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Study on the mechanism of soil fixation by plant root system
and its application in soil and water conservation

Baojun Zhang' Ya Tu’

1. Helan Mountain National Nature Reserve Administration, Alashan League, Inner Mongolia, Alashan, Inner Mongolia,
750300, China

2. Alashan Left Banner Agricultural and Animal Husbandry Comprehensive Administrative Law Enforcement Team,
Alashan, Inner Mongolia, 750300, China

Abstract

This study focuses on the physical and ecological mechanisms of soil stabilization by plant roots, systematically analyzing how root
systems enhance soil erosion resistance and their application in soil and water conservation. The research examines three aspects:
the mechanical effects of roots, soil improvement, and community synergy. It explores how roots improve soil stability through
network consolidation, biochemical improvement, and microhabitat creation, proposing a configuration paradigm for soil and water
conservation based on ‘site conditions-root characteristics-functional needs.” The study indicates that to scientifically utilize the soil-
stabilizing function of plant roots, it is essential to consider regional ecological features and vegetation adaptability, achieving optimal
soil and water conservation efficiency through species selection, community construction, and dynamic management. This provides
theoretical guidance for ecological restoration and soil and water conservation projects.

Keywords
plant root system; soil stabilization mechanism; soil and water conservation; root mechanics; ecological restoration

HEYIR 7 B T IR R B ek R R B B IR

sk A

1. NEEE 2L N ESR R F AR X AR, - NS By 750300
2. iy s e AR AL 43 A AT ABA, HhIE - B2 Frhr M 750300

=

AR BEALAR R B LI 5 A BHIR, R A5 IR A RHAUZ AR AR ) 09 %A LH) R AR R AR B P 0y 5 A 242
FERMAR R A F AR LA RA BB BRI =7 @, SR TR A% B, APIF R R A SR
FrrigEE s, REBAT “THEHARRFRE-SETR” R ERFERIEX, AL, HFAHRAESREGE L)
B, FLRASRRASMMESHME B, BEHFHFL, BENERDESETEEZARERFLEGRKRIL, HESELE
K EAFH LA AR

KA
Mg F; B LI, KERE; REAF; 25154

1818

TR R 2 SR R O, B8 A P
BT R R R, (AR A
W, RIS SRS, TR 1 e
B B R R ST . ST IRFEEIN NI R STt
T, MK+ LRI | AR S0 2 R PR e s =
TN, E R & N 7K T (e T R S0
ip e

(EHEN] KEZE (1972-) , B, PEARSONE
N BB, MBHRMARERIPTR.

68

2 MR R B + W EAH IR

2.1 I8 = E 4
2.1.1 A& & P B B HUAR 5 730 02

AR B FR . R FIAUR M AR P SR a5 14,
B T TR E LM IBE D, EARAE T 1-5mm [I4THR
(ISCHR ), s SR A R 60%-80%, HoaSE oy 1k
IR ARG, B - 13 B I SEPRR AL
A2 A A K EEXRAEA

3 A A AR B M LI 7wk = SR B HE 1A
XK, WUORIURERI S, 5IRMERASENREI, 254
VIR AT MER ST, 2T HEEY N EwE
1, {ENZEINE], X n A K Pl N, bR



BRESMRERE - £ 03% - 5 06 # - 2025 £ 06 A

B IR
2.1.3 A& %M o #0950 B B £ 208

R A S AT R B AL A, ] R IR E RO
(-SRI RS D, SRR 2R (L%
T HERATR ) REAE R I A B R A, A BRI A
RIS ET S, WE5 IR0 mrmguEm: M,
2.2 £ EE L ALH
2.2.1 AR 4 iy 04 5 45 4R R

RAGFEEF B W T AR, WS, &
TR N S AENER, L HEEYITTRE TS M T RMITR &Rk 7,
O+ R ORG 45 B BT 1-5mm (OISR, SEBl+H1EFER
WREVEPES, iR . SERRRIV ARG B S ER
VIR IR OSBRSS T, AN I RTRLA B M AR
2.2.2 M FREK 2 47 04 P ) 2 R

PR ARG IR, LEARBRGAE Y ZHEE 5 R )
TREEELOR, VATEEEEE Y 10°8-1009CFU/g FUTUAEREY%, X
VOB E R IS E A= Ry S, 25 ok 4 3k
HIFEAERE, SRR EN RO Y, ekti%
BRI S R 1T
223 4R F - RIE AL F K AAER

SRHEYIR AR I AE L B RO, nIEEE R
NIRRT, R DI AN & B L PR
S, TEAORERS . ASRIAESRHEYD, ZARADIERERE S
LTSRN . SorR, MR 3t .
2.3 BEASE LA
2.3.1 EFAM AR MG AN

