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Figure 1- Linear relationship between GDD and days after planting (Right); soil moisture for different irrigation treatment (Left)
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Figure 2- Wild wheat, wild barley and wheat emergence response to water availability level
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Table 1- Parameters of linear models fitted to the wild wheat, wild barley and wheat emergence response to water availability level

Treatments

a b R? Prob Wp*
Wild Wheat Caryopse with lemma and palea -83.75 (23.95) 7.65 (1.55) 0.89 0.016 10.95
Wild Wheat Caryopse without lemma and palea -54.25 (33.95) 5.60 (2.20) 0.68 0.085 9.69
Wild barley Caryopse with lemma and palea -64.25 (12.48) 6.75 (0.81) 0.96 0.004 9.52
Wild barley Caryopse without lemma and palea -99.00 (26.04) 9.45 (1.69) 091 0.011 10.48
Wheat seed -32.75 (25.68) 5.20 (1.67) 0.77 0.052 6.30
Y =a+bX; * W, (Base water)

The numbers in parentheses are standard errors
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Table 2- Three parameters gompertz and logestic models fitted to the emergence response of wild wheat, wild barley and wheat at different
water availability levels

Species Seed treatment Water (mm) b Xo R? P Regression
Triticum boeoticum Intact seed 12.5 13.28 (0.82) 1.87(0.31) 11.14 (0.20) 0.99 <0.0001
15 25.02 (0.05) 1.89 (0.01) 12.58 (0.01) 0.99 <0.0001
17.5 49.88 (1.15) 1.45(0.11) 9.89 (0.09) 0.99 <0.0001
20 82.37 (0.60) 1.18 (0.03) 9.81 (0.03) 0.99 <0.0001
Dehusked seed 125 28.82 (1.34) 0.83(0.24) 11.05 (0.11) 0.99 <0.0001
15* 13.75 (0.01) 0.43 (0.001) 12.0 (0.002) 0.99 <0.0001
175 30.11 (1.79) 1.75 (0.31) 9.63 (0.23) 0.99 <0.0001
20 76.68 (2.72) 1.69 (0.19) 9.38 (0.14) 0.99 <0.0001
Hordeum spontaneum Intact seed 12.5* 23.76 (0.03) 0.53 (0.003) 12.12 (0.005) 0.99 <0.0001
15* 40.00 (0.05) 0.46 (0.003) 11.77 (0.006) 0.99 <0.0001
175 47.74 (1.95) 1.66 (0.21) 10.88 (0.13) 0.99 <0.0001
20 77.31 (4.31) 1.64 (0.28) 9.69 (0.21) 0.99 <0.0001
Dehusked seed 125 18.22 (1.45) 1.52 (0.39) 10.22 (0.30) 0.98 0.0003
15* 23.76 (0.05) 0.52 (0.004) 11.88 (0.01) 0.99 <0.0001
175 77.65 (2.47) 1.49 (0.16) 9.66 (0.12) 0.99 <0.0001
20 88.55 (2.96) 1.02 (0.18) 8.69 (0.11) 0.99 <0.0001
Triticum aestivum 12.5 52.83 (1.28) 1.72(0.12) 10.12 (0.09) 0.99 <0.0001
15 38.85 (1.06) 1.10 (0.12) 9.77 (0.11) 0.99 <0.0001
175 55.26 (2.13) 1.41 (0.19) 9.61 (0.15) 0.99 <0.0001
20 71.18 (1.65) 1.09 (0.12) 8.91 (0.08) 0.99 <0.0001

Gompertz, 3 parameters: Y=a*exp(-exp(-(X-Xo)/b)); *Logestic 3 parameters: Y= a/(1+(x/Xo)"b)

The numbers in parentheses are standard errors
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Table 3- Three parameters sigmoid models fitted to the emergence trend of wild wheat, wild barley and wheat at different levels of water
availability by assumption of maximum emergence of 100% (a=100) for 50% emergence time comparison

Species Seed treatment Water (mm) b Xo R? P Regression
Triticum boeoticum Intact seed 125 3.58 (3.67) 22.69 (59.3) 0.89 0.012
15 2.59 (1.79) 19.29 (19.1) 0.96 0.002
17.5 3.13 (2.67) 15.03 (9.6) 0.86 0.019
20 1.24 (0.43) 11.09 (0.6) 0.95 0.003
Dehusked seed 125 3.44 (3.77) 18.52 (26.2) 0.85 0.023
15* 3.30 (5.06) 21.68 (73.8) 0.79 0.044
175 4.27 (4.93) 18.98 (32.1) 0.83 0.029
20 2.13(0.85) 11.62 (1.5) 0.93 0.005
Hordeum spontaneum Intact seed 12.5* 3.01(3.84) 19.14 (33.89) 0.83 0.0282
15* 2.76 (3.21) 16.48 (15.86) 0.82 0.0331
175 2.94 (2.29) 15.94 (9.92) 0.90 0.0108
20 1.87 (0.77) 11.79 (1.31) 0.93 0.0056
Dehusked seed 125 3.95 (4.64) 21.36 (49.47) 0.85 0.0236
15* 3.16 (4.12) 19.23 (35.66) 0.82 0.0328
175 1.78 (0.69) 11.65 (1.14) 0.93 0.0049
20 1.11(0.32) 9.67 (0.44) 0.96 0.0014
Triticum aestivum 125 3.02 (2.29) 14.95 (8.09) 0.89 0.0132
15 3.57 (4.02) 16.53 (18.75) 0.81 0.0357
175 3.04 (2.60) 14.13 (7.89) 0.84 0.0250
20 2.17 (1.15) 11.34 (1.93) 0.88 0.0140

