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Effect of different tillage methods on bulk density, porosity, soil moisture content
and yield of wheat under dryland conditions
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Fig. 1. Effect of tillage implements on soil bulk density in different depth
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Fig. 2. Effect of tillage implements on soil porosity in different depth
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Table2. Summury of wheat yield analysis of variance

o’

= &j}xsjgin.c a\fsjgi.a— 45139111‘.9
S.0.V. s e S
dF Biological yield Straw yield Seed yield
MS F MS F MS F
Replication IS 3 23084756.83 104.79™ 1116806.91 163.04™ 2145031.5 28.96"
Tillage it Sl 3 3007618.91 13.65%* 1551778.75 22.65" 281474.83 3.80°
Error ot 3 220275.861 68445.861 74050.111

*, *%: Significant at the 5 and 1% levels, of probability, respectiveled.

2k S S sl S T o sy
ST 15 ol 8 a8 558 oo Lol o3l O gl s
led S 1) 55 5lis e
OLLSKar s YU Lw o 5,158 Sledb
S el ol S 75 (Pala et al,1998)
Y- JUT E BpCLRC JE P
ol,mjv_@j.;}_f,_-gﬁbvs_;p
SPREPCREES 5 Shes j2alS (Wilhelm et al., 1989)
ST ol Cuspioe 5 iy i) a8 4 ) o3ed
O Sen 5 e
SLa ains 45 WSs 4ai 3,18 (Ossible et al.,1992)

w9l wl osls ;

;aU;}HWLSBoJﬁé&b)bbﬁy

Ju;,r/.\,‘/,och.u,;,uuw\ﬁ;;m**}*

5 0135 et jlas o gy 413 5 Shas 50l
Sols (e OMasl adasl)y ol )3 (G5 a5 (el
oj,gwjzrgsﬂwdulfys.ma»w
Al g e et Gl e ple b gl 53 03l
Bl o 53 8 6 Olas il i LYo s
Oy s 53 &S (5 Al o suates 05 i S5
i L las 4 31 (8 el Yo B)+ Gas s o
G ol 3 4Y S s Sy g pbge ) oS 5
Y (8 il el ol 52 ST
AU o leits ol Ko a5 S
Sl g b Oygo b5 S SUK sl
S olie o s Sl 5 oS 58T Ikis |

|Elno till @Dsweep [Mmold-b Elchisel|

9
a @ a
™ T
< ! .
< a 2 a
c
g 5 b
K=}
2 a
a
> 3 b a
l . .
bioloaic straw seed

g 2oa . & £
el s See p o3 Sl IV S
Fig. 10. Effect of tillage emplements on wheat yield

Sl Sely) )0 olS LeSo,L &S 5o gls ke
ST el 5 80 (K 5 e e S

Yy

M,m;ﬂwumfuptyywsmﬁ
o gains ey 5 sloa Gide by s S


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.3.7.2
https://agrobreedjournal.ir/article-1-405-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-09-17 ]

[ DOR: 20.1001.1.15625540.1381.4.3.7.2 ]

WAY OF oylei L(;)\.q% A c”o‘ﬁ‘ L;‘;b). (}l‘ e’

33 3 O3 s 53 3 Slas
References

Syl (So oS¢ 5z e e il e 5 LS Sldes 5 J ol AL LSS S
Agte A&l sl

olewT ooy Las! .fjad_lq-&}_{.tj\cw\j_:l& e S bl js Cely s el A LT O, T
S5y o8

S s S g ‘-C‘éﬂj“ﬂs SO 655lST Gle el ATV 1 5. d L o b Sl
Agie o5l ol yLazil

SV o 85 rlagl )3 &S g5 9 e d Jl Sion 5 Sy 1YY (658 o d ) 58 g
Ol i ST il Ol ST sk 6 ST e g
Ankeny, M. D., T. C. Kaspar, and M. A. Pricksat. 1995. Traffic effect on water infiltration in chisel plow and no
tillage system. Soil Sci.Soc.Am.J.59:200-204.
Allmaras, R. R., R. E. Burewell, and R. R. Holt. 1967. Plow-layer and surface roughness from tillage as
influenced by initial porosity and soil moisture of tillage time. Soil Sci. Soc. Am. Proc. 31:550-556.
Atwell, B.J.1988.Physiological responses of Lupin roots to soil compaction.Plant and Soil.111:277-281.
Bellido, L. L., M. Fuentes, J. E. Castillo, F. J. Lopez, and E. J. Fernandez. 1996. Long term tillage, crop rotation
and nitrogen fertilizer effect on wheat yield under rainfed mediteranean condition. Agron. J. 88:783-791.
Bordovsky, J. P., W. M. Lyle, and ] .W .Keeling .1994 .Crop rotation and tillage effects on soil water and cotton
yield.Agron.J.86:1-6.

