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Table2: Climatic information of the experimental site in 2018 growing seasons

Mean Temperature (°C)

Precipitation (mm)
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Table 3. Variance analysis of cover crops, weeds and total biomass

Mean squares

Source of variation Degree of Cover crops Weeds Total biomass
freedom biomass biomass (Cover crops+ Weeds)

Block 2 78.7m 38.4" 218.5™

Cover crops 3 23412™ 5193™ 8799™

Error 6 144.5 127.6 188.2

CV (%) - 9.68 6.73 4.70

NS e

il oo o cime Dolas 3929 pae g doys S ot e )8 (gl s i ST
** and ns denote significant and significant difference at p <0.01 respectively.
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Table 4. Variation of cover crops, weeds and total biomass

Cover crops

Weeds biomass Total biomass

Cover crops mixture b(gmis)s (@m?) (@.m?)
Control 0 210.62 210.6°
Oat 174.42 141.0° 315.42
Chikling pea 124.0° 194.82 318.82
Oat+ Chikling pea 198.12 124.0° 322.22
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Means followed by same letter are not significantly different at p < 0.05 by LSD multiple range test.
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Table 5. Variance analysis of soil chemical and biological properties

Mean squares

. Degree of Soil organic Soil microbial
Source of variation X
freedom matter population
Block 2 0.0004" 14.27x108"
Cover crops 3 0.23™ 12.66x10™"
Error 6 0.001 75.22x108
CV (%) - 3.34 18.99

NS e
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** and ns denote significant and significant difference at p < 0.01 respectively.
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Fig 1. Variation of percentage of soil organic carbon as affected by cover crops monoculture and
intercropping
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Means followed by same letter are not significantly different at p < 0.05 by LSD multiple range test.
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Table 6. Variance analysis of soil physical properties

Mean squares

Source of Degfree Bulk Porosity Rate of water Soil Soil moisture
variation freedom density soil penetration compaction percentage
Block 2 0.079™ 112.86™ 0.76m 0.12m 8.54
Cover crops 3 0.018™ 26.65™ 6.60™ 0.81" 97.09™

Error 6 0.031 45.28 0.51 0.08 4.29
CV (%) - 15.36 11.97 14.63 23.13 11.07
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** and ns denote significant and significant difference at p < 0.01 respectively.
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Table7. Correlations Pearson between cover crops biomass some soil physical, chemical and biological characteristics

Percentage of Soil . Rate of . soil
Cover crops . . . . Bulk Porosity Soil .
. soil organic microbial : . water . moisture
biomass . density soil . compaction
carbon population penetration percentage
Cover crops biomass 1
Percentage of soil organic 0.964™ 1
carbon
Soil microbial population 0.835™ 0.832™ 1
Bulk density -0.24 ™ -0.204" -0.255™ 1
Porosity soil 0.247" 0.204" 0.255™ -1.000™ 1
Rate of water penetration -0.910™ -0.868™ -0.806™ 0.5™ -0.5m 1
Soil compaction -0.800™ -0.867" -0.596" -0.11" 0.11" 0.660" 1
soil moisture percentage 0.647" 0.606" 0.504" -0.189" 0.189" -0.608" -0.507" 1

**and ns denote significant and significant difference at p < 0.01 respectively.
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Evaluation of Short-Term Effect of Oat (Avena sativa L.) and Chickling

Pea (Lathyrus sativus L.) Cover Crops on Improving some Soil Properties
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Abstract

Continuous use of monoculture systems and excessive tillage has degraded agricultural soils in many
regions of Iran. The short-term impact of cover crops on selected soil properties was investigated in
a field study in 2018. The experiment was laid out as complete randomized block with three
replications. The four experimental treatments included, monoculture of oat and monoculture
chickling pea, their mixture, and no cover crop as control. Highest and lowest aerial biomass were
198.1 gm™ and 124.1 g m? and obtained from mixed cover crop and sole chickling pea, respectively.
The higher biomass resulted in significant weed suppression, compared with control. Weed dry
weight reduced by 33.04% and 41.12% in oat monoculture and mixed cover crops, respectively. The
highest soil organic carbon (1.21%) and highest microbial population (6.5 x 10° per gram of soil)
were obtained from mixed cover crop experimental plots. Cover crop mixture, and monoculture of
oat and monoculture chickling pea reduced soil compaction by 51.5%, 50.7%, and 49.1%,
respectively. However, soil bulk density, soil porosity, and rate of water infiltration were not affected
by cover crop treatments. Results obtained in this study indicated that short-term changes in some
soil properties are related to both, biomass and cover crop species. Overall, a mixed of cover crops
was more influential on changing soil properties.
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