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Table 1- Variance analysis table of traits measured in barley and hedge mustard

Sl o NLe

S @u 63151 a4 Mean squares
Source of Degrees of = 5 059 s ale Jsb g oy Jsb an g a3l J 5bo 4agld 4y ) J b
variance freedom Fresh weight of ~ Barleystem  Barley root  hedge mustard stem  hedge mustard root
barley length length length length
N 58 0.007 14.275 4.383 0.212 1.595
Genotype
wLéJr‘mf”” 118 0.001 1.189 1.189 0.078 0.683
‘5f".‘\‘*‘f‘.” 23.076 23.913 21.076 19.364 18.189
Heritability
ol (5,8 031l Sl ke plul s 40 3l5 5 g Caeliae L5 bla sla Y Sl i =Y ol
Table 2- Comparison of means barley lines and hedge mustard based on average of the studied traits
505 s sl dsb s adey b oyl ate) Job 4o gld 6l Jsb gl
Fresh weight of Barley stem Barley root hedge mustard stem hedge mustard root Geﬁb{ e
arley lerigth length length length yp
0.247 10.967 5.367 2.533 1.067 1
0.172 9.567 3.6 2.233 0.733 2
0.227 9.867 4.867 3.267 1.233 3
0.128 7.133 2.3 1.067 0.933 4
0.204 8.9 3.8 1.667 1 6
0.176 7.1 1.867 2.133 0.7 4
0.133 2.7 1.167 1.733 0.767 8
0.211 9.433 4,067 4,233 1.167 9
0.203 6.533 3.3 2.867 0.9 10
0.125 3.3 1.233 2.1 0.6 11
0.26 6.633 2.567 2.1 0.933 13
0.254 10.167 3.7 2.1 0.933 14
0.233 10.667 3.6 1.033 0.733 15
0.238 8.867 4,067 1.767 0.567 16
0.277 10.367 2.6 1.633 1.033 17
0.138 6.4 16 1.7 1 18
0.127 4.7 1.4 1.167 0.7 22
0.216 8.933 4.367 1.933 1.267 25
0.148 5.333 2.6 3.267 1.233 260
0.179 8.267 4.067 1.2 0.867 27
0.176 6.2 1.667 0.8 0.467 28
0.128 5.567 14 0.967 0.8 29
0.103 3.833 1.6 1.4 0.533 30
0.188 6.8 2 3.1 0.967 31
0.235 8.3 3.067 1.067 0.4 32
0.126 5.533 1.533 1.233 0.867 33
0.222 7.667 3.567 2.1 0.467 34
0.213 11.367 5.1 1.6 0.933 36
0.189 7.533 1.667 2.367 0.733 38
0.107 4.9 1.833 0.667 0.733 42
0.103 4.933 1.16/ 1.333 0.467 43
0.244 10.467 4.267 2.667 1.3 47
0.225 10.467 3.833 1.867 0.867 49
0.173 6.2 2.667 2.7133 1.3 50
0.189 6.733 3.9 2 0.767 54
0.229 6.667 3.433 1.167 0.7 55
0.142 4 1.9 1.967 0.867 56
0.246 10.5 3.567 1.433 0.833 58
0.187 8.533 2.7133 2.1 0.567 6l
0.133 6.767 2.3 1.3 0.733 064
0.145 5.9 1.733 1.167 1.1 66
0.161 6.567 15 1.833 0.733 67
0.098 3.367 0.733 1.033 0.467 638
0.203 7.1 4.3 2.8 0.8 69
0.104 6.4 1.133 1.2 0.7 70
0.069 4,167 2.167 1.633 1.133 /1
0.152 4,833 1.867 0.733 0.267 73
0.236 6.733 1.7 2 1.233 14
0.235 7.433 3.2 1.867 0.667 75
0.196 5.833 1.233 1.5 0.467 /8
0.233 10.2 4,933 3.167 0.833 79
0.144 3.767 0.667 1.833 1.133 80
0.188 8.133 2.933 1.7 0.767 81
0.197 6.467 3.067 1.667 0.767 82
0.182 5.933 1.567 1 0.667 85
0.175 6.8 3.567 2.267 0.733 86
0.114 4.9 1.633 1.667 1.067 87
0.187 6.333 2.9 2.433 1.333 91
0.191 7.633 2.667 2.133 1.5 94
0.051 1.762 1.762 1.336 0.451 LSD 5%
0.067 2.329 2.329 1.765 0.596 LSD 1%
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Table 3- Variance analysis table of traits measured in barley and rye

