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Comparison of phenological development of Avena ludoviciana ecotypes
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ABSTRACT

A precise prediction of the phenological development of weed species in crops would provide timely control for more
efficient management of weeds. In order to study, experimental design was a randomized complete block split-split-plots
conducted in 2012-2013 at agricultural reaserch field of University of Tehran located at Karaj, Iran. With five planting dates
(26Mehr, 14 Azar, 30 Day, 24 Esfand and 4 Ordibehesht) as the main plot treatments. The main plots were split with two
moisture conditions (irrigated and rainfed) as subplots. Each subplot was further split with six population (Ahvaz, Shiraz,
Qaemshahr, Karaj, Kamyaran and Kermanshah). Time to main phonological stages of the A. ludoviciana populations
including emergence time, tillering, heading and maturing were compared using linear regression and multivariate methods.
Comparing among populations, emergence rate in two population of Kamyaran (0.11) and Karaj (0.1) was higher than the
other populations. Kamyaran population with average less temperature spent each stage of phenological development. A
clear clustering was obtained based on rates of phonological development and location characteristics of the population’s
origin. Kamayaran and Kermanshah populations were in one cluster, karaj and shiraz were more similar, and mazandaran
and Ahvaz showed significantly different from other populations. Kamyaran and Kermanshah showed a higher correlation
in the weight of seeds, rate of emergence, and altitude. Ahvaz population showed close relations with temperature. In the
Mazandaran population the highest tillering rate and stem elongation rate occurred. Also GDD could use for precision time
of application of herbicides and could recommend minimum herbicide application, after optimization of the application, the
use of such pesticide would be environmentally safe, Due to the simultaneity of the growth of wild oat and wheat.

Keywords: Avena ludoviciana ecotypes, Growing degree days, Zadoks scale, Rate of phenological development.
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Table 1. Geographic characteristics of the locations that the A. ludoviciana seeds were collected

Sar’qpllng Mean tetnperature Average annual precipitation Latitude Longitude Elevation

sites (°c) (mm) (m)
Ahvaz 26.4 205.4 32°1428"N 48°47'55" E 105
Karaj 145 250 35°48.07" N 50°56.982'E 1302
Kamyaran 12.8 502 34°47.685'N  35°54.531'E 1440
Kermanshah 155 401.1 34°16'86" N 46°51'10"E 1287
Mazandaran 16.7 724.9 36°28'32" N 52°49'18 E 42
Shiraz 18.6 3134 29°33'41"N  52°36'09"E 1593
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Table 2. 100 seeds weight of A.ludoviciana populations. The number in pranthecies is standard error

A.ludoviciana populations Ahvaz Karaj Kamyaran Kermanshah Mazandarn Shiraz
100 seeds weight (g) 3.4(0.44) 3.84(1.32) 4.84(0.02) 4.1(0.07) 3.59(0.01) 3.7 (0.05)
1. Glumel

2. Split split plot
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Figure 1. Minimum and maximum temperatures and pericipitation at the 5 cm soil depth in 2012-2013
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Table 3. Soil characteristics of the location of experiment
Sand Silt Clay N P K C Organic matter H EC
(%) (%) (%) (%) (mg/kg) (ma/kg) (%) (%) P (dS/m)
28.6 40 314 0.083 4.58 110 0.07 1 74 1.23
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Table 4. Analysis of variance effect of planting dates and irrigation on the growth stages of Avena ludoviciana
population
Mean Square
Zadokes stages
Treatments Df 10 9 3139

(Emergence) (Tillering)

(Stem elongation)

50-58 (Headings) 75-100 (Ripening)

Planting dates 4 8459.86 34776.8 118539.58 138236.17 144254.51
Ep 8 31.198 26.01 19.78 14.61 56.72
Moisture 1 4292.45™ 5533.35™ 5120™ 5511.2"" 5859.6™
Planting dates x Moisture 4 2494477 4585.357 806.44™ 997.95™ 1515.98™
Em 10 18.62 6.95 9.27 24.95 26.82
Population 5 98.53" 578.64™ 367.38" 1018.36™ 1182.7117
Planting dates x Population 20 102.42” 466.72" 902.34™ 1857.017 1967.82"
Moisture x Population 5 11817 169.07" 637.86" 1251.06™ 1283.32"
Planting dates x Moisture x Population 20 180.06™ 328.05” 608.24™ 825.68™ 987.83"
Epop 100 8.1 22.66 18.89 20.7 43.89
C.V. - 9.7 9.05 5.03 4.38 6.08
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Non significants, *,**, significantly different from p<0.005 and p<0.001 respectively.
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Figure 3. Interaction between ecotype in planting dates in 29 zadoks scale. Horizontal axis is mean temperature in
each planting dates and Vertical axis is 1/TT growing degree days.
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Figure 5. Interaction between ecotype in planting dates in 50-58 zadoks scale. Horizontal axis is mean temperature in
each planting dates and Vertical axis is 1/TT growing degree days.
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Table 5. b coefficients for each stage of development of A.ludoviciana populations. The number in pranthecies is
standard error

A.Iudow?lana Phenology Ahvaz Karaj Kamyaran ~ Kermanshah Mazandarn Shiraz
populations stages
10 Zadokes 0.099(0.006) 0.1(00.5) 0.11(0.003) 0.097(0.006) 0.096(0.013) 0.096(0.013)
29 Zadokes 0.085(0.004) 0.093(0.004) 0.093(0.004) 0.084(0.005) 0.093(0.04) 0.093(0.004)
b 31-39 Zadokes 0.072(0.002) 0.076(0.001) 0.089(0.001) 0.086(0.001) 0.089(0.002) 0.075(0.002)
50-58 Zadokes 0.07(0.002) 0.074(0.001) 0.09(0.001) 0.083(0.001) 0.086(0.001) 0.072(0.002)
75-100 Zadokes ~ 0.066(0.002) 0.067(0.001) 0.075(0.001) 0.073(0.001) 0.075(0.001) 0.067(0.001)
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Figure 6. Interaction between ecotype in planting dates in 75-100 zadoks scale. Horizontal axis is mean temperature
in each planting dates and Vertical axis is 1/TT growing degree days.
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