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Effect of Delayed Sowing on Grain Yield and Some Agronomic Traits of
Wheat Genotypes
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Table 1. Meteorological information for Khorramabad during the two growing seasons (2008-10)

Gragha) S )b Sl t s ke M;ua,lf@,;aisp o Sl a3 Sl
GIE sl ) (s Kl
Precipitation (mm) Mean temperature maximum temperature Mean of minimum.
(°0O) 9] Temperature (°C)
Month L 2008-09 2009-10  2008-09 2009-10  2008-09 2009-10  2008-09 2009-10
21 Sept.- 20 Oct. e 0.00 0.00 20.92 19.23 10.97 29.63 3.89 8.83
21 Oct.- 20 Nov. oL 104.10 123.51 12.77 13.75 19.14 19.40 6.40 8.10
21 Nov.- 20 Dec. 5T 91.90 82.50 6.89 6.91 13.40 12.34 0.38 1.48
21 Dec.- 20 Jan. <> 18091 20.90 4.75 8.01 11.40 14.63 1.90 1.40
21 Jan.- 20 Feb. o 3790 40.80 7.43 7.14 13.30 12.86 1.57 1.03
21 Feb.- 20 March Lasl 11.26 29.41 9.65 11.96 16.87 18.65 243 5.25
21 March- 20 April s 8540 53.92 11.29 13.95 18.39 21.29 4.19 6.61
21 April- 20 May Ciges) 3031 92.73 18.17 18.49 26.00 26.09 10.35 10.90
21 May- 20 June sls = 3.38 0.02 24.92 25.62 34.29 36.58 15.55 14.67
21 June- 20 July S5 0.00 0.00 28.90 31.98 39.29 43.26 18.51 20.71
21 July- 20 Aug. sls e 0.00 0.00 29.43 36.63 40.50 46.55 18.33 26.71
21 Aug.- 20 Sep. By 6.40 0.01 25.16 30.40 35.29 40.74 15.03 20.06
Total/average 390.84 450.10 16.69 18.67 24.89 26.83 8.48 10.52
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Table 2. Pedigree of wheat genotypes

oyles NS TR S5 slize

No. Genotype code  Genotype Origin
1 D-73-13 Karkheh ICARDA
2 D-76-4 Dena CIMMYT
3 D-79-15 Behrang CIMMYT
4 D-81-18 Sora/2"Plata<12 CIMMYT
5 D-82-6 Don perdo 87.1 CIMMYT
6 D-83-1 Akaki-7/Lotus-4//Himan-9 CIMMYT
7 D-83-8 Zegzag/Altar84//Dipper-2 CIMMYT
8 D-84-9 Sora/ Palata-12/4/Magh72/Ru.fo//Alg86Ru/3/Plata-16 CIMMYT
9 W-72-5 Chamran CIMMYT
10 S-80-18 HD160/5/Tob/Cno/23854/3/Nai60//Tit/Son64/4/Lr/Son64 CIMMYT
11 S-83-3 Attila 50Y//Attila/Ben Iran
12 S-83-4 F60314.76/Mrl//Cno79/3/Ka/Nac/4/Star CIMMYT
13 S-84-13 Attila "2/Star CIMMYT
14 S-84-14 Pastor/3/Kauz 2/Optta//Kauz CIMMYT
15 S-85-10 Prl/2"pastor CIMMYT
16 S-85-9 Site/Mo//4/Vac/Th.ac//3 Pvn/3/Mirlo/Buc CIMMYT

oY


www.sid.ir

wtils s Slhes 5 (5,56 a8 3

S d=d e gles Jayl 5 OT 51 ey 5 il
o L3 0355 YU 3 pas it € Oldidny
0093 032 5= (s gy At e o 55 s e
I3 a3 B asay
b U Coals G, sl e Sosles O
=55 ) pes dlw ys a5 gLl g al
s 5 a) Jol dlw b (el 40 5 55, VWA
L Jsl Jlw des § Greslw @ g 59, 1¥0
0 s S 3 5 OAFY 5 Slae KL
de()t_&A,;Ha/vmpww
(F Jgd) Cils Hls a8