Sla o o Sile
Mean square -
S db B g e o “"‘*;u"* L IRt e T L
St o Slasle Fresh Barlfy o —~ Fresh o2 oy - F(e?qh Degree? Sovgﬁangg
rye rye root L i Barley dry weight - Barley Barley dry  weignt 0
stem length  dry V‘c’ﬁ'?hg weight rf}g |er20?r§ stem lengt of barley W& r;trlgf root  stem weight of of freedom
length y contgrol control control contro% length  length barley ~ barley
19.849  21.649 0.00002 0.008 16.071 10.477 0.000073 0.007 16.657 9.436  0.001 0.1 59 Gen;;;g
8.29 7.774 0.0000132  0.003 2.875 3.15 0.001 0.003 34 3163 O 0.003 120 “’iiw‘E‘ﬁrLrJ:;
42.055  34.96 62.80 28.72 29.117 32.045 16.77 31.25 39.744 33.239 50.01 48.5 ‘S{J“HL‘C.';.‘”
Heritability
o (6,8 03Il Slis :Kobe bl ylsslr 5 s Cieliae L5 5hls sla Y Kbe duwlio —F Jp
Table 4- Comparison of means barley lines and rye based on average of the studied traits
5 . S 05 b gty db oSt 05 P05
Sl b ey db ’ Soslr 5055 srdledsh ek, dsb S 05 S 053 ’ ’ dals
BIETES dals dals dald o T
BIEY1 Sl Fresh Barley Barley R Fresh | | d h Fresh R
ryestem  rye root weiDrh); of weight of stem root dry weight ~ weight of Ba:ee;*]y ;:em Balre(re]y trhoot cr>¥ t\)’\; i:g U weightof ~ Genotype
length length g rye length length of barley barley 9 g Y barley
rye control control control control
9.167 5.533 0.008 0.148 10.233 4.7 0.041 0.242 8.267 3.767 0.024 0.184 1
1.633 5.9 0.009 0.107 6.7 1.3 0.01 0.129 4.567 0.4 0.007 0.108 2
8.567 4.067 0.009 0.145 9.433 4.5 0.015 0.223 10.967 5.667 0.016 0.237 3
7.1 3.733 0.009 0.157 8.467 2.133 0.013 0.216 8.7 1.7 0.014 0.186 4
7.667 6.833 0.007 0.14 9.467 8.633 0.041 0.171 8.8 7.2 0.037 0.236 6
12.1 6.1 0.009 0.152 8.067 3.967 0.012 0.121 7.1 4.7 0.013 0.19 7
12.067 8.567 0.011 0.203 7 3.933 0.018 0.151 6 4.167 0.034 0.167 8
11.3 7.1 0.008 0.173 5.633 2.433 0.009 0.129 7 4.467 0.01 0.166 10
10.067 7.733 0.017 0.183 14.067 8.433 0.05 0.358 12 6.9 0.054 0.326 13
6.367 3.167 0.005 0.117 10.967 6.867 0.03 0.216 9.2 6.6 0.038 0.194 14
8.9 8 0.008 0.107 11.7 8.867 0.017 0.304 12.233 8.5 0.059 0.307 15
12.5 6.7 0.014 0.216 8.867 4.4 0.011 0.222 9.367 3.4 0.027 0.21 16
3.8 0.8 0.006 0.054 7.867 3.433 0.016 0.166 5.967 3.967 0.023 0.134 17
4.167 1.833 0.012 0.076 7.9 2 0.01 0.165 8.1 2.133 0.011 0.159 18
5.867 3.85 0.006 0.113 8.733 2.033 0.013 0.183 6.3 4 0.014 0.158 21
45 14 0.011 0.049 7.7 2.2 0.011 0.157 6.833 2.267 0.016 0.169 22
9 4.167 0.017 0.247 8.167 4.533 0.023 0.271 5.867 1.7 0.015 0.155 25
3.167 0.967 0.008 0.131 8.333 2.833 0.012 0.202 5.2 1.433 0.009 0.138 26
10.333 6.733 0.006 0.192 9.433 5.433 0.013 0.256 9.733 4.8 0.019 0.241 27
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Continued Table 4- Comparison of means barley lines and rye based on average of the studied traits

