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Tablel-Mean of square bulk density in different tillage treatments and different depths

(Source of variations) <l pwsi asbie

(df) g3l31 4, (Mean square) wla po (Sl

(Location) e 1 0.0171™
(Errora) s 6 0.0170
(Tillage) (;,955 4 0.0030™
(Location x Tillage) (¢;,sS1s X 4l 4 0.0138"™
(Errorp) las 24 0.0076
(Depth) Ges 0.0095™
(Location X Depth) see X e 0.0303"
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(Errore) s 30 0.0062
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ns: Non-significant, * and ** significant at 5% and 1%, respectively
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Figure 1- Comparison of mean of dissolved organic carbon (DOC) among different tillage practices (CT:conventional
plowing with moldboard plowing, RT: chisel plow plus disc harrow, MT: minimum tillage with mulch cultivator, NT1: no-till
in standing residue, NT2: no-till in entire residue)



s )losd Jlosl 51 50 adlpo ks 0 £)150 S (S5 o S g Sl ek

¥AN

AJoA10dSI ‘o4 pue 04C 18 JUBDIUSIS 4, PUB , ‘JURIIUTIS-UON] iSU

su ord el €

e o9 of o (<o @ 6 cfor

* %
. . ) : . . . . (%AD)
901 Tl vl Ts T6T €Iy T8 80€ o et ()
(da0117)
60L°€  SISFO  8S100°0 961000 19010°0 €T $900°0 £60°0 T -
oge(1])
W66SF 19659 19900070 wL8000°0 w6S800°0 Wl 0TE w2000 wl 00 v ( x uoneaor]
7517 x A6
. . : . . . . ) (CEEN)
Wll'9 ILERE W€9100°0 w08100°0 w9L800°0 w8'85T LE€T0°0 LEEE°0 v
A
(Cr0119)
96T°€  986£0 11000 181000 695000 g€l 15000 LSOO 9 -
(uoneso)
€S0, €895°S  wLE000'0 wF2000°0 wl8S00°0 wf 1€ w0000 w700 1 o
D0L 20da "q "TAWD "TAMIN SVA “Panon AN w
S e FTOE o b Asviva e e D
fO0 0 s A qre? OO gl - D e ereeql- 06O gl - L) o
: : 2 oo o |
(saaenbs uvapy) s L

saonaead dSe[[1) JUAIIJJIP UI PAINSEIW JO [9A3] dULIYIUSIS pue saaenbs ueajy -z a|qe .
061 |- gD A 6 R o g9 Al ol 57 (v {595 ere of oyl S ono 66D



VAN Hg9 50— Ol 30 ¥ o )lod Y ulo (S g ol 4,25 FAY

10.0

IOI) 4 2 |
o0 9 Q ggﬂrﬁﬁﬁs
< oot S

o RN " Sl
= A Sl
b 0 4 ]

8.0 ﬂ»\\\a. i 5:

- Sl
NSNS i
75 S Lo N o R o S, |

CcT

NT1 NT2

IMT (S + ool pei :CH cogmw po p5u 1CT) (55,958 o (s lowi o ;3 SB (TOC) JS' JT 0955 3uilo daslio - S
(LW 4l 55 paians CadlS INT2 Bl &5 )3 palliawne CudlS INT1 (5,955 oS
Figure 2- Comparison of mean of total organic carbon (TOC) among different tillage practices (CT:conventional plowing

with moldboard plowing, RT: chisel plow plus disc harrow, MT: minimum tillage with mulch cultivator, NT1: no-till in
standing residue, NT2: no-till in entire residue) TOC (mg g%)
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Figure 3- Comparison of means of mean weight diameter of aggregates in the dry state (MWDuary) among different tillage
practices (CT:conventional plowing with moldboard plowing, RT: chisel plow plus disc harrow, MT: minimum tillage with
mulch cultivator, NT1: no-till in standing residue, NT2: no-till in entire residue)
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Figure 4- Comparison of means of geometric mean diameter of aggregates in the dry state (GMDary) among different tillage

practices (CT:conventional plowing with moldboard plowing, RT: chisel plow plus disc harrow, MT: minimum tillage with
mulch cultivator, NT1: no-till in standing residue, NT2: no-till in entire residue)
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Introduction: Soil is one of the nonrenewable resources (in human being life time scale) that is important to
be protected. Tillage operations are carried out in a variety of ways, which in general can be divided into two
comprehensive classes of conventional and conservation tillage practices. The tillage has a very important
impact on soil physical, chemical and biological properties. Different tillage systems can have conflicting effects
on soil physical properties, which is thought to reflect the impact of different weather conditions. Therefore, it
seems necessary to study the effects of different tillage practices on the soil attributes in different climatic
conditions.

Materials and Methods: This experiment was conducted for five years from 2011 to 2016 in a randomized
complete block design (RCBD) with repeated measurements in two different locations and four replications. The
applied tillage practices included no-till in standing residue (NT1), no-till in entire residue (NT2), chisel plow
plus disc harrow (CH), minimum tillage with mulch cultivator (MT) and conventional plowing with moldboard
plowing (CT). The experiment was carried out at Dryland Agricultural Research Institute (DARI) in Maragheh.
Soil samples were taken at the end of fifth year and then soil texture were determined by hydrometer method,
weight and geometric means of aggregates diameters by wet-sieving (MWDyet, GMDwer) and dry-sieving

(MWDgry GMDygry) procedures, the stability of 1 to 2 mm aggregates (WAS) by wet-sieving, total soil organic
carbon (TOC) by wet oxidizing method, dissolved soil organic carbon (DOC) using carbon analyzer and mass
fractal dimension aggregates using Tyler and Wheatcraft model. The soil bulk density (Dy) was also measured by
intact samples (from two depths of 0-15 cm and 15-30 cm) prepared from the study area using sampling
cylinders with a diameter of 5 and a height of 4 cm.

Results and Discussion: In general, the results showed that the interaction of depth and location on Dy, was
significant at 5% probability level. The measured Dy in 15-30 cm was greater than the measured Dy, in a depth of
0-15 cm. Also, in spite of the significance of the main effects of location and tillage and the interaction of tillage-
location on soil dissolved organic carbon (DOC), tillage treatments and their interaction effects on total organic
carbon (TOC) were not significant. The results showed that conventional tillage, CT, had the highest amount of
DOC. However, no-till in entre residue (NT2) and minimum tillage (MT) showed the lowest amount of DOC.
Further, the main effects of tillage practices on MWDygy and GMDygry Were significant at 5% probability level.
No-till (NT1 and NT>) practices had the highest MWDygry with values of 1.17 and 1.25 mm. Tillage practices and
location had no significant effect on WAS, Dm, and MWDyt and GMD yet.

Conclusion: It seems that the reason that DOC content of CT was higher than conservation tillage practices
is due to the preservation of crop residues on the soil surface in conservation and no-till systems and less mixing
of them with soil and consequently their less decomposition. While in conventional tillage, plant residues were
mixed with soil, and the effect of biological degradation increased soil DOC. The greater MWDgry in NT1 and
NT, practices suggests that tillage, even at a minimum or reduced state, breaks down the aggregates and
produces smaller particles or aggregates. It also seems that the main reason for GMDygry reduction in minimum
tillage is due to the further degradation of aggregates by the tillage agent. Therefore, to better and more
accurately observe the effects of different types of tillage, sampling should be done at the end of each growing
season.
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