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Table 1: Some physical and chemical properties of the studied soils

CaCOg EC. pH S oS o edw o bl
(%) (dS/m) Organic Clay Silt Sand Textural class
Carbon (%) (%) (%) (%)
11.25 0.659 7.67 0.53 34.2 44.3 215 o) 09
Clay loam
0.286 7.55 0.17 8.5 22 69.5 S po)
Sandy loam

.(Saturated extract) gLzl J5 o)lac o S5 x50l ULy, (EC, (Saturated paste) gLzl J5 o 4ol :pH

o (5 03Il S s Sirg (F prolie) (uilyly 4325 =Y Jour
Table 2: Analyses of variance (F values) for the measured soil properties

n D, Dy MWD Mg Ca ocC D¢ SOV
3.11% 2.7 46.5" 235.6" 746" 51447 527 2 ST osle
(A) (Organic matter)
4.34" 19.95" 21.17 7095 85.1°" 4002 1626 1 (B) (Texture) sl
188.5™ 0.03" 864.01" 3.36™ 0.42" 042"  045™ 1 (C)Compaction) s,z
51" 0.14™ 265.1" 25.97" 56.1"  553.8 1147 1 (D) Earthworm) s »s
0.04™ 1.13"™ 2.68"™ 757" 0.44" 4.7 0.76™ 2 AxB
1.75™ 2,77 0.155™ 11.42" 1.21" 287 183" 2 AxC
0.11" 1" 2.91" 1.84" 437" 3.73° 0.99™ 2 AxD
1.28"™ 0.04" 3.05™ 1.12" 0.48" 12.5" 4.8 1 BxC
3.49"™ 0.12" 9.36" 0.98" 11.6" 0.06™ 886 1 BxD
2.92" 1.12" 2.02" 0.03" 2.7™ 6.8 247 1 CxD
1.28"™ 2.86" 1.19" 9.21" 0.39" 1.66™ 565 2 AxBxC
0.30"™ 0.51" 0.57" 0.39"™ 1.31™ 1.54™ 090" 2 AxBxD
0.56™ 0.76" 0.08"™ 0.15"™ 0.51" 0.31" 802" 2 AxCxD
469" 411" 0.43"™ 6.31" 0.92" 11557  1.39" 1 BxCxD
1.85"™ 1.35"™ 0.25™ 0.57" 0.01"™ 3.79° 409" 2 AxBxCxD
- _ _ - - - - 48 (Errory s
4.11 3.27 1.64 0.38 15.01 4.33 13.44 - CV (%)

55 0Cel s oo ICV ol a0 :Df gt @L:\.A:SOV.)'QG:\M 5221 NS oy 0 Jliol mhaw ;o o goe i o )0 ) Jleis ] mha o Slo g

JS s Ne bab> u’Jlfp Dp ‘Lg)n:Ua' lef; Dbdaaslass ).Ias )9 u,j;L..c : MWD o) Mg ‘M...lsu Ca “_,>J-|
**: Significant at P<0.01, *: Significant at P<0.05,ns: Not significant, SOV: Source of Variations, Df: Degree of freedom,
CV: Coefficient of variations, OC: Organic carbon, Ca: Calcium, Mg: Magnesium, MWD: Mean weight diameter of
aggregates, Db: Bulk density, Dp: Particle density, n: Total porosity

(n:72)e..\..i’: GrSo3lail S gy S5 9 cxmr (N oy (Swod o po =Y Jouo
Table3: Pearson correlation (r) among the measured soil properties (n=72)

OoC MWD Ca Mg D, Dy
ocC 1
MWD 0.511" 1
Ca 0.594”  0.558" 1
Mg 0.356°  0.529" 0.769™ 1
Dy 0.111 0.152 0.172 0.233° 1
Dy -0.092 -0.010 -0.324™ -0.127  0.146 1
n 0.153 0.093 0.394" 0.241° 03757  -0.862"

ol 00 03,51 ¥ Jgaz 5 50 o yiel )by g odle Ciiogs
(Description of symbols and parameters are available under Table 2)
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Table 4: Interactive effects of organic matter, texture, compaction and earthworm on soil organic carbon (OC)
and soluble calcium (Ca).

S S oS SE S o <l Slesle
Ca (meg/ 1) OC (%) Earthworm Compaction(g/cm®y Texture Organic matter
2.96hi 0.598h No .= 1.3
4.03d 0.676gh Yesal 5 psl
2.90i 0.741fgh NoO .= 1.45 Sandy
4.10d 0.663gh  Yesal loam sl
3.73e 0.936efg No .= 13 Control
4.93b 0.949¢fg Yesal, o P
3.63ef 0.929¢fg No .= 1.45 Clay
4.37cd 0.935efg  Yesal loam
3.36fg 1.105cde NoO .= 1.3
4.10d 1.274cd Yesal b pg)
3.46efg 0.988def No .= 1.45 Sandy
4.50c 1.014def  Yesa, loam LS 5 als
4.36c¢d 1.755a NoO .= 1.3 Straw
5.70a 1.82a Yesal, sy p3)
4.23cd 1.17cde NO,.> 1.45 Clay
5.10b 1.69a Yesal loam
3.23gh 1.12cde NoO .= 1.3
4.23cd 1.24cde Yesal SN
3.40fg 1.235cde NoO,.> 1.45 Sandy
4.19cd 1.014def  Yesal loam 55 555
4.26¢cd 1.144cde No,.> 1.3 Cow manure
5.10b 1.85a Yesal, s )
4.36¢d 1.69a No .= 1.45 Clay
4.90b 1.625a  Yesdl loam

Dissimilar letters indicate significantdifferenceat P<0.05 (Duncan’s test).
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InteractiveEffects of Organic Matters and Earthworm on some Physical
and chemical Properties of Two Soils under Different Compaction
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Abstract

Although it has been known that earthworms through feeding, casting, and burrowing activity can
influence soil physical and chemicalproperties, but interactive effects of organic matters and
earthworm on aggregationunder different compaction and textural conditions, have been not
wellknown. In thisstudy, the interactiveeffects of earthworm Eisenia fetida and organic matters on
some physical and chemical properties of two fine- and coarse-textured soils selected from Moghan
plain, northwest of Iranwere investigated in two compaction level. The factorial experiment was
conducted asa completely randomizeddesignwith 24 treatments and 3 replicates under growth room
conditions during 6 months. The 4 factors were: 2 soil textural classes (sandy loam and clay loam), 3
organic matter levels (0, 20 g kg™* of wheat straw and cow manure), 2 soil compaction levels (1.3 and
1.45 g/cm®) and with or without earthworm. The results showed that on average, both used organic
matters significantly increased organic carbon (OC) (by 69%), soluble Ca (by 11.75%), meanweight
diameter (MWD) of aggregates (by 78%)and decreased bulk density (by 3.6%)in two soils. Also, the
positive effects on the soil structure were much observed in the straw and clay loam with earthworm
treatment due to the high contents of OC, Ca, Mg and clay.soil with earthworm in compaction level of
1.45 g/cm?®, significantly increased MWD by 10 and 16.6% and total porosity by 5.6 and 6% in sandy
loam and clay loam soils, respectively. Theresults indicated that application of earthworm to the
compacted soilscan improve physical quality of fine- and coarse-textured soils by using minimum
organic matter.

Keywords: Aggregate stablity, Compaction, Eisenia fetida,Organic carbon, Soil texture
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