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Influence of elevation factor on soil profile texture configuration. a case study of
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Abstract; Profile texture configuration of the soil in alluvial plains is a crucial factor determining soil water and nutrient
conserving and supplying capacity and water and salt movement in the soil. Among the six major soil-forming factors in this
regional soil, topography stands out to be the most prominent one. Analysis of the influence of topography on soil profile
texture configuration is of important theoretical and practical significance to guiding agricultural production. Using the fuzzy
c-means algorithm model nine soil profiles different in texture configuration was defined. Based on the data of thicknesses of
the characteristic texture layers of nine soil profiles including sandy, loamy and clayey, surface layers, (0 —(30£10)cm) ,
sandy, loamy and clayey center layers( (30+10)cm —(60+10)cm)and sandy, loamy and clayey bottom layers( (60+10)
cm —(90+10) em) , nine types of soil profile texture configuration were identified, i. e. loam-clay-loam, loam-loam-clay,
loam-clay-clay, clay-clay-clay, sand-sand-clay, sand-sand-sand, sand-loam-loam, loam-loam-sand and loam-loam-loam,
among which loam-loam-loam and sand-sand-sand were the dominant types. As a result of frequent flooding by the Yellow
River in history, complex process of sediment deposition, and in addition farming practices and soil amelioration measures,
like irrigation, deep plowing and field leveling, soil profile texture configuration varied sharply in distribution at a small

spatial scale.
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Comparison analysis of the influence of landform on soil texture profile configuration in the whole study area and the
typical area relatively concentrated with various types of soil profile texture configuration, shows that a positive correlation
always exists between membership value of the soil profile texture configuration of the sand-sand-sand type and elevation,
suggesting that the law prevails that soils in lands relatively high in elevation tend to be sandy, while the influence of
landform on soil profile texture configuration of other types, and soil texture of the 0 —60cm soil layer, surface soil layer,
subsoil layer and bottom soil layer, does not follow any specific law. The reason is probably that as the influence factor of
soil profile texture configuration is relatively simple in the typical area than in the whole study area; elevation can be viewed
as the main factor controlling spatial distribution of various types of soil profile texture configuration. Based on the definition
of 0 —60cm texture control layer, soil profile texture configurations with the same texture function layer or texture control
layer were collated. It was found that the soils with a texture control layer of the sand-sand-loam type were generally
distributed in areas on average over 70m in elevation, while the soils with a texture control layer of the loam type or the
loam-clay type were in areas that did not vary much in average elevation, i. e. below 70 m. The two were often overlapped
in distribution at a micro-region scope.

At the study area scope, the spatial and temporal heterogeneity of the sedimentary environment, the wind transporting
process and the soil farming and amelioration practices, such as local irrigation sedimentation, deep tillage, was great,
which to a large extent reduced and masked the influence of elevation on spatial distribution of soil profile texture
configuration. The higher the elevation of the parts of landform, the fewer the type of soil profile texture configuration
developed; and the lower the elevation, the more the type developed. Moreover, the parts lower in elevation are often
complex in soil profile texture configuration, and higher in elevation, simple in soil profile texture configuration. Areas
complex in soil profile texture configurations may have been subjected to exposure of human interference, and as a result

that the influence of landform on soil profile texture configuration does not have any specific law to follow.

Key Words: Fengqiu County; fuzzy c-means algorithm model ; soil profile texture configuration; elevation
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Table 1 Soil profile texture configurations at the soil sampling sites and central values of thickness of their corresponding characteristic

texture layers
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Fig. 3 The spatial prediction map of soil profile texture
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Fig. 2 The distribution of soli sampling points in the study area
configuration in the study area
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Table 2 Statistics of elevations corresponding to different types of soil profile texture configuration in the typical area
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Table 3 Statistics of elevations corresponding to the surface layers, center layers and bottom layers different in texture type in the typical area
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Layer of different texture properties Area/% Min Max Mean Std. D C.V./%
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Fig. 5 The curve of elevation value of soil profile texture configurat ion
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Table 4 Correlation analysis between the fuzzy membership of soil profile texture configuration and elevation in the typical area and study area
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* % R P<0.01 K LAHR, * FRIR P<0.05 /KF LA

