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Study on relationship between plant roots and soil anti-erodibility

of different land utilization types
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Abstract: Based on the quantitative analysis of plant roots distribution characteristics of tilth soil under four land u-

tilization types in Purple Soil, this paper revealed the internal relation between roots distribution and indicators of soil an-

ti-erodibility, and made clear the influence mechanism of root on soil anti-erodibility. Results showed that root of minor

diameter class, especially < 1 mm roots, had promotion effect on formation of >0.25 mm & > 0.5 mm water stable ag-

gregate. The length of < 0.5 mm roots had remarkable correlation with rate of structure deterioration, the reunion situa-

tion, <0.001 mm granule content, and <0.01 mm granule content. Due to the richest root content, the longest <0.5

mm roots and the best soil granular structure, anti-erodibility of bamboo forest land was strongest. Roots of traditional

farmland were scarcity, and the anti-erodibility of it was the weakest.
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<1 mm R RKER/MMRIR BT > & MR E R
B > > FE R (3) <0.5 um BELEY
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$50.76 g, R R AR AR AE R B 3b 5 5 L 43 B A
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EAYEBEAEEARERAEE, <05 mmBREE
KEH <1 om BEMN 94.69% ,LHE 5 71.82%),
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Table 1 Root characteristics of different land use types

AFREEBEKE /cm ARABREBELEYE /¢ AREREREEGE/om®
3l):E i B AE¥ BB Different diameter grade Different diameter grade Different diameter grade
Land use Sample /(4> -100em™?) roots length root s biomass roots surface area
type numbers  Roots density g5 0.5-1 1~3 >3  <0.5 0.5~1 1~3 >3  <0.5 0.5~1 1~3 >3
mm mm mm mm mm mm mm mm mm mm mm mm
G R B
Teaditional formland > 37 248.16 20.76 2.76 0.60 0.046 0.012 0.018 0.034 38.96 4.89 1.73 0.28
RAHRRIE
Farmland of 5 61 394.97 15.08 3.48 2.34  0.094 0.032 0.024 0.11 62.01 3.55 2.19 1.10
agroforestry
mixed cropping
f#y Garden plot 5 63 281.55 18.42 6.18 0.64 0.048 0.032 0.08 0.038 44.20 4.34 3.8  0.30
T 5 82 1732.21 94.84 47.86 1.96 0.548 0.212 0.296 0.11 271.95 22.3¢ 30.06 0.92
Bamboo land
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Wi, AT iR = T R, REE

ZRFHTHTE B BESYEEARRERA
SUWPRFE RS E T LRI BAEE R,
P B0 AE + RS A, 3 AN s/ + BB i, A
B >0.25 mm KEEHEAREK, SHERKE, >
0.5 mmKEEMHHARK ARE, ARRAR, <0.001
mm PR EE, <0.0l mm FREE,HHE, K&
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Table 2 Soil anti-erodibility indexes of different land use types

KEatEH R/ % BREZR/ % ‘
mrm EAH Waer sable sggregste Gran coment | TRIE/% ARRE/% HHBRE/ 0 ARIER B/
Use t Sample Degree of Situation of Structure Water stable Organic
se ype numbers > 025 >0.5 <0.001 <0.01 aggregation aggregation damage rate index matter
mim mm mm mm
&G4 B 3o
Traditional farmland 54.38 40.83 12.44 41.42 20.16 8.35 43.07 0.47 1.12
BB R B
F: f
armland o 43.73 28.94  12.16  33.48 20.52 8.95 51.93 0.63 1.40
agroforestry
mixed cropping
& # Garden plot 5 56.98 42.08 15.88 39.26 23.45 9.70 38.52 0.70 1.74
(LS ]
Ba Jand 5 59.94 47.66 8.88 27.50 22.92 13.91 32.62 0.87 1.50
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EEMBRERIE- P RARARES L EH
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Fig.1 Ratio of soil structure damage and root
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Fig.2 Soil Aggregates and root distribution characteristics

e 1 2000
RTEEN 1800

i IN 2] {1600 E <
Ff835_ «1400@%"
£230 § -1200&4:
;_%gzsp -1ooo“k'§
= N {1600 EA
VVs- -200\/

c N Y z
AR KA

Soil use types
<0.01mm#Bi ki & &
<(0.01mm grain content

Al % 4 Bt #(C) Traditional farmland

4 ¥k 8 4E & Bk H(N) Farmland of agroforestry mixed cropping
bd H#i(Y) Garden plot

7 ¥ }4(Z) Bamboo land

B3 t#H<0.0l mmBHNIBERFESHRAL

Fig.3 < 0.01 mm Soil particle content and root

<0.5mmiil & K&
<0.5mm roots length

distribution characteristics



A% AR BFARREYRE S LR RTR 115

28 =]