AR (G, AR ) SERERER (&
RARL, SRHX) BRSO E SRS, nERETER
A IARE NG, RIREE) “Hhieidon” RERE -,
AR, ERRIEME T R RRENE, —E AR
5 IR URIRAIEE D P
2.3.2 Mk 1) 6 et B AE R

TS RHEYERR A RHE YRS < bR, SRS FE A E
FAHERIARARHR AR, SRR B ARARHOAUR A 5¢455]
HUMZHE, @&k IR EANS SR 7.
2.3.3 HAE B0 B L3R AL

MEAR G ERERBITOREFE IR 2 bR, RAaLY=
EA AR SRR B, 5|8 TR FF, 2
ET RSO TR RE R R A58, AIELEPURDIEE DI
FRH 5-8 2%,
SIRAEE TN IMESE
3.1 EYBE S
31 AR R AL M AS

AR A BT 0.2-1mm R A R Heblm, HIEnah ekt
Ao, HIL MR (20-50m¥g ) FTHLLS T L8h 4 1 S AT,
HRANFRER MR A (300 -60° ) v, HRAMNLHTE
FIRLBRFEE A S, $BIYIRE I3RS 10%-15% MU, SR

AEYESTT S, ZF A 30%-50% AEA EIR
%, HE R TSR — A
312 A A KBHR

TEaR . RRRREAEY), RAFAERERER 12 K
FAF, AR R [ A ] 1 N 4%, BER K i e =
IGFEETE, AR | FRHE Oy AR R n IR AT i
BN, Pl HIEEERAN T TIZ, KakiR (Har>
50 ) FEHEEWUATERSZHEER .
3.2 TEREEG
321 REHEMER

TERDIR B AR R, MAINA SN AR, Hisy
SHEEHANN 30%-40%, MfERE T3, RAWIFTER
fEE e B AR, ERRER T BT 20%-30%, #+
RS K =AM E KB 60%-80% JEHE, RAS TR
DUHRBRIOFESE D, — B8 HX—uR (> 90% 80< 30% ) ,
] - R A 7
3.2.2 B3 F MR

R ERER I (pH6.0-7.5) AY T HERHR 22 0 s i i
SRR AAR], 45 +HET R pH < 5.0 B pH > 8.5),
] - BE R AIR 15%-25%, 5 TI3EAI% (> 1.0gkg) .
(>05gkg) SETE, MAEEENRK, FH1Ihk
izl 778
3.3 MERIMEEE

FigRIAC (> Somm/h) BEIN, HFRIRERERRIZIE,
IR AN IR AORAERR, (HAFERE/K EAE 400-800mm 1
KHLERERRK, rMER AN ARS8 s, IR
W, EYRAEERRFETHERAE, TEE (RE
20-25°C ) BB, MRAEMERE, EEEDHASE (<5C)
e 1.5-2.0 3.

4 ETREAE L HIRRYK T R¥FR A SR

4.1 & b3S AR B Foh i 2 T U
4.1.1 FEFFFRRG DAk 518 4

EREKEZ . AR T E T R, YFEd
B TSP BREL SEROINE, bR E
HRTHRASERASIEY, ZEYRARTHLE T
T, ETHUREE LD R RS, v EREAR A
RELE BB T-RERY B 20K 5y, oK PARIE s B Ak F
TEMEIR A EUE, R RN, S8dlsIXg D>
ISR . MR ERARIR “TREELE S ESMEN],
E XA R, (REEHRREASEE HEINLEE; th
EXRAREEAZZE, EEHE 25 R AR 4 R
Et+iaErt; TTESIAEARYRE, RETIRASE
SR T RIESRE ST, 2 (A HE R AT R A R TR
PP, WA TREXENER . ZAMRNSERRE, |
a2 (R K 4 25 B
4.1.2 {80 M ek R 64 My Ak LA SR ek

TR SR K AR, MR RS IR

69



BRESMRERE - £ 03% - 5 06 # - 2025 £ 06 A

SRR, FEREAEST , BRETREORE,
A, HEMRpEshit e RN HEEE, f] g
MRIOZDR, 4eFFS AR T IROFARE; SURERS . SHRROTAR
AR, MFRAK B HoRE, nlYsiERsRER L, Wb
MAEFRER IR ANk ER AR 285, HAUR
FAle RS LRI T 7, B SRR A RS, Y
FhIDRERERLH E L, RANAESMEERTMATZ R, HY
FHE S RHE SR, SRHEY R E R
T ABEFRSRGL, (SR HAER A AEERHEY
TR AN e ST 8 W S b, Sk T IRk
RN ] R L
4.1.3 BE¥k 5434808 1 04 bk B] LAt ik dE

