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Table 1. Some characteristics of studied spring wheat cultivars (18).

o el Ly o Ay el GbLe w2l O_jj Sk 035
Cultivar name  Growth type Suitable growth region wgg;grg; Maturity Group
Ol oz ole S 50 S Sl 39 0 235 B
Chamran Spring Warm and dry climate Relatively early maturity
Sy ole Jims S 42 0 235 B
Pishtaz Spring Moderate climate Relatively early maturity
Sl ole Jims o G 38 o0 235 G
*Bahar Spring Moderate climate Relatively early maturity
L g ole B VIRNE] 40 o st
*Sivan Spring Moderate climate Moderate maturity
Ol e ole Sex 5o 8 bl 45 o b e
*Sirvan Spring Warm and dry climate Moderate maturity
sk ole EECVIPNE] 42 IR
*Parsi Spring Moderate climate Early maturity

* 440 06,1 New cultivars
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Table 2. Climate data of Nishabur in 2013-2014.
e ol By «©3 e Ll BLITR St sl =
(Oct) (Nov) (Dec) (an) (Feb)  (Mar) (Apr) (May) @Qun)

(°C) jsla=sles
Max temperature

CC) Jsla=slas
Min temperature

(°C) xSl slos
Mean temperature

(mm) Sx,0

Precipitation

2841 17.08 1201 6.44 9.77 14.41 18.77 27.57 32.43

8.87 2.35 0.22 574 518 0.86 4.55 11.37 15.35

18.64 9.72 6.12 0.35 2.30 7.63 11.66 19.47 23.89

410 3560 1580 5.60 6.80 37.00 47.30 32.20 7.40
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Table 3. Mean square of developmental stages of wheat cultivars as affected by planting date and N
fertilizer.

BSTS
. adow 5l gy P
Ot <. T J 000 o5 3l 3s
e o ¢ ] JSA); s
eyl N 1 6 bl - Sl .
¢ Slsle St e 1 Sk
Degfree o sl ks terminal e b Sowing to
0 sowing to double rid . Pollination to maturit
d ge spikelet to : y
Freedom  doypleridge 1o terminal pgllination maturity
spikelet
(Replication) 1,5 2 137.6ns 2.60ns 116.8ns 36.62ns 0.01ns
(A) cis @JU
. 2 438296** 93883** 406415** 25648** 2776915**
(Sowing date)
(Error 1) ) e 4 3539 1552 227.9 121.6 0.01
(Fertilizer) B)sss 39562** 3940** 1286** 285.5* 78331**
AxB 8457** 666.3ns 1038** 116.2ns 10330*
(Error 2) A 12 1368 215.7 106.1 54.98 2559
(Cultivar)  (C) (3, 5 6131+ 7873 222.3ns 842.1%* 17215%*
AxC 10 6712** 3063** 459.9** 725.8** 10221**
BxC 10 5772%* 1040ns 638.7** 151.0** 8016*
AxBxC 20 5754** 2172%* 725.0** 145.4%* 9453**
(Error 3) A 90 1877 976.9 108.2 59.07 3251
CV (%) - 6.60 14.8 1.74 0.89 2.45

RSP pe NS Aoy3 0 Y Jlea! CLMJA Solsne Sl ga R X
* **: Significant at the 1% and 5% probability level respectively, and ns: Non-Significant.
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Table 4. The effect of planting date, nitrogen fertilizer and cultivar on growing degree days of
different developmental stages of wheat cultivars.

b L SASkS b el By Koy P sllel Lol
(S it L R P PR Sl St Skt Sae
Sowing  Fertilizer Cultivars sowing to doubleridgeto  terminal spikelet  Pollination ~ Sowing to
date (kgha') double ridge terminal spikelet to pollination to maturity maturity

