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, 30 100 cm x
, , 30 a 100 cm x 100 cm 5cm
, PPC ( 7cmx
, 5 cm) , 2cm
, , (TOC)
' CaC0; [10]
' 16
Na , (17] [16]
, (32 mm x 24 mm)
Leica-DMRX
50 m, N34°08 24. 4" LEICAL Qwin
F10°1736.5', 665m, 5%, NB5, [18]
2005 4
3
2
3.1
, ,Ap-Apr
50 cm, 50 cm BC,
60 cm A B ( 1)
1
Table 1 Pedilogicd description of the cultivated il and atificid frut fores il a Baluyuan ste ,Shaanxi Province
ms QO TP ¥ pH Gan(gkg ™)
Hizon  Depth (cm) @lor and gructure (x10°89) Bukdensty Waer (kg (Qgkg') (oml
@on™®  ortet kg ) 2aD 0 <2Um
(% PUm 2um
Artificid fruit forets il prdfile
Ab 0 15 ,7.5YR7/ 4, 140.3 1.27 10.11 37.11 890 17.40 8.0 75 713 212
AB 15 45 J10YR7/3, 154.9 1.48 13.24 2373 7.42 1477 8.2 69 648 283
BC 45 60 7.5YR7/ 4, 118.4 1.36 11.56 6273 612 182 8.1 83 701 211
Cultivated il prcfile
Ap; 5 10 ,7.5YR7/ 3, 136.8 1.39 11.62 36.04 10.23 19.1 8.1 63 721 216

(0.5 1.0mm)
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Ms? GO, @ ¥ pH Gan(gkg Y
Horion  Depth (cm) Qlor and gructure (x10°89) Bukdndty Waer (gkg'y) (gkg') (om
200 20
g an? et kgl) <2um
(% DY m 2Um
Ap2 20 35 ,10YR7/5, 16. 87 1.47 14.97 30.52 8.72 18.7 8.1 54 672 274
BC 35 60 ,7.5YR7/ 4, 116.9 1.33 10.64 67.30 5.41 18.4 8.2 91 717 192
1) MS: Magnetic Susceptihility ;2) TOC: Totd Organic Carlon;3) CEC: Cation Exchange Cepacity
3.2 (D=14.5ym, 1 5) ,
( 2) :
, , (R=1.96) ,
, , (R=2.03), (D=10.1ym, 6 7)
2 b
Table 2 Micronorphologicd features of the cultivated il and artificid fruit forest il a Baluyuan ste, Shaand Povince
Cl/ Fisym c/f
Horizon Thin section c/f -related Hementary fabric and woid Pedofegtures
location digribution
Artificid fruit forets il profile
Ap 5 10cm(1) 0.20 ,R=224D=31L77, 3%
K=2.09, 27.33%
10 15cm(1) 0.20 , ,R=2.69, 2% 3%
D=19.50,K=1.71, 24.7%
AB 20 25 om(1) 0.19 ,R=304,D=12.05, 7%
K=1.87, 22.16 %, ,
% 0 on(d) 0.22 , ,R=2.07, 9%
D=10.12,K=1.63, 20.44%
0 BHan(d) 0.23 ,R=199,D=87,K= 7% ,
1.80, 22.78 %
40 45 am(1) 0.23 , ,R=2.09, 5%
D=9.07,K=1.80, 19.44 %
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C/ Fiym clf
Horizon Thin section c/f-raed Hementary fabric and woid Peddfectures
locetion di gtribution

BC 5% 60 cm(D) 0.25 ,R=1.99,D=10.33, (<2%

K=1.80, 20.018 % ,
Cultivated il prdfile

Apy 5 10 cm(1) 0.20 , ,R=16D= 2% ,

12.05,K=1.76, 27.711%
10 15cm(2) 0.19 , R= (2%)

2.17,D=10.36,K=1.55, 3L.47%

Ap, 20 5am(d) 0.17 , )
s 14.89%,R=2.24 D = (10%)

