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Table 1 Physiochemical properties of the soils in the shrub patch and grass patch

- ‘ N H WL - UL AR
= ! 25
LRRIE it B Total Organic Soil mechanical composition (mm,% )
Soil depth Sample  Total nitrogen
; . phosphorus matter
(mm) sites (g ke (g kg™ " (g kg " =2.00 0.25~2.00 0.05~0.25 0.02 ~0.05 0.002 ~0.02 <0.002
0~50 i D 2.19 0.24 29.1 21.25 30. 87 24.00 0 7.88
WD 2.23 0.34 32.3 22.49 39.63 18. 00 12. 00 7.88
50 ~ 100 i 4y © 2.43 0.28 34.3 24.11 34.01 20. 00 12. 00 9.88
NP 2.06 0.38 30.4 23.59 36.53 18. 00 12.00 9.88
100 ~200 i 1.95 0.30 26.8 20. 50 35.62 20. 00 10. 00 13. 88
NP 2.00 0.35 16.9 23.31 38.81 14. 00 10. 00 13.88
200 ~ 300 i,V 1.35 0.28 17.2 19.15 28.97 22.00 14. 00 15. 88
W@ 1.28 0.24 15.4 20. 10 36. 02 18.00 10. 00 15. 88
300 ~400 2 gy © 1.26 0.25 16.3 18.85 33.27 20. 00 10. 00 17. 88
NP 1.15 0.30 15.3 17. 44 36. 68 18. 00 10. 00 17. 88

(@D Grass patch; @ Shrub patch
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FHHHTBEE — D BE N T LR/, BRI E A

22 E AT 1% 15 5 BUER o> B B
PP jpg 48 X EMR T A Fiji 844, HIRE T
LR EUER O X 3, b U A A B, P Bk ik
TH B R R 2, I AR 48 i 45 30 14 43 31 13 1 1) 42 )
{3k A R PSR, A9 8 —(E BIMR . AL Fiji 5144 X
TAA G 43 B A5 2 AL B AR R DL KL B R
H Fiji 40 5 A FR 5, 6 B AT AR kA7 4 & Ak
L, XGBB8 id 3D viewer £ F 4 il
b AR G A5 B — 2 AL BRI, AT B G O AL
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Fig. 1 ~Three-dimensional visualization of soil pore networks in the soil cores from shrub and grass patches
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e K AL B o 5 B AL BR Y 60.87% | 50. 00% |
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Table 2 Number and equivalent diameter of soil pores in shrub and grass patches

AL B %

Number of total pores

RALBREL
TRRE

Number of macropores

AL B %

Number of mesopores

SRHR

Equivalent diameter ( mm)

Soil depth(mm)

O HEL® i HEAL® L HEAL® L HEAL®
0 ~100 23(7.07)a 36(3.18)b 14(3.00)a 24(1.86)b 9(2.50)a 12(0.67)b  1.48(0.07)a 2.05(0.03)b
100 ~200 10(6.00)a 22(5.46) a 5(3.00)a 13(3.00)a 5(3.00)a 10(2.60)a  1.38(0.10)a 1.96(0.20)a
200 ~ 300 5(1.86)a 9(2.52)a 2(0.88)a 5(1.52)a 3(1.00)a 4(1.00)a  1.70(0.36)a 2.00(0.41)a
300 ~400 3(1.53)a 8(4.04)a 2(0.58)a 5(1.53)a 1(0.33)a 3(0.88)a 0(0)a 1.94(0.42)a

1 2 R — 47 H /NG AR 3 AN E A BE B 2 (8] Y S M 25 5+ ,p <0.05, Note: Lowercase letters represent significant difference at p < 0. 05

between grass and shrub patch. (D Grass patch; @) Shrub patch.
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Pl 2 P DRIt B e - 8 %) DR AL B R AL
Bl B L SRR AR AR AR AR . AN R DU Y A B B
b S A DR AL B A A L I B R R T R M B e - g
PABEBR - S 1 1 2 R AL B JEE R R M B 1 0 3 4
L 4 X e 0 A R B O S B ) A A
FA — B AR PR i A

XF T E A BE B, A R A R LB R B R, A
75 16 mm L, IR R ALBRE Ty 8. 14% , 3% 5 3%
JZ M B AN AT OG5 Bl b M TR A S (0 ~
50 mm) , e R AL EE B2 BT R 8, et £
JZHENBE R 2 LB (5. 91% ) KT #
o B e A HE 59 oF B O fL B (4.27% ) 5 100 ~

