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1- Porosity

2- Micro Morphology
3- Ultra Microscopy
4- Image Analysis
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1- Storage Pores
2- Transmission Pores
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1- Macroporosity
2- Chernozem

3- Biopore

4- Mollisols
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1- Xeric

2- Thermic

3- Soil Survey Staff

4- PPL (Plane Polarized Light)
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1- Feret Diameter
2- Gray Scale
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1- Speckled B-Fabric

2- Undifferentiated B-Fabric
3- Crystallitic B-Fabric

4- Excremental Pedofeatures
5- Calcite Nodule

6- Chamber

7- Vugh

8- Plane
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1- Point Counting
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1- Bioturbation

ay



Sl S s ol oosline glas pilS 5o S s do s S0k aslis O 5051 =l
b s Ll asll s Uy (ols e B0 (LT L S s S 5s S s as
s @ 350 cpl el S0 5 S b o3 0 mhan 3 (5l3 e Ml (1l Lags S
5 K Shasline B s ol 2l 53 a8 23 8 e i 0 nl 53 g Al o sas o
G 3 b LGB Sl S s sl 0s AL e sase b ke Al e s
A2l e L S b 31 56 68 ol 53 S oo do s S0ls ol ol el L

andlas 3,90 slas )8 5 IS sy Ao )s uﬁi“?‘ dslin —§ J g

L}S J};lﬂ Aoy )
Y N - - - - - el sl
ﬁ)@ﬂb‘&"&)‘bim‘b 6ﬂuau-’)~”“(;"éi;]’)‘“'3“--b“

a a Z.
£Y/A £1/) jres
£1/0% g S
v Yra s
vy vo/s® L

O ol e OV :_kjfijiL:..SQpﬁ):qwd)fjw\eﬁwﬁjﬁjﬁ\'/'\o%fymrﬁ%
‘JJL{@MpOL;)LATCEMJ;thﬁJlS

S o5 4o
23 SosSs Sldes lal 5 G30slS Glagrdle o 4 a5 L aS dad e 0L il
VSUSu.l\‘C,wu\a.l..z6\;—stjJ.l;—LngJulSMJAJVS\JSws\SCLJL;c\)de)lS
GladhS e L Lol 5 odd 35 0 b Sud nSs Cam fwzmen O 31 36 L2
CJ—"}J—L"LSLUJ\ﬁ)LWtSJSLﬁ.‘“)ug‘ﬂ‘)u°yéwds°bﬁg}i“;&§
-)19-’)| Lﬁe_).d;- o)‘.,\;\ ‘);Algwgsb- (,.5‘)3 s J‘)Jg;.@}wmﬂuﬁmﬂ\ ol S S
L;uéﬁ,u)“m};@uﬁ S bolen .ol ol Lao i Comlis duo 3 5 0 i Jolea b
é‘a)\.)u\ uoj&;&ﬁ}MaMumrsjwﬂjéﬁ\' )‘JJ;?)J; L;U:cjé} 4&})}65-;",9«5

M\.}JJLA}JK.:AY J?-)J

Vag



Ol)en 9 (0055 0 Lung

S s o5 S 53 e s S 00 51 S5 lae i g Sl L |
s S ol by s Lag,lS la 5l 508 508t b s St bt 5
Hesla sy cdeas w0 5 o 53 S I 55 350 0 (sutih Lo g0 oS1 5 L slasS
Oletl s Koo 55 5 o051 Slles O |2l (581 Ol 5 e Sl 5
S Al FL 5 S e Sl S e S 00 Sl 5SS 5 bae i e 658
3 e s S ol 53 218 Blse s T e ol e Sk (B S el

o 03,5 (Sl sl 55 1 e ¢ i 65,5LeS S 3 8 5 ClS e
5 K e fblis cpl s e glae i doss EalS 5 ol 5 Sy slae i Ao ys Sl
NGV PN W éf

A0 5 S CidS o5l gt S Ll e SU (slae it 51 ST b
sdoas conl bd e i CJli Losdes [ sba S S o 55 gladnl b s ol (g pdical
Ll e s o (B g 5 S e Jlise &S Sk IS plulld iones
O 5l 5 05,8 glwlis |y Lol Jidg 5 S 53 S5 belse b S S Ol asl 5 Ol pe
Agled oslinal (655 ol ilie = lan o

&l

1.Bastrom, U. 1995. Earthworm population (Lumbricidae) in ploughed and
undisturbed soils. Soil and Tillage Res. 35: 125-133.

2.Celik, I. 2005. Land-use effects on organic matter and physical properties of soil
in a southern Mediterranean highland of Turkey. Soil and Tillage Res.
83:2.270-277.

3.Djurovic, N., Dugalic, G., and Gajic, B. 2006. Comparsion of soil organic matter
content, aggregate composition and water stability of Gleyic Fluvisol from
adjacent forest and cultivated areas. Agron. Res. 4: 2. 499-508.

4.Dove, B., Gereer, D., McDavid, D., and Wilcox, D. 2002. UTHSCSA Image 3.0
Software. The University of Texas Health Science Center, San Antonio, 100p.

5.Dumanski, J., and Pieri, C. 2002. Land quality indicators: research plan.
Agriculture, Ecosystems and Environ. 81: 93-102.

6.Eynard, A., Schumacher, T.E., Lindstorm, M.J., and Malo, D.D. 2004. Porosity
and pore-size distribution in cultivated Ustolls and Usterts. Soil Sci. Soc. Am. J.
68:1927-1934.

7.Francis, G.S., and Fraser, P.M. 1998. The effects of three earthworm species on
soil macroporosity and hydraulic conductivity. Soil Eco. 10: 11-19.