033 cadls s Shee 1 BI85
St 50 o 3 a5 g gL 5 asls
Jod=) 39 )l gae A ch.u).s QL&..inp
248 QLT YY) Jsl CmslS 5L o (F
csﬁd@wbwlf@)udij
3l Sl ity (6 St i 4y Slis i
A_Jsﬁ(JSTYJUJQ._&K@Jl_S):L@JT
$Ysb JJo sl csls ] (FJsus)
L5l m @S Cemp sty Jol e 03
Sls g alicw sl dex 31 &ils 5 Shes (655
> Shee Kol s )3 35 085 m e 0 5
QUK 55 o5 /YY) Jsl bl 5,6 s 4ils
)bo_;a/ﬂa)p; s Gl 3 e
i (HSa

L U CaS sl s, Shee jalS
sy 3 Sl &ty Sliw s als cle
3 LT Ll 5 ab VL s Sles 4 glaws
ok o 5 o plan O 5L

oY

e Sy pmo s i ¥ i w sl
615 sl Jols 5 Shes gl 5 Ldd Olssi]
@Jﬁﬂjsdl::\u\;ﬁjéb)\}mojj el o
i Do b (S 3l g Ak sl
als Jgeee S ¢ s3T5 (slesil 55
0335 Stlsp mopn 0P mla 3O S 2
s F 3
Sl oslinul L Lomosls aibs 15 4y jo0
by Dlio  Sowcen s MSTATC i3l 5
L Lo Slmts e 5 il SPSS 315 5
e 53 SIS (laials diar & g 3T 1 03Lizal
Lals 5, Ses Ol ks s plnil 70 Jlaz!
Brasls 5o, jliis ol i eslizal
G530 Jlde o pl&igy S L g

5, Shes (gl bosls S o uibyls 4 s
S~ dle Sas sl plis ol Slaw g als
45 g gLl g a5 5 g L5 LSS5
(¥ Jgd) 59 55 gae
Los oSSl JialeST (sl ot 53 Jlw s
Jal I 4 s (31 Kl 4 53 VA/BY)
a3 Y s> (5 Kslw a3 19/59)
o 13l 53 (Y i) 5 i s Kb
S0 Ay sg)s ado e 53 0LS a8 4SSl ele
5o o LS b 0 Las o3 A
gbﬂojjs.&gdu\fs\ﬁﬁu%)a—v

aalsl =V 5l 1 2aS 5 ao e oy ) Sl


www.sid.ir

OFAV-A) oly5 Jlass (b oS gla Cif (ols) Slio (5 5 4l 5> Shes (sl wibols 52 Y Jpolr
Table 3. Analysis of variance for grain yield and some agronomic traits of wheat genotypes in two growing seasons (2008-10)

Mean Square Sl e 5 Kbe

WAY Ul o) o)led (YA-Y dl " 308 9 Jlg5 (B0 54 dlxe”

PR als s Slas @558 855 e Sl e s di sl Al il slias 65 i) i b, Sy b5,
ssl3T &r
df Grain yield 1000 grain Grain m? Spike m? Grain spike™ Plant height Days to Days to
S.0.V. Sl g weight _ heading _ maturity
Year (Y) g1 2.02™ 77.52™ 41135701™ 185256.750™ 131.67" 1326.152 210.42 166.88™
Replication/Y Ju s 4 2.01 14.55 8015427 15444.917 28.922 8.665 19.69 214.30
Sowing date (D) B b 1 35.27 123.52 393900260" 786944.83" 349.380™ 275.042° 74222.00" 88795.00™
DxY S bk ] 0.54™ 325.52" 73226855™ 109156.688" 1558.380™ 631.475" 2544.79" 5073.79"
Error, Vot 4 2.67 11.92 15955780 13644.635 56.474 34.505 6.60 4 114.91
Genotype (G) s 15 2.59" 196.88" 53463213" 61368.599" 174.139™ 84.509™ 85.62" 94.01"
GxY wssixdu 15 1.25™ 7.31™ 10368832° 14563.006™ 36.227" 34.908" 5.16™ 25.57™
GxD S8 X sy 15 0.99™ 5.44™ 8698098™ 13875.539™ 13.825™ 7.879™ 16.97™ 21.16™
GxDxY Jlx Ca gsbx sy 15 0.73™ 8.35™ 417590™ 9355.899"™ 26.380™ 15.801™ 4.96™ 38.26™
Error, Yolesl 120 0.741 6.45 5351511 6079.659 18.248" 13.032 3.15 35.69
C.V. (%) DS gy gy - 14.73 6.54 15.11 16.88 1250 3.92 1.30 324
* and **: Significant at the 5% and 1% probability levels, respectively. PARVAN T 53 Dl e o 5 4

