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Tablel- Analysis of variance (mean of squares) of physiological traits, vield and yield components of canola affected as different regimes, sowing date and cultivars

By g S

YA Lo o) o leds ‘\\..\le“_;,’),w s..;L;..:'; P Ay gl Y£Y

AT gd 33 e ygie dloes

ATge 40 asld alowd

No. of branches

“ige glai ;)
Plant height

Jglo~e glasl juamg »5
J5

S5 g s

b ldg s

Chlorophyil

a by s

Chlorophyll

g2l 3l A,

Lo

Source of variation

RS A

No. of pods per

Total
chlorophyyll

df

Total solution

plant

per plant

b

carbohyvdrate

00415 55.05 20.0m= 3. 999 g==

0.00247

0,025

(3]

ol
Block

-

5 F

Sowing date

yon

61270.

8291

950.5

4215.78*

40468

0.0712%

3.026°*

145921+~

22,91

741.66%=

0.7145==

0.0258~

0.491--

skt

Irrigation

.-

5 ges U g sl

383.1"

0.08"=

51.5

14.54

]

0.00047=

0.022"

Sowing Date=Irrigation

3.32

0.08

0.0054

0.0012

0.005

ol 2,8 Uni

Main error

™35
Cultivar

o

1.89"= 1956.1°

33.8=

121.64%

01497

0.00337"

5 F,0 =B,
Sowing Date= Cultivar

0.77=

471"

0.0031™

0.0001"=

0.003"

5kl

s

0.6

0.0045~

0.0001==

0.005=

55

Irrigation-Cultivar

PPl g P ey |

0.8

0.0024

0.00037=

0.002 ==

Sowing
Date-<Cultivar=<Irrigation

45,

0.0086

0.0006

0.007

Sub error

oS D55 glas
CWE) oilpis o pis

7.9

Aoy3 B g V| Jlazn] paw (3 g5l Zae g 5l pme Sl et c i 5 4 IE g = NS

== =& and ns: significant at 1 and 5%

ficant, respectively.

oni

probability levels and no si

clle (Y Jobo) Lo @ JdoylS e opyieS” lyl> Smila
2 736 S sygar 0l Gl @ oIS 4 Sy 55D o lS
o Trapper sB,l o cpl 0 (Y Jods) ab b Judg kS 50
Ol S sl Smila 5 Makro pl8)l 5 -y soAgamax
G 2 U Jbo)ls chale (il ggeome 3 N3 b Jidg S
coge cudlS 3 a3l g s Job e V0 n cwlie el
Oszen (V Jgio) W8 S Jdg)lS clale gaop YA ials
S Judg S clale s Wil coge d)L:.gT ]
2 eSke VIV lie b S b CBle iy o8 sk
2V o) 48 eaalie bl dad g Jlei 53 036 (g £S5
5 Agamax Trapper o8, dw cy 45,51 wlitwl )50 pB)l
ody e bld ) Lol wuslis sgng (S5 (sylel Ll ;I Makro
Gl ity 0 ojg p)S 5 p)S ke VFE Slio L Trapper
(Y Jgs) 392 Ll 1y S Jedg IS

sokate 4 olS Judg)lS” (slgie (S Cugb) d9eS Ll
Jido)lS i > ials .ule galS Sl cla J0), Wy jials
wuly@dwui)ldfax»o,\mhmul;‘ui»wm
sasS ,> (Delkhosh et al., 2005) ) )\Kon 9 (og5ds 4o)l55
(Sl i cod Judg S polie ialsT S o)Ll Brassica
(Kauseri et al., 2006) cusl sdd ()55 pdize S lawes
o oS 51 s 33D 58 JiblS oo oS 238 w3l g
4 Jo.?d‘ 6Lbua>Lw )l L&S" u‘9;.$ & .b‘jsga 9 039 u_i.“o )l
ol 4 Wlg e Vel Sl opl DS 8 dog dyge Sl
2Ol b o), Wy Sis i blps 8 asl b
I5,IS a3l 2,8 JUb Lol 5 atbly Gl (5 5tkegts s
I b ol @ b S0 38 Ldg)lS (dlyme 50 plidl
S o)y by alS sl Jshe plo cuyss Sl
oy (s 5 56 sy 0 o Slios (b S S5
O 2908 L5 a8 sl o3l s 43,3 sl IS pl5,] Ldg IS
Pgde Sy de)lS Slgime (lie (bl el pB)) (S
ol exmslis il 3 Sles b (+/A%%) Ldg IS Cute ( Siumen
Sy 09 dlge Mg QUG Jude JBg)lS L pB)) &5
Cuol 0ad wby 0,Sloe ilidl & e wolps o a8 Cuwl odg
(F Jo2)