2.4 AN R A ORI M T O b A 7R

L 2. 5m [ BRI IX i R R A0 5 NG, T LR TR . s B v 1 Ml R 3L, 3 A 1 ) T 5 vy 284
FALERD | T ) TR 2 ST R 2 R X TR v R AR ) b T A7, A1 ) K T T b ) 7R IS AR R
% KRB MR )2 B A S X R 2, DFFEIX 65—T0m SRR BN 9 il 38 i B A B A R
MAE 70—72.5m 72. 5—75m F 75m LA b @ B2 d0 AL, 405 HA 7 A 4 Bk 2 Fp LIS m B i R A F . X 3R
B, A A1, 498500 v o b ) 78 A 7K P-4 T L ) 3 A 235 R P X 52 2% 5 BT 30 6 s, = 498 35) 1 Joi e ey 7Y
TEAKF- 22 18] 1 18 43 A A B, L RUERTA] B2 2 B b 2 BT K Vb iz ol KT B2 78 F s 2 A8 1k DA K
DUREREE NI R0 55 1R F | ol R S B 5 PR 35 14 e i) 76 b T AR P 3500 5 b 12 P 5

http ; //www. ecologica. cn



8 1] REASE A5 ¢ BT Dt DX g e DAL X 8 ) i o M Ay 2R A i —— L e B 41 2067
3 g :
(1) S FHIREE MG LS HZREM IR, Sop
REFIBEH eSS BE S DRI R 2 AL 68 B 5 s |
T R 55 O B BUHER O R RS o)
SRR DR B b Me B2 |
SRR, 2 B R, LA B |
YE -0 0T AR B ) AR I A A HE LA e
%ko Hﬂ?}ﬁiiiﬁf{ﬁ{i{ﬂﬁ/ﬁ%J}E‘(’)‘/Tﬁﬂﬁﬁﬁ%, § 65.0—67.5 67,5—7%()*‘;%8;17;(5)]1/7;5—75,0 >75.0

LM VR V8% R P 5 0 R 3, el T
BRI 50 LR A B A, O TPRERARERNLRRAmmLhRLnAR

(2) 4 Fi 0 R 50 43 A R S5 8 Fig. 6 The number of soil profile texture configuration was
-~ -~ VRS- HE S 3 - S T A
SO 5 e 5 MO O P2 R . e, 2 OB B 1, R, 22 TR
FE L 0—G0cm TR 2 B SR L AT A 40 0 51 2 sl T 2 B 0 3 R L 45
SR -0 MR 2 B M4 5 TR 70m DA LML, T S 2 B B
LA ST BRI ZE R A HITE TOm IR , A TERUR IR 1R B B A

(3) FERFFEIX I L 00 A R ORI FE 5 H0f .2 W AP A 2, SRR T B
F 10X S R R 6 XS M, o 4 A 0 M 5 10425 53161
PRI T o TAERTSE B R L, SUBLPRBE JAT) 42 ) J S | B 000 B IS 2
SR AR CTREE 1< 9055 A3 1P RS - B T A 2 T3 A6 e O

(4) TR I, BRIV WO, 52 77 - 630 T T T 5 5 ARG 4
A, A PR T T R 20T MR, R T A B K25 43 4525
FPHIXT A2 7 T 0305, - M R0 -2 ) B 5 L 8

References :

developed on different levels elevation value

[ 1] Hengl T, Toomanian N, Reuter H I, Malakouti M. Methods to interpolate soil categorical variables fromprofile observations; lessons from Iran.
Geoderma, 2007, 140(4) : 417-427.

[2] LiWD, L BG, Shi Y C. Markov-chain simulation of soil textural profiles. Geoderma, 1999, 92(1/2) 37-53.
He Y, Hu K L, Chen D L, Suter HC, Li Y, Li B G, Yuan X Y, Huang Y F. Three dimensional spatial distributions modeling of soil texture
under agricultural systems using a sequence indicator simulation algorithm. Computers and Electronics in Agriculture, 2010, 71 ( Supplement 1) :
S24-S31.

[ 4] Hartemink A E, McBratney A. A soil science renaissance. Geoderma, 2008, 148(2) ; 123-129.

[ 5] Lagacherie P. Digital soil mapping: a state of the art// Hartemink A E, McBratney A, de Lourdes Mendonca-Santos M. Digital Soil Mapping with
Limited Data. Switzerland ; Springer Science + Business Media B V, 2008 ; 3-14.

[ 6] Thompson J A, Pena-Yewtukhiw E M, Grove J H. Soil-landscape modeling across a physiographic region; topographic patterns and model
transportability. Geoderma, 2006, 133(1/2) : 57-70.

[ 7] Soil Survey Office of Fengqiu County. Fengqiu Soil. 1984 61-76.
Liu G S. Soil Physical and Chemical Analysis & Description of Soil Profiles. Beijing: Standards Press of China, 1996 141-149.
Burrough P A, van Gaans P F M, Hootsmans R. Continuous classification in soil survey: spatial correlation, confusion and boundaries. Geoderma,
1997, 77(2/4) . 115-135.

[10] McBratney A B, Odeh I O A. Application of fuzzy sets in soil science: fuzzy logic, fuzzy measurement and fuzzy decisions. Geoderma, 1997, 77
(2/4); 85-113.

