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Anti-scouribility of Three Herbaceous Root-Soil System and Its Relationship

with Influencing Factors in Loess Hilly Region of Southern Ningxia
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Abstract: [ Objective] The aims of this study are to clarify the anti-scourability difference of three herbaceous
root-soil system and its relationship with influencing factors in the loess hilly region of southern Ningxia, and
to provide a theoretical basis for improving the quality of ecological construction and optimizing the allocation

of vegetation in the study area. [ Methods] The common herbaceous root-soil system of Thymus mongolicus ,

Y75 B #:2023-05-06 &5 B #:2023-07-11
RETB:THE ARBAIETH (2022AAC03425) 3 T B A MBL 4 B BHE A3 51 2 50 H (2022 AAC03425) ;7 B [0 % A 6 X 5 8T & i &) 3
H (2020BCF01001) ; 7* B M1 F If X Al i85 3 o & J& RAE 25 AR 47 BB A 37 7 1 30 H (NGSB-2021-14-01)
FE—1EH  TIBE 982 ), L, TEVY AW 4, By AT 5L, 2N F KR 5K £ REEFFSE . E-mail: whx3802@126.com
BIEEE Q79 B TEEMEAEL BT B, FENFAESBEWNIR TAE. E-mail:hz92@163.com
http: // stbeyj.paperonce.org



116 S ol T S 1 %31 %

Potentilla acaulis and Stipa bungeana were taken as research objects of the study area. The indoor
undamaged soil trench scouring tests was carried out. LA-S root sanning analysis system was used to study
the anti-scourability of different herbs root-soil system in 0—15 c¢m soil layer and their relationship with root
and soil. [Results] (1) The anti-scourability of three herbaceous root-soil system in 0—15 cm soil layer
decreased in the order: Potentilla acaulis (53.7 L * h/g) > Thymus mongolicus (36.5 L * h/g) > Stipa
bungeana (14.2 1. » h/g). Potentilla acaulis root-soil system anti-scourability was the strongest. (2) The
average root length density, surface area density, volume density and specific root length of three herbaceous
root-soil system in 0—15 cm soil layer were 4.25~10.56 cm/cm®, 42.95~111.51 mm?*/cm®, 5.04~17.94
mm?®/cm®, 35.06 ~ 67.96 m/g, respectively. The root length density and other parameters of Thyme
mongolicus were significantly larger than other herbs. ( 3 ) The organic carbon contents of three herbaceous
root soils in 0—15 cm soil layer decreased in the order: Thyme mongolicus (1.437%) > Potentilla acaulis
(1.290% )>Stipa bungeana (0.430% ). The root soil clay content of Thyme mongolicus was 1.14 times and
1.20 times that of Potentilla acaulis and Stipa bungeana. The soil aggregate parameters MWD, GMD, and
R, of three herbaceous were 13.80~18.23 mm, 7.15~11.11 mm, and 43.06 % ~70.05% , respectively. All
above indicators of Potentilla acaulis was the largest. (4) Root and soil could directly or indirectly,
individually or jointly affect anti-scourability of three herbaceous root-soil system. Clay, silt, sand and
aggregates of Thyme mongolicus soil directly affected soil anti-scourability, and most of its roots indirectly
affected soil anti-scourability by affecting soil mechanical composition and organic carbon content. Soil silt
and most fine roots of Potentilla acaulis directly affected soil anti-scourability, and 0~0.5 mm roots, soil
clay and sand also indirectly affected anti-scourability by affecting soil aggregates. Soil sand and 0~1.0 mm
roots of Stipa bungeana directly affected soil anti-scourability, and its specific fine roots also indirectly
affected anti-scourability by affecting soil aggregates and organic carbon content. [ Conclusion] There are
obvious differences in the anti-scourability of the three kinds of herbaceous root-soil system. Roots and soil
can affect their anti-scourability. The anti-scourability of different herbaceous (vegetation) should be
considered in the ecological construction in the loess hilly area of southern Ningxia, and the scientific
configuration should be carried out on the basis of improving the relevant influencing factors.

