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Table 1. Meteorological characteristics of Eslangabasharb Agricultural Research Station during 20035
cropping seasons

2013-2014 2014-2015
. Temperature (°C) . Temperature (°C)
Month  Rainfall Monthly . Absolute Rainfall Monthly . Absolute
(mm) Max. Min. ) (mm) Max. Min. :
mean min. mean min.
Oct. 0.0 13.8 248 3.2 -0.8 52.8 14.8 231 6.9 14
Nov. 136.1 9.7 149 3.9 -0.6 75.4 7.1 143 15 -4.2
Dec. 88.8 2.6 9.2 -30 -9.0 28.8 5.0 120 -0.6 -5.0
Jan. 72.8 25 87 -26 -8.4 22.5 3.0 109 -37 -8.8
Feb. 38.8 2.7 104 -43 -12.4 46.0 4.8 126 -11 -6.6
Mar. 130.9 8.4 153 1.6 -4.4 61.1 7.7 155 0.7 -6.4
Apr. 28.9 13.1 211 47 -4.6 10.8 12.9 220 3.1 -1.2
May 8.2 18.3 272 8.2 3.8 9.7 19.8 29.0 9.2 2.4
Jun. 0.0 23.6 33.3 127 7.8 0.0 25.3 345 139 10.8
Jul. 0.0 27.1 36.9 16.2 13.4 5.0 28.4 37.8 179 614
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Table 2. Combined analysis of variance of the eféplanting date and cultivar on the studiedt$racross
2013-2015 cropping seasons

Mean squares

\?{;‘gﬁﬁnosf df Grain vi Plant Leaf Start Single Double Terminal
rain yield ; S : ) .
height appearance tillering ridge ridge spikelet
Year (Y) 1 43739484 1110.28 97240.0% 57240.56 51870.06 53553.67 2609.51¢
Replication / Y 4 8673100 69.88 16.13 571.85 24.89 25038.32 574.18
Planting date (A) 3 120496047 1387.41° 30938.53 73522.64 25267.03 100324.95 74389.4%
AxY 3 13939842 252.36 559.86" 13247.73 17217.23 209666.3% 38964.12
Error (E) 12 1019994 46.82 16.13 347.25 277.48 23317.18 .8217
Cultivar (B) 5 3791700 429.84°  398.23  5946.78 8123.69  4324.47 50542.30
BxY 5 1756992  12.35¢ 299.43 1512.48 1167.05 3691.57 3688.2T
AxB 15 2270162 81.67" 327.53 1804.86° 3074.8%&4 1702.43 2306.4%
AxBxY 15 1126818  19.47¢ 329.53 1621.38 2913.37 1222.87  2587.35
Error (R) 80 439989 11.35 15.86 563.24 85.73 514.70 306.40
CV (%) - 8.88 3.56 2.10 5.71 1.86 3.61 2.29

ns * and™: Not-significant and significant at 5% and 1% priolity levels, respectively.
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Table 3. Mean comparison of the studied traitsanous planting dates across 2013-2015 croppingpsesa

Growing degree day (GDD)

. Grain yield
Planting date (kg.h};ﬁ) Leaf Flag leaf Booting Heading Anthesis  Maturity
appearance appearance
Early 78772 2222 1480° 1575° 16772 1748° 2528°
Timely 97662 158° 1289° 1357° 1464° 1551° 2236°
Late 6803° 206° 1185° 1285° 1401° 1499° 2148
Very late 5430° 173° 1126 1219° 1343¢ 1406° 2052°

Means with the similar letters in each column, asesignificantly different using Duncan’s multiplange test at 5%

probability level.
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Figure 1. Trend of grain yield reduction in whealtivars at early and delay planting dates. a) 204 2ropping
season, b) 2014-15 cropping season.
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Table 4. Percent and value (kg/ha/day) of graitdyieduction in wheat cultivars at early and dgdégnting
dates during 2013-2015 cropping seasons
2013-14 2014-15

Cultivars Early Late Very late Early Late Very late
Percent Value Percent Value Percent Value Percent Value Percent Value Percent Value
Chamran-2 0.87 3.21 31.95 127.69 49.67 95.57 20.03 90.24 18.02 77.31 31.46 6591
Parsi 17.87 73.07 27.22 119.88 41.88 88.80 25.39 112.50 18.74 79.10 29.43 60.66
Pishtaz 21.95 79.25 22.66 88.12 44.00 82.37 42.45 198.02 37.97 168.70 39.42 85.54
Bahar 7.36 27.46 39.48 158.69 61.41 118.83 23.47 108.52 29.07 128.02 51.64 111.05
Sirwan  31.52 127.75 41.81 182.50 44.85 94.26 19.08 73.55 15.63 57.39 33.96 60.90
Sivand  5.43 19.75 43.41 170.12 59.96 113.15 19.25 87.39 30.84 133.33 38.30 80.84
Average 14.14 55.08 34.42 141.17 50.29 98.83 2495 111.70 25.05 107.31 37.37 77.48
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Figure 2. Number of days to reach different develeptal stages in different planting dates acro432®
cropping seasons. Vg)| Vegetative period, SE) ®tlemgation period, KFP) Grain filling period.
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Table 5. Mean comparison of the studied traitsarous wheat cultivars across 2013-15 croppingseas
Growing degree day (GDD)
Single Terminal Stem Flag leaf
ridge  spikelet elongation appearance
Chamran-2 98.28 498° 748 826 1282% 1382%  1484°> 1555%° 2205