18 r 1 2000

16 : { 1800
S5l \ ] { 1600 E =
mE T N I
niy om |||
SN N N {1000 %8

5N N N N s 22
NN N N e i
SS \ \/ nw
23 4‘ § § -400 =S
S S §, \7 \, \/ vV
"\ N1 M N

c N Y z
TR KR

Soil use types
<0.00lmmBi ki % &
<0.00lmm grain content

<0.5mmi & KB
<0.5mm roots length

14 G5 4 Bt #1(C) Traditional farmland

A% #k 38 #E A B Hi(N) Farmland of agroforestry mixed cropping
@ #(Y) Garden plot

1 ¥ (Z) Bamboo land

B4 1#<0.000 mmBHRNEBERRSHHE
Fig.4 <0.001 mm Seil particle content and root

distribution characteristics

3.4 AELMF AR TIRAMIELER

AR HAAXMN L EERFEER, E W
FHA YRR BR300 w2 4 5 Fop Kk
R, MK E—EBRELLR®RT
AT, IR\ XA HGE R, BRE
MEBA R B RRE . <0.001 mm Jhi & & Fl <
0.0l mmPASENMNE <0.5 mm R R4 ML
BEMXBDIBE TR 4R, WRAR £ 8 A &
HTFREASHM T LEHMERRE R,

HE1ZEM4 W, MAHARE LA HAER <0.5
mm R R K EERIRR AT > RAKRER B
> [ > F R LIRS RBIIR R R R AT
it < b < FEGRBH < RARIBER B, L8
A ERE RN ATH L > B > RAKIE /R B
SEGRBH; T <0.0l mm BRESEELR 1T
P < RABIERI B < E b < 5 SR ; + 1%
<0.001 mm BORL & B RIN ATH M < RAKIRAERS
B < GG H L < Wb, U 7E DO AP + 3R] A2
B kb TRETEESKEREREN/N
BREMME, HTBELEHWBE, >0.25 nm KBRHERA
BEMS>0.S mm WARUHBARKSEREE LA
T A ARRE  WMAHL 4 H BT RS BN
R B A LA bR KR + B g
Eig, MERKBHEELEREARD,H <0.5
mm BEKER/D, L HARRREE, HLHm
Pt B 55,

4 % #®

1) MMEBRBREAFANEZER <1 mm R EX T
>0.25 mm T EAREKERFM >0.5 mm £ IEHA R

BMHEER.

2) <0.5mm WIRAKESEHWERTEE A
ERA . <0.001 mm FREEM<0.01 mm T &
BEREEMX; <05 mm IBRMEMA B FRD -5
TR/NBURLY) B, 5 SR RIS, o LSS,
R P,

3) M LA AR P IHRBRESEE N
FE, <0 S5mmBEAFHKEEBRK, HEAKLE
MR, KUt &R, R RSB AR L, K
MHERE,

$ % X W:

(1] XE%.Z B HYEARS LESHENENRI]. K
TR R3] ,2003,17(3) :34-37.

[2] XBE . BIEFHRHABERNEMTARLRLNEWNI). £1§
1% ,1960,8(2) :110-120.

3] T ZE,FAE.KE KRS OECBEAMBERES L EHP
HEORBBIRFE (1)K LR FE2E R ,2002,16(4) :9-12.

(4] & ZE.ZF45®.ZF B S FARAABEREEAXNELEERX
TR R[] Rk TE%4],2009,25(4 1) :69-72.

(5] % B YE#H.B FTRLIEBEXAEKRATHSEF LR
PR EREL]. PEK+RFFR%,2010,8(2):1-7.

6] B EXNE#H.¥% B, HLEBEXATHEARKTERM
HEERE]]. P E R A% ,2010,43(15) :3143-3150.

(7] BR (E.BRMEMA,D B85 BB AR L s A2
B AP R 1] P EA SR FHR . 2012,20(1) : 105-110.

(8] ZE=H, AN FXR.FT EAEEXESEYEN LIESE
BEREESHEST) . K LR RF¥IR,2012,26(6) :31-35.

(9] ¥FBevs IE@R. % W, FAUEBEBREKEH BT
R ()] K LR ERE#H ,2012,32(4) :32-35.

(10] s, RS, XEy KELERREAR LA LR+
BRI RI]. K LRFE¥IR,2007,21(4) :63-66.
(1] ZEm¥, Bk, #EA,.§ SEAWRMAIEEENE -
Ry EAT] . K LR RER ,2001,15(6) :129-139.

[12] HBRE BRLBEFRAWEXATW KD R MEBRT].
YWH,1999,12(1) :14-20.

(13] BERMFEH,KEE, S REREE ™R #i
ERROS R[] L RER S K L ERFFEIR, 1996,2(2):
32-37.

[14] EEH,XTER,REH BERE W B RS it + EH
A1) KR EE B 5 H8,2005,14(6) : 775-780.

(15] #ABE, A%, T 08, % 4B BB % 1%
HUtEBr 5T (1] L2 1R ,2004,41(6) :854-863.

[16] ES®.ZRE6.% 2.5 FTRAELAE=REEamMt
BH MR I]. K R H%R,2005,19(3) :70-79.

[17] BE=#. % F.%eH. S HULEISHBELD - ERm
R I]. K L RIEBETT 2007, 14(4) :348-351.

(18] = B.AREF ARE.F HIEFRHEYREABLTIEES
FWAERE]. BH2EER,1992,37(4) :366-369.

[19] F B.8RE ABE.5 H1+AFHYRRES B
AR BT LR I]. P ER¥(B8),1993,(3) :254-259.



