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The influence of Loess Tableland slope vegetation type on soil pore characteristics
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Abstract: Vegetation was planted on the Loess Tableland slope with the aim of solidifying the slope. The soil pore structure
under the influence of vegetation can help increase rainfall infiltration and reduce water erosion hazards caused by slope
runoff. In this project, four types of vegetation located on the Changwu Loess tableland slope were chosen as research
objects. Undisturbed soil columns were collected from the 0 — 30 cm soil layer. Quantitative analysis of soil porosity, pore
number, pore rounding rate, and pore fractal dimension was carried out using computerized tomography scanning and image-
processing techniques. The main factors affecting the structure of the soil pores were analyzed in combination with the
physicochemical properties of the soil layer samples. The results showed that pore size did not differ significantly between
cropland and Platycladus orientalis vegetation types. Grassland and Hippophae rhamnoides roots increased porosity and

pore number and reduced pore-rounding rates. Grassland and Hippophae rhamnoides vegetation types are therefore favorable
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for rainfall infiltration, making these the preferred choices for creating solid slopes. There was a significant (P < 0.001) or

(P < 0.05) correlation among soil organic matter and clay content and pore parameters, and changes in these parameters had

an important effect on soil pore characteristics.
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Table 1 Basic characteristics of the four experimental plots
‘ - i ; %’? J 'A? = ﬂ‘ SEN = 2& BF /\fj.ﬁ: FE
ts B Moo e et Stund ety
Plot Community components | ree DBH/cm Slope/(°) py Y an engﬁty
height/m density/%  coverage/% (tree-hm )
i AR + FEH + BRATES + bl &
e Platycladus orientalis - Zanthoxyl
Platycladus ~, @ 40Us Orieniais - Zantomyum 60+11 90+18 226 80 35 2667
; ) bungeanum + Artemisia gmelinii + : : : : :
orientalis L
Ampelopsis sinica
" IO+ WS + AEM + BRATE
A Hippophae rhamnoides + Ampelopsi
Hippophae ippophae rhamnoides + Ampelopsis B 42 B %6 B
. heterophylla + Zanthoxylum bungeanum + :
rhamnoides e .
Artemisia gmelinii
BERE 75 + BATH + S + Fi
it il
Grassland Cleistogenes squarrosa + Artemisia - — 21.5 _ 97 —
gmelinii + Phragmites australis +
Saussurea amara
R Hh K
Cropland Zea mays - - 18.9 - 5~10 -

70 mm ) 1L 7 EIR . BB EL ), o) ik R
B WO EIEALR, K BREB Y 423474
B, fREGEEARAERACK HEHEE, B
@HE o H LR, IKEEE N 255, At IR
FERT, PN 0" B X ZAH B HEAT Analyze
Particle 70 #r, 19 2] LR LEE . B H . HK.
AR RAE S %, IF 48 H FracLac 4 {4 1 55 43 JE
YEAL.

14 HIRBUMRSHENE
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HOSg RAEKREENE L BEAIRTE: H
2 mm i F 07 B A SR R E 4~5 g, AU K
Q0 mL, ¥KE 10%) 2l - FE 24 h, EH LiERE
TNNFG E R B 24 h, ¥ b7 R 5 n N 28 18K
i 24~48 h, 1M 5 H 5 /RSOOSR A & - 3%
HUBAL R ;s F B4R 100 mm. 1 63.7 mm ) K3 T)
KA LIRS, BHRAPE TS, RAF R
%, Heo CHt e ERMRETHEMAIRAL
)& (root biomass, RB). #¢ /g M 1S, 4 F#f h 1 13
AV AN 2 P .