Yo



8.Glab, T., and Kulig, B. 2008. Effect of mulch and tillage system on soil porosity
under wheat. Soil and Tillage Res. 99: 169-178.

9.Greenland, D.J. 1977. Soil damage by intensive arable cultivation: temporary or
permanent? Philos. Tran. R. Soc. Lon. 281: 193-208.

10.Kapur, S., Ryan, J., Akca, E., Celik, 1., Pagliai, M., and Tulun, Y. 2007.
Influence of Mediterranean cereal-based rotations on soil micromorphological
characteristics. Geoderma. 142: 318-324.

11.Katswario, T., Cox, J.W., and Van Es, H. 2002. Tillage and rotation effects on
soil physical properties. Agron. J. 94: 299-304.

12.Kemp, R.A., Toms, P.S., King, M., and Krohling, D.M. 2004. The
pedosedimentary evolution and chronology of Tortugas, a late Quaternary type-
site of northern Pampa, Argentina. Quaternary International, 114: 101-112.

13.Langmaack, M. 1999. Earthworm communities in arable land influenced by
tillage, compaction, and soil. Z. Okol. Natursch, 8: 11-21.

14.Lee, K.E. 1985. Earthworms: Their Ecology and Relationships With Soils and
Land Use. Academic Press, New York.

15.Murphy, C.P., Bullock, P., and Biswell, K.J. 1977. The measurement and
characterization of void in soil thin sections by image analysis: Part II.
Applications. J. Soil Sci. 28: 509-518.

16.Pagliai, M. 1988. Soil porosity aspects. Int. Agrophysics, 4: 215-232.

17.Pagliai, M., and De Nobili, M. 1993. Relationships between soil porosity, root
development and soil enzyme activity in cultivated soils. Geoderma, 56: 243-256.

18.Pagliai, M., Rousseva, S., Vignozzi, N., Piovanelli, C., Pellegrini, S., and
Miclaus, N. 1998a. Tillage Impact on Soil Quality. I. Soil Porosity and Related
Physical Properties. Ital. J. Agro. 2: 11-20.

19.Pagliai, M., and Vignozzi, N. 2002. The soil pore system as an Indicator of soil
quality. Sustainable Land Management-Environmental Protection, Adv. Geo
Ecol. 35: 69-80.

20.Pagliai, M., Vignozzi, N., and Pellegrini, S. 2004. Soil structure and the effect
of management practices. Soil and Tillage Res. 79: 131-143.

21.Ringrose-Voase, A.J. 1987. A scheme for the quantitative description of soil
macrostructure by image analysis. J. Soil Sci. 38: 343-356.

22 Ringrose-Voase, A.J. 1996. Mesurment of soil macropore geometry by image
analysis of section through impregnated soil. Plant and Soil. 183: 1. 27-47.

23.Ringrose-Voase, A.J. 2006. Micromorphology of soil structure-description,
quantification, application. Aust. J. Soil Res. 29: 6. 777-8B.

24.Soil Survey Staff. 2006. Key to Soil Taxonomy, 10th ed. U.S. Department of
Agriculture, 250p.

25.Stoops, G. 2003. Guidelines for analysis and description of soil and regolith thin
section. SSSA. Inc. Madison, Winsconsin, 182p.

26.Wairiu, M., and Lal, R. 2006. Tillage and land use effects on soil microporosity
in Ohio, USA and Kolombangara, Solomon Islands. Soil and Tillage Res.
88: 80-84.

a1



i

organ instesity of Agratesl
Beinces and Naturs! Rascurces

J. of Water and Soil Conservation, Vol. 18(1), 2011
www.gau.ac.ir/journals

Micromorphological investigation of mollic epipedon porosity in
Mollisols of the southern Gorgan River under different land uses

*M. Mirkarimi!, F. Khormali?, F. Kiani® and M. Akef*

'M.Sc. Student, Dept. of Soil Science, Gorgan University of Agricultural Sciences and
Natural Resources, *Associate Prof., Dept. of Soil Science, Gorgan University of
Agricultural Sciences and Natural Resources, 3 Assistant Prof., Dept. of Soil Science,
Gorgan University of Agricultural Sciences and Natural Resources,
*Assistant Prof., Dept. of Soil Science, Gilan University
Received: 2010/01/03; Accepted: 2010/11/22

Abstract

Soil degradation that sometimes occurs as the result of land use change and its
vegetation cover is a widespread environmental problem that may lead to the
changes in soil structure and porosity. The aim of this study, was the qualitative
and quantitative micromorphological evaluation of voids in Mollisols formed on
the southern Gorgan River plain. The studied land uses consisted of natural forest,
pasture, orchards and cultivated land. A soil profile was dug in each of land uses.
Soil samples were collected for physico-chemical analyses in three replications and
also undisturbed samples for impregnation with resin by Kubiena box. Following
preparation of thin sections and study by polarized microscope, the photographs
were prepared and the total porosity, diameter and area of voids were determined
by Image Tool 3.0 software. The data were analysed with SAS software and LSD’s
test. Results of image analysis indicated that original forest and pasture had the
highest percentage of porosity and the cultivated soil had the lowest one.
Moreover, because of agricultural machinery in cultivated land and soil
compaction, aggregates were mainly broken which reduced the size of voids in
terms of feret diameter and area compared with the natural land uses. The dominant
size of voids was lower than 2pm in the cultivated land. While the variations of
voids in terms of size and area of the voids larger than 500 pm? and also presence
of channels and large vughs were higher in forest and pasture than other uses. The
presence of such voids can cause better extension and distribution of roots and
higher water and nutrient uptake in forest and pasture.
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