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1- Soil Survey Staff
2- Mean Weight Diameter (MWD)
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1- Soil Organic Carbon (SOC)
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1- Cation Exchangeable Capacity (CEC)


www.sid.ir
www.sid.ir

Sy Gl s mled se Yl 5 ey
e 5ot Sl el S S (gl U S
ey 088 OGS 5 &) 358 e it
S ol O Sy Sbt il sins K55 O3 s a
Olmeas 25 8 53 S ) doys S, 5ba
Sl 3 YYIYO S Sla Sl 5 al JialS g5 LG
53 o s S sty 25 S s Y e S0
2 5 Ges ol S cde i 8 el J
V5V s [S8) cl asl aall el 8
Caslie Ol dadbbS o luL dlbSLe (g lub
(ol Sl by Oa8 wselS o s gl
NRCS) col Of b bipe slasg osata
HB al (s g S il e el (1447
5 S Jl sl g 5 Mie 053 (g S las
SOl 2 S o5 S amer Il 5 £ (romen
OLen 5 2358 .(0447 NRCS) W5 baabs=
bele a5l i 1 bbb gl Ol (Yerg)
(YY) 58 il oo byl js S JTesle b g,
G Kb bahS e il 2als S a8 s 0l
LabS gl oLl cgr ool ol LIt
S b e bl W 5y 5k Sk
Ail 55, MWD s 4 o § MWD
b iy Sl ol i bbb ol golul
das e 0L (gl Cols (g8 E L el
K 8 s kil a3 S5 pS0ke o it
G5 53 01 o S 5 Ao VA ke bk ab
5 Y dedsr) ol el sdalin oYY Sldeas oy
oz Sl Olies 51 (6ol Bl b amd () (A JSS
SIS (Y 8) OLn 5 LS «(Yree) s 5 pdhd
ol olles gl calas (Yorf) oL
23 e S Jlesl 5 ansa |y oy gbaabS:
5 oaas 9888 (als) das e S8 ol 5 e
ey OLKea

S S S 1S ClS e el
ol S Wil GUE 55 5 ek Slagrge Jeld
Gk ol S ey Slssrse Ll o ey O
pols oS usls s S bl wpes
ok 5 Clrser S s il b
23 e g ST D 5 olS s s oS Ll 3
0848 O 5 S 5) Lls ib Sl coasS L
S Ul e S S5 sl dex
oS s Sl i Olpe 25 o)Ll S
(1447 NRCS) ol S s JT sl se 4555 05 54
S5 JS b 5l melr sl St kS O e
2 G e b el Olles S e &l S
(0834 NRCS) 5,108 o br » S lapsE S
s Slkes gl oS el O Sy S sbay s
Ot |y S o5 S eiiS Olppe cailive o
ools ialS Sb (g e sl ¥ oY s g5 LG
Sl LS e 0l (Yon) Ly 5 ol oo
S b Sy cod gl s oL o S
S8 ol 53 s JB I S VL sk o
s ok S, FLo Sl Oad ea5530 sl bLs )|
Lop Vo cde R S ke 4 dax JT sl
Al e Sl b G S S
0> S et Ol ) sl b Gillee Ll )8
S Fyean K bl b K gla
XEY L ol e ol 5 e e S
Sk o 5 5 o ShenSlss o 55 S YWV, YFA (T
(F dadx) Wb e 5, 0o

S S (K5 sloasls

3o o 3 el Gl S csl S Sdb
oot S il das e 0L S wsad o 1y Chow
Ll St Casby ey s o5 LU L
(5 = 3 Jsame A5 Olg OLLS A5, oS el
3 Ggeme) Ny e adlae SO S AL Gl
Syse adke S gdualy ) (0484 Ol S
S s o) P K 3 6 sls OLES adllas


www.sid.ir
www.sid.ir

e
A SO LR T VI ! A ik d

Y.
o
1

—— Ja‘,l;v,-:.b‘}g :% A —p— Jajl‘u‘rl"}{"

bS] bS]