i oo e Sl - oo e 500
sle b “hyy dsb oK 03 sl 5055 mdldb man, b S0 505 7 Ad}b T o &M’ - dals
BIEY]=S Jall Jall dall PR
BIET1 Sl Fresh Barley Barley E Fresh d Fresh e
rye stem  rye root welijgrr%{ of \Wweightof IStemh | r00th dry weight nggrt of Ba{é‘%fﬁem Balré%t%oot d£¥ t\)/\g?;ght weight of ~ Genotype
length ength rye ve enot enat of barley aney control control contro (?c?r:![%ll
8.867 1.2 0.009 0.146 9.967 45 0.011 0.194 8.3 4.2 0.04 0.18 29
1.933 4.933 0.013 0.229 5.633 4.1 0.01 0.179 5.867 1.7 0.022 0.124 30
9.733 2.633 0.013 0.162 8.867 3.667 0.021 0.187 6.967 2.3 0.018 0.124 33
12.6 8.9 0.013 0.27 11.167 5.967 0.053 0.236 9.067 5.233 0.057 0.237 34
8.267 6.667 0.013 0.15 9.833 7.933 0.018 0.22 11.6 10.233 0.025 0.147 36
7.633 6.433 0.007 0.136 7.933 4.067 0.027 0.229 9.6 4.4 0.015 0.251 38
7 4.4 0.009 0.119 8.133 4.733 0.034 0.261 6.467 2.767 0.029 0.16 39
9.267 7.6 0.011 0.198 9.033 3.867 0.014 0.214 11.133 5.233 0.017 0.263 42
8.467 3.833 0.014 0.129 7.233 2.767 0.013 0.14 6.533 2.7 0.021 0.14 43
8.5 5.167 0.011 0.161 10.133 3.833 0.019 0.252 7.9 2.333 0.016 0.218 48
6.867 2.733 0.013 0.13 5.5 1.733 0.014 0.17 5.733 2.7 0.026 0.137 49
8.8 6.367 0.009 0.167 10.633 5.6 0.017 0.27 6.6 4.433 0.016 0.2 50
7.733 6.933 0.008 0.218 9.667 5.533 0.018 0.21 9.133 6.4 0.013 0.266 54
11.567 11.733 0.01 0.163 9.467 5.933 0.045 0.25 8.133 4.6 0.024 0.207 55
7.1 3.467 0.005 0.108 7.433 2.9 0.013 0.162 8.367 5.467 0.036 0.175 58
9.6 3.333 0.009 0.168 6.5 2.467 0.026 0.159 7.633 2.133 0.009 0.179 61
8 55 0.012 0.192 7.933 2.967 0.014 0.198 9.5 2.867 0.017 0.209 62
7.833 3.6 0.007 0.077 9.167 5.867 0.012 0.189 9.167 4.233 0.013 0.176 64
10.9 12.467 0.012 0.241 10.5 8.033 0.013 0.276 8.533 6.133 0.064 0.211 65
10.433 6 0.012 0.171 6.267 3.933 0.013 0.154 7.833 6.6 0.013 0.171 66
5.633 6.933 0.007 0.071 7.967 7.133 0.009 0.133 10.4 8.8 0.057 0.181 67
7.033 4.6 0.009 0.092 8.767 8.133 0.01 0.137 8.133 7.267 0.014 0.186 68
9.967 9.4 0.013 0.184 10 5.633 0.048 0.198 115 6.7 0.035 0.228 69
8.267 6.933 0.013 0.173 7.033 6.633 0.065 0.148 6.333 4.867 0.013 0.111 70
9.4 4.6 0.013 0.162 6.833 2.7 0.008 0.138 9.233 5.733 0.009 0.193 71
6.633 3.1 0.009 0.181 5.567 14 0.012 0.09 6.833 1.333 0.015 0.194 72
6.833 10.633 0.01 0.14 11.167 13.667 0.018 0.229 10.267 11.667 0.033 0.313 73
5.7 2.767 0.015 0.081 11.933 5.3 0.021 0.248 10.233 4.033 0.032 0.22 74
12.3 11.867 0.013 0.244 7.9 3.333 0.013 0.21 8 49 0.012 0.221 75
7.367 3.4 0.015 0.229 7.3 1.267 0.011 0.157 8.033 2.267 0.013 0.222 76
11.2 6.833 0.011 0.158 6.267 2.433 0.022 0.199 9.2 4.233 0.029 0.211 77
11.9 4.367 0.008 0.171 7.333 3.233 0.033 0.151 9.967 5.567 0.026 0.205 78
9.667 7.667 0.01 0.167 10.167 5.1 0.026 0.228 9.567 4.633 0.014 0.204 79
10.667 6.833 0.013 0.234 8.2 6.2 0.015 0.136 5.667 2.733 0.017 0.218 80
9.3 6.7 0.008 0.154 6.6 2.067 0.024 0.162 4.6 0.633 0.007 0.134 82
9.167 4.067 0.008 0.082 8.467 5.267 0.05 0.161 8.6 6.067 0.034 0.195 85
55 2.6 0.007 0.119 8.633 5.233 0.013 0.133 7.167 51 0.026 0.119 86
8.3 6.533 0.009 0.11 6.833 2.333 0.014 0.131 7.433 1.667 0.01 0.156 94
4.655 4.508 0.006 0.089 2.981 2.875 0.000 0.089 2.741 2.869 0.051 0.089 LSD 5%

