209 JB (S5 dexo
1740 JW ) osled FY-Y W

20 4 Oglae wby SOk b b puus pB,l 5 Shos (1321 9 8 los (T Jdgid ol 40 puisTlg
sl 4o

Response of Phenological Development Stages, Grain Yield and Yield
Components of Bread Wheat Cultivars with Different Growth Habits to Delayed
Planting
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Table 1. Rainfal, min., max., and mean temperature in Karaj during
growing seasons of 2005-2007

Ol e
Temperature (°C)
SLL oSNk Slas il
Year Jw Month °“  Rain(mm) Mean  Max. Min.

10 Oct. - 10 Nov. e 1.8 20.5 280 13.0

10 Nov. - 10 Dec. ol 285 10.6 160 52

10 Dec. - 10 Jan. 5T 5.6 7.2 131 14

10 Jan. - 10 Feb. & 493 12 50 27

ATAL 10 Feb. - 10 Mar. e 752 42 89 0.5

2005-2006 .

10 Mar. - 10 Apr. Ll 3.1 9.8 16.2 3.4

10 Apr. - 10 May oasp 424 13.9 204 75

10 May - 10 June e 295 19.4 267 121

10 June - 10 July s 2.5 24.7 323 17.1

10 Oct. - 10 Nov. A 486 20.2 268 13.6

10 Nov. - 10 Dec. oLt 372 12.4 17.4 7.4

10 Dec. - 10 Jan. AT 182 2.9 72 -14

10 Jan. - 10 Feb. s 241 0.4 3.6 -44

WAS-A? 10 Feb. - 10 Mar. e 346 55 102 08
2006-2007" 16 Mar. - 10 Apr. wadl 250 6.6 112 21
10 Apr. - 10 May o 1183 11.6 165 6.7

10 May - 10 June <)l 62.5 17.9 244 114

10 June - 10 July sl 5 5.4 24.9 329  16.8
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(Keisling, 1982) C; 3 (&) Cb.w ey Yl

LSS5 5 uf-\:-“) Mat ( gLzl o5 8 :Anth & 55 u’<“‘“"f s #¢b DR (S Planting

Fig. 1. Time of different developmental stages and day length variation during
growing season (based on 2 degrees under horizons level) of 2005-2007 in Karaj
(Keisling, 1982).

DR:Double ridge, Anth: Anthesis, Mat: Physiological Maturity.

I C.u?efﬁ sldws 5 08,8 sk (L y 55, —am55) sas Calides ol o Jsb 500 e lin Y gl
VWAF-AF sladle 53 & S 53 Calien alS fu )6 3 48 55 Sovar 5 5 5 dl 1o
Table 2. Mean comparison of length of different developmental stages (GDD),

phyllochron and leaf number at double ridge stage of wheat in various planting dates in
Karaj during growing 2005-2007

C,:&L{@)U )}@LUML{ UC,..&K ;.'\:.A)UC,.&K ))gﬁ.:‘.lx; )JQ};‘}L:Q
B85 Soery Gliiles 8 S5 b 2545 > e 234D dl> e
dlfj: L$'<:‘“’~.J'f 45\?): L.S;“":Jf
Planting date DR. Anth. Mat. LN at DR Phyllochron
at DR. stage
(GDD/leat)
(GDD) J\.fl') )’})—4?).:
12 October AT 878a 1847a 2662a 6.0a 151a
11 November oLTY: 559b 1461b 2221b 5.4b 110c
11 December EAL 540c 1423¢ 2085¢ 4.2¢c 130b

izer oSSl (glaals dim O go3T 3l oalizal L 70 Jublch.u)s ol T Hla e o slis 36 &S 2t o - (1l L;Uh;niﬂ:ﬁ O By
el VWAP-AD o & hate 6 55  Sawr 5 56 Al o 55 05 S sk 5 &5 slws

In each column, means with common letter sare not significantly different at 5% probability level, using Duncan’s
multiple range test.

