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ABSTRACT

Seed of wild oats can persist in the soil for a long time due to its dormancy. Studing the different factors affecting
germination behaviors of this weed seeds will result in a properly control program. To quantify the rate of wild
oat population's germination response to light and darkness, two experiments were performed in laboratory. The
experimental design was a completely randomized design with three replications. Experimental treatments were
temperature (10/5, 3, 5, 10 and 15 °c), seed coat (with and without), and populations (Ahvaz, Kordestan and
Shiraz). The results showed that germination responses to temperature changed based on seed coating. Seeds of
wild oat populations were not germinated at constant temperatures of 3 and 5°C and also at fluctuating
temperatures and Non-treated seeds germinated at 10 and 15°C. In the other words, increasing temperatures
impact the germination velocity. The highest germination percentage (%87) occurred in the 10/5 C, in Shiraz
population. Among populations, Ahvaz needed maximum growing degree days to reach 50% germination. Coated
seed did not germinate at light or darkness in the 10/5 °C and 3 and 5°C. Significant difference were evident in
germination percentage of coated and without coat seeds of wild oat population. This indicates the role of genetic
factors and environmental conditions during plant growth and the germination behavior of seeds. Precise and
accurate prediction of the time of seed germination and emergence based on feedback of environmental conditions
should be considered to performe the effective control method or methods in integrated weed management.
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Table 1. Geographic characteristics of the locations, where A. ludoviciana seeds were collected.

Sampling sites Mean temperature (°c) Average annual precipitation (mm) Latitude Longitude Elevation (m)
Ahvaz 26.4 205.4 32°14'28"N 48°47'55" E 105
Kordestan 12.8 502 34°47.685'N 35°54.531'E 1440
Shiraz 18.6 3134 29°33'41"N  52°36'09"E 1593
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Table 2- Estimated parameters of three parameters sigmoidal function fitted to cumulative germination of A. ludoviciana
seed without lemma and palea in light.

Temperature (°c) Population X0(SE) b(SE) a(SE) R? adj
Ahvaz 81.4(3.9) 42.02(8.4) 58.5(2.5) 0.80
10/5 Kordestan 31.6(2.2) 15.3(2.05) 76.3(1.07) 0.92
Shiraz 31.7(2.3) 15.6(2.1) 87.5(1.2) 0.94
Ahvaz 171.9(2.7) 24.4(2.3) 92.2(1.8) 0.97
3 Kordestan 149.5(3.9) 23.02(3.3) 69.9(1.9) 0.94
Shiraz 166.1(4.07) 20.3(3.4) 74.12.3) 0.93
Ahvaz 133.4(1.7) 22.7(1.4) 93.04(1.07) 0.98
5 Kordestan 127.8(4.2) 22.3(3.6) 83.2(2.3) 0.93
Shiraz 131.1.2) 17.9(1.9) 80.3(1.2) 0.97
Ahvaz 73.4(0.9) 10.9(0.9) 98.02(0.7) 0.98
10 Kordestan 64.8(1.2) 8.3(1.03) 76.6(0.8) 0.97
Shiraz 70.8(0.5) 6.9(0.8) 92.7(0.5) 0.99
Ahvaz 28.08(0.5) 7.6(0.6) 99.5(0.4) 0.99
15 Kordestan 29.3(0.9) 9.05(0.8) 83.3(0.5) 0.97
Shiraz 33.8(1.1) 10.8(0.9) 98.9(0.7) 0.97

a: upper asymptote b: slope of curve Xo: GDD to reach the %50 cumulative emergence
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Table 3- Estimated parameters of three parameters sigmoidal function fitted to cumulative germination of A. ludoviciana
seed with lemma and palea in light.

Temperature (°c) Population XO(SE) b(SE) a(SE) R? adj
Ahvaz 212.1(5.8) 18.2(4.9) 64.7(3.6) 0.88
10 Kordestan 256.2(19.1) 35.9(11.3) 67.03(12.3) 0.89
Shiraz 207.1(2.3) 12.41.9) 75.8(1.9) 0.90
Ahvaz 116.06(5.4) 4.84(6.2) 65.2(2.1) 0.85
15 Kordestan 170.4(6.5) 24.4(5.5) 16.8(0.8) 0.88
Shiraz 140.9(3.4) 6.7(4.6) 72.42.8) 0.87
a: upper asymptote b: slope of curve Xo: GDD to reach the %50 cumulative emergence
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Figure 1- Germination rate of A. ludoviciana seed populantions without lemma and palea at different temperatures.
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Table 4- Variance analysis of the effect of temperature, seed coat and population on germination of

Avena ludoviciana seed populations.

Treatments Df Mean Square
Temperature 4 6078.04**
Seed coat 1 84762.71**
Population 2 1733.2**
TemperaturexSeed coat 4 2059.82**
TemperaturexPopulation 8 774.97**
Seed coatxPopulation 2 1580.84**
TemperaturexSeed coatxPopulation 8 465.28**

E 60 41.06
cV. 15.18

** p<0.001 respectively.

L After-ripening
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Figure 2- Germination percentage of A. ludoviciana seeds, with and without lemma and palea, at constant and fluctuating
temperature in darkness.
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Figure 3- Germination percentage of A. ludoviciana seeds without lemma and palea at constant and fluctuate temperature.
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Figure 4- Germination percentage of A. ludoviciana seeds with and without lemma and palea in darkness.
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