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Table 1. Climatic information of the experimental site during growing season of 2012-2013

Year Month Mean of airu Relative Humidit.y (%) Temperature (i‘C) Rainfall Evaporation Freezing
Temperature (°C) max min max min (mm) (mm) days
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Table 2. Temperature of soil depth at planting dates of wheat genotypes (°C) during growing season of 2012-2014

Soil surface 5 centimeters 10 centimeters 20 centimeters 30 centimeters
Planting dates temperature ("C) of soil depth ("C) of soil depth ("C) of soil depth (°C) of soil depth (°C)
(Min)  (Max) (Min) (Max) (Min) (Max) (Min) (Max) (Min) (Max)
2 Dec 2012 2 22 9 14.4 10.2 14.2 12.6 13.4 13.2 13.4
28 Nov 2013 6.4 26 12.6 16.2 13 15.4 14.6 15.2 15 15.4
21Dec 2012 3 13.6 7.6 9.6 8 9.8 9.2 9.8 9.6 10
18 Dec 2013 -1.2 15.4 5.8 9.6 6.8 8.8 9 10 9.6 10
9 Jan 2013 2.8 25 7.8 12 8.1 12.1 9 10.2 9.3 10.3
7 Jan 2014 4.2 11.2 6.2 8.2 6.6 7.6 7.6 8.2 8 8.4
28 Jan 2013 4 26 10.6 13.4 10.6 12.6 11 12 11.2 11.2
27 Jan 2014 -1 20 6 11.2 6.8 9.4 8.6 10 9 9.8
17 Feb 2013 9 20 114 12 114 12.2 11.2 11.4 11.2 11.4
16 Feb 2014 -3 22.8 6.2 12.8 7 10.8 8.4 10.2 8.6 9.2
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Table 3. Climatic information of the experiment site in planting dates of wheat genotypes (2012-13 and 2013-14)

. Air temperature (°C) Sunn Relative Humidity (%) Evaporation
Planting dates (Min) (Max) (Mean) hours (Min) Max) (Frjnm)
2 Dec 2012 7.8 18 12.9 6.2 68 100 1.8
28 Nov 2013 13.8 23.4 18.6 0.6 34 81 2.5
21Dec 2012 12 13 7.1 8.1 81 94 0.4
18 Dec 2013 1.2 114 6.3 8.6 58 94 0.9
9 Jan 2013 7 21 14 9 30 53 3.1
7 Jan 2014 4.6 9.2 6.9 0.2 68 94 0.9
28 Jan 2013 8.2 21 14.6 2.6 49 80 2.6
27 Jan 2014 2 16 9 7 55 100 0.5
17 Feb 2013 2.8 23.2 13 9.9 41 91 04
16 Feb 2014 -1 18.4 8.7 8.7 43 100 0.9
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Figure 1. Relationship between grain yield of wheat genotypes and anthesis day in planting time treatments
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Table 4. Analysis of variance for plant characteristics of wheat genotypes in planting time treatments
(2012-13 and 2013-14)

Mean Square
. Grain Effective . Final . . .
S0V df Spit'é"m B Eﬂg‘tﬁ filing  grain filling Ngbﬁ(r;{"' 1000KW  grain f;:;g Blc;licé%cm I—:zggejt
) rate period weight

Year 1 162051.27 0.5808™ 0.05608570° 4644445~ 4434838~ 14012.6° 15530.6" 218218340.2" 156266449  8568.32
Block(Year) 6 6282.46™ 0.3108™ 0.00006607™ 176352™ 82607™ 10.37° 102935~ 10227121°  7700718"  22.63"
Planting date 4 83009.277 57163 0.00220266” 23157117 177.5210” 1055.32" 116058 55304088.1" 306194008~ 178.88"
Genotype 4 6310153" 10.4518™ 0.00115797 2144.36™ 3125566~ 328.61" 17239 357653365~ 5139649 278.247
Genotype x Planting date 6 432051 04916 0.00028476™ 3321.62" 28.6825" 6.8601™ 10.0646  346410.6™ 1793452  12.71™
Year x Planting date 4 29041.33" 22480 0.00033543" 8447.33" 86.6518” 273.399" 97.77" 688328247 21638716~ 72517
Year x Genotype 4 22666027 01552 0.00073712" 9717.39” 235322° 7005217 25747  265936.9™ 3827242  27.15"
Year x Planting date x Genotype 16 4310.09™  0.4354° 0.00025465~  2213.6°  16.806° 21.9462" 16.9910" 7575752" 2035886  10.88"
Error 144 404977 02061  0.000048 1175772 88925 51748 3.0273 409081.9 3414799  7.461
CV (%) 1352 5.02 6.99 9.03 10.15 7.68 5.06 16.49 15.75 8.46

Aoy ) g, B Jleiml a0 lo ge g lo cime GBS pae oS5 a4y ek g % S

ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively.