W
* - - 749.4a 257.3a 672.3a 883.6a 2562.6a
9 Oct
oLl
' - - 650.6h 176.5¢ 614.4b 852.6b 2294.1b
8 Nov
BN
- - 569.5¢ 199.1b 501.7¢c 841.6¢ 2111.8¢c
8 Dec
LSD (5%) 31.79 21.05 8.07 5.89 21.27
- 0 - 629.5¢ 203.1c 590.7b 861.8a 2285.1¢c
- 150 - 656.3h 209.8b 597.4a 858.5b 2322.0b
- 300 - 683.6a 220.1a 600.2a 857.4b 2361.3a
LSD (5%) 1551 6.16 432 311 21.21
- - Bahar e 649.9h 200.6¢ - 859.2hc 2303.5¢
- - Parsi )L 647.9b 192.9¢ - 861.9ab 2299.8¢
- - Pishtaz L., 646.10 219.8ab - 855.1¢ 2316.2bc
- - Chamran g e 651.4b 196.4¢ - 864.3a 2310.1c
_ _ Sirvan s 657.2b 236.6a - 850.4d 2344.5ah
_ _ Sivan Ly 686.3a 219.7h - 864.5a 2362.9a
LSD (5%) 23.43 16.90 - 416 30.83

L4l LSD Q)»)‘]ng)a 0 Jlax>| C]‘“)JJQJ‘;% L ols e B S nie 6 ke JSL,\> shls éLAQ,:{.}L:A Ogim B 52
In each column, means followed by similar letter are not significantly different at the 5% probability level-using LSD test.
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Table 5. The effect of planting date x nitrogen fertilizer interaction on different phonological stages of
wheat (growing degree day).

S 358 Wy Ko pboals Sladles S ol o S,y b oils
Sowing date  Fertilizer (kg ha™)  sowing to doubleridge terminal spikelet to pollination  Sowing to maturity

. 733.5ab 671.1a 2541.5a
sV Vo 748.9ab 671.3a 2564.3a
9 0ct Yoo 765.82 674.3a 2582.1a

. 612.5¢d 611.1b 2245.7c
v Yoo 634.40 620.5b 2075.2
8 Nov Yoo 704.80 611.5b 2361.4D

. 542.5e 489.9d 2068.2e
AWV Yor 585.6de 500.5d 21268
8 Dec . 580.3de 514.7c 2140.4d

LSD (5%) 65.80 18.33 90.00

AL LSD (g3l L oz 0 Jloz| g 53 SIS L (s e BVl S e G G il gl gl Sl O a2
In each column, means followed by similar letter are not significantly different at 5% probability level-using LSD test.
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Table 6. The effect of planting datexcultivar interaction on different phonological stages of wheat
growing degree day

&b b eals W S sl ko Sl e S b eals
s o WS Sory Gkt LSy Sy 6 s
Sowing Cultivars sowing to double  doubleridgeto  terminal spikelet  Pollinationto  Sowing to
date ridge terminal spikelet to pollination maturity maturity

Bahar i 752.1a 265.8ab 671.3a 885.5a 2574.7ab
Parsi .y 710.1ab 227.2abcd 672.1a 885.5a 2494.9b
AW pishtaz Skiy 755.0a 270.6ab 673.3a 879.8ab 2578.8ab
90ct Chamran{ e 758.2a 250.3abc 672.7a 885.5a 2566.7ab
Sirvan ol .. 756.2a 251.8ab 669.8a 883.6a 2561.4ab
Sivan & 5. 764.6a 27853 674.4a 881.7a 2599.2a
Bahar  lg 647.0bcd 151.3¢f 611.2¢ 848.5d 2258.0cd
Parsi 694.9ahc 164.1¢f 613.7¢ 863.9¢ 2336.6¢
sy Pishtaz ke 625.2cde 190.1ef 616.0bc 842.0d 2273.3¢
8Nov  Chamrangi . 642.5bcd 142.8f 612.2¢ 863.9¢ 2261.4c
Sirvan ol o 623.9cdef 224.1bcd 632.0b 828.9¢ 2308.8¢
Sivan s 670.1bc 187.0def 601.1c 868.3bc 2326.5¢
Bahar e 550.8fg 184.0def 498.6d 843.6d 2077.7e
Parsi b 538.7g 187.5def 505.5d 836.3de 2068.0e
Sy Pishtaz sl 558.1efg 198.6¢de 496.0d 843.6d 2096.3¢
8Dec  Chamranyl,ax 553.66fg 196.2de 508.9d 843.6d 2102.3¢
Sirvan ol o 591 5defg 234.1abcd 498.9d 837.8de 2163.2de
Sivan s 624.1cdef 193 5def 502.0d 843.6d 2163.2de
LSD (5%) 70.39 50.78 16.90 12.49 92.64

A6 LSD 0531 b o5 0 Jlazs| CJQ‘” 33 SAG L (sl e Ml S e G S BBl syl gla o SKle g a2
In each column, means followed by similar letter are not significantly different at the 5% probability level-using LSD test.
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Table 7. The effect of nitrogen fertilizerxcultivar interaction on different phonological stages of wheat
growing degree day.