6.152 5.958 0.008 0.117 3.940 3.800 0.000 0.117 3.623 3.792 0.068 0.117 LSD 1%
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The study of variation in allelopathic activity in a barley doubled population
against rye and Hedge mustard

P. Hassanzadeh!”, R. Fotovvat?, A. Yousefi®, H. Jafari*

Abstract

In recent years, the use of allelopathy in weed management has received great attention. In this
study, the effect of allelopathy of a double haploid population of barley on the growth characteristics
of wild rye and hedge mustard was studied in the Laboratory of Agriculture and Plant Breeding,
Faculty of Agriculture, Zanjan University. Some germination traits (root and shoot length, fresh and
dry weight of seedlings) and their heritability were measured in barley, rye and hedge mustard. The
results showed that the double haploid lines, rye and hedge mustard are significantly different in terms
of all four traits of fresh weight, dry weight, root length and stem length. Lines 25 and 34 showed the
lowest allelopathy and lines 17 showed the highest allelopathy on rye. Lines 39, 48, 55, 65, 66, 68,
70, 75, 76, 77 and 82 of barley were also affected by rye allelopathy. Lines 73 and 17 had the highest
rate of allelopathy on hedge mustard plant, as well. Except for the dry weight of barley control, the
length of roots and stems of hedge mustard, which had low private heritability, showed moderate
other heritability traits.

Keywords: Allelopathy, Barley double haploid, Rye, Heritability.
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