5 Zoa,U o s bl (slolend Lol 51— Jgan

Table 2- Main effects of irrigation, sowing date and cultivars on physiological traits, vield and vield components of canola
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Fig. 1-Three way intraction of sowing date, irrigation and cultivars on total carbohydrate solution of canola
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Table 3- Two-way interaction between irrigation and sowing date on physiological traits, yield and yield components
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Table 5- Main effect of irrigation, sowing date and cultivars treatment on physiological traits, yvield and vield components of canola
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Table 6- Pierson correlation coefficients between physiological traits, yield and yield components traits of canola
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Introduction

Development of new canola (Brassica napus L.) varieties need effective tools to monitor characterizes
association in yield and its components. Although, determination of the response of canola cultivars to
environmental variables is one of the principal of agriculture planning to achieve maximum qualitative and
quantitative yield. Drought stress and planting date are the most important factor which limit yield production in
arid and semiarid regions. Iran is considered as the arid and semiarid with average rainfall of 250 mm. On the
other hand, 33% of agricultural land is devoted to dry cultivation. Changing plant date will change yield and
product quality by affecting on vegetative and reproductive growth period and balance between them.

Materials and Methods

In order to study the responses of four winter canola cultivars to late season drought stress and different
planting dates on physiological, morphology characteristics and yield, a split factorial experiment was carried
out in Randomized Complete Block Design with three replication in 2011-2012 in Karaj province. Planting date
in two levels, normally sowing dates and delayed planting date and irrigation in two levels, normal and cutting
off irrigation from pod stage to next, both in main plot and four cultivars included (Trapper, Makro, Smilla and
Agamax) in sub plot. Drought stress was applied by control of irrigation during the pod lengthening stage. Thus,
drought was applied by withholding water when the first pod appeared at the beginning of pod filling (April
27™). At this stage, chlorophyll and total sugar solution content was measured as index of drought stress damage.
Eleven traits were measured on 10 random plant/plot at physiological maturity stage (June 24"). The traits were
plant height, no. of branches/plot, number of pods /plant, pod length, number of seeds/plant,1000-seed weight,
seed yield, biomass yield, oil percentage, oil yield and harvest index.

Results and Discussion

The results showed all characteristics except harvest index, significantly (p<0.05) were influenced by
planting date, drought and cultivars. Interaction of sowing date in irrigated was significant in attributes of soluble
carbohydrates, plant height, number of pods per plant and oil content. The triple effect was significant only in the
concentration of soluble carbohydrates. Due to late planting and irrigation disruption, increasing in soluble
carbohydrates and reducing the concentration of chlorophyll was occurred. The yield components of canola
decreased because of delays in planting and irrigation disruption which leads to lower grain and canola oil yield.
Among cultivars, two cultivars Trapper and Agamax narrowly to each other had better outperformed comparing
to Smilla and Marko. Using different sowing dates can change the time of plant growth and development,
helping the plant to survive better, under the stress of heat and drought. Water stress along with end of the season
delayed planting, reduces yield components and increasing concentrations of soluble carbohydrates. Non-
significant interaction effects of planting dates and cultivars for seed and oil yield indicated that yield reduction
of the cultivars in late planting dates had similar trend. Drought not only causes dramatic loss of pigments but
also leads to disorganization of thylakoid membranes. Therefore reduction in chlorophyll contents is expected.
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The sowing date may influence plant growth that can be attributed to the favorable climatic conditions (rain and
temperature).

Conclusion
Correlation between drought tolerance and yield in all cultivars, identify the most suitable indicators for
monitoring drought tolerance cultivars. According to these results, Trapper and Agamax can be recommended
for semiarid regions due to maximum seed and oil yield among the stress and non-stress condition. Delayed
planting decrease seed oil percent, grain and oil yield of Smilla and Makro than the other cultivars.

Keywords: Canola, Chlorophyll, Delayed planting, Yield and component yield, Water deficit