Leaf number and phyllochron at DR stage belong to 2005-2006.
DR.: Sowing to double ridge, Anth.: Sowing to anthesis, Mat.: Sowing to physiological maturity, LN at DR: Leaf

number at DR stage, GDD:Growing Degree Day.
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Table 3. Mean of temperature and day length in different developmental stages of wheat
in various planting dates in Karaj during 2005-2007

Temperature (°C) &yl 4> 50

DR SE Anth
Ly C Y \YAF-AD \YAD-AF YYAF-AD \YAO-AS? \YAF-AD \YAD-AF
Planting date 2005-06 2006-07 2005-06 2006-07 2005-06 2006-07
12 October FAN 7.1 6.3 11.4 10.2 9.2 7.9
11 November oLT Y. 4.6 3.5 13.6 12.8 8.2 6.9
11 December BIAC 4.8 2.8 15.3 15.4 8.9 7.9
Temperature (°C) &yl o 4258
GF Mat
\YAF-AD \YAD-A? \YAF-AD \YAD-AS
2005-06 2006-07 2005-06 2006-07
12 October Y 21.5 22.5 11.0 10.1
11 November aLtye 22.0 22.9 10.5 9.5
11 December ATy 22.6 24.8 11.2 10.5
Day length (hr)  (cels)3gy Job
DR SE GF
YFAF-AD AYAD-AS AFAF-AD \YAO-AS YFAF-AD AYAD-AS
2005-06 2006-07 2005-06 2006-07 2005-06 2006-07
12 October AT 10.8 10.7 11.6 11.8 11.1 11.2
11 November RARD 10.4 10.4 12.1 12.4 11.1 11.1
11 December BIAC 10.4 10.6 12.5 12.9 11.2 11.3

Ucﬂi\fc@\.&é‘nf\}'d{jb &ﬁ),@.}é¢d€jbu§:ﬁ?ﬁ))@]&liwl§wjb ) 4 Mat 4 GF (Anth SE DR

S5 50 (S hny b il 5 K58 S,y U Sladles ¢ Slisles
DR: Sowing to double ridge, SE: Stem elongation, Anth: Sowing to anthesis, GF: Anthesis to physiological

maturity, Mat:S owing to physiological maturity.
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Table 4. Mean comparison of length of different developmental stages (GDD), in
various cultivars of wheat in Karaj during growing seasons 2005-2007
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Cultivars DR. Anth. Mat. LN at DR Phyllochron
at DR. stage
(GDD/leat)
(GDD) MJ}})—@JJ
Pishtaz b 624e 1535d 2280d 4.9bc 131b
Falat Sk 6se 1505¢ 2225¢ 4.6 1422
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In each column, means with common letter sare not significantly different at 5% probability level, using Duncan’s

multiple range test.

Leaf number and phyllochron at DR stage belong to 2005-2006.

DR.: Sowing to double ridge, Anth.: Sowing to anthesis, Mat.: Sowing to physiological maturity, LN at DR: Leaf

number at DR stage, GDD:Growing Degree Day.
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Table 5. Planting date X cultivar interaction effect on duration (GDD) of planting to
double ridge appearance in Karaj during growing seasons 2005-2007

A Sy o o5 Ses Osmrls
Planting date Pishtaz  Falat Toos Mahdavi  Soissons MV-17
(GDD) s 55, -4x 55
12 October Y 823e 819¢  847d 893¢  955a 933b
11 November ~ oLTY:  508; 527if  555gh 556gh  570gh 639f
11 December ATV 541hi  528if  545hi 539hi  537hi 550ghi

S (lacals A 0 5a3T 31 eslitel L0 Jlatml palans 53 (65bT s ime Soplis W36 &S ke O 5lls (sla Sl

RSNy

Means with common letters are not significantly different at 5% probability level, using Duncan’s

multiple range test.