5.03,K=1.82
2 0 on(2) 0.18 , ,R=1.88, (89%) ,
D=11.50,K=1.95, 16. 78 %
D Ban(d) 0.21 , R = (5%) ,
1.98,D=11.45,K=171, 18.82 %
BC 40 45 cm(1) 0.24 ,R=1.84,D=10.44, (<3%)
K=1.71, 19.32%
5% 60 cm(1) 0.24 ,R=2.04,D=9.87,K=1.71, (<2%)
19.47 %
1) R: Sroothnessof porewdl ;D : Diameter of acircle the same in area as the pore; K: /
Ratio of length/ width of a pore;C/ Fispm: 154 m / 154 m Ratio of particle > 15 nmv particles< 154 m in content
3.3 15 cm , 30 45cm
( 1 1 1l3! ( 3! 1
) 3), 45 60 cm
, , , ( 5
, , ,0 20 cm
, ) ( 6 7) 20 35cm
- (8% 10%) , 13,
, , ( 8 9 25cm
, 45 cm
0 15cm (1, 35cm , (

, 10)
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E1 A LA SRR ,.T\(’ ~10cm), 1E3 0
G(10%5)
Fig. 1 Micromorphology of anthropogenic woodland
soil at 5~10 em, crossed polarised light (10%5)

I3 AT Akt SRR AN30~35 em), IF A2 fhi
YE(10x10)

Fig. 3 Micromorphology of anthropogenic woodland
soil at 1()*'* 35 cm, u‘(!ssbd poldrlstd llght (10x l())

FEA(55~60 cm), 1F A2 W
3% (10x10)
Fig. 5 Micromorphology of anthropogenic woodland soil
at >D~(x() cm, crossed pnlansud light (10<10)

R )‘t;;u.(l(’~2“cm)
ﬂu})’(,(l()* 10)
Fig. 7 Micromorphology of cultivated soil at 10~20 cm,
crossed polarised light (10x10)

&»IWH’I l &ﬁi‘l}h@(uw" cm), 15%°d

%19
i G (10>20)

Fig. 9 Mu.mnmmhnlol_) of cultivated soil at 30 ~35 cm,

crossed polarised light (10x20)
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Fig. 2 Micromorphology of anthropogenic woodland
soil at25~30 cm, n.rmsc,d poldrl\t.d llg.hl ¢ 11) 11))

TSR ’ﬁ‘i)b/w(4()~45 cm), (E22
Tk )'(_(10 10)
Fig. 4 Micromorphology of anthropogenic woodland
sml at 40—45 cm, crossed p(‘:]d]'hkd light ( 1()x 10)

( l() x l())
Mlumnmq)hulug_\ of cultivated soil at 5~ 10 cm,
crossed polarised light (10x10)

Fig. 6

B8 Ol B 1E EAUE 25 30 om), [F 06
jﬁ(lu 20)

Fig. 8 Micromorphology of cultivated soil at 25~30 em,
crossed polarised light (10x20)

K10 el #F4E 1 )f/‘h‘(4()~4“ cm), k42
),.,;‘ ~(10<10)