[11] De Gruijter J J, Walvoort D J J, van Gams P F M. Continuous soil maps — a fuzzy set approach to bridge the gap between aggregation levels of
process and distribution models. Geoderma, 1997, 77(2/4) : 169-195.

[12] Bragato G. Fuzzy continuous classification and spatial interpolation in conventional soil survey for soil mapping of the lower Piave plain. Geoderma,
2004, 118(1/2): 1-16.

BE LK.

[7] HEELHEAERAE. HE+HE 1984 61-76.

[8] XDkt EEMHrSmimd. Jbat. b ESREL L, 1996 141-149.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.8 April,2011( Semimonthly)
CONTENTS

The relationship between Populus euphratica’s radial increment and groundwater level at the lower reach of Tarim River —«:+eeeeeeeeeee
............................................................................................. AN Hongyan, XU Hailiang, YE Mao, et al (2053)
Influence of elevation factor on soil profile texture configuration; a case study of the alluvial plain of Fengqiu County —«-+-e-eceereeeeees
............................................................................................. TAN Manzhi’ MI Shuxiao’ LI Ka]h, et al (2060)
Effects of ozone on AsA-GSH cycle in soybean leaves «+roeeeeeerereceeeeees WANG Junli, WANG Yan, ZHAO Tianhong, et al (2068)
The effects of physical and chemical factors on the growth and lipid production of Chlorella «=«+-+=x==+correrererrrrerereacanrciiiirannees
................................................................................. ZHANG Guiyan, WEN Xiaobin, LIANG Fang, et al (2076)
Response of net productivity of masson pine plantation to climate change in North Subtropical Region «+«+creeeererereeeeeerereneieniieienee.
................................................................................. CHENG Ruimei, FENG Xiaohui, XIAO Wenfa, et al (2086)
Soil respiration of Zoysia mairella turfgrass in subtropics «+-c=rrerrerrrrereeeeeeees LI Xibo,YANG Yusheng,ZENG Hongda,et al (2096 )
Effect of UV-B radiation on the leaf litter decomposition and nutrient release of Pinus massoniana «=«==+=x=wreeorreraraesreaeenecaeeeeene.
.............................................................................. SONG Xinzhang, ZHANG Huiling, JIANG Hong, et al (2106)
Physiological ecological effect of endophyte infection on Achnatherum sibiricum under drought stress — secocerreeeereesrseseneiiieiee,
................................................................................................ HAN Rong, LI Xia, REN Anzhi, et al (2115)
Zinc Tolerance and Accumulation Characteristics of Armillara mellea ++++++++++++ ZHU Lin,CHENG Xianhao, LI Weihuan,et al (2124)
Expansion strategies of Caragana stenophylla in the arid desert Tegion «+««+++++s++sssssssssrstemmmuittiiiit e
.............................................................................. ZHANG Jianhua, MA Chengcang, LIU Zhihong, et al (2132)
Effects of mixed plant residues from the Loess Plateau on microbial biomass carbon and nitrogen in soil «covrecerrerererereaeeeieneieeene.
................................................................................. WANG Chunyang, ZHOU Jianbin, XIA Zhimin,et al (2139)
Survival strategy of Stipa krylovii and Agropyron cristatum in typical steppe of Inner Mongolia ««=execorerrererrremerereernenereieeneenene.
............................................................................................. SUN Jian, LIU Miao, LI Shenggong, et al (2148)
Spatial distribution of arbuscular mycorrhizal fungi in Salix psammophila root-zone soil in Inner Mongolia desert — =+overeeeerreeeereeeeees
...................................................................................................... HE Xueli, YANG Jing, ZHAO Lili (2159)
An experimental study on the the effects of different diurnal warming regimes on single cropping rice with Free Air Temperature
Increased (FATI) facility =~ coeeeeeeeerrereermnereeni, DONG Wenjun, DENG Aixing, ZHANG Bin, et al (2169)
Endophytic bacterial diversity in Achnatherum inebrians by culture-independent approach ««+etoreerererereeeemreneiiieiieiiiieiee...
.................................................................................... ZHANG Xuebing, SHI Yingwu,ZENG Jun, et al (2178)
Hierarchical Partial Least Squares ( Hi_PLS) model analysis of the driving factors of Henan's Ecological Footprint (EF) and its
development SLralegy — +++«++++s s ssessessssses ettt JIA Junsong (2188)
Evaluation on spatial distribution of soil salinity and soil organic matter by indicator Kriging in Yucheng City «=«+eeeeevereeeereeeereceene.
............................................................................................. YANG Qiyong, YANG Jinsong, YU Shipeng (2196)
The toxicity of lupeol of Inula britanica on Tetranychus cinnabarinus and its effects on mite enzyme activity —=xwrorserererrerarsesreees
.................................................................................... DUAN Dandan, WANG Younian, CHENG Jun, et al (2203)