Plant height
(cm)

Culti i i i i
ultivars Booting Heading Anthesis Maturity

Parsi 91.68 486° 727° 828 1230° 1305° 1420°  1514° 2227%c
Pishtaz 94.4Y 494° 760 834 1271° 1360° 1475° 1546 2257
Bahar 101.16 5302 8502 9222 1306° 1409° 1526° 1597 23177
Sirwan 90.74 475° 730° 805° 1242° 1323°  1426°  1513°  2155°
Sivand 91.29 498° 777° 868° 1288% 1376°® 1497% 1581% 2285

Means with the similar letters in each column aresignificantly different using Duncan’s multiplenge test at 5%
probability level.
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Figure 3. The effect of planting date x cultivateiraction on plant height (cm) across 2013-15 drgppeasons.

Columns with the similar letters are not signifitgifferent using Duncan’s multiple range tesb&t
probability level.
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Figure 4. The effect of planting date x cultivateraction on booting (GDD) across 2013-15 cropgi@asons.

Columns with the similar letters are not signifitamifferent using Duncan’s multiple range tesb&b
probability level.
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Figure 5. Duration of different developmental stgedifferent planting dates across 2013-15 cnoggeasons.
Leaf appearance, planting to leaf appearance; t8laring, leaf appearance to start tillering; §mridge, start

tillering to single ridge; Double ridge, single gielto double ridge; Terminal spikelet, double ritigéerminal

spikelet; Stem elongation, terminal spikelet tovstdongation; Flag leaf, stem elongation to flegf;®ooting,

flag leaf to booting; Heading, booting to headiAgthesis, heading to anthesis; Maturity, anthasimaturity;
Vg, vegetative period; SE, stem elongation periieP, grain filling period.
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Figure 6. Duration of different developmental sgewheat cultivars across 2013-15 cropping seastme
abbreviations are shown in Figure 5.
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Table 6. Average temperature (°C) in different dgwmental stages of wheat at various planting détemg
2013-15 cropping seasons

Planting Leaf appearance Start tillering Single ridge Double ridge Terminplkelet elosntge;?ion
date 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15
Early 7.62 14.10 12.49 11.64 11.70 10.75 11.06 9.70 8.54 831 6.63 7.89

Timely 6.72 821 589 754 472 7.07 450 573 5.04 590 5.27 577
Late 420 694 341 485 369 520 4.04 524 458 558 4.78 5.95

Very late 4.09 4.67 429 475 462 474 491 595 5.65 570 6.08 6.09

Table 6. Continued aalol -# Jgax
. Flag leaf Booting Heading Anthesis Maturity Grain _f||||ng
Planting date _appearance period

2013-14 2014-152013-142014-15 2013-14 2014-152013-142014-152013-14 2014-15 2013-14 2014-15

Early 6.70 742 693 764 719 790 735 8.11 949 10.01 18.76 20.86
Timely 6.21 691 650 706 6.82 742 711 7.67 930 9.60 19.65 21.33
Late 6.32 6.92 6.76 725 712 770 743 8.06 9.66 10.22 21.15 22.73
Very late 747 736 791 769 832 822 855 846 11.06 10.71 21.68 23.13
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Abstract

To investigate the effect of planting date on gsa@éld and phenological stages of some new bread
wheat cultivars, a split plot experiment was condd@s randomized complete block design with three
replications in Eslamabad-e-Gharb Agricultural Resle Station, Kermanshah, Iran, during 2013-2015
cropping years. The studied factors included ptantate at four levels (early, timely, late andyver
late) and wheat cultivar at six levels (Chamra&si, Pishtaz, Bahar, Sirwan and Sivand) whiclewer
considered as main- and sub-plots, respectivelge®an the results, early, late and very late jplgnt
dates caused a decrease in grain yield by 19.334 3Md 44.40 percent, respectively. The total grow
period of wheat cultivation in early, timely, laad very late planting dates were 244, 222, 204184d
days, respectively. In early planting date, thégraf number of days to first leaf appearanctertiig,
single ridge, double ridge, terminal spikelet andns elongation was decreased, but after stem
elongation stage, the studied cultivars had thbdsgnumber of days to flag leaf appearance, bgotin
heading, anthesis and physiological maturity. Thiévars "Bahar" and "Sirwan" had the highest and
lowest values (2317 and 2155 growing degree dagpectively) during the growth period at all plagti
dates. Cultivar “Parsi” with 934 units in stem edation and 807 units in grain filling period, han t
highest and lowest growing degree days, respegtiaad therefore due to early maturity (heading) an
fine grain filling capability, had the highest grajield (8097 kg.hd) in a total of four planting dates.
Overall, the results of this study showed thatyearld late planting dates significantly reducedrgra
yield compared to timely planting in all studiedttuars. Therefore, planting in mid-November and
using wheat cultivars such as "Parsi" and "Sirweari be recommendddr similar climates of the
studied region in this research.
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