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Table 1. Analysis of variance (mean square and significance level) yield and yield components under the effects of
CO, different treatments and density of wild oat weed

. Number of Number of Number  Weight of one .
S.0.v Df Izﬁlktﬁ spikes per spikelet of grains thousand Gir;'g I—:ﬁg\;exst
Y square meter per spike per spike seeds Y
Replication 2 0.35™ 6.94™ 1.36™ 1.16™ 3.96™ 32221874 188.23"
CO, 2 521" 434.14" 2.49"™ 20.16" 7.60™ 3076506.2" 21.66"
Error a 4 0.18 54.52 0.40 1.29 1.33 26745.5 1.89
Density 4 56.94™ 521168.18"™ 88.817 106.117 415.82" 70962318.6" 51515
Density x CO, 8 1317 293.90 0.91 2.29 5.34" 737607.1" 32.66"
Error B 24 0.26 103.86 0.33 0.97 0.97 288225.4 16.13
C.V. - 5.3 1.79 3.72 4.42 2.84 10.73 11.84

ns, * and **: none significant and significant at 5% and 1% statistical
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Table 2. Mean comparison of interaction effects between CO, x density of wild oat on yield and yield components of wheat

co Weed density Spike Number of Number of ~ Number of Weight of one Grain
2 (Plants per length spikes per spikelet per  grains per thousand seeds Yield
(ppm) square meter) (cm) square meter spike spike (9) (kg/ha)
400 0 12.07° 792.67™ 17.33™ 24.00°® 41.20™ 7350.32™
25 10.83°¢ 784.00% 16.87% 24.33% 38.60¢ 6917.08%
50 8.37f 598.67F 16.30¢ 22.67° 33.06 4816.07f
75 7.20° 366.679 13.50° 19.671 29.82" 2229.70M
100 6.90¢ 289.67" 11.00° 16.00° 27.70° 1727.00"
700 0 12.43° 807.33 18.77° 24.67° 42.70° 7547.75™
25 11.10°¢ 775.67¢ 17.60% 23.67% 39.68% 7334.96™
50 9.62% 603.00 ¢ 16.83% 23.00% 33.64° 5156.30¢f
75 7439 353.009 13.70° 20.001 31.42% 2847.15°%
100 6.60%" 283.33" 10.33f 17.67" 25,72} 1640.331
1000 0 13.67% 826.43% 18.13%® 28.33° 45.63° 8894.547
25 12.07° 795.33% 18.932 26.33° 40.64° 7981.42°
50 10.30¢ 616.00° 17.00% 24.00 % 34.74° 6023.93%
75 9.17° 352,679 14.33° 20.33f 31.41°% 3549.05°¢
100 5.93" 281.33" 10.67F 18.679" 25.01! 994,00’
LSDsy 0.84 16.45 0.97 1.63 1.69 837.71
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Table 3. Mean comparison of wheat harvest index under the effects of CO, concentration and wild oat weed density

Trait CO;, (ppm) Qat plant density (plants per square meter)
400 700 100 75 50 25 0
Harvest index (%) 32P  33® 237 29° 36" 39®  41°
LSDsq, 1.39 3.90

P [0) 8l Sls e Hlaen B> sl Kilos Dol Jlod 1o sl s, o )8
Averages with the same letters per row for each treatment was not significant difference (P<0.05).
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Figure 1. The reduction in wheat grain yield under different densities of wild oat weed and carbon dioxide
concentrations.
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Table 4. The correlation coefficient between yield and yield components of wheat under the effects of CO, different
treatments and wild oat weed density

- Number Number Number Weight of
Traits |Sp'ke of spikes per of spikelet of grains one thousand Harvest
ength - - index
square meter per spike per spike seeds

Number of spikes per square meter 0.94
Number of spikelet per spike 092" 0.94™
Number of grains per spike 093" 093" 0.94™
Weight of one thousand seeds 098" 0.95™ 092 093"
Harvest index 0.95™ 092" 0.93” 0917 0.94™
Grain yield 098" 0.98 " 0.95" 0.95" 098" 097"

**Significant at 1% level.
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ABSTRACT

To study the effects of carbon dioxide enrichment on morphological, nutrient absorption and yield of
wheat (Triticum aestivum L. cv. Pishtaz) under weed competitive pressure of wild oat (Avena ludoviciana
L.), an experiment was conducted as a split plot based on a randomized completely block design during
the 2013-2014 growing season at the Research field of Tarbiat Modares University, Iran. Carbon dioxide
concentrations (400, 700 and 1000 ppm) and weed densities (0, 25, 50, 75 and 100 plants/m?) were
arranged in the main- and sub-plots. Open top chambers were used for CO, concentration adjustments.
Results indicated that, increasing the concentration of carbon dioxide caused an increasing in yield and
yield components of wheat. The highest and the lowest yield and yield components were observed in
maximum and minimum concentration of carbon dioxide, respectively. Also, increasing in weed density
significantly decreased yield and yield components of wheat in all CO, concentrations. In addition, under
all CO, concentrations, the density of 100 plants per square meter of wild oat compared to control caused
decreases in wheat yield and yield components. The value of these decreases were 76.5, 78.26 and 88.80
percent in 400, 700 and 1000 ppm CO, concentrations, respectively.
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