=0
Z\Ys
i
e

‘5).3)&): QJ.;.-A Loy (}7.4‘;"\1‘«“) uia.& QU:.:‘.Q"—'\ JS.-: ‘5,3)‘533 B S (}A@Lﬂ) dia&d—vl)?_éﬁ—o JS.J«

s K Pl s oo
\ Y. Y i 0

—_—— bk ab S

s

|

a3 5 b SR 0 93 55 b A ys (e Bl des Ol ks -V JSS

VA

A

Al

WY

Gl S 3 55 i

oS s Ko bl el

S S P gan S s

s olib

(P<e/v0 N=¥) (o s) LALS - g kb Jh5 onRle » ALS Jid g S -A K3


www.sid.ir
www.sid.ir

odd andllas S gunes ) 5 ol 5 5 Sl pas ) Jgr

‘_gjj:-f J;:—a 859 b P LSl
3 5% Py dols 7 o ; =
f A T PR s T g S
DS keSlgs S s Al S5 S e S S )
_ (hp,3)  (Aey3)  (Apy3) (e ,3) LS =2
BL) S f; 2 }:“-;—dl—ﬂ 2 d‘}d‘ﬁb) (M)A) ( LA‘.)
¢ T
G (s (p S5 2
Fine, mixed, superactive, thermic, Calcic Haploxeralfs
Yiv V/AQ Y YA Y4 YA 4/0 g/0Y A Vo A K
v /Y 4 Az *A LoV Y\/0 ¥ /00 Vi Bt b
Yio \/is ¥4 " vo "Vt Y. Yy VA VA B, b
Yée V/¢ YA Y4 Yy A2 %A% LY (VA /¢4 \78 Bk
Fine-loamy, mixed, superactive, thermic, Typic Calcixerolls
re \IYE \A o vy va/y ¥i/0 \aY /A v A S
Yy¢ \/YY \4 Ay Y\ YV/A A0 AVALY AVAN v/¥ Bw e
Yyy \ViA Yo 1AL Yy Yva Yy/o AR} v/OA v/Y Bk CLS
Fine-loamy, mixed, superactive, thermic, Typic Calcixerolls
Y1) \/¢ q A A £8/Y /0 oV \/8Y \t A K
YoY V/tt Y £ Al 4 YV/0 V/40 s VY BW s
Yoo \/§ VY A\ Al ¥/ $o Y \/YY YA Bk 5y
Fine-silty, mixed, superactive, calcareous,Typic Xerorthents
\4% V/t A 01 AR YA/L YY/0 \V/TY ¥ial 8 \
Ve Vias W 0 2 YY/8 e N 88 w ¢ <
adlas 500 S 568, 00 Olasein —Y J
el b 281 Sl Ol <ol X, e sl oLl 8
_ VFr figr CL 10YR 3/2 Al A
3 VFr figr CL 10YR4/4 VY-Y Bt, b K
B VFr my_,abk L 10YRA4/4 Ye-ot Bt, bk
+ VFr fiabk CL 10YR5/4 ot-\or Bk
+ VFr figr SiCL 10YR 3/2 A A S
+ VFr fisbk SiL ¢M10YR \A-£4 Bw P
++ VFr fisbk CL 10YR6/6 £4-Vo Bk s
_ VFr m, gr SiL 10YR 2/3 -\o A o
+ VFr mysbk L 10YR 3/3 \o-vo Bw '
I F e
++ Fr frsbk CL 10YR 4/6 To-ho: Bk
+ VFr fisbk SiL 10YR 5/6 v A
. s
+ Fr - SiL - AREARN C

(4S8 ol eds St w3 (glals
Lol Sy olastle $8000 sy (Y07
(8 Joder) Lo g Lo o S5 gm slacJlad
s a8 K Sl mbans Olasle 3, blie 5o
slals Olatle 5 Sy &ty i Olsl 3 slie

1- Microstructure

S St gls eyl anllles 5 St LS55 glan b
SLasS oSS 5l LS e 3 Cupde s
Ll onl 51 F o5 ealinal (550585 505,50
s J S sl w8 e 5 e S Le
Sldalie o8 5 S ol (S Cfé

FBS IR e e 0L s S (6555 505,50


www.sid.ir
www.sid.ir

otk Sl asas Casd e s Ko 8 S
by s Ol b (A S L s
S S G ) 5038 el S gl 1y o lae
5> Sl S o (gl el Ll a5 LB OS5 se
o Sal gpined &S o eald S Lds
s B G5l eI LB g5 51 S0 sl s
O IS2) el ss St L Slas! s Jos S
(Seds 50 Sl as 38l 53 50 Sl gb&s S
J.LJL?L‘G J.\sw "’L.‘,'.’.t b oD CQDJ 6f)ls U’l‘ ).} J."."
sl 40 bl Glosgd Ky uzman (I sl a5 LG
Dby Cov S cwls i saSOly s S
5 Sl Kl 5 egmas Ko iy o
o 355 S el S by s Sal (g piaa
CA.«J\ ol L;.A.C U'l‘ ‘)3 (_;L:'M'J-.JS &j"bgf Jl}uﬂ‘
e iSOl S e Bl 5 Sal sladss s
S5 9505 Sen andllas ool i opl L3 Kl
I i 3 ol gl S S e ol s
dlise 5 Glasd b o WSS 5 o0 Sli- ab