ns: Not significant. I3 gma & IS
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Table 4. Mean comparison for year, sowing date and year x sowing date iteraction effects on grain yield and some agronomic triats in
wheat genotypes in two growing seasons (2008-10)

als > ket 4l i3m0 e 3 4ils sl 53 Al sl 5 &ls sl % plis) RV PSR TR L PR
LS 3 o) (9 o e o (GENEI)
Grain yield 1000 grain Grain m™ Spike m™ Grain spike”’  Plant height Days to Dys to
(tha) weight (g) (cm) heading maturity
Year
2008-2009 5.947a 38.23a 1577.99a 492.86a 33.34a 90b 135a 183.62a
2009-2010 5.742a 39.50a 14845.25a 430.74b 35.00a 95a 138b 185.05a
Sowing date il &b
November 10 ouT Y- 6.273a 38.06b 16740.45a 525.82a 32.82b 93.29a 156a 207a
December 11 BHAL 5.410b 39.67a 13875.79% 397.78b 35.52a 90.90b 117b 163b
Change (%) e R -13.70 430 -17.11 -24.35 8.23 -2.56 -25.38 -21.25
Sowing date X Year — flwx ol gyl
Y1 D1 6.322a 38.73ab 16590a 580.7a 29.15b 92.48a 158.81a 21.27a
D2 5.721a 37.73b 14956ab 405.0bc 37.54a 86.46b 112.21d 156.98¢
v2 D1 6.223a 3740b 16890a 470.9b 36.50a 94.11a 153.62b 201.85a
D2 5.260a 41.60a 12780b 390.6¢ 33.50ab 95.34a 121.58¢ 169.12b

Il e gl 7.0 Jlaz- c]a..:): Ogil: slamls Lo 3ga3T alul 5 aisl alie o o glols & cole o gl 5 0 s s Ld_\.a;nfd\.:‘
Means, in each column and for each factor, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.

Y = Year; D = Sowing date sl =D edl=Y
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Table 5. Simple correlation coefficients between different traits of wheat genotypes

(df=14)

Traits 1000GW  Grainm™®  Spike m” Grain Plant height  Days to Days to

_ _ Spike™ headit:g maturity
Grain yield 0.70 0.51 0.34™ 0.10™ 0.49 0.35™
1000 grain weight -0.90" -0.72" -0.22" 0.021™ -0.14"™ 0.62"
Grain m™ 0.70 0.30™ 0.29™ 0.16™ 0.60"
Spike m-> -0.45™ 0.58" 0.13™ 0.43™
Grain Spike™ -0.40™ 0.39™ -0.14™
Plant height 0.37™ 0.06™
Days to heading 0.31™

.Z\jZDJl&b‘ch.u)J)b@M%jqi**}*

* and **: Significant at the 5% and 1% probability levels, respectively.

ns: Not significant.
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Table 6. Mean comparison for grain yield and some agronomics traits in wheat genotypes in two growing seasons (2008-10)

WAY L o) oyl YA-Y " 5 9 Jlg (81554 dloxe”