200 mm+ 2 K AL BB 5 2 R TR S B W R R
e 2 E N BE B £ B OF B R AL B E
(6.37% ) 7R K F 5 o B B i) + 3 (3.96% ) , HAE
135 mm B, e K FLBR B I8 B H R 6.27%
XEEMNMR R B, ME L ERED
AT (200 ~380 mm) , 4 3 Y AL BRI 52 80 R
5 TS D B NI = N 5 < Y N e w4
KALBR A A 5 UE P\ BE B 4 458 5 T 9 AR &R 4 AR A —
o T LI 7E A BE B - HE R 0 ~400 mm
FRA MR A, T 7E 130 ~ 180 mm + 2, HE Ay
WESAHEMNIE L, MEMIER 1,0 ~50 mm
RKELETEARARRSMKZ
FHb B R A 0 R AL BB 5 RE A BE B 1
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Total porosity (mm? mm2)

0.05 0.10 0.15 0.20

50 j;’f’
100 £
150 F

200L £
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area of all the macropores in the section of a soil core vs the total area of the section of the soil core
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Fig. 2 Variation of macroporosity and total porosity along with the soil depth in grass patch and shrub patch
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EFFECTS OF SHRUB (CARAGANA MICROPHYLLA LAM) ENCROACHMENT
ON SOIL POROSITY OF DEGRADED SANDY GRASSLAND

Li Zongchao'?  Hu Xia'?'

(1 Key Laboratory of Environmental Change and Natural Disaster, Beijing Normal University, Beijing 100875, China)
(2 Academy of Disaster Reduction and Emergency Management, Beijing Normal University, Beijing 100875, China)

Abstract Samples of undisturbed soil core were collected, 3 each, from a shrub patch and a grass patch in a tract
of degraded sandy grassland encroached by shrub, Caragana microphylla Lam, in Taibus Banner of Inner Mongolia. Anal-
ysis of soil porosity is based on CT scanning and Fiji software. we analyze the pore parameters ( such as porosity & equiva-
lent diameter) with matlab based on 2D section images in every slice, and obtain trends of variations of pore parameters
with depth. In additon, we can realize 3-D visualization of pores network with Fiji and qualitative description of soil pore
distribution. Results show that shrub encroachment affected soil porosity and pore structure significantly. As a result, the
soil in the shrub patch was much higher than that in the grass patch in total number of soil pores, number of macrospores
( >1000 wm) , total porosity, macroporosity, and mean of equivalent pore diameter, and especially in mean macroporosi-
ty, the former was 3 times as high as the latter. In the grass patch, macropores were distributed mainly in the 0 ~50 mm
soil layer, while in the shrub patch, they were found throughout the 0 ~400 mm soil layer, which is closely related to the
well-developed root system of the shrubs.

Key words Caragana microphylla Lam; Shrub encroachment; Soil macropores; Root system

(RERBE:ZME)

http : //pedologica. issas. ac. cn



L 1) piva ® A
& 0% T B = # o B
IS )
< 18 & i
QD y <§§§§)
Turang Xuebao % »
> ( g ) £3 '(4'#,,,,,‘;& &

$F£52% £ 1H 2015 %1 H

E] R
ik 5iEig
ﬂﬁi% mm,@ﬁm%m%@ﬁmz% e

e $m% TE& W%i#“)
+ R Hu%%ﬁﬁ%ﬁﬁ%ﬂ%ﬁ%~wmmmmmmmmm-% % E&W #E?#U%
MRILX
i%ﬁ@¢£#ﬂﬁ%i*ﬁ%ﬁ?%ﬂ*#%ﬁwmﬁ~mmmmm-% WM BRI AE(28)
EiﬁﬁEmmﬁi@ﬁﬁm @ ﬁ&ﬁé%@ FAE - e SRR SRR SKRFERE(ST)
BRIV - ﬁ@*ﬁltﬂlﬂli%‘zi’f@%ﬂ@?k?ﬁﬁi%% G ¥§5Zﬁﬁﬁi --------- v XIAEAE BIRIR % (68)
BHLAD 25 AL 0 ) - 37K 43 R A 1h 2k B 78 & 1) 52 ) - ceeeees B T %Kr”izﬁf(77)
ﬁmﬂu%m%%ﬁ&$Mmi%mﬁﬂr SRR