Burwell ,R .E ,R .R .Allmaras, and L .L .Sloneker .1966. Structural alteration of soil surface by tillage and
rainfall. J.Soil Water Conser.21:61-63

Campbell, J.A., and M.E.Akhtar.1990.Impact of tillage on soil water regimes in the rainfed areas of Pakistan
.Soil Physics.267-275

Cllement,C.R.,and T.E.Williams.1964.Leys and soil organic matter. I. The accumulation of organic carbon in
soils under different lays.J. Agric. Sci.63:377-383

Cornish,P.S.,and J.R.Lymbery.1987.Reduced early growth of direct drilled wheat in southern new South Wales:
Causes and consequences .Aust .J .Exp .Agric. 27:869-880

Dao, T.H., and H.T.Nguyen.1984.Growth response of cultivation to conservation tillage in a continuous wheat
cropping system. Agron.J.81:923-929

Danielson, R. E., and P. L. Sutherland. Porosity ;in “:Klut. A. 1986. Method of soil analysis,part 1-Phisical and
mineralogical method .part one. American Society of Agronomy ,INC. Soil Science Society of America,
INC. Madison Wisconsin USA. 377-381.”

Dolan, M. S., R. H. Dowdy, W. B. Voorhees, J. F. Johnson, and A.M. Bidwellschrader.1992. Corn phosphorus


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.3.7.2
https://agrobreedjournal.ir/article-1-405-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-09-17 ]

[ DOR: 20.1001.1.15625540.1381.4.3.7.2 ]

gt i Caliea sla iy 3

and potassium uptake in response to soil compaction. Agron J.84:639-642.

Ehlers, W. 1985. Observation earthworm channels and infiltration on tilled and untilled loess soil. Soil Sci.
119:242-249.

Ellis, F. B., J. G. E. Elliot, B. T. Barnes, and K. R. Howse. 1977. Comparison of direct drilling,reduced
cultivation and ploughing on the growth of cereals. J. Agric. Sci. Camb. 89:631-642.

Fenster, C. R., C. E. Domingo, and O. C. Burnside. 1969. Weed cntrol and plant residue maintenance with
various tillage treatments in a winter wheat fallow rotation. Agron. J. 61:250-259.

Jones, J. N., J. J. E. Moody, and J. H. Lillard. 1969. Effect of tillage, no tillage and mulch on soil water and
plant growth. Agron. J. 61:719-721.

Karlen, D. L., and D. T. Gooden. 1987. Tillage system for wheat production in the southeastern Costal Plains.
Agron. J. 79:582-587.

Lal, R. 1989. Tillage effect on soil properties under different crops in western Nigeria. Soil Sci. Soc. Am. J.
40:762-768.

Lindermann, G. E. and G. W. Randal. 1982. Soil compaction effects on soybean nodulation, N2 (C2H4) fixation
and seed yield. Agron .J. 74:307-310.

Logesdon ,S. D., R. B. Reneau, and J. C. Parker. 1987. Corn seedling root growth as influenced by soil physical
properties. Agron. J. 79:221-224.

Mapa, R. B., R. E. Greem and L. Santo. 1996. Temporal variability of soil hydraulic properties with wetting and
drying subsequent to tillage. Soil Sci. Soc. Am. J. 50:1133-1138.

Meek, B. D., W. R. Detar, D. R. Rolph, E. R. Rechel, and L. M. Carter. 1990. Infiltration rate as affected by an
alfalfa and no-tillage cotton cropping system. Soil Sci. Soc. Am. J. 54:505-508.

Nyborg, M., and S. S. Malhi. 1989. Effect of zero and conventional tillage on barley yield and nitrate nitrogen
content, moisture and temprature of soil in North-Central Alberta. Soil Tillage Res. 15:1-9.

Ossible, M., R. K. Crookston, and W. E. Larson. 1992. Sub surfac compaction reduces the root and shoot
growth and grain yield of wheat Agron. J. 84:34-38.

Pala, M., J. Rayan, H. C. Harris, R. Makboul, and S. Dozom. 1998 .Tillage systems and stubble management in
a mediteranean-type environment N. R. M. P, ICARDA.

Pagliai, M., M. Raglione, T. Panini, M. Maletta, M. Lamarca .1995. The structure of two alluvial soils in Italy
after 10 years of conventional and minimum tillage .Soil .Till. Res .34:209-223.

Passiora, J. B. 1988. Root signal control leaf expansion in wheat seedlings growing in drying soil. Aust. J. Plant
Physiol. 15:687-693.

Parish, D. H. 1971. Effect of compaction on nutrient supply to plants. P. 277-2911. In: “compaction of
agricultural soils. Am. Soc. Agric. Eng., St. Joseph, Mi.”