?n

vy 23 o) 4l s Shes <f;)4ﬂ:)}hoj} c,aju):m'labl..\:ﬁ Seoddawslis alls js als sl <5 gl ol B, j.\t..ﬁ)l:j”
Genotype Grain yeild 1000 grain Grain m™ Spike m™ Grain spike™ Plant height Days to Days to
(thal) weight (g) (cm) heading maturity
Durum wheat £9393 puis
Karkhe 5.526¢ 44.08ab 12551.67¢ 391.2fg 32.58c-g 90.40¢ 137.3a-d 186.5a-c
Dena 6.148abc 42.67bc 14492.42cde 447 4c-g 32.92b-f 91.45c-¢ 133.9cd 184.7a-d
Behrang 5.314c 41.92bc 12790.33de 405.8d-g 32.42¢c-g 88.97e 131.9d 186.1abc
D-81-18 5.912abc 38.33de 15505.17bcd 399.3efg 40.00a 90.58e 136.8a-d 186.1abc
D-82-6 5.902abc 41.42bc 14271.92cde 405.8d-g 34.60b-¢ 90.80e 136.8a-d 186.8abc
D-83-1 5.668bc 46.33a 12251.25¢ 411.9d-g 30.33d-g 93.20b-e 138.1a-c 187.9ab
D-83-8 5.439¢ 41.17bcd 13294.50de 360.7g 37.41abc 90.68e 140.9* 189.0a
D-84-9 5.742bc 40.17cd 14316.76cde 396.2e-g 36.58abc 90.58¢ 133.6cd 180.0de
Bread wheat Ob puis”

Chamran 5.881abc 34.08.fg 17301.25ab 517.0bc 33.66b-f 91.05de 135.3b-d 178.8¢
Aflak 5.758bc 33.08g 17570.42ab 619.6a 28.75fg 95.55ab 136.5a-d 185.2a-d
S-83-3 6.412ab 35.58efg 18078.08ab 489.5b-¢ 37.83ab 96.38ab 140.4ab 182.7b-¢
S-83-4 6.679a 35.58efg 18921.17a 529.6bc 36.58abc 89.58e 134.6cd 182.6b-¢
S-84-13 5.727bc 33.08g 17444.25ab 471.1c-f 40.00a 90.30e 138.8abc 182.1cde
S-84-14 6.036abc 37.33e 16460.08abc 472.5¢c-f 35.42a-d 95.22ab 140.5ab 185.4a-d
S-85-10 5.827bc 40.92cd 14298.6¢cde 495.8bcd 30.00efg 91.10de 134.4cd 185.6a-d
S-85-9 5.534c¢ 36.08ef 15382.00bcd 565.3ab 27.58¢g 97.70a 135.6bcd 183.1b-e

L 513 e gl A0 Jlal peda 5 Sl (ghatals A 0 ga3T bl y ABL (o alia O3 (1ol 47 0 2 53 ¢l L
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table7. Mean Genotype x year interaction effect on grain yield and some agronomic traits of wheat genotypes

G55 ).s&?)ajlazjﬁ.u— ((ajf)él:)lﬁo)‘} d,aj:.a).sﬁl::l.bﬁ cjaj:n):d:.;u.sl.m' alc js als slaws Gxt}}.?)\ 23k b 5, ;J:w)l:j})
(LS
Genotype Grain yield 1000 grain weught Grain m? Spike m? Grain spike™ Plant height (cm) Days to Days to maturity
(tha™) (2) heading
First growing season  Jof =153 Jl
Gl 5.222ef 43.67b-d 11980hi 387.2e-g 31.67e-i 88.17f-i 136.7a 186.8a-c
G2 6.343a-¢ 42.17c-g 15030b-i 492.5b-f 31.17e-i 86.33hi 132.8a 184.2 a-c
G3 4.742f 40.50d-1 116401 380.2fg 32.17d-h 84.33i 131.0a 186.0a-c
G4 5.837a-f 38.83g-j 15030b-i 429.3d-g 36.17b-¢ 86.17hi 135.3a 186.3a-c
G5 5.438b-f 40.67d-h 13350g-i 389.8e-g 34.50c-g 88.00f-i 135.0a 186.3a-c
Go6 5.782a-f 45.83ab 12520g-i 426.5d-g 30.67e-i 89.17e-1 136.5a 187.3a-c
G7 5.676a-f 39.50fj 14300d-i 376.3fg 39.33a-c 87.50g-i 139.7a 189.2a
G8 5.817a-f 40.00¢j 14560c-i 404.5¢e-g 36.67b-¢ 87-83f-i 132.7a 177.3¢
G9 5.988a-¢ 33.17m 18080a-f 559.8a-d 32.83d-h 89.69¢-i 134.0a 177.5b-¢
G10 6.139a-e 32.17m 19060ab 676.5a 29.00g-i 94.33b-f 136.8a 184.8a-c
Gl1 6.572ac 36.83j-1 17840a-f 527.0b-¢ 34.83c-g 91.17¢-h 139.2a 178.5a-c
G12 6.748a 34.50k-m 19570a 574.0ab 35.33b-f 89.33e-1 132.8a 181.5a-c
G13 6.142a-¢ 33.00m 18550a-c 569.8a-c 35.67b-f 88.67e-1 137.5a 178.0a-c
Gl4 6.497a-d 35.50k-m 18470a-d 550.0a-d 34.33¢-h 92.67b-h 139.0a 185.0a-c
Gl15 6.422a-¢ 40.33d-1 15860a-h 562.2a-d 30.00f-1 90.50d-i 133.5a 185.0a-c
Gl6 5.783a-f 35.00k-m 16490a-g 580.2ab 29.17g-i 97.67a-c 135.7a 183.3a-c
Second growing season .93 <155 Jw