Sigmoid, 3 Parameter Y= a/(1+exp(-(X-xo)/b)) a=100 , The numbers in parentheses are standard errors

50 50
45 4 L] Wild wheat A 45 4 B
] Wild barley
4 v Wheat ]
40 _——— Wild wheat 40
—————— Wild barley
35 35 4
< —————  Wheat 5SS
@ 30 4 L 30
5 5
o 25 4 S 25 1
T [}
£ 201 v e 204
o] i}
15 15 4
10 10 4
N 7/ —— 4
: 2o :
o+ 66—+ ¢} ——¥ e T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Days After Planting Days After Planting
50 50
c a5 D
40 A 40 A
35
2 X
§ 30 30 A
=
(5]
> g 25
2 201 g 20
i} i}
15
10 A 10 4
5 |
0 — - . . . Y - 0 —=—"0—— . . - - : : -
5 6 7 8 9 10 11 12 13 14 15 16 17 18 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Days After Planting Days After Planting

W (g0l ,8 ilisee ol ;5 @5 (o615 LS b dmlile 132,392 5 (pling o5 550 ladile jlsaludigs jods ploj (b gy Mo yd Y UL
Syl o o D= Y+ 5C=YV/0 B =10 A=1Y/0 10 oal,d b

Figure 3- Wild wheat, and wild barley in comparison to wheat seed emergence% during time at different water availability levels (A=12.5,
b=15, and C=17.5, and D= 20 mm irrigation)
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Table 4- Parameters of peak models fitted to explain intact seed emergence pattern of wild wheat, wild barley and wheat at different water

levels
Species Water (mm) a b Xo R? P Regression
Triticum boeoticum 125 4.95 (1.37) 2.74 (0.93) 13.61 (0.89) 0.76 0.12
15 12.31 (0.26) 2.04 (0.06) 14.68 (0.04) 0.99 <0.0001
17.5 17.77 (3.72) 1.49 (0.33) 11.26 (0.38) 0.81 0.0853
20 47.14 (3.93) 1.30(0.11) 11.24 (0.15) 0.97 0.0048
Hordeum spontaneum 125 19.74 (0.03) 1.29 (0.002) 13.64 (0.003) 0.99 <0.0001
15 31.76 (0.06) 1.23 (0.003) 13.22 (0.006) 0.99 <0.0001
175 20.33 (0.82) 2.12 (0.09) 12.96 (0.11) 0.99 0.0006
20 28.47 (5.59) 2.17 (0.51) 11.65 (0.55) 0.83 0.0690
Triticum aestivum 12.5 19.42 (3.25) 2.26 (0.44) 12.09 (0.50) 0.86 0.0503
15 23.84 (2.94) 1.17 (0.16) 11.09 (0.25) 0.93 0.0170
175 24.03 (3.22) 1.80 (0.27) 11.36 (0.29) 0.93 0.0185
20 34.71 (5.55) 1.41(0.24) 10.40 (0.24) 0.91 0.0280

Nonlinear Regression Equation: Peak; Gaussian, 3 Parameter f=a*exp(-0.5*((x-Xo)/b)"2)
The numbers in parentheses are standard errors
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Table 5- The parameters of hyperbolic models fitted to explain seed imbibition pattern of wild wheat, wild barley and wheat in laboratory

condition
Species a b r p
Wild Wheat Caryopse without lemma and palea 103.6591 (3.8060) 1.8302 (0.3222) 0.9848 <0.0001
Wild Wheat Caryopse with lemma and palea 98.1657 (2.5120) 0.7132 (0.1331) 0.9865 <0.0001
Wild barley Caryopse without lemma and palea 106.1233 (5.7786) 2.5580 (0.5781) 0.9739 <0.0001
Wild barley Caryopse with lemma and palea 99.8872 (2.7089) 0.9209 (0.1614) 0.9865 <0.0001
Wheat seed 114.6373 (4.4627) 3.5087 (0.4934) 0.9903 <0.0001

Hyperbola; Single Rectangular, 2 Parameter: f=a*x/(b+x), a = max(y) , b = xso
The numbers in parentheses are standard errors
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Abstract

Water availability effect on seed emergence of wild wheat and wild barley grass weeds in comparison to wheat was
evaluated in a randomized complete block design by 4 replications in Agricultural and Natural Resources Research
Center of Lorestan in autumn of 2013. Different levels of irrigation and species seed kinds were allocated to main plots,
and subplots respectively. The water requirement for emergence initiation of intact seeds of wild wheat and wild barley
was 73.8% and 51.1% higher than that for wheat, respectively. Maximum emergence % of intact seeds of wild wheat
became 1.9, 3.8, and 6.2 times, and wild barley 1.68, 2.01 and 3.25 times as much by increasing of water availability
from 12.5 mm to 15, 17.5 and 20 mm, respectively. Results show that the high percent of wild wheat and wild barley
seeds (>75%) will emerge if the water requirement to be made available, that is prepare the way to management of this
weeds.
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