el (i) O ies

S > e Ol el Sb e s
3 ey s ek 53 g5liS Slles e ol
oSl 6li &S s esls Gagis |gles g g 5l o
el S gl 5 b Oltle o S 5 0L
3 Slamio g5 Dl Bedd (e S (55,08
655 sdalie 55 sdalin St o3 slagsl Lo
53 I @l 5l slis Lol es ol 5 Olazsl
Sl dble s S cwis ials sdasolis Sk
iy 03 o 3l &S S Olg eSS sba ol
A ki (e S S el Sl ey b
S B o Sl Gbaanl s e
Lles S5 g 1y o5 S8 o S LSS 5 55
Shls smae K 08 dag S opl LS s
Al e Sl 3815 glals plext L
S JolSS Sl rek R 60 2 Bl Ly
5 Sl il Sosba o3y L s
Of Cilae & rlee 5 S Ly Gles! 4 O Jlazl
Gl sy el ol Sl B3 SCES e
Al Sb s 03 ey e A1 (S ]
5 21238l Sy 55 S Glasl s SlS 3l 5
Sl il Sl sy s Sl s g pdns

A3l 3 sa o SAShss 5 O oS das e 5y oK

ol pae Sl alin Gy (6,0 2 50) big il s S CodS plend 55558 b el S oKile duslie —Y g

(J-\:l\-}‘;ﬂ Lhdﬁ)lf&#})}djﬂ)li )‘}u'.u

: : soole st 053 Jsls e b
PR EEY) reS) ol Jse 5la) 5 aS
£ e .
(-\-4")5) (J\oﬁ)é) Sk i _ (MJ)) (MJ)) (MJ)) yb\
S O (eSS
VRV Yrre? wh A v/ox® ¥Y/e o™ M wret et BT
bk
W AT vA® «IAe™® V8t Yan® AR S TA R FYh e ST o
Y/AY % Vask Vi V/ey A Te/0? vy&® VA0 S
S
AV g0 Vias oV Vs Yo/s® o™ yose® ¢ s

1- Massive


www.sid.ir
www.sid.ir

(1013 Olesle by b JKim A G31 i) eslo 13,0 598 SIE g sSs Kn s gloas -4 IS5

.(6‘0:33 sl ‘f‘)} 6Ju\s A é.;‘ Zg.a) &u;n K]

(bsly b Ko BK 3310 sl b SR BE 351 :il) pblise 0152 3 55 g s5ons Son slodi =)+ JSK5

S s gl S o LGl 554985500 Sen g -1 g

JECPRN b-fabric c/f Slexst b — ol i 3 L) 08
053 3 g g0 31 o2l Sla sty asial s glas) Aol K, 5 sl —JUts A
o S S (Ji:;):.o) ;ii dols 53 by, e u:jA e Bt )
_ —(do 3 04) (glasS ) ) sade ad xS —JUIS b S
o SSS (s 04) s 5 Aol 53 b s s Bt, bk
PR Ppvc, ué‘ B &-’:' S8 (o3 7)) sl LB S s3de 4 Sl - JUK Bk
S5 s 5 JSe G5 (Ao 3 Vo) Jus S Lo st
oliy Dl g se 5l 5L (sla aed gy sl 5 (glasd dob S S5, Jedses —JLKS A
- S S ot S Sles 5 —JUS Bw e S
Sal s 5 Kb g0 st Sal (:::): .o) ;il:ijs g S b5 < Ji,f,.j; e Bk e
03 3y p0 31 oSl Sla sty Lasial 5 5l Aol K, b5 Jslsa - JUs A
- S S Wy S 5 Slos s — JUs Bw  eseas Ko
6 ke 5 K0 S s 5 iy S ety -
i
Sal Ko 8 o2 00) Sl Ko by los 51 ~ U A
’ (hor00) Jwy S - )
Sl K5 5 S S EPOT sate ) (Se—plamio C



www.sid.ir
www.sid.ir

&be

1.Aguilar, R., Kelly, E.F., and Heil, R.D. 1988. Effects of cultivation of soils in northern Great Plains
rangeland. Soil Sci. Soc. Am. J., 52: 1081-1085.

