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Abstract 

An experiment was carried out to evaluate the competitive effects of lambsquarters (Chenopodium album L.) on corn  

(Zea mays L.) grain yield, in Tabriz in 2008. Factorial experiment was established on randomized complete block design with three 

replications. Factors were five weed densities (1, 4, 8, 12 and 16 weeds m
-1 

of row) and four relative times of weed emergence (emerged with 

corn; 10, 20 and 30 days after corn emergence) including a weed free. Interaction of lambsquarters density and time of emergence on weed 

leaf area index at 75 days after corn emergence was significant. Leaf area index in weed ranged from 2 in the highest to 0.19 at the lowest 

competitive condition. With increasing of weed density and delaying in emergence time its biomass reduced. Weed competition was caused a 

significant loss in grain yield and time of weed emergence is more effective than weed density. Yield loss of corn at different weed 

emergence times were 64%, 38%, 15%, 8%; and at different weed densities were zero, 23%, 35%, 46%, 53%, respectively, compared with 

control. Emergence of minimum four lambsquarters plants per meter of corn row before 20 days after crop emergence and competition until 

late growth season was the economical threshold of this weed.  

Key words: Biomass, economical threshold, leaf area index.  
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during spring and summer 2008 
Sep.  August  July  June  May  April   

24  30  22  16  13  9  Temperature (°C)  
25  22  9  19  33  10  Precipitation (mm)  
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Table 2. Variance analysis (mean squares) of effect of lambsquarters density and emergence time on studied variables 

 df 
Weed 

LAI 

Weed 

biomass 

Ear number 

per plant 

Grain row 

number per ear 

Grain number 

per ear row 

Grain number 

per ear 

100 seed 

weight 
Corn seed yield 

  MS 

Replication 2 0.095 100.90* 0.20 5.00 77.60 249.57 2805.80* 345222.45 

Density 4 2.11** 79.58* 0.225 26.40** 1610.267** 3622.10** 1255.625 23716663.725** 

Emergence time 3 4.58** 151.25** 0.60 2.20 3.378 324.86* 2800.60* 43345247.80** 

Density× 
Emergence time 

12 1.691** 135.69* 0.225 1.20 2.267 14.86 335.225 2981746.925** 

Error 38 0.39 33.00 0.674 5.421 22.021 125.10 843.853 126998.45 

CV% - 13.29 25.48 13.20 15.48 15.44 18.59 11.07 17.62 
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Table 3. Orthogonal comparison of control vs interference treatments of lambsquarters with corn 

 df 
Ear number 

per plant 

Grain row 

number per ear 

Grain number 

per ear row 

Grain number 

per ear 

100 seed 

weight 

Corn seed 

yield 

  MS 

Control vs other treatments 1 0.198 5.668 200.119** 15682.007** 998.129 805884.800** 

Error 40 0.679 5.40 21.644 1690.133 802.198 13431.421 

*, ** indicate significant at 5% and 1% probability levels, respectively. 
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Fig. 1. Effect of density and emergence time of lambsquarters on its leaf area index at 75 days after corn emergence 

1: y = 0.395x - 0.035, R² = 0.98**, (Simultaneously with corn)

2: y = 0.371x - 0.015, R² = 0.97**, (10 DAE)
3: y = 0.266x + 0.004, R² = 0.93**, (20 DAE)
4: y = 0.266x - 0.028, R² = 0.90**, (30 DAE)
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Fig. 2. Effect of density and emergence time of lambsquarters on its biomass at 75 days after corn emergence 
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Fig. 3. Effect of lambsquarters density on grain number per ear row of corn 
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Fig. 4. Effect of lambsquarters density on grain number per corn ear 

1: y = 26.48ln(x) + 280.0, R² = 0.90**,  (Simultaneously with corn)

2: y = 11.2x + 237.4, R² = 0.92**, (10 DAE)

3: y = 13.4x + 228, R² = 0.89*, (20 DAE)

4: y = 3.04x + 239.2, R² = 0.91**, (30 DAE)
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Fig. 5. Effect of density and emergence time of lambsquarters on grain yield of corn 
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Fig. 6. Effect of density and emergence time of lambsquarters on yield loss of corn over control 
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Fig. 7. Estimated and observed corn yield values by model of Cousens et al. 

y = 0.839x + 0.29
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