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Effect of seed planting depth and sowing time on winter wild oat populations
(Avena ludoviciana) and wheat competition (7riticum aestivum)
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ABSTRACT

Wild oat is considered as one of the most problematic weeds in cereals due to compatibility with
ecological conditions and competition. The emergence pattern of this weed allows its presence and
competition with wheat throughout the growing season. To evaluate the effect of sowing time and depth
on wheat and winter wild oat competition, a field experiment was conducted in a split-split plot designe
with three replications in 2016-2017. Main plots were two sowing dates of wheat and wild oat (November
10 and December 15), subplots were six wild oat populations (Shiraz, Kurdistan, Mashhad, Kermanshah,
Karaj and Ahvaz) and sub-sub-plot were seed sowing depth of wild oats (2 and 5 cm). The results showed
that emergence rate of wheat was higher than wild oat populations in both sowing dates. In November
sowing date treatment, wheat produced more individual weight in competition with wild oat. Competition
with wild oat was effective on wheat height. Ahvaz population had the greatest (wheat height 74.16 cm)
effect on reducing wheat height in November sowing date. In December sowing date, Karaj population
had the least (wheat height 89.66 cm) effect on reducing wheat height. Depending on sowing date and the
population of wild oat, seed depth had different effects, so that in November sowing date and 5 cm depth,
wild oat biomass (205.212 g/m?) was less than December (379.294 g/m?). Also, Karaj and Ahvaz
populations had the lowest seed number in competition with wheat. Generally, the sowing date and seed
planting depth of wild oat populations were effective on emergence model and competitive ability of this
weed with wheat. These results we can be used to plan for the application of weed management methods
such as selection of tillage systems.
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Table 1. Geographic characteristics of A. ludoviciana seed collection areas

Sampling Mean temperature (°c) Average annual precipitation Latitude Longitude Elevation
sites (mm) (m)
Ahvaz 26.4 205.4 32°1428"N 48°47'55"E 105
Karaj 14.5 250 35°48'07"N 50°56'98"E 1302

Kermanshah 15.5 401.1 34°16'86"N 46°51'10"E 1287

Kurdistan 12.8 502 34°47'68"N 35°54'S3"E 1440

Mashhad 15.7 286 36°15'33"N 59°28'40"E 985
Shiraz 18.6 3134 29°33'41"N 52°36'09"E 1593
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Table 2. 100- seed weight of A. ludoviciana populations with standard error

A. ludoviciana populations Ahvaz Karaj Kermanshah Kurdistan Mashhad Shiraz
100- seed weight (g) 4.7(0.37) 4.75(0.13) 4.58(0.19) 4.78(0.12) 4.94(0.17) 4.69(0.24)
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Table 3. Soil characteristics of the experimental location

Soil texture  Sand (%) Silt Clay N (%) P (mg/kg)

o) (%)

K (mg/kg)  Organic matter (%) pH EC (dS/m)

Clay-loam 28 40 32 0.08

181 0.66 8.4 2.17
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Table 4. Variance analysis of the effect of sowing depth, date and population on Avena ludoviciana biomass and seed number

S.0.V Df Mean Square
Biomass Biomass Seed number Seed number
(monoculture) (competition) (monoculture) (competition)
Replication 2 28972 13624 426042 55805
Sowing time 1 272998" 52945 2176741™ 1076778™
Es 2 7616™ 6037" 607295 205279
Population 5 54195 3342 322128™ 74589
Sowing timexPopulation 5 67557 9557" 343061™ 94602
Eoon 20 26786™ 5409 310070™ 97514
Depth 1 3602" 10527 29727 7750
Sowing timexDepth 1 46689 10901™ 676478™ 137375™
PopulationxDepth 5 18440 7917" 356230™ 145408"
Sowing timexPopulationxDepth 5 15225 5017 144768™ 89709™
Egep 24 10062 2646 276192™ 41440™
CV(%) - 18.42 16.56 21.64 17.72
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Fig 1. Interaction effects of sowing dates and depth on A. ludoviciana biomass (Vertical bars indicate standard error).
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Fig 2. Interaction effects of population and depth on A. ludoviciana biomass in competition with wheat (Vertical bars
indicate standard error).
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Fig 3. Interaction effects of population and depth on A. ludoviciana seed number in competition with wheat (Vertical bars
indicate standard error and the numbers above each column are percentages relative to the control).
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Table 5. Variance analysis of the effect of sowing date and system and A. ludoviciana populations on wheat weight (per

plant), height and grain yield

S.0.V df Mean Square
Individual Height Grain yield
weight
Replication 2 5.645 276.8 32559
Sowing time 1 49.04" 1292 419482"
Eso 2 27.88"™ 179" 18465
Population 5 4.17™ 26.86" 2306™
Sowing timexPopulation 5 1.29" 26.66" 10206™
Eoon 20 5.7 7.25™ 30653
With/Without competition 1 46.24™ 1104.5™ 671737
Sowing timexCompetition 1 72.52™ 550™ 4118
PopulationxCompetition 5 4.18™ 26.9™ 2306
Sowing timexPopulationxCompetition 5 1.29" 26.7" 10206™
Ecom 24 5.05"™ 17.6™ 27997
CV(%) - 17.40 22.37 19.73

.w;:@;@JL,»\CL.J;J\;Q;MJJ\;V%“);L_,gj:a__.ezesss;»:e‘ns

ns, * and **: non significant and significant at 1% and 5% of probability levels, respectively.
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Fig 4. Interaction effects of sowing dates and competition (with and without weed) on wheat weight per plant (Vertical bars
indicate standard error).
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Fig 5. Interaction effects of sowing dates and A. ludoviciana populations on wheat height (Vertical bars indicate standard
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Fig 6. Interaction effects of sowing dates and competition (with and without weed) on wheat height (Vertical bars indicate
standard error).
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