G1 5.829a-f 44.50a-c 13120g-i 395.2e-g 33.50c-h 92.63b-h 137.8a 186.2a-c
G2 5.953a-f 43.17b-e 13950f-1 402.3e-g 34.67c-g 96.57a-b 135.0a 185.2a-c
G3 5-886a-f 43.33b-e 13950f-1 431.5¢-g 32.67d-h 93.60b-g 132.8a 186.2a-c
G4 5.987a-¢ 37.83h-k 15980a-h 369.3fg 43.83a 95.00b-¢ 138.3a 186.8a-c
G5 6.366a-¢ 42.17c-g 15190b-i 441.8b-g 34.83¢c-g 93.6b-g 138.5a 186.2a-c
Go6 5.555a-f 46.83a 11980hi 397.3e-g 30.00f-1 97.23a-c 139.7a 188.5a-c
G8 5.667a-f 40.33d-1 14070f-1 388.2¢eg 36.50b-¢ 93.33b-g 134.5a 182.7a-c
G9 5.773a-f 3500k-m 16520a-g 474.2b-g 34.50c-g 92.43b-h 136.5a 180.2a-c
G10 5.377c-f 34.00lm 16080a-h 562.7a-d 28.50hi 96.77a-d 136.2a 185.5a-c
Gl1 6.252a-¢ 34.33Im 18310a-e 425.0b-g 40.83ab 101.6a 141.7a 186.8a-c
G12 6.610ab 36.67j-1 18270a-¢ 485.2b-g 37.83b-d 89.83ei 136.3a 183.7a-c
G13 5.313d-f 33.17m 16340a-g 372.3fg 44.33a 91.93b-h 140.2a 186.2a-c
Gl14 5.579a-f 39.17g-j 14450c-i 395.0e-g 36.50b-¢ 97.77ab 142.0a 185.8a-c
Gl15 5.232ef 41.50c-g 12740g-i 429.5d-g 30.00f-1 91.70b-h 135.3a 186.2a-c
Gl6 5.286d-f 37.17i-1 14280e-i 550.3a-d 26.00i 97.73ab 134.7a 183.0a-c

G= Genotype

I 3 e 5 70 a5 (STl (laials diop g0 3T el jy A3l o alie U3 (15 oS (D5 a3 ¢ ala SO
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table 8. Change (%) in grain yield of durum and bread wheat genotypes in delayed
sowing date

Grain yeild (t ha™) (HU 53 () S ylos
<S5 a1 b sl
Genotype Optimum sowing date Delayed sowing date Change (%)
Durumwheat . 9598 pis
Karkhe 5.630 5.421 -3.7
Dena 6.576 5.712 -13.1
Behrang 5.879 4.749 -19.2
D-81-18 6.084 5.740 -5.7
D-82-6 5.942 5.862 -1.3
D-83-1 6.233 5.104 -18.1
D-83-3 6.039 4.838 -20.0
D-84-9 5.860 5.626 -4.0
Mean 6.030 5.381 -10.7
Bread wheat Ob puss
Chamran 6.477 5.284 -18.4
Aflak 6.035 5.481 -9.2
S-83-3 6.828 5.998 -12.1
S-83-4 7.310 6.048 -17.3
S-84-13 6.746 4.709 -30.3
S-84-14 6.563 5.510 -16.0
S-85-10 6.098 5.555 -9.0
S-85-9 6.273 4.795 -23.6
Mean 6.541 5.422 -17.1
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