2.Ajami, M. 2007. Soil quality attributes, micropedology and clay mineralogy as affected by land use
change and geomorphic position on some loess-derived soils in eastern Golestan Province, Agh-Su
wastershed. MSc thesis. Gorgan University of Agricultural and Natural Resources. 191p. (In
Persian).

3.Bouyoucos, G.J. 1962. Hydrometer method improved for making particle size analysis of soils.
Agron. J. 54: 464-465.

4.Bullock, P., Federoff, N., Jongerius, A., Stoops, G., Tursina, T., and Babel, U. 1985. Handbook for
Soil Thin Section Description. Waine research Publications-Wolverhampton (U.K), 180p.

5.Caravaca, F.A., Lax, J., and Albaladejo, J. 2004. Aggregate stability and carbon characteristics of
particle-size fractions in cultivated and forested soils of semiarid Spain. Soil Till. Res., 78: 83-90.

6.Carter, M.R. 2002. Soil quality for sustainable land management: organic matter and aggregation
interactions that maintain soil functions. Agron. J., 94: 38-47.

7.Chapman, H.D. 1965. Cation exchange capacity. In: Methods of Soil Analysis. Part 2. Black, C. A.
(Ed.). American Society of Agronomy, Madison, Wisconsin, USA, 8§90p.

8.Davidson, E.A., and Ackerman, I.L. 1993. Changes in soil carbon inventories following cultivation
of previously untilled soils. Biogeochemistry, 20: 161-193.

9.Doran, J.W., and Parkin, T.B. 1994. Defining and assessing soil quality. In: Doran, J.W., Coleman,
D.C., Bezdicek, D.F., and Stewart, B.A., (Eds) defining soil quality for a sustainable environment.
SSSA. Special Publication, no. 35, 250p.

10.Haynes, R.J. 1999. Size and activity of the soil microbial biomass under grass and arable
management. Biol. Fertil. Soils, 30: 210-216.

11.Hebert, K., Karam, A., and Parent, L.E. 1991. Mineralization of nitrogen and carbon in soils
amended with composted manure. Biol. Agric. Hort., 7: 336-361.

12.Islam, K.R., Kamaluddin, M., Bhuiyan, M.K., and Badruddin, A. 1999. Comparative performance
of exotic and indigenous forest species for tropical semi-evergreen degraded forest land
reforestation in Bangladesh. Land Degrad. Dev., 10: 241-249.

13.Islam, K.R., and Weil, R.R. 2000. Land use effects on Soil quality in a tropical fprest ecosystem of
Bangladesh. Agr. Ecosys. Envir., 79: 9-16.

14 Karlen, D.L., Mausbach, N.J., Doran, J.W., Cline, R.G., Harris, R.F., and Schuman, G.E. 1997.
Soil quality: a concept, definition, and framework for evalution. Soil Sci. Soc. Am. J., 61: 4-10.
15.Kavdir, Y., Ozcan, H., Ekinci, H., and Yigini, Y. 2004. The influence of clay content, organic
carbon and land use types on soil aggregate stability and tensile strength. Turk J. Agr., 28: 155-162.

16.Keenan, R.J., Hambleton, A., Robson, K., and Webb, M. 1998. Growth response of three rainforest
cabinet timber to fertilizer application in plantations in North Queensland. In: Schulte, A., and
Ruhiyat, D. (Eds.), Soils Trop. For. Ecosys. 320p.

17 Kiani, F., Jalalian, A., Pashaee, A., and Khademi, H. 2004. Effect of deforestation on selected soil
quality attributes in loess-derived landforms of Golestan province, northern Iran. Proc. 4th Intern.
Iran & Russia Conf. Pp: 546-550. (In Persian).

18.Khormali, F., Abtahi, A., Mahmoodi, S., and Stoops, G. 2003. Argillic horizon development in
calcareous soils of arid and semiarid regions of southern Iran. Catena, 53: 273-301.

19.Khormali, F., Abtahi, A., and Stoops, G. 2006. Micromorphology of calcitic features in highly
calcareous soils of Fars Province, Southern Iran. Geoderma, 132: 31-46.