35S . S Ko b cls el el s S, b oasls
Fertilizer Cu:tlij\)/‘ars sowing until double 9;.\:4:\ u’_g ¢ ;MJ ¢ . Sowing unit
(e’ e il Polialorimil ey
Bahar e 612.8cd 589.8cd 865.8a 2262.2cd
Parsi .\ 611.1cd 589.7cd 865.8a 2262.0cd
o Pishtaz =~ ke 645.0bcd 592.7bcd 859.5abcd 2300.3bcd
0 Chamran o1 . 592.1d 598.4abc 861.4abc 2228.7d
Sirvan - ol e 640.8bcd 595.8abc 852.7bcd 2311.7bcd
Sivan x5 675.2abc 577.8d 865.8a 2345 9abc
Bahar e 648.7bcd 591.1bcd 852.7bcd 2291.5bcd
Parsi .\ 635.6bcd 593.6abcd 865.8a 2288.8bcd
150 Pishtaz sk, 647.5bcd 599.3abc 852.7bcd 2316.3bcd
Chamran ol . 692.0ab 604.0abc 865.8a 2359.0ab
Sirvan - ol e 654.5abcd 607.6ab 850.2cd 2355.3abc
Sivan x5 659.5abcd 589.1cd 863.9ab 2321.4bcd
Bahar ol 688.3ab 600.2abc 859.2abcd 2356.7abc
Parsi ..\ 697.0ab 608.0ab 854.1abcd 2348.7abc
300 Pishtaz ke 645.9bcd 593.4abcd 853.2abcd 2331.9abc
Chamran o .= 670.2abc 591.5bcd 865.8a 2342 6abc
Sirvan ol 676.3abc 597.3abc 848.3d 2366.4ab
Sivan x5 724.1a 610.6a 863.9ab 2421.6a
LSD (5%) 70.39 16.90 12.49 92.64

Ll LSD 05051 L a3 0 JL;:;\CE..N);)QJ&L!&J\;&M Gl S i G G Bl slls SLSKile Ogiw o 3
In each column, means followed by similar letter are not significantly different at the 5% probability level-using
LSD test.
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Table 8. Correlation coefficients between different phonological stages with yield and yield
components of wheat.

Sor 5y 5 238 W Ko sl amdin Sl es S
£S5 55 el e U @L.i;.élaA)fU ;J%..UU
Sowing to double Double ridge to Terminal spikelet Pollination to
ridge terminal spikelet to pollination maturity
* o slows
Gt 2 e 0.869** 0.424%* 0.565%* 0.619%*
Spike/m?
o 53 asin slaws
’ 0.030ns 0.433** 0.038ns -0.290*
Spikelet/spike
axlis 53 4l slaws
' -0.231ns -0.067ns -0.238ns -0.516**
Grain/spikelet
o s dls sl
-0.104ns 0.272* -0.083ns -0.491**
Grain/spike
IS YNRY!
R 0.019ns -0.176ns -0.046ns 0.439%*
1000-grain weight
HI S
I 0.630%* 0.339* 0.484%* 0.454%*
Grain yield

Sl gme pde NS o33 0 ) Jlez CJM); Solsgme oS g X
* **: Significant at the 1% and 5% probability level respectively, and ns: Non-Significant.
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Table 9. Multiple regression coefficients between grain yield as dependent variable and different

phonological stages as independent variables and significant variables that entered to the final model
by stepwise regression.

b el S ol
a3 e ufm}.. B =l S 5 ond e
7 i " L Gail €1 $i.,t  Coefficient of
ol W eleda b e ST é_“ ~ determination
df Intercept  SOwingto  doubleridge  Terminal Pollination ®)
double toterminal  spikeletto  t0maturity
ridge spikelet pollination
Coefficients il e 1664 9.67 0.58 -1.19 -2.26
ok 35kl il 4 0.39
> e 0 0.71 0.02 0.07 0.04
Standard Coefficients
Final model ~ ,lg Ju 1 -185 8.63 . - - 0.35
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