9 ;Q.Ho M/ . als UM » CA.C)....J o JYSves) 0)9 asils LS’LQH Q)ﬁ sl QM » 8)9o Slaw

als Hleds ((F Jgaz) cunls ails o, Slee b (g lo sxe oty O Sas prhas axly o alin jled wils i
3y el als o Slee Lol gliz! 5l e o g G Swod dild & Slae b clls y a3l 4



YYAQ Leasls oF 8 Ll Y 5,90 oyl ul el)5 lblS psle Yy

S ails aly sledadlie g o, Sles lizl o Lailg,
SSmro 45 W33,S° B35 pg)99 paiS 5 U paS
39 Lo gime dils 8, Slas g aliw jo ails el

.(Brdar-Jokanovic et al., 2008)

als o,8lee L o] (Steed (og o el
sSkee § sir ool o 2,5 am e s
SO0 W Gl (G5eS Cawdl o byl o «ls

WP S 6)in> L)Lw"" Sl Al ;‘).‘>‘

OYAV-AF 5 /YD -AY) cils oy slojloss ;0 puiS slacass) (alS Slie (Sle dulie O Sy

Table 5. Mean comparison of plant characteristics of wheat genotypes in planting time treatments
(2012-13 and 2013-14)

Planting Wheat Spike length Grain filling rate Effective grain Number of Final grain
dates genotypes (cm) (mg.GDD?) Filling period (GDD) grain. Spike™ weight (mg)

Gonbad 9.7a-c 0.088hi 456¢ 38a 37.4e

Karim 8.2ij 0.090g-i 529a 27h-k 45.7a

1 Dec Koohdasht 9.5a-d 0.087hi 491b 29d-h 40.3bc
Line 7 9.3c-e 0.085i 495h 32c-e 40.4bc

Line 16 9.8a 0.087hi 509ab 29e-i 41.2b

Gonbad 9.4a-e 0.091g-i 400de 37ab 34.19

Karim 8.3h-j 0.099d-f 420d 27h-l 39.2cd

20 Dec Koohdasht 9.8a 0.095e-g 416d 32c 37.7de
Line 7 9.3b-e 0.102cd 393d-f 3lc-g 37.6de

Line 16 9.7a-c 0.098c-f 414d 28g-k 36.2ef

Gonbad 9.2de 0.090g-i 369e-h 34bc 30.5jk

Karim 8.50-i 0.110b 342hi 3lc-f 36.2ef

8Jan Koohdasht 9.4a-e 0.102c-e 377e-g 28g-k 36.9e
Line 7 9.3b-e 0.110b 363f-h 33cd 33.99

Line 16 9.8ab 0.110b 339h-j 27h-| 34.3g
Gonbad 9.0e-g 0.095d-g 357gh 31c-f 31.5i-k

Karim 8.3h-j 0.109b 340h-j 28g-k 34.7fg

27 Jan Koohdasht 9.2d-f 0.110b 320i-k 26j-1 33.3g-i
Line 7 8.7g-i 0.121a 315ik 28f-j 32.1h-j

Line 16 9.3b-e 0.100c-f 357gh 25j-1 33.6gh

Gonbad 8.50-i 0.087i 305k 31c-g 23.6n

Karim 7.9j 0.102c 308jk 26i-1 29.9k

16 Feb Koohdasht 9.3c-e 0.112b 264l 27h-l 27.51
Line 7 7.8j 0.100c-f 297Kkl 241 24.8mn

Line 16 8.7f-h 0.094f-h 318i-k 25KkI 26.2Im

LSD5% 0.4802 0.0069 33.778 3.1644 1.7664

Al (gl s Sglas ws yo B Jleis| e )8 LSD (a0l (bl cdiiin S i Bgy sl a5 pla nKikee (gt o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test.
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Table 6. Simple correlation coefficients between plant characteristics of wheat genotypes and planting time
(2012-13 and 2013-14)

