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Determination of a wheat ideotype for light competition with wild oat
(Avena ludovicina) and turnip weed (Rapistrum rugosum) using a

simulation approach
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Table 1. Mean comparison of of main effects of different traits in competition with wild oat

bl g
Height (cm) Leaf Area Index
piE (S5 puf Yy pus Yy
Wheat density (p/m?) Wheat Wild oat Wheat Wild oat
300 88.37¢ 103.37b 341b 0.51a
450 90.57b 102.12 b 3.60 a 0.47b
600 92.81 a 105.18 a 3.62a 0.39¢
DYy oS
Wild oat density (p/m?)
0 88.62 ¢ 385a
20 89.12 ¢ 101.72 b 3.80a 0.15d
40 89.37¢ 102.13 b 3.65b 0.26 ¢
80 91.31b 102.79 b 332¢ 0.52b
160 94.78 a 104.18 a 3.09d 091 a
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In each column means followed by similar letters are not significantly different (p=%3.
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Table2. Mean comparison of main effects of different traits in competition with turnip weed

byl gl & el
Treatments Height (cm) Leaf Area Index
Wheat density (p/m?) Wheat Turnip weed Wheat Turnip weed
300 97210 11391 a 3.16 ¢ 1.18a
450 98.58b 11433 a 3.09b 1.07b
600 102.56 a 116.76 a 348 a 0.92 ¢
ok (S5
Turnip weed density (p/m?)
0 95.14c 389a
95.88 ¢ 112.37b 371b 0.561d
8 97.12 ¢ 113.89b 336¢ 0.766 c
16 100.75 b 115.42 ab 2.98d 1.168 b
32 106.67 a 118.38 a 2.55¢ 1.724 a

W IS a5 0 &)sé)bTﬁj\gf&Q}fsbl:‘sl.a;nfdl:»@}wo}:.wﬁ):
In each column means followed by similar letters are not significantly different (p=%3.
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Table 3. Comparison of model parameters used under normal conditions and wheat ideotypes in compet with
wild oat and turnip weed and simulated light absorption by each species

ba ey Wild oat” ¥, Turnip weed .l
Parameters a b c a b c
LAIL 3.15 4.0 4.0 2.45 4.5 4.5
LAI, 0.95 0.95 0.95 1.78 1.78 1.78
H; 82.0 95.0 100.0 89.0 105.0 110.0
H, 102.0 102.0 102.0 116.0 116.0 116.0
H, 36.0 70.0 60.0 40.0 70.0 60.0
H,» 60.0 60.0 60.0 60.0 60.0 60.0
K, 0.6 0.5 0.5 0.6 0.5 0.5
K, 0.5 0.5 0.5 0.7 0.7 0.7
PAR, 0.53 0.71 0.70 0.42 0.71 0.70
PAR, 0.30 0.16 0.17 0.46 0.22 0.22

ol (§5lwid 55 o doys PAR- o pels s Ko plis )l H - ot o> 8y o (o515 5710 0T 53 &7 olisy i H gy = 8 o st la : LAT
—re 0 e ST 5 O S V1 s el 800 (S5 0 JalaiT el T Es 4 slaesls @ Ll (G k) Y68 5 () 45 ol

(.xf JTeal glacs €b glacdl=
LAI Leaf area index « H,,: Height of maximum LAD. H: Height . K: Extinction coefficient « PAR: percent of simulated
absorbed for species 1(wheat) and 2 (weeds) . a: experimental data in 450 wheat and 160 wild oat and 32 turnip weed

plants/m® b « c: wheat ideotypes
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Table 4. Changes of model parameters (%) in wheat ideotypes compared to weed free and wild oat or turnip
weed infested

Gp cale 0 palls L8 4 oo S e sl 53 LS 4
Compared to weed free condition (%) Compared to weed infested (%)
A B A B
LAI +4 +17 +26 +83
H +25 +32 +15 +18
H, +91 +94 +75 +75
K +16 -16 -16 -16

Wheat ideotypes in competition with wild oat (A) and turnip weed (B)
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Fig 4. Simulated absorbed PAR per cm height in normal (up) and ideotype (down) wheat in competition with

wild oat (left) and turnip weed (right) — wheat, wild oat and turnip weed density are 450, 160 and 32 plants/m’
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Fig. 3. Relationship between percent of radiation absorbed by weeds and wheat yield loss
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