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Table 1. Selected physical and chemical properties of studied soil

Organic matter (%) pH Texture

Silt (%) Sand (%)  Clay (%)

0.85 8.2

Silty loam

55.4 354 9.2
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Figure 1. The mixture of mulch and soil and Proctor test
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Table 2. Variance analysis for bulk density, log of saturated hydraulic conductivity and soil porosity

. Bulk density (g cm™) Log (Ks)
Source of variation Df P-Value Mean Square P-Value Mean Square
Energy 2 0.094 <0.001" 0.140 <0.001"
Mulch 2 0.011 <0.001" 0.033 <0.001"
Energy x Mulch 4 <0.001 0.758" 0.026 <0.001"
error 18 <0.001 <0.001

Soyd @iy gl )3 )3 gme pae 5 (513 Fe oS4 NS 5

(Significant and no significant at 5% probability level, respectively) ns 4 #
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Table 3. Variance analysis for field capacity and permanent wilting point

Field capacity (g g%)

Permanent wilting point (g g2)

Source of variation Df

Mean Square P-Value Mean Square P-Value
Energy 2 <0.001 <0.001" <0.001 <0.001"
Mulch 2 0.001 <0.001" <0.001 <0.001"
Energy x Mulch 4 <0.001 0.777" <0.001 <0.001"
error 18 <0.001 <0.001
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(Significant and no significant at 5% probability level, respectively) ns 4 #
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Table 4. SNK mean comparison test for bulk density and log of saturated hydraulic conductivity

Mean of depended variable

Independent variable

Variable level Bulk density (g cm) Log (Ks)

1 1l41c -0.82a

Energy 2 156 b -1.82b
3 1.60 a -2.74 ¢

1 1.56 a -2.26¢

Mulch 2 1.52b -1.57b
3 148¢c -137a

Al Sl Fxe BT lyls wo e m maw jo S iie By > syls slagiw
Means in columns followed by same letter are not significantly different (P<0.05)
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Table 5. Average ratings of porosity, field capacity and permanent wilting point in Kreskas-Wallis test

. Field capacity (g g*) Permanent wilting point (g g%)
Variable level No Energy Mulch Energy Mulch
1 9 20.00 2311 9.67
2 9 14.44 12.11 14.11
3 9 7.56 6.89 18.22
Total 27 27

(P <elod) (udly g5 39031 3 @10 (53305 9 (58155 and b gy o yialyly Jlasio! yolio = Jgur
Table 6. Probability values of porosity, field capacity and permanent wilting point in Kreskas Wallis test at P<0.05

Field capacity (g g'%)

Permanent wilting point (g g%)

Factor

Energy Mulch Energy Mulch
Kreskas-Wallis H 11.14 11.91 5.39 19.63
Degrees of freedom 2 2 2 2
P-Value 0.004" 0.003" 0.068™ 0.001"

(Significant and no significant at 5% probability level, respectively) ns g

5 @-Y JS8) wboe ielS (G5, mhaw SO 50)
2S5 VMPY) egae pyz jlade (p:SSbe o flies
gl 5 G55l o e a4 bgpe (CaSe e il
Lad -V) S8 Glls izeen 0db o glle Jol

Yy

6Pl ppare oz p 6551 9 @l obw T
S
Ol Sl any glle I3 L 5 38 o515 555



ITA9 50l oF ol A Al

S 60,5 wlabss

5 OV/F oS5 slassyl 4o og LLSa o o5 VY
St ol S oS JsiskS V- O/Y
ST e 4 o) Sl b S g el JEs
ay g b oyd gl b alie boog LS o
5ot 0,8 Gble ol iagh jo ol Kbl
SRl 1y S gyl IS oo ST wy sble
Sipl o el JBs pels a5 1> ol esls
Pl b aSoyion Josohs WO (LS (oS15
b oo, UYLy JiSe o o5 VY e 4y )3
Lol JUSe ,o oF Yoo lde 4 olo, Kokl a4y gl
ol JE> 2als s ool ed oy FIAD
ol (SL ol sseg @lle g5l S s S
S clyo g 5, Ml Goww, Jols 4 g (gawsails
S ool S ol coge Solys jo oS
5 (Ghuman & Sur, 2001) ;5w ¢ Hlegd 05 g0
4 S S gl JB o JT slgdle waiie
g Il aes oo oS 1) 00,88 Lo sS04
2Slas el 3.5 (Braida et al, 2006) ., Son
onl 1) dlite ST slasssl o el JEs