FIHREER: . R UAEIEE K £ E X, YR
Ao 2 20 “BAEVE  SREE T SR, IHER AlHEE
REIZRH . AR, GORpE. SRR, HRA
TEREN TR B R T B sE 4, stk B, At
ORI E A KB AERIRSE F, RS | R IS5,
HAR AR RS E R T, Wi K Em A%,
FhECE MRS, R ALL Sk + B 1y
L TR, WA R A B A, TR (K i s
LI INNGES, (GRS | ATV ARSE B AR,
TSR Y R E RS
4.2 BEEMRU I ARREE
42.1 & A5 E 0 SARELE A

Fi “TRE - EERE - BARE" R E SR
BEERE L IIREMRLLEL S, TORERCATUE AR, &
KRR A RER IR 2 8, Hm KEmE LR sh
REASLIMIES, ZZmmriRlEl S FEAEE T HRIX I,
H 2 5y S A NS r] SC I 2 SR ERE, RIS BRI
RFFED, WK AR ERTER:, AR
TERMEZ 22BN, BEYISRD R h & 2 + 17k
w, IMESEETARASMNSREAMENATZE, TF
ARERGEFIEE L, FEARRAW R, SR
IR RS, S AR SR E L 0%, BEIEAR AT E
— LR Y,
4.2.0 K42 7 64 2 AR B iR

SR RHIE T R B AR RO B TR,
]SRRI T B R A e B IR A B
i), DIEAMEAUR 25 PSR AR TR R
TETRAI, IR Z D EFR A L35, I8 2 AR B AR
%, EEMARASEERED. b NTER KR - e EE
T3 WA TR WACE R R, Al —E &
HIK HARF AL, TEAR P EsERS NS, nTRERT IR I
Bhfrbaiiy, EEARIENGE . MR 2R BB A 1 B
EER AR, K 2 & 3 RS, FEESE X
] = FOBGErRERE, MRy RO E BTN 5 D H SR R O T

70

A H I A SRR AR, SRR RSO B ] = Dk
423 B8] 5 g oh AR A

ERUEES T, EERAE e sh, BRAKE
TR EEIE T RN R PR 22HE, o0 (1-3 42)
TSR PR R N EEAR RS, IEWS b E TS . IR,
IXESEYIIR A KRG, Pl SL IR R T, A
#rK B ;ST (3-10 ) 51 ASEETAR,
EAR . R 2, TSR - TORAVERIERE, B
FrE T SR ERETT; BT 10 FEA0RIE, B BEEIE
R e TGRS, IR RS O, bR S A4
BN B EYR S EREE K, B ERmAfE
EE, T EEEEERTT R ERT, e R il
i, SRR seeie, BhOD BRI siIl AR
4.3 K EIBEPHLH
43.1 AR R B B MIK R ey M

FAIEERFA AR A (R A A S (R P A [+ ZhRE
Rk, WWIAEERAEY R DWIERE .. RAE DX
fEbR, PR AL ERER—E FARERAER, o2& L2
AW RIETE; i TTC et MER A% JJE, W
TEIR AN AEFRIRESACE ;. FIFEH R AT R,
KR T BHEIR A AR A B
4.3.2 i gl T I K

I R EEA R -, BIRLE RN TR TEY, T
SEG I B GEE S RKFIRER, TEEWR 2 B
TR, AR GFIREE SHEREK , Bt 2 7K I s
SN S P S PRI T () 2522, TPl ™ s O HO R o
TEFFDANHIE, <P iR A AERER, SR IG5 # NP AE BAE I,
Pl R E RS

5 &t

TEYR A IREEW IR )220 AWV E F MR 2
AWDIE, SRiET HIEEURIRRES), AK LR LA
Bo RS TR —PHTBREN . RGBT ERR S &
ook, HESERLA R T PE AR EEACE, AR E— R
TACE R TRAERNERNI, ALBTEENIK RS
R RS SO
S ik
(1] OV e MRS ERH, 5 AR e A P BT E 5

Rz BT ST IR, 2024,50(06):453-457.

[2] EUEHE, S e 2T AETSIE B RORAE K L s TAR P RIR

[3] VRSB A HRRY, 28 5=, S5 MW A W A M E /K R ORI
FaTE R S [T]. 7K+ (F95518412,2023,43(04):338-346+355.
[4] AL, Ehfn] XIEE, 2 A= S AR I AR DR 2 ] R Mo AT

RS [I1.KR K LR e, 2023,43(04):52-58.
[5] BGert, =2, B, 5 AR A S A [ LI DA G
9T 9] 55 T RESA1R,2020,42(S2):151-156.