Keywords: soil; erosion; herbaceous root-soil system; anti-scourability; root
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Fig. 2 Changes of root parameters of different herbaceous root-soil system
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Fig. 4 Characteristics of soil aggregates in different herbaceous root-soil system

BEBEHEFRNO0—-5 cm HIEMBESES K, B
FIEMG, L RSG5 KO AHCHEAR 3,
EIRAT R, LE S F RS &S B RAELE R
MWD, GMD Fl R - s 5 i 5k 25 5 1 35 7 AH 5, b kL
w5 MWD.GMD il R, 2% B 3% o & 3 15 A
oL UL R ZE HHES D I B RN 2 b R AT BT
- RS RS DTG 8] 42 52 ) - AR B ok

KPR 1015 em HIEF RS ES K B3
T &, UL U RN 2 R R AR A R
P vh P DR D e M R L R R LA 2 AR
SJLE 20N P N TE

ZiE Ll O, - PR M BN AR £ B A R BT  E
1 ZEFL A, AN [] 55 A b AR H S B0 AE A 0 O TR IR
JELERF R 510 em )2 a3+ N L R A
RiAETHEEW LAttt EEZKENO 5
em 2 8 LA L AR A 3R R 2 K 2 R [R) 4 5
mi) AR BT e KPS R 10—15 em + 2 L AUE 2 HL
2 B T 7
2.4.2 MAZLGmApmestaxEn X3 MR AR RE
W5 K T AT (R 3D AR AU EERRE
MK EREARRYS K HAA R EMCE, BEER
¥0—5cm FEP=>2.0 mm R A RLD, RSD #i
RVD 5 K, B FIEMHX,10—15 cm + )2 0.5~2.0
mm A RLD,RSD Al RVD 5 K. i & E A4, Ui
BEZR K L HRE PR, L5 R P KE
AL A+ A G AR BT b P RE L RO IR R R K

JE R AAVAT K, SR 5] . 510 cm
T EREBRERARIEIR S KA B, 0] 62
Z B RN ARG PR AR s, KPS 5
10 cm +JZ29 0~1.0 mm R A RLD,RSD Al RVD
5K, 0 EA G, I P b 2 A AR
s AP PE, A EER R LIRS K AHCEY
AN, AU YR R RS R SR R
FROE B A G AR R 5Pt mpdeth &5 R 35 A ¢, A
A5 - R BT vh P PR R R 2 T TR
243 MELEMENXEZ mERATH.AERFO
5cm +ZH=2.0 mm R H RLD,RSD,RVD 5 + 1
TOC BFFEMAK,0~0.5 mm R RLD,0.5~1 mm
R RLD,RSD,RVD,1~2.0 mm # % RSD,RVD 5
TR DA 43 1) S B 2 R O R 2 B 3 E A
*. 5—10 cm 2K 0~0.5 mm P HABAR 9 RLD,
FFA A RSD,RVD 5 TOC #% i 2 5% W & 4 6,
10—15 ecm /24X 0~0.5 mm B RLD 5 TOC &
FIEMK, ATUE N, B RERZE KR
FR R0 ] = R A2 21 B REAR X 3 MLAR B B A IE )
YEH . W2 LT A AR R X + 5 HLEK B i
S, R A B BN T TOC LA,
T2 HER R R N
EEZ®ERX 0—5 cm +J)Z2 1~2.0 mm HBH
RLD,RSD,RVD 5 +# TOC # & 2 7 f5&, 10—
15 em +J£2>2.0 mm A9 RLD,RSD,RVD 5 + 1
TOC ) 5 3 80 35 IEAH G, 5 ek ks bk 5 i &2



122 S ol T S 1

o531 %

Myt 2 Bl e 2 SR S AT IE A OE, 0~ 0.5 mm R Y
RLD,RSD fiRVD 5 D B FEHNMX, HHEELZE
B2 2 P AR AR A F T L3 TOC EEL, miiE

JZLEFR=2.0 mm HARA BT L3 TOC LR
{ERFIF 34040 ,0~0.5 mm AR XF + 48 F R Ak 1
BB A BRBAE T

®2 ITEBAERSTERBEBEXESN

Table 2 Correlative analysis of soil physical and chemical properties and soil anti-scourability
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Table 3 Correlative analysis between root indexes of different diameter classes and soil anti-scourability
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Table 4 Correlative analysis between root index and soil physical and chemical properties
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