.asosm'

= 150
= 155
| == 120

Bulk density (g cm)

A SB (ST g5 el s glle lude T3
(oSll g Wb (RalS S 6 ,alls JBs (i
2 el JBs el i (JSO cnl Gills
gl 3 ceSeyiey JsishS VYVTY ST 655
ol 0353 do )3 B/Y vga> 158 SO 4y s S20 e
weyatw o> galS olie (alili, 2017)  Ll>
ol 35S LS o oy B Bran Yl o S g0l

el 00905 5,155 o0 VO,
O b )-:-’L’ LobLsyl o st aSenl og2g b
Sladlas S Sy slo Sy p ol ,Sl8l
alaly )5 (glos S sl jimgh Ll ol 418 5 & g0
5 S yn sl Sis T sloglle nlo b L
ail plol Gldlas jo .cwl onds plil S SIS
,o (Reichert et al., 2016) Ko 5 &you, Jawss
Mz ol ) e ks o1 s
3)ls b Jslas 5351 o5 JT e Gial3él b 6,0l
30 095 dadllae yo e (ol el ool &Ll on
WOIF o515 65,80 50 (2, JT @l g S
2 eSS VM 6ol JBa S yie 5 Jo5oksS
oy UFY sgas a5 Woyel Canny oS i il
Sade 4 5,3 Sl b S g0l S 5 i

1/65 -
1/60 -
1/55 -
1/50
1/45 A
1/40 ~
1/35
1/30 A
1/25 A
1/20 Bk :
121/41 242/83 364/25
Compaction energy (kJ m3)

@S0
& S10
#S20

2L Sz Ol (5xSilo dumlio D (S 0l Sz 2 @l ol 9 o515 6551 ol Jliio 13T 498 Y Kb
dliso o515 syl g olo,igl.’:éT ay ol byl lizko Zakaw o S

Figure 2. a: Polyhedron of interaction effect of compaction energy and mulch levels on bulk density, b: The

mean values of the bulk density under different levels of sunflower mulch and different compaction energies
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Experimental Study of Sunflower Organic Mulch Effect on Soil
Hydraulic and Mechanical Properties under Different Compaction
Energy
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Abstract

Organic mulches improve the hydraulic and mechanical properties of agricultural soils and are one
of the most important tillage practices. In this research, the effects of sunflower pate residue were
studied on mechanical, hydraulic and physical properties of soil in laboratory scale. Experiments
were carried out in the form of completely randomized design factorial at three levels of organic
mulch including 0, 10 and 20 ton ha? and three levels of compaction energy including 121.41,
242.83 and 364.25 kJ m via the Proctor's density test apparatus with three replicates. According to
the results in the compaction energy of 121.41 kJ m=, the dry soil bulk density with mulch of 10
and 20-ton ha* decreased to 2.85% and 5.1% compared to the soil without mulch. In addition, the
saturated hydraulic conductivity increased to 794% and 905%, field capacity 5.29% and 7.01%,
and permanent wilting point 2.34% and 10.27% respectively. In the compaction energy of 364.25
kJ m= similar results were observed. So that, in soil containing 10 and 20 ton ha?® of mulch,
compared to the soil without mulch, the dry bulk density decreased to 1.87% and 4.48% and the
saturated hydraulic conductivity increased to 200% and 300%, the field capacity 2.79% and 7.31%
and the permanent wilting point 7.56% and 14.43% respectively. The results of this study showed
that Sunflower pate mulch improves the mechanical, hydraulic and physical properties of soil under
different compaction energies, and with increasing compaction energy, the amount of improvement
these characteristics decreases.
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