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Tablel. Physical and chemical properties of soil samples in the studied area
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Table 2. Analysis of variance for different ratios of barely-faba bean plantation on some traits for faba bean
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Variation Source  Degree freedom  Plant height Tillers Thousand kernel weight  Grainyield  Biological yield
(Block) 5L 3 6.41™ 0.143™ 0.766™ 6.11™ 3.38"
(Treatment) ,Los 6 15165.1" 56.49™ 0.692" 165.8 83.43
(Error) Ua> 18 14.93 1.26 0.044 2.85 0.406
(Total) Js 27
Sl apl 41 9.8 55 47 5.2
(CV %)

oy ‘S‘ CJ““’ » Q‘)?f)l‘)u‘" 2 9 OQ%)‘QLS-L' °)f'é "moﬁ)u". H‘:‘4)"4‘ o 9 ns
ns & **: Represented of non-significant and significant at 1% probability level, respectively
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Table 3. Treatment effects for major agronomic traits of barley grown in mixed and sole culture
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(%) yield @) (cm) Tillers (kg ha?) Total grain yield
(kg ha!) (kg ha®)
A = 6916 49 119 384 2496 i
Sole barely
s>
Barley/FB 6242 49 113 331 2337 2749
(100:12.5)
5Pk 6108 49 117 273 2136 2812
Barley/FB (100:25)
2L
Barley/FB 6100 47 118 325 2142 3187
(100:37.5)
e 5868 47 117 300 1931 3054
Barley/FB (100:50)
523k
Barley/FB 5811 48 117 271 1866 3169
(100:62.5)
LSD (0.05) 1017.6 NS NS 65.5 371.1 -
(22) skl e 204 51 75 28.4 16.1 .
CV (%)
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Table 4. Analysis of variance for different ratios of barely-faba bean Plantation on some traits for faba bean

ts 29l ol a0 ag el Agy yo AN olawy 4iloYeee 39 ald 0 ,Slos S jelem o ySlos
Variation Source  Degree freedom  Plant height Pod per plant Thousand seed weight  Grainyield  Biological yield
(Block) 5k 3 131.8™ 5.82m 2328.58"™ 7.15™ 5.02"
(Treatment) Lo 6 7138~ 8.06" 75214.8 15902.88 19775.5
(Error) s 18 48.73 1.26 5042.58 396.56 337.02
(Total) Js 27
it 59 119 5.7 11.9 65
(CV %)
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ns, ™ & ™: Represented of non-significant and significant at 1% and 5% probability level, respectively
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Table 5. Treatment effects for major agronomic characters of faba bean grown in mixed and sole culture
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Mix-proportion (%0) B'OI((:gécﬁLX;eld Grainyield (Kgha?!) Thousand seed weight (g)  Plant height (cm) Pod per plant
oalls L 5700 2621 549 141 10.3

Sole faba been
5736k 753 412 586 126 9.2
Barley/FB 100:12.5)
o 1382 676 569 132 10
Barley/FB (100:25)
ozt 1876 1045 558 136 10.4
Barley/FB(100:37.5)
978k 2158 1123 572 134 9.4
Barley/FB (100:50)
ozt 2504 1303 563 137 8.8
Barley/FB 100:62.5)
LSD (0.05) 391 278.4 20.2 7.1 NS
(22) Syt e 206 20 44 7 28.6
CV (%)
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Table 6. Analysis of variance for the effects of different ratios of Rapeseed-Broad bean Plantation
on some traits for weed

e @il @bl a0 jpdide gl jpdle o8I pdile SS9
Variation Source  Degree freedom  Weed diversity Weed density ~ Wed dry weight
(Block)s'sls 3 0.467™ 0.067™ 13.45™
(Treatment) Lo 6 1.1m 38.57 513.57
(Error) s 18 0.3 3.32 19.93
(Total) Js 27
(22,2) Slieedd o 2 155 7561 9.66

(CV%)

RO A S T P PPV P PO U CE RN RN S P VIR |
ns & *: Represented of non-significant and significant at 1% probability level, respectively
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Table 7. Effects of mixed cropping of barley and faba bean on weed density and dry weight and
partial and total land equivalent ratios

(w0 y0) LIS o
Mix-proportion (%0)

Jpale LS (59

Weed dry matter (g m?)