R2 AT IRIBAME R

Table 2 Physicochemical properties of the soil in the four plots

B RREWE AR i Wi & ki Rk 2
Plot Root biomass/(g-kg ) Soil organic matter/% Sand/% Silt/% Clay/%
A HiCropland 0.50 + 0.03a 0.98 £ 0.22ab 4733 +4.21ab 29.99 + 2.54a 22.68 +2.33a
i HiGrassland 1.04 + 0.23ab 1.35+0.32b 53.93 +4.85b 27.62 +2.76a 18.44 + 1.88a
Vil Hippophae
rammanper 1.85 +0.39 1.05 +0.18ab 49.74+ 4.18ab 31.25 + 1.66a 19.01 +2.07a
M*APlatycladus
orientalis 3.72+0.89¢ 0.84+0.14a 41.75 + 3.44a 40.82 + 3.24b 17.43 +3.85a

R BYAN R /NG - BRI AR RN & A A [R5 (P < 0.05): T IRl

Different lowercase letters within the same column indicate significant differences between the different land types for the same measurement index at the

0.05 level; similarly for the following tables.
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Jil K. EG AR Image J, U4 A4 #E R H Excel
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K Duncan ¥ &t 2kt ir Z E LR, /DR #H
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O<1mmfLIEESEM., WikizEREF (P<0.05)
Ab, HAhREHLTE] 0.39 mm < @ < 1 mm FLERJE 2 F 1%
BIREZF (P> 0.05).
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5 14.29%~33.33%, LB A 4 )2 3 B LR
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BE IR BRI, R LR H Sk b
KN TS (K 2). WIS H H& AT
B AP BRI ES, RELERE (0 - 10 cm)
HEML TR, H10em L FEWE S TR, &
HAE LIEIRE O -SemZMS5 -10ecmZH @ =
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Table 3 Mean value of pore parameters of ® = 0.39 mm for all soil depths under different vegetation types

Fh P(jcrlz)lﬁt’%"/ Pore number/Esé§5z m%n x 70 mm) s AR
Plot 7o Pore rounding  Pore fractal
O0=039mm O®=1mm 039mm<d<Iimm ®=039mm ®=1mm 039mm<®<]mm rate dimension
RH
Cropland 1.95+045a 1.89+0.28a 0.06 +0.02a 9+2a 6+2a 3+2a 094+0.21b 1.23+0.12a
i
Grassland 9.36+0.66c 9.15+1.16¢c 0.21 +£0.08b 48 +9¢ 39+ 10c 9+3b 0.87+0.17a 137+0.17b
W
Hippophae 1074 +0.75d 10.47 £0.63d 0.27 £0.03b 54+7¢ 42 +6¢ 12+4b 0.88+0.16a 1.36+0.21b
rhamnoides
kA
Platyclrlzdus 495+030b 4.83+041b 0.12 + 0.04ab 21 +4b 18 £4b 3+2a 0.91+0.17ab 1.31+0.18ab
orientalis

SRR3R T, T HURE AR JZ (0 - 30 em)#EATH3, FARZE3 mm, FEAR(n) =300, IR T RN E LB AL B A A A R R s ) 2

BEP<0.05).

There were three sampling sites per plot. The top soil (0 — 30 cm) of the sampling sites was sampled. The thickness of the scanning layer was 3 mm. Sample size (1) = 300.

Different lowercase letters within the same column indicate significant differences between the different plot at the 0.05 level.
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Figure 1 Variation in porosity with soil depth under
four vegetation types
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Different lowercase letters indicate significant differences between the

[MzEREEP<

different soil depths for the same land type at the 0.05 level; similarly for
the following figures.
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Figure 2 Variation pore(70 mm ) number with soil depth
under four vegetation types
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Figure 3 Variation in pore rounding rate and fractal dimension with soil depth under four vegetation types
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Table 4 Correlation analysis between soil pore characteristics and various soil property parameters

Eizg RERADE ARG E bR b A Rk
Parameter Root biomass Soil organic matter Sand Silt Clay
JLBE 0.255 0.783" 0.310° 0.106 —0.450"
Porosity(® = 0.39 mm) : : : —0. :
FLBR % H - . .
Pore number(® = 0.39 mm) 0.222 0.839 0.332 —0.144 —0.410
FLBH R - - "
Pore rounding rate —0.049 -0.500 —0.494 0.206 0.631
LRR o4t . .
ey 0.246 0.751 0.278 0.041 0.528

Pore fractal dimension

* RN FE (P <0.05), ** TR EMH (P <0.01).

* and ** indicate significant correlations at 0.05 and 0.01 levels, respectively.
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