GDD: Growing Degree Day.
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Fig. 2. Planting date and cultivar interaction effect on leaf number at double ridge stage
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Fig. 3. Duration of different developmental stages in different planting dates (D1: 12
October, D2: 11 November, D3: 11 December, DR: Vegetative stage (planting to

double ridge), SE: Stem Elongation (double ridge to anthesis), GF: Grain Filling Stage
(anthesis to physiological maturity).
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Fig. 4. Length of different developmental stages in wheat cultivars (DR:Vegetative

stage (planting to double ridge); SE:Stem elongation (double ridge to anthesis);GF:
Grain filling stage (anthesis to physiological maturity).
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Table 6. Mean comparison of biological yield,grain yield and its components and
harvest index of wheat in different planting dates in Karaj during growing seasons

2005-2007
1Ly @)U 45\::4,&1.“& *‘gﬁj}-‘}:" )ng.a.c sy e ls alcwsldss PHERINEY O
Sl o js PHESIBIY
Planting date Grain yield Biological Harvest Spike No. per  Grain No.  Thousand grain
(kgha™) yield (kgha™) index (%) square meter _ per spike weight (g)

12 October #Y 7146a 18560a 38.8a 551a 38.0a 38.8a
11 November — SbIT: 543 16550b 40.0a 531a 37.0ab 38.5a
11 December 1Y+ 5665¢ 13410¢ 42.8a 472b 36.1b 38.4a

Lzea 70 Ju’-‘c’aon)}é)b.‘—)‘ﬁ‘;&ﬁc)ju:ﬂu‘sﬁb;}f&is‘)‘}uﬁpowﬁ)é
Means in each column with a common letter are not significantly different at 5% probability level, using
Duncan’s multiple range test.
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Table 7. Mean comparison of biological yield, grain yield and its components in
different wheat cultivars in Karaj during growing seasons 2005-2007

5 alss Shes S s Ses Sl esla aliwsldas &l sl 393
OBl i > alsylze
Cultivar Grain yield Biological Harvest Spike No. per  Grain No.  Thousand grain
] (kgha™) yield (kgha™) index (%) square meter _ per spike weight (g)

Pishtaz S 72040 17490a 41.6ab 632a 3.1¢ 43.4a

Falat =% 6589 16500abc 40.4b 543b 39.9a 36.0¢

Toos o5 5844c 15310bc 39.1b 509bc 36.1b 36.7¢
Mahdavi Cslge

‘ M 6416bc 17140ab 37.8b 497bc 36.4b 39.4b

Soissons Omile 6604b 14750¢ 45.1a 471be 35.8b 37.2¢

MV-17 5961bc 15870abc 38.9b 455¢ 40.7a 36.5¢
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Means in each column with a common letter are not significantly different at 5% probability level, using
Duncan’s multiple range test.
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Fig. 5. Planting date and cultivar interaction effect on grain yield in Karaj during
growing seasons 2005-2007
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Fig. 6. Planting date and cultivar interaction effect on grain number per square meter in
Karaj during growing seasons 2005-2007

® 12 Oct.
50 -

45
40
35
30
25 -

11 Nowv.
W 11 Dec.

20 4
15 A
10 4

4l A0
Thousand grain weight (g)

0 -

Pishtaz Falat Toos

Cultivar

Mahdavi Soissons nv-17

3]

WAP-AZ Gladlo Aiy Juzd (b 7 S 53 @5 5158 055 by 5 b8 )b folize 31-V I
Fig. 7. Planting date and cultivar interaction effect on thousand grain weight in Karaj
during growing seasons 2005-2007
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Table 8. Duration (GDD) and contribution(%) of main developmental stages of different
growth habit of wheat in different planting dates

Duration of stage  al> . Jsb Contribution 4.
Sl )b 303 Al e ol ol Al olg ol Wl
Planting date Developmental stage Spring  Facultative =~ Winter Spring Facultative Winter
Vegetative 90 821 870 944 32 33 34
AL Reproductive =l 978 971 951 38 37 35
12 October  Grain filling sbors » 783 807 856 30 30 31
Life Cycle SLe 2582 2654 2751 100 100 100
Vegetative Ry 518 555 604 24 25 26
oLTY Reproductive ™l 880 900 925 41 40 40
11 November i filling “la0dd 5 756 769 756 35 35 33
Life Cycle SLie 2154 2224 2285 100 100 100
Vegetative ey 534 542 544 26 26 25
53Ty Reproductive =l 830 887 932 41 43 43
11 December & in filling Slsoas ;658 634 695 33 31 32
Life Cycle S 2022 2063 2171 100 100 100
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el S5 58
Vegetative:Sowing to double ridge, Reproductive: Double ridge to anthesis, Grain filling: Anthesis to
physiological maturity.
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