Y1 Yz Y3 Y4 Y5 Ye Y7 Yg Yg
Y, 1
Y, -0.41" 1
Ys 0.93" -0.61" 1
Y, 0.92" -0.22"s 0.87" 1
Ys 0.92" -0.18™ 0.83" 0.95™ 1
Ye 0.37"¢ -0.32" 0.36" 0.24" 0.15" 1
Y7 0.73" -0.29" 0.70™ 0.71" 0.69™ -0.23"¢ 1
Ys 0.97" -0.52" 0.94™ 0.86™ 0.84™ 0.50" 0.63™ 1
Yo 0.75" 0.04™ 057" 0.81" 0.82™ -0.05" 0.74™ 0.57" 1
Y10 0.31™ -0.13" 0.36"¢ 0.33"¢ 0.17" 0.42" 0.28™ 0.35™ 0.15"

Aoy ) 5000 0 Jleinl mhaw (o s pixe g jlo Jme BB pae o 5 4y e

9 % S
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ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively.
Y1-Y10: Grain yield, Maximum grain filling rate, Duration of grain filling, Final grain weight, 1000KW, No. grain.spike™, No. spike.m, Biological

yield, Harvest Index and Spike length, respectively.
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Table 7. The stepwise regression analysis for hierarchical path analysis of plant characterisics of wheat genotypes in
planting time treatmrnts (2012-2014)

S pie (lgicay Slao S0 5 ml e (lgicay mhaw axly ;o ails o Slae
The grain yield(kg/ha) was considered as dependent variable and other traits were considered as independent variables

Step Variable Coeficient of Regression (B) Standard Error (SE) F-Value R?
1 Biological Yield 0.362" 0.007 368.833" 94.1
2 Harvest Index 93.588™ 4.822 3953.799™  99.7
3 Grain Number per Spike -10.173" 4187 3225.163" 99.8

Jos e plgieay Slio Koo 9 &b it plgiedy (s o Slos
The Biological Yield) was considered as dependent variable and other traits were considered as independent variables

Step Variable Coeficient of Regression (B) Standard Error (SE) F-Value R?

1 Grain Filling Period 33.932” 2.451 191.1653" 89.3

Jons o flgieay Dlas K0 g b i (lgieds cliils y as Lo
The Harvest Index was considered as dependent variable and other traits were considered as independent variables

Step Variable Coeficient of Regression (B) Standard Error (SE) F-Value R’
1 1000KW 0.358™ 0.078 50.403" 68.7
2 Spike Number (m?) 2.289" 0.007 31.666" 74.2
3 Grain Filling Rate 93.492" 33.831 30.025™ 81.1

Hio yurio (lgiedy Olas K0 g b i lsiedy dcw ;o ails Lo
The Grain Number per Spike was considered as dependent variable and other traits were considered as independent variables

Step Variable Coeficient of Regression (B) Standard Error (SE) F-Value R?

1 Spike length 24117 1.092 4873 17.5

Woy0 ) 50,0 0 Jlaisl maw (o o e g jlo pime B poe i A % NS

ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively.

; 0.95
Biomass < Grein filling duration
A \
R=0.1
0.8 0.57
1000KW 4
0.60
v 0.69
0.41 !
0.2 < No. pike.m2

Grain yield < HI
0.27

\ 0.70

Grein filling duration 0.83
R=0.0

0.05 v
- 0.42 .
No. grain.spike™ < Spike length
R=0.1
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Figure 2. Combined path analysis for grain yield as dependent variable and other plant characteristics of wheat
genotypes as independent variables (2012-13 and 2013-14)
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ABSTRACT

In order to evaluate the relationship between grain yield and agronomic characteristics in bread wheat
genotypes in different planting dates under rainfed conditions, a factorial experiment was conducted
based on RCBD with four replications at Gonbad-e Qabus region, Iran, during 2012-2014 growing
seasons. Number of spikes per unit area, grain filling rate, effective grain filling period, number of grain
per spike, 1000KW, grain weight, grain yield, biological yield and harvest index were measured. Planting
dates including Dec. 2™, Dec. 21%, Jan. 9", Jan. 28" and Feb. 17" were considered as first and five wheat
genotypes: Gonbad, Karim, Koohdasht, line 7 and line 16, as second factor, respectively. Combined
analysis of variance revealed that the mean grain yield decreased from 4956 in the first year to 2833
kg.ha™ in the second year (43% reduction). Grain yield had the highest and positive significant correlation
with biological yield (r= 0.97**) and grain filling duration (r= 0.97**). The stepwise regression analysis
showed that biological yield and harvest index justified more than 99% of grain yield variation, indicating
their considerable importance in grain yield. Grain filling duration was the first variable to enter to the
model and showed more important role in grain yield justification. The grain filling duration and
biological yield had effective role in grain yield that could be used for selecting the suitable genotypes of
wheat for rainfed conditions.

Keywords: Bread wheat, grain filling duration, growing degree days, path analysis and stepwise regression.
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