Weed density (plant m?)

o) SR o

Jypale oS0, Land Equivalent Ratio

e ML s

Barely FB  Total
Al > 71 29 1.00 - 1.00
Sole barely
PEEN 57 27 0.93 0.12 1.05
Barley/FB (100:12.5)
PENER 56 24 0.85 0.23 1.08
Barley/FB (100:25)
5>/D8L 51 22 0.85 038 123
Barley/FB (100:37.5)
PENER 53 20 0.76 0.41 117
Barley/FB (100:50)
5>/S8L 47 17 0.73 0.48 121
Barley/FB (100:62.5)
LSD (0.05) 11.3 2.2 0.12 0.07 0.31
(30 )) Dl o 276 43 167 172 139
CV (%)
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Table 8. Relative crowding coefficient (k), aggressively and system productivity index
of barley and faba bean grown in mixed culture
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Introduction

Mixed cultivation is part of the crop rotation program and a suitable solution for weed control,
especially in low-income agricultural systems. The usefulness of intercropping compared to sole cultivation
in weed control is due to the deprivation of weeds in the use of resources and higher yield usefulness. By
creating diversity through intercropping, the stability of cropping systems increases. In such systems, optimal
conditions are created for pest management, nutrient rotation, resource utilization, and increased yield.
Therefore, the need to use ecological principles such as intercropping to increase the productivity of arable
land seems necessary. After cereals, legumes are the second most important source of human food and have
a special place among crops. These plants have an effective role in increasing soil fertility and reducing
greenhouse gases due to their coexistence with nitrogen-fixing bacteria. They are one of the most important
grain legumes in the world. In 2017, the global area under bean cultivation (Vicia faba L.) is estimated at
2.463 million hectares and its global production is estimated at 4.840 million tons. The area under cultivation
and its production in Iran in 2017 has also been reported to be 217.28 thousand hectares with a production of
17.882 thousand tons. The present study aimed to compare single cultivation and incremental bean mixture
in a mixed bean cultivation system (barley-bean) concerning the yield of each plant and the rate of weed
suppression.

Materials and Methods

This research is carried out at the research farm of the Faculty of Agriculture, Islamic Azad University,
Shushtar Branch, with a geographical location of 32 degrees and 3 minutes north and 48 degrees and 50
minutes east and an arid and semi-arid climate, with an average rainfall of 321.4 mm and an average
temperature. The annual minimum and maximum were 9.5 and 46.3 °C, respectively. Treatments included
sole and mixed cultivation of barley (Valfajr cultivar) and beans (Barakat cultivar). In sole cultivation, barley
density of 400 plants per square meter and bean density of 20 plants per square meter were considered based
on the recommended seed amount. Treatments included sole and mixed cultivation of barley (Valfajr
cultivar) and beans (Barakat cultivar). In sole cultivation, barley density of 400 plants per square meter and
bean density of 20 plants per square meter were considered based on the recommended seed amount. In
mixed cultivation, barley density was fixed (400 plants per square meter) and bean density was determined
as a percentage of net cultivation including (12.5, 25, 37.5, 50, and 62.5%). The research was conducted
based on randomized complete blocks with four replications based on the incremental method in the mixed
system in the 2009-2010 crop years.

Results and Discussion
The net crop yield of each plant was higher compared to its mixed crop. The highest barley yield 2496
kg/ha was observed in sole cultivation. By increasing the ratio of beans in intercropping from 12.5 to 62.5%,
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barley grain yield decreased from 93 to 73% compared to its sole crop. The highest yield of beans was
obtained in its net cultivation with 2621 kg/ha. A comparison of cultivation mixing treatments showed that
by increasing the ratio of beans in mixed cultivation from 12.5 to 62.5%, bean seed yield increased from 12
to 48%. Although the grain yield of crops in the mixture was lower compared to their net cultivation, the
total productivity of the land in mixed cultivation improved as a result of the higher parity ratio of the whole
land. The average values of land parity ratio were obtained from 1.05 to 1.23 in different ratios of barley and
bean intercropping. This means that the net cultivation of each plant requires 5 to 23% more land to produce
the same yield compared to mixed cultivation, which indicates that the efficiency of land use in mixed
cultivation is higher than in sole cultivation. The effect of different crop ratios on dry weight and weed
density was significant compared to sole barley at the 1% probability level. The highest and lowest dry
weight of weeds with 71 and 47 g/m?, respectively, were related to sole barley and the ratio of 62.5: 100
(beans: barley). However, the comparison of weed dry weight in different proportions of intercropping
showed no significant difference.

Conclusion

Mixed barley and bean farming can be economically and environmentally promising in most parts of
Iran, with high population density, small farms and limited income. In this study, despite the decrease in
barley yield due to the increase in the ratio of the associated crop (beans) to barley, intercropping was more
productive according to the results of total grain yield and land parity ratios.
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