. ﬁMﬁ hEFE E %%@D
i%hﬁmﬁm%m%ﬂmW%MmMEm &Wﬁ%%% --------- AL K # Tmmﬁwﬁ

AT i%*ig%%@%ﬁﬁ&ﬁﬁi%ﬁiﬁﬁmwmmmﬁ~mmmmmw
BRI TR W B(10)

H%E? ?ﬂ%%%ﬁﬁi%¢PMh$%§ﬁ %ﬁf%ﬁ --------- TEEE WEE i%ﬁ#“n)
e SRR A OB R X SRR A A T [R)2 T K SRR EE A SE IR e e BN 2 O FLIRT(120)
WX /N - I?Ki”’ﬁ@%f?ﬁHT@HETﬂT@ﬂfﬂﬁkﬁ%ﬁj\olﬁiﬁﬁ% e JRTEZK VIENAE RLRPESE(128)
78 B 987 D DV A 3 - 8 K AL AR G P R A S ?%iﬁn e fRHE BRITWD T AR (138)
%%Eﬁﬁi%wi%ﬁﬁﬂﬂm-mmm~ e W B EEW @ﬁﬁ%ﬂﬁ)

ﬁim@@ﬁﬁﬁi%%ﬁf

=

e ﬁ%ﬂijﬁ A Eg i (154)
hﬂ@%%%ﬁﬁhimi% %E @imﬁ~mmmm WI% MROEMG  E ¥EAE (162)

A HLICHTLAE P it X6 21 58 52 0 A8 2E A R PE 7 i B TR RO oo e e VRN BRI R R AE(174)
AR T X T G e Dt v 2 ) AT L AR R R U R I‘J ------ BMRER BRI T EZESE(183)
KA AL T 8 35 A LRI A B AR BT L e e TSR LWl EIMFRAE(194)
JBEFNOR B RARR R W0 L IEA DB AL BIEIT e EHCH RN XN RAE(203)
i % B 4]

ﬁﬁﬁﬁ%ﬁl‘]h%‘?i‘"{m fE 1 ) 56 IE——2013 ﬁfpgq/\gﬁl FE S 40 AT 225 BT R oo eeeen e e
- 2% Jiae{ %‘E(le)
j:i% rﬂﬁtuﬁf—‘r{rﬁft‘,‘i‘ﬁjﬁﬁﬂ P E’ % g%%ﬁi g_K—H»*)‘(#(zz())

FRER S F T R AL i BRI S ERFSE  coovveerrrreeer e oo FORAE BEROOR X 5245(228)
DU 1A A T3] X 3887 e 28 A Tt FH BCR AF5E - : ik B BB 2 RS%5(234)
NS LS 10 588 T DA E AT oo 508 8 5(242)
==

(A B2 Y2013 AEBEAR TS 10 SCRE TR B IS v eeeeeenne PN ¢ 2§ B

HEE R YA E kTR ( Eha%/ﬁlﬁiﬂﬁ)