20.Kiese, K., Papen, H., Zunbusch, E., and Butterbach-Bahl, L. 2002. Nitrification activity in tropical
rainforest soils of the coastal lowlands and Atherton Tablelands.Queensland, Australia. J. Plant
Nutr., 165: 682-685.

21.Lemenih, M., Karltun, E., and Olsson, M., 2005. Assessing soil chemical and physical property
responses to deforestation and subsequent cultivation in smallholders farming system in Ethiopia.
Agric. Ecosyst. Environ., 105: 373-386.

22.Mahmoodi, Sh., and Hakimian, M. 1999. Fundamentals of soil science, Tehran University, press,
701p. (In Persian).


www.sid.ir
www.sid.ir

23.Mausbach, M.J. 1996. Soil quality consideration in the conversion of CRP land to crop Production.
Presented at CRP-96 Conference: Preparing for future CRP land use in the central and southern
Great Plains, Amarillo, Texas.

24 Malekooti, M.J., and Homayi, M. 1994. Soil fertility in arid regions. Tarbiat Modarres University
press. 494p. (In Persian).

25.Nelson, R.E. 1982. Carbonate and gypsum. In: Methods of Soil Analysis. Part I1. Page, A. L. (Ed.).
American Society of Agronomy, Madison, Wisconsin, USA, 9: 539-579.

26.Natural Resources Conservation Service. 1996. Soil Quality Information Sheet. Indicators for Soil
Qualty Evaluation. USDA.

27 Natural Resources Conservation Service. 1998. Soil Quality Information Sheet. Soil Qualty
Indicators. USDA.

28.Natural Resources Conservation Service. 1999. Liming To Improve Soil Quality in Acid Soils.
Soil Quality-Agronomy Technical Note, No. 8. USDA.

29.Page, A.L. 1992. Methods of Soil Analysis. ASA and SSSA Publishers, Madison, WI., 321p.

30.Page, M.C., Sparks, D.L., Noll, M.R., and Hendricks, G.J. 1987. Kinetics and mechanisms of
potassium release from sandy Middle Atlantic Coastal Plain soils. Soil Sci. Soc. Am. J. 51: 1460-
1465.

31.Pathak, P., Sahrawat, K.L., Rego, T.J., and Wani, S.P. 2004. Measurable Biophysical Indicators for
Impact Assessment: Changes in Soil Quality. In: Shiferaw, B., Freeman, H.A., and Swinton, S.M.
(Eds.), Natural resource management in agriculture. Methods for assessing economic and
environmental impacts. [CRISAT, Patancheru, India.

32.Soil Survey Staff. 2006. Keys to Soil Taxonomy. USDA, NRCS. 341p.

33.Solomon, D., Fritzsche, F., Tekalign, M., Lemann, J., and Zech, W. 2002. Soil organic matter
composition in subhumid Ethiopian Highlands as Influenced by deforrestation and agricultural
management. Soil Sci. Soc. Am. J., 66: 68-82.

34.Shepherd, T.G., Saggar Newman, R.H., Ross, C.W., and Dando, J.L. 2001. Tillage induced
changes in soil structure and soil organic matter fractions. Aust. J. Soil Res., 39: 465-489.

35.Stoops, G. 2003. Guidelines for analysis and description of soil and regolith thin sections. SSSA.
Inc. Madison, Winsconsin. 184p.

36.Turco, R.F., Kennedy, A.C., and Jawson, M.D. 1994. Microbial indicators of soil quality, In:
Doran, J.W., Coleman, D.F., and Stewart, B.A. (eds), Defining Soil quality for a Sustainable
Environment, Soil Sci. Soc. Am. Special Publication, Madison, Wisconsin, USA, 35: 73-90.

37.Vagen, T.G., Andrianorofanomezana, M.A.A., and Andrianorofanomezana, S. 2006. Deforestation
and cultivation effects on characteristics of Oxisols in the highlands of Madagascar. Geoderma,
131: 190-200.

38.Wali, M.K., Evrendilek, F., West, T., Watts, S., Pant, D., Gibbs, H., and McClead, B. 1999.
Assessing terrestrial ecosystem sustainability usefulness of regional carbon and nitrogen models.
Natur. Resour., 35: 20-33.

39.Velayutham, M. 2000. Organic carbon stock in soil of India. Glob. Clim. Trop. Ecosys., 28: 71-95.


www.sid.ir
www.sid.ir

