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Table 1. Agro-meteorological data (monthly average of maximum and minimum temperature and
total rainfall) of Ardabil Agricultural and Natural Resources Research Station for 2011-2012.
(;bfdﬂb a3) bos a5

(ashen) SHL g pomee Mean Temperature (C°) obe Ju
Precipitation (mm) Sl Sl Month Year
Minimum Maximum
39.5 6.28 16.80 May AR
45.6 10.12 22.06 June 2011
21.2 12.26 25.80 July
16.7 12.30 23.60 August
47.6 5.88 17.42 May AARA
54.7 9.83 23.18 June 2012
2.7 14.53 26.31 July
19.6 12.80 24.00 August
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Figure 1. Air temperature and relative humidity, during the flowering period (20 June to 20 July) over
two growing seasons (2012 and 2013).
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Table 2. Selected physical and chemical characteristics of studied soils in two years (2011- 2012).

Year JL. S

2012 2011 Features

17 17 Sand (%) (4w ,3) o

55 55 Silt (%) (1o ) e

28 28 Clay (%) (4s35) s

Loamsilty A,  Loamsilty ., Soil texture S sl

486 460 Available potassium (ppm) (plge) o L6 nly
26.7 20.9 Available phosphorus (ppm) (plse) ol LG s
0.05 0.05 Total nitrogen (%) (az,5) JS 053,
0.52 0.51 Organic carbon (%) (1s,3) Ji op S

1.15 1.62 TNV (1s)2)
54.6 53.0 soil Saturation percentage S gLl Ao
7.65 7.74 PH w1l
0.42 0.44 EC ds/m) S s cylaa
0.54 0.92 Zinc (ppm) (ol 2 2) &35
2.00 1.98 ron (ppm) (el ) o1
9.60 9.42 Manganese (ppm) (el . ) ey
0.89 0.8 Boron (ppm) (el o) 55
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Figure 2. The average percentage of the bolting in different CMS lines.
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Table 6. Intraction of CMS line and year on main branch, axillary branch, plant height and branch dry weight.

S U5 g Cusjl L slaws L sl
(55 ,5) als el (65 53) o (63 53) ko @ sl wl Ju
Branch dry Plant height ~ Axillary branch ~ Main branch CMS line Year
weight (g/plant) (cm) (no/plant) (No/plant)
248.967 118.947 37.74° 3.16° 7112xSB36
247.89% 122.02% 37.08° 3.28° SB37x28874 X
244.80° 119.69% 32.64° 2.97° 7112x436
225.46° 124.22° 33.66° 3.00° 419xSB36 2011
234.12% 123.622 33.18° 2.84° 261x231
226.587 110.52° 43.257 2.857 7112xSB36
217.92% 108.64° 40.47% 3.13? SB37x28874 \ray
180.14°° 120.78% 34.10° 2.35° 7112%x436
207.12* 121.19° 34.20° 2.35 419xSB36 2012
150.28° 123.32% 28.00° 1.69° 261x231

GLal 5o by S Kas 035 5 d K 03y oSy KiF 055 Slie 4 by Kile awglis -V Jyus
AFNAYAY Jl 5 55 5 6ok s

Table 7. The mean values of Leaf dry weight, Seed dry weight and Total dry weight in CMS lines (2011-2012).
Gy pp by FSixtis (0558 b Six 055 (6500 8) S S 03 @) sle by

Total dry weight (g/plant)  Seed dry weigh t(g/plant) Leaf dry weight (g/plant) CMS line
411.07 121.46 51.84 7112xSB36
407.91 120.53 54.47 SB37x28874
388.36 116.63 59.25 7112x436
378.99 108.42 54.28 419xSB36
349.45 105.79 51.45 261x231
38.23 14.16 9.44 LSD %5

Year Jl.
417.41 122.07 55.09 2011 \vqy
356.90 107.08 52.43 2012 \vay
24.18 8.96 5.97 LSD%5
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Table 9. Interaction of CMS line and year on the raw seed yield, seed size with diameters of 3.5- 4.5
mm (%), Germination percentage and 1000 seed weight (2011-2012).

als Sl 05 EWERY e R J.Lr\;'-zj_ﬂ.a.o
) 5l A 10TI0 (g oSk Damlent
1000 seed  Germination diaﬁwiigrzltz)? ;V gh 45 Raw seedlyield CMSline  Year
weight (g) percentage mm (%) (kg h™)
10.34? 95.45° 54.80° 2600.96 7112xSB36
10.92° 92.89° 53.55° 2547.89% SB37x28874  \T4)
9.91° 97.83° 52.94° 2077.81° 7112x436 2011
9.68" 96.82° 50.16° 2200.67° 419xSB36
9.47° 98.08° 49.48° 1815.7¢ 261x231
10.00° 93.25° 46.11° 2651.66° 7112xSB36
10.38° 91.67° 43.67° 2525.26° SB37x28874  \vaY
9.15° 90.67° 36.00° 1921.58° 7112x436 2012
9.01° 88.83° 38.45° 1829.66° 419xSB36
8.35¢ 90.83% 35.17° 1429.56° 261x231

A (Sg o5 D gaden £10 < 50 dop3 B e Jen ¥/0> Ly do s 4 by pSile dlis -\ ¢ g
MYANNRY L g5 53 9 5ok il slawly )

Table 10. The mean values of seed size with diameters of <3.5mm @, seed size with diameters of
>4.5mm @ and unkerneled seed in CMS lines (2011-2012).

MJ)
P D yn Jon £/0< 50 Ao D yn Jon Y10> 50 o (@) ssle b
> Seed size with diameters of Seed size with CMS line
Unkernel >4.5mm @ (%) diameters of <3.5mm @ (%)
seed (%)
7.44 10.45 29.27 7112xSB36
7.81 12.35 28.74 SB37x28874
9.36 9.88 33.27 7112x436
9.05 8.42 36.12 419xSB36
10.54 4.37 40.98 261x231
0.83 1.4 2.40 LSD(%5)
Year JL.
6.11 9.23 32.59 2011 Yv4)
1158 8.96 34.76 2012 \ray
0.52 0.79 1.54 LSD (%5)
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