ACTA PEDOLOGICA SINICA Vol.52 No.1 Jan. 2015

CONTENTS

Reviews and Comments
Agricultural soil science research: Formation of Hou Kuangchun’s academic thought—Celebrate 110th anniversary of Mr Hou
Kuangchun’ s birth «+++++ees st verereneein st ieneitiis i vie e st ieneeeee e vee e ee. Shen Lijuan, Ding Enjun, Chen Shaolan, et al (8)
Study on pedodiversity: Status quo and future challenges «++eoceeeeeeeeeeieiiiiiiiiiiiiiiiiiotiees Ren Yuanyuan, Zhang Xuelei(17)
Advance in study on method for oxygen isotopic analysis of phosphate in soil and its application SETTRITERLRITR
- Zhang Han, Wang Jiani, Guo Qingjun, et al. (26)
Research Articles
A comparative study of multi-grade representative sampling and stratified random sampling for soil mapping
- Yang Lin, Zhu A-xing, Zhang ghupe et al. (37)
Classification of Typical Argosols of Henan Province at soil series level of Chinese Soil Taxonomy SRS .
+ Ju Bing, Wu Kening, Li Ling, et al. (47)
Development of rill erosion on loess slope and its simulation = «++«seeeeeeeeeees Wu Shufang, Liu Zhenghong, Huo Yunyun, et al. (55)
Spatial variability of available soil moisture and its seasonality in a small watershed in the hilly region of the Loess Plateau
- Gao Xiaodong, Wu Pute, Zhang Baoqing, et al. (66)
Prediction of saturated hydraulic conductivity of surface soil in sand-dune-and-meadow interlaced region of Horqin with pedo-
transfer functions method -+« s eesvee o eesieei i Sun Li Liu Tingxi, Duan Limin, et al. (75)
Effects of amendment of aeolian sandy soil and loess with soft sandstone on soil water retention curve and evaporation -«-«-«---
- Zhang Lei, Qi Ruipeng, Zhang Yinglong, et al. (85)
Comparison between stale isotope ° Hg dilution technique and chemical extraction in determining Hg availability in two typical
$0ils Of China e+ eessrereremneenmiiniiiiii e Zheng Shunan, Xu Zhiyu, Wang Fei, et al. (94)
Optimization of determination of N-acyl-homoserine lactones in soil solution with Gas-Chromatography-Mass Spectrometry «-----
- Sheng Hongjie, Song Yang, Bian Yongrong, et al. (102)
Sorption behavior of oxytetracycline in complex contaminated soil and its effects on desorption of heavy metals in the soil
- Chen Like, Ma Tingting, Pan Xia, et al. (111)
Gradient distribution of bound-PAH residues in different layers of rhizosphere soils of moleplant and wood sorrel growing in polluted
TEGIONS  +++vveseeressesurssintet ittt ittt ittt et e e s e oo Wang Yize, Gao Yanzheng, Peng Anping, et al. (118)
Soil P desorption characteristics and their effects on total P concentration in percolating water in fields under vegetable-rice rotation
SYSLEM  ++veesesereseetnt sit it e it e et s s s s s e s ees e oo Zhang Mingqing, Li Juan, Kong Qingbo(127)
Effects of fertilization controlling nitrogen and phosphorus loss from farmland under wheat-maize rotation in Nansi Lake region
- Tan Deshui, Jiang Lihua, Tan Shuyln g, et al. (137)
Static transfer of phosphorus in the soil-water-plant system of beach wetlands in Poyang Lake «+-eeererereereeacnnns
- Xu Jin, Xu ngané, Dlng Keqlang, et al. (144)
Changes in soil microbial community in response to tomato-Agaricus bisporus interplanting . . e
- Chen Min, Wang Juntao, Feng Youzhi, et al. (152)
Soil enzyme activity and fungal community diversity in rhizosphere of Pinus tabulaeformis Carr. growing on Loess Plateau— A case
study of Huanglongshan forest farm ++++++++seeeseeveeseiiiiiiiiiiniiiiiiiiiniic e ooe. Chu Honglong, Li Sha, Tang Ming(161)
Soil quantitative proteomic analysis of silicon-mediated resistance of tomato ( Solanum lycopersicum) to Ralstonia solanacearum
- Chen Yuting, Lin Weipeng, Fan Xueying, et al. (172)
Effect of manure combined with chemical fertilizer application on yield, kernel quality and physiological characteristics of peanut
to red soil in subtropical China e eoeeeeeeereeeeineiniiiniiiiiiiiiieeee e oes Xy Xiaowei, Fan Jianbo, Chen Yan, et al. (181)
Effects of nitrogen enrichment on transfer and accumulation of soil organic carbon in alpine meadows on the Qinghai-Tibetan Plateau
- Li Linsen, Cheng Shulan, Fang Huajun, et al. (192)
Effect of long-term fertilization on labile organic matter in and carbon pool management index of black soil
-+ He Cuicui, Wang Ligang, Wang Ymg(hun et al. (202)
Effect of prescribed burning and reservation of logging residues on soil organic carbon mineralization -+« -+« -+
- Wu Junjun, Yang Zhijie, Liu Xiaofei, et al. (210)
Research Notes

Testing of proficiency for measurement of carbon and nitrogen stable isotopes -+ Cao Yacheng, Han Yong, Tang Haoye, et al. (218)

Criteria for partition of soil thickness and case studies «++++++++esseeeeeeeeeeeeeieeves Yi Chen, Li Decheng, Zhang Ganlin, et al. (227)
Specifity of soil acidfication affected by salt accumulation -+++-++-++seveveeeveeves Wang Aihua, Duan Zengqiang, Zhao Yu, et al. (233)
Effects of nitrogen fertilization on rice in different regions of Sichuan Province — ----- Zhang Zhi, Wang Weini, Li Kun, et al. (240)

Effects of shrub ( Caragana microphylla Lam) encroachment on soil porosity of degraded sandy grassland «--«-eeeeveevereeninens
- Li Zongchao, Hu Xia(248)
Cover Picture: Rill morphological development process on loess slope (by Wu Shufang)