Abundance and biodiversity of ammonia-oxidizing archaea and bacteria in littoral wetland of Baiyangdian Lake, North China  «+-+----
............................................................................................. YE Lei, ZHU Guibing, WANG Yu, et al (2209)
Changes of leaf water potential and water absorption potential capacities of six kinds of seedlings in Karst mount area under
different drought stress intensities; Taking six forestation seedlings in karst Mountainous region for example =~ «-cocorererereceeceeees
............................................................................................. WANG Ding, YAO Jian, YANG Xue, et al (2216)
Comparison of structure and species diversity of Eucalyptus community =~ =+x-v+e-+ LIU Ping, QIN Jing, LIU Jianchang, et al (2227)
Ecosystem services valuation of the Haihe River basin wetlands ~-+---v+veee-e-- JIANG Bo,OUYANG Zhiyun,MIAO Hong,et al (2236)
Effects of Phragmites australis on methane emission from a brackish estuarine wetland -«+-+e-eeeeeeeeee MA Anna, LU Jianjian (2245)
Genetic differentiation and the characteristics of uptake and accumulation of lead among Camellia sinensis populations under
different background lead concentrations of soils in Yunnan,China — +r++sssssssseessmesammttinitiiiiiiiit
.............................................................................. LIU Shengchuan, DUAN Changqun, LI Zhenhua, et al (2253)
Comparison of zooplankton lists between Coilia mystus food contents and collections from the Yangtze River Estuary & Hangzhou
Bay  +eereeeee e LIU Shouhai, XU Zhaoli (2263)
Reconstruction and analysis of July-September precipitation in Mt. Dagangshan, China «=«sxsocerreeerrrrrarerenieieiieniiiiiieeee..
............................................................................................. QIAO Lei, WANG Bing, GUO Hao, et al (2272)
Analysis on economic and ecological benefits of no-tillage management of Carya cathayensis — =v=excorserererrremerermeaeeeeneaeicneeenene.
........................................................................ WANG Zhengjia, HUANG Xingzhao, TANG Xiaohua, et al (2281)
GIS-based analysis of the accessibility of urban forests in the central city of Guangzhou, China «orrererererereerresereniiniiieaeee.
....................................................................................... ZHU Yaojun, WANG Cheng, JIA Baoquan,et al (2290)
Review and Monograph
Impact factors and uncertainties of the temperature sensitivity of soil respiration —srocsreesrerersrerarararaririiirieieititieititiettieeee.
.................................................................................... YANG Qingpeng, XU Ming, LIU Hongsheng, et al (2301)
The advance of allometric studies on plant metabolic rates and biomass «+++++++++sssserersmttmmmttinit i
.............................................................................. CHENG Dongliang,ZHONG Quanlin, LIN Maozi, et al (2312)
Practice and the research progress on eco-compensation for cultivated land =~ «=«+-+-c---- MA Aihui,CAI Yinying,ZHANG Anlu (2321)
Discussion
Soil water holding capacities and infiltration characteristics of three vegetation restoration models in dry-hot valley of Yuanmou --------
................................................................................................ LIU Jie, LI Xianwei, JI Zhonghua, et al (2331)
Scientific Note
Effects of secondary, micro- and beneficial elements on rice growth and cadmium uptake — +coreererereresesreniiiiiiiiee
............................................................................................. HU Kun, YU Hua, FENG Wengiang, et al (2341)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

ey T o o o | e 1Pl gt fr
1 EREFR 11764 1 BT 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N AR A2 1.733
4 (iRl Y=2gih 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
; JOURNAL OF INTEGRATIVE w2 T e 0,594
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 GEL /L0 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 1 ~ 9 JHiELE 9 AR E A A AT rb BEDRG SRS

GIBEDEME: fLUty HATHREE: XIKE B ¥

4 & % Wk ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

H31E ESH (201144 H) Vol.31 No.8 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
I EAEAREEE S Supervised by China Association for Science and Technology
7O

cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China

Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS

M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China VA, W

Hitik . AR FEIAR AL 16 5 Distributed by Science Press R (=)

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o =

EEJ% 1( QIO ) 6;"334563 Street, Beijing 100717 , China é —

-mail ; journal @ cspg. net Tel: (01064034563 o —

iT W 4 Hi ) E'f "(‘1 . ) @ cs . o =g
EsEIT HEERRE RS A WA JOUTETE ese. e T =0

HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 ——

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =§
IT&2E o o Corporation N — N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	08fm+ml-zw.pdf
	stxb201003260481.pdf
	08ml-yw+fd.pdf