Radcliffe, D. E., E. W. Tollner, W. L. Hargrove, R. L. Clark, and M. H. Golabi. 1988. Effect of tillage practices
on infiltration and soil strength of a typic hapludult soil after ten years. Soil Sci. Soc. Am. J. 52:798-804

Yyy


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.3.7.2
https://agrobreedjournal.ir/article-1-405-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-09-17 ]

[ DOR: 20.1001.1.15625540.1381.4.3.7.2 ]

WAY OF oylei L(;)\.q% A c”o‘ﬁ‘ L;‘;b). (}l‘ e’

Rasmussen, P. E., and C. R. Rode. 1988. Stubble burning effect on winter wheat yield and nitrogen utilization
under semiarid condition. Agron. J. 80:940-942.

Rasnak, M., W. W. Frye, D. C. Ditsch, and R. L. Blevins. 1986. ;Soil erosion with different tillage and cropping
system. Soil Science News and Views; Dep. Agron. University of Kentucky. Lexington.

Schilinger, W. F. 1996. Packing summer fallow in the Pacific North West: Agronomic benefits and
environmental concerns. Agron. J. 88:9-13.

Shahoei, S., J. Mohammadi and P. Abdolmaleki. 1989. Tillage and crop management in dryland farming regions
of Iran:Haris, H, C., P. J. M. Cooper, M. Pala. 1991. Soil and crop management for improved water use
efficiency in rainfed areas. Proceeding of an international workshop Ankara, Turkey. 15-19 May 1989.

Smith, J. L., and L. F. Elliott. 1990. Tillage and residue management effect on soil organic matter dynamics in
semiarid regions. Advances in Soil Science. 13:69-87.

Tackett, J. L., and R. W. Pearson.1964. Oxygen requirements of cotton seedling roots for peneteration of
compacted core. Soil Sci. Soc. Am. Proc. 28:600-605.

Tollner, E. W., E. L. Hagrove, and G. W. Langdal. 1984. Influence of conventional and no-tillage practices on
soil physical properties in the southern Piedmount. J. Soil, and Water Conserv. 38:73-76.

Unger, P. W. and T. M. Mccalla. 1980. Conservation tillage system. Advances in Agronomy. 33:1-57.

Unger, P. W. 1984. Tillage and residue effects on wheat, sorghum and sunflower grown in rotation. Soil Sci.
Soc. Am, J. 48:885-891.

Wittsell, L. E., and J. A. Hobbs. 1965. Soil compaction effects on field plant growth.Agron. J. 54:534-537.

Wilhelm, W. W., H. Bouzerzour, and J. F. Power. 1989. Soil disturbance residue management effect on winter

wheat growth and yield. Agron. J. 81:581-588.


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.3.7.2
https://agrobreedjournal.ir/article-1-405-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-09-17 ]

[ DOR: 20.1001.1.15625540.1381.4.3.7.2 ]

N Bt Calies gla B ST

Effect of different tillage methods on soil bulk density, soil porosity, soil moisture
content and yield of wheat under dryland condition

S. M. Azimzadeh', A. Koochakie* and M. Pala’
ABSTRACT

In order to study the effect of tillage methods on soil bulk density , soil porosity, soil moisture and yield of
wheat an experiment as a complete block design with 4 replications was counducted in ICARDA from 1985-86
to 1997-98 growing season. Tillage methods were: no tillage, sweep, moldboard and chisel plough. Results
showed that in depth of 0-10 cm of soil, moldboard had lower bulk density than other tillage methods but in
10-20 cm of soil depth, no tillage treatments had the highest bulk density. In 20-30 and 30-40 cm of soil
depth,sweep had the highest bulk density compared with other tillage methods. However, in 0-10 cm of soil
surface , moldboard had higher porosity than other tillage methods. In 10-20 cm of soil depth, no tillage had the
lowest porosity and in 20-30 and 30-40 cm of soil depth, sweep had the lowest porosity. Soil moisture content in
1987-88 growing season, that was a wet season, in all tillage methods in all dates of samplling was not
significant, but in 1989-90 growig season which was a dry season the differences in soil moisture content
between tillage methods were significant.In this growing season in all dates of samplling, soil in moldxboard
treatment compared with the other treatments had the lowest moisture and no tillage had the highest. In 1992-93
growing season, a moderate season, also soil moisture content in moldboard treatment the lowest. Biological,
straw and grain yield in all years in no tillage treatment was significantly lower than the other tillage methods,
however, there were no significant differences between sweep, chisel and moldboard.

Key words: Plaugh, Soil bulk, Porosity, Soil moisture, Biological yield, Grain yield, Tillage.
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