Fig. 10 Micromorphology of cultivated soil at 40~45
cm, crossed crossed polarised light (10x10)
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3.4 2.048 2.264) , 20 35cm
: (>15um) (47.32 57.72) , 25 30cm
’ ’ (42.08) BC ,
: €3 ( Bum  épm) 2.411
Ap Ap :
( 21 25um 27 20um) 2.967 2.488) ( 33.32 34.56
( 2011 2.919 1.836 32.70 ( 1.886 1.960 1.833
1.906) , ( 1.901 2.389 1. 906) ,
3
Table 3 Features of coarse patidesin the cutivated il and artificd fruit fores il a Bailuyuan ste, Shaanxi Province
1) 2) 3) 4 5)
Depth(cm)  Number Minera assemblage Mean sze Agect ratio Orientation Roundness
Q+Fs Mus Bp Hb Cc Bi Op vm (%)
Mean Maximum Mean Range
Artificid fruit foreds il prdfile
5 10 4180 0 + + - - - + 27 2.114 7.997 31.22 1. 906 1.136 4.933
10 15 3212 0 + o+ + - - - + 29 2.048 12.08 33.63 1.891 1.159 15.14
20 25 5364 92 + o+ + - - -+ + 28 2.264 7.341 36.72 1. 836 1.134 10.62
25 30 4 617 92 + o+ + - - -+ 4+ 27 2.122 6.232 42.08 1.799 1.125 9.469
30 35 2523 0 + o+ + - - -+ 4+ 28 2.205 6. 006 39.41 1.870 1.269 17.17
40 45 2948 88 + o+ + - - -+ 4+ 29 2.109 8.809 29.32 1. 960 1.134 14.17
55 60 1873 86 +4+ +4+ £ £ = o+ 33 2.488 7.678 32.70 1. 886 1.169 15.78
Cultivated il prdfile
5 10 3306 92 + + - - - + 25 2.060 7.083 30. 22 2.919 1.137 10.55
10 15 6 834 91 + o+ + - - - + 23 1.901 9.922 28.77 2.134 1.156 10.02
20 25 3081 93 + o+ + - - -+ 4+ 22 2.389 7.000 49. 62 2.011 1.200 9.139
25 30 4 650 93 + + - - -+ 4+ 21 2.204 6. 060 57.72 1.908 1.200 7.887
30 3b 5830 92 + o+ + - - -+ + 23 2.184 12.00 47.32 1. 966 1.181 10.03
40 45 6 654 87 ++ ++ £ £ £ 0+ 33 2.411 9.980 34.56 1.833 1.169 14.17
55 60 239 85 ++ ++ + = + + 34 2.967 8.539 33.32 1. 906 1.109 10.11
1) Tota number of coarse grains;2) Q: Quartz; Fs: Feldgar ; Bi : Biotite; Hb:
Hornblende; Bp: Bpidote; Cc: Cdcite; Mus: Musoovite; Op: Opacite.® + +7 = 2% 4%;" +"=1% 2%;
C T =<1%: -7 = Absence; 3) Ratio of length/ width of a coarse grain; 4) (04
Percentage of grainswith the ange between the longest axis and the horizon being 0° ; 5) (( x )/ (4%

T X x1.064)) Shoothnessof the brim of a coarse grain ( (perimeter x perimeter) / (4 XTT x area x 1. 064) )

4 [29] ,
0 20 cm(Apy) (22.71% 31.47 %)
(R=1.6 2.17),

) 1 3



798

(Ap2)

10 %)

Ap 1

20cm ,

CaC0;

(pH Eh fo,

Ap1

,20 35cm

(D=5.03 11.5),
(R=1.88 2.24),

, 25¢cm
Ap:1 ,
Apz,
Ap:1 Apz
Ap2 ,
Ap2 ,
35cm ,
B t
0 15cm
15 cm ,

(15 45cm)

45 cm ,
)
(
pH )
cm ,
5
1)
2 ,20 cm
,35 cm
45 cm
45 60cm
3) 20 35cm
25 45 cm
15 45cm
4)
Apz ,

35 cm

35

,20 35

60 cm



5 799
, , ,2005,42(2):1 7. PangJL
Huang C C, Jia Y F. Hydrologca events recorded in the Holocene
il in Quanzhong area, China (In Chinese) . Acta Pedblogica 9ni-
ca,2005,42(2) :1 7
[11] X -

[1] Khormali F, Abtahi A, Soops G. Micronorphology of cdcitic fear 2005, 42(2) - 328
turesin highly dcareous ilsdf Fars Povince, Suthern Iran. Geo- 330. He X B, Feng H, Feng ZD. 3D Imeging o il microgructure
dema,, 2006, 132: 31 46 using synchrotron X-ray corputed microtomography (In Chinese) .

[2] Blazgenki GA, S0tMH, @IdAJ, & a. Macro- and micronor- Acta Pecblogica Sirica, 2005, 42(2) : 328 330
phology of s..lbwrfaoecarbonlnnpanan 2ne ils. il Sience Dai- [12] LimaHV, SivaA P, SrosM C,e al. Micomomhology and in
ayq Amenca.]ogrnd ' 2005 69 (4):1 :_"20 ! 32_9 ) ) age andyss o a hardstting Ultisol (Argsolo) in the gate of Ceara

[ 3] Davidon A D. Bioturbaioninold arable ils: Quarntitative evidence (Brazil) . Geoderma, 2006, 132(3/4) : 416 426
from il micronorphology. Journd of Archasologicd Science, 2002, )

[13] ) ) : ,1981. Nie S
29: 1247 1253 ) . . ) .
] ] ) R. Shaanxi Physca Geogragphy (In Chinese) . Xi’ an: Shaaxi People

