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Effect of replacing ratios of maize: sorghum intercropping on yield and yield components
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ABSTRACT

Intercropping system, increasing species number at area, is offered as way to increase production in
agriculture. In order to investigate yield and yield components of maize and sorghum at different
intercropping pattern, a randomized complete block design with four replications was conducted at the
College of Agriculture and Natural Resources of Karaj, University of Tehran during 2014. The plants used
in this system were fodder sorghum (Pegah cultivar) and grain maize (KSC600 cultivar). An alternative
intercropping system was applied. The treatments consisted of sorghum monoculture, 75% maize: 25%
sorghum, 50% maize: 50% sorghum, 25% maize: 75% sorghum and maize monoculture. The results
showed that monoculture of sorghum produced the highest yield and intercropping of 75% sorghum: 25%
maize produced the highest stem height and number of leaves per stem for sorghum. In maize, monoculture
treatment obtained the highest grain yield (8.8 ton/ha) and 25% maize: 75% sorghum intercropping
obtained the highest ear length (24 cm), number of rows per ear (18), number of seeds per row (42), and
1000 grain weight (157 g). LER was used to evaluate the efficiency of intercropping. The results showed that
the index was affected by intercropping ratios. The highest level of LER = 1.8 was calculated in 25% maize:
75% sorghum. According to experiment data analysis, intercropping of maize: sorghum has useful resuls
under Karaj climate.
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Table 1-Results of physical and chemical analysis of the soil before planting

Organic

Soil Clay Silt Sand EC Phosphorus H Potassium Texture matter Nitrogen
properties (%) (%) (%) (dS/m) (mg / kg) P (mg / kg) class (%) (%)
Amount 32 38 30 3.94 7.5 16.5 Clay loam 1 12
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Table 2- Analysis of Variance (mean of squares) for effect of intercropping ration of maize and
sorghum on morphological indexes and yield of tow crops

Maize Sorghum
S.O.V. df Ear length Row in the Grainin 1000_grain Yield Stem Leaf Yield
ear the row weight Height number
Replication 3 35m 1" 40.2™ 14.2™ 0.744" 0.117" 0.063™ 177.83™
Treatment 4 8.95" 23.9 64.3" 56.1" 10.230" 0.185" 2.396" 14329
Error 12 8.58 5.66 14.6 98.6 2.555 0.040 0.563 0.356
Total 19
cv 8.58 15.6 9.98 6.86 19.02 11.41 8.51 14.10

ail oo g o gixe pas g /0 0 Jloixl o ;o (5l8 g S S NS g 5
s Significant at 5% probability level and none significant, respectively.
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Figure 1- Mean comparison of maize ear length at different levels of intercropping. Comparison of
mean was carried out by Duncan's multiple-range test (p=0.05). The letters s and z represent

sorghum and maize, respectively in the intercropping. Dissimilar letters on each column indicate
significant level of differences between treatments.
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Figure 2- Mean comparison of maize row in the ear at different levels of intercropping.
Comparison of mean was carried out by Duncan's multiple-range test (p=0.05). The letters s and z

represent sorghum and maize, respectively in the intercropping. Dissimilar letters on each column
indicate significant level of differences between treatments.
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Figure 3- Mean comparison of maize grain in the row at different levels of intercropping.
Comparison of means was carried out by Duncan's multiple-range test (p=0.05). The letters s and z

represent sorghum and maize, respectively in the intercropping. Dissimilar letters on each column
indicate significant level of differences between treatments.
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Figure 4- Mean comparison of maize 1000-grain weight in different levels of intercropping.
Comparison of means was carried out by Duncan's multiple-range test (p=0.05). The letters s and z

represent sorghum and maize, respectively in the intercropping. Dissimilar letters on each column
indicate significant level of differences between treatments.
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Figure 5- Mean comparison of maize grain yield in different levels of intercropping. Comparison of
means was carried out by Duncan's multiple-range test (p=0.05). The letters s and z represent

sorghum and maize, respectively in the intercropping. Dissimilar letters on each column indicate
significant level of differences between treatments.
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Figure 6- Mean comparison of sorghum height stem at different levels of intercropping.
Comparison of means was carried out by Duncan's multiple-range test (p=0.05). The letters s and z

represent sorghum and maize, respectively in the intercropping. Dissimilar letters on each column
indicate significant level of differences between treatments.
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Figure 7- Mean comparison of sorghum leaf number at different levels of intercropping.
Comparison of means was carried out by Duncan's multiple-range test (p=0.05). The letters s and z
represent sorghum and maize, respectively in the intercropping. Dissimilar letters on each column
indicate significant level of differences between treatments.
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Figure 8- Mean comparison of sorghum dry matter yield at different levels of intercropping.
Comparison of means was carried out by Duncan's multiple-range test (p=0.05). The letters s and z

represent sorghum and maize, respectively in the intercropping. Dissimilar letters on each column
indicate significant level of differences between treatments.
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Table 3- Land equivalent ratio amounts in different combination of intercropping of maize and

sorghum
Planting array Maize Sorghum Total
75%maize:25%sorghum 0.5 1.4
50%maize:50%sorghum 0.7 1.6
25%maize:75%sorghum 1.2 1.8
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Figure 9- Land equivalent ratio for intercropping ratios of maize and sorghum
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