[4] RicksD P, Ranom M D, Kuitenberg GJ, et a. Hfectsd thirty B 1981

€ss,
sof irigetion on the is and morphology of two semiarid ils
@ o o genes_ P _Ogy [14] ) ) : ,1992. 68 110. Qo Z
in Kansas. il Sience Sciety of America Journd , 2004, 68:
Y. Sl in Sheanxi (In Chinee) . Bedjing: Stience Press, 1992.
1916 1926
68 110

[5] : s _

, 2003, 18: 193 197. Zheng Y, Zhang F S. ' ' ' ' '

1999. 132 146. ZT,ChenZC. Chi il T |

Hfects of il structure and tillage on the rhizhogpheric micro-ecosys g?g 3 46 G)r.lg ' C. Chine il Taorony (In
tem (In Chines) . Journd of Yunnan Agriculturd Universty , 2003, Crinese) . Beijing: Srience Press, 1999. 132 146

18: 193 197 [16]

[6] ,1996. 25 27. Liu GS, Jiang N H, Zhang L

2003, 40(1) :22 28. PangJ D. Sl Phydcd and Chemica Andyss and Decription of Sil Pro-

L, Huang C C, Zhang Z P. Micomomplologica sudies of the files (In Chiness) . Beijing: Chinese Sandard Press, 1996. 25 27

Holoence il corrplex and pedogenicd environment on the Zhouyuan [17] '

loess tableland (In Chinee). Ada Pedblogca Srica, 2003 1989, 43: 42 45. Ceo S G. Thin section preparation of il and

20(1) 122 28 ron-clotted meteria (In Chinese) . Morogrgph Pecblogica Snica,

[7] Edbadd A C, Godartini , Pelegin S, e a. Micronomhologcd 1989, 43: 42 45
characterization and roritoring of internd drainage in ils o vine- [18] Soops G. Quiddines for Andyss and Description of il and Re-
yards and olive groves in certrdl Italy. Gaoderma, 2006 , 131(3/4) golith Thin Sections. Madin, Hardound: il Sience Sciety of
388 403 Anmgrica, 2003

[8] Mooney SJ. Usng micronorphology to undersand the rewetting [19] , . . : , 1987. Xiong
mechanigms in milled pest. Catena, 2003, 54: 665 678 Y,Li Q K. Chinee il (In Chire). Bdijing: Science Press,

[9] SarcdiaF, Terribile F, Glombo C. Micronorphologica evidence 1987
o paeoenvironmental changesin Northern Glento (South Itay) dur- [20] , , . . :
ing the Late Quaternary. Catena, 2003, 54: 515 536 ,2004. Zheo SE, BianQJ,Ling QL. Oyddlography and

[10] Minerdogy (In Chinese) . Beijing: Higher Education Press, 2004

MICROMORPHOLOGICAL FEATURES OF THE CWL TIVATED SOIL AND
ANTHROPO GENIC FOREST SOIL AT BAIL UY UAN SITE, SHAANXI PROVINCE

Pang Jiangi 2

Huang Chunchang®  Zhang Xu'  Zhou Zixiang®  Zha Xiaochun'

( Cdlege d Tourism and Ervironmental Sdences, Northwest Research Center for Historical Environment and
Socio-economic Dedopment, Shaanxi Normal University Xi'an 710062, China)
(State Key Laboratory o Loess and Quaternary Gedogy, Irstitute o Earth Ervironment, CAS, Xi'an 710075, China)

Abgract  Sanples were oollected from anthropogenic fores il and cultivated soil at Bail uyuan ste to observe and quanti-
tatively anayze their micromorphological featureswith the aid of a polarizing microsoope and the Qain Sftware. Results show thet
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the two ils are quite Smilar in mnerd compostion. Their coarse granules are mainly formed of quartz and feldspar , but ome-
what different in sze and shgpe of particles. The anthropogenic fores il is characterized by svooth pores, packed woids and
oontinuity in successon of micronorphology , whereas the cuitivated il by intricate rough pores and obvious changes in succes
son of mcronorphology with depth of the prdfile, particularly a 20 cmand 35 cmin depth. The exigence of a large anount of
cryptocryda cacite suggedsthat the il environment has been subjected to frequent changes, of acicular calcite in the mid and
lower part of the plow pan that the il environment has undergone a short gable period , and of microlitic cacite that the il en-
vironment has been maintained galle for quite a long period.
Key words Micromorphology ; Cultivated il ; Anthropogenic foregt il ; Bailuyuan



