Wil W3 T B % W Vol. 29, No. 3
1992 4 8 B ACTA PEDOLOGICA SINICA Aug., 1992

BIRAN LB p R R B

5 RRE
(B EBMRAL LTSI, 550002)
8% HE%

GRPR*E ikt mentons)

AXUHAERAEYRRGE REE - A EOHESEIEM], FREARLRE
BRI N B 6 L M P R E AT TR HREN, HRERRE
R e A SHENE P AL HRESRRB AR 200n +EA, BRI KR
AREERNBOEN, OBV AKTEHE 0.82 Uk, 20em YT EERAMRYD KR
BRI R R R AT 1R 1 WU b A0 2 B 4R B2 R RO 5% & 9047 >
SEHEHRES30° REC4.0mm/min RfT, HRXHERBEEET 166 f7/1000m® FXFH#
TR RBIH R BAEA, KR ROFRRE TREN 30em,

RWIB  ERRER, LM, i B, BRI R

—. 5l

ELRIRRBER 7020 ERRE ERaURR S EMATERE, ENEXTE

illlg

BOK R PR TR, W B L RAGER LM R A D AEXER, BRI RERHEE
FARD LMK I RIFSHTEOATHS ARV EREAE THIRAOE LA,

REBRZ N FELR R0 WA EIEHTENEERAR. IRV EKIERREREY

Bk, Kl REERHRE LROREE, KARRN DR REREE F. A3HE
SRR ARTE A ER DRGSR ESESEN, AR LER AR LW
e B RBEET RN,

.MM E &

(=) #nus

ARRNAERRLRBE.) " EABERARAB YIS (Borhriochlos ischaemum L. Keng) {EE

* EREANPESEHTH.

N ]



3 Z BY%: HARARXN LMK ELKEL 503

%1 MERHIMBEARR

Table 1 Conditions of soil and grass cover in the test ares

BHHRR
: "

Soil type Gras?&%ﬁt%ation Weight zfsli:’.;. cover Sh;tpe
SR

cm cm o__20°

nAL By B RARER, & 15955, 760.2 18°—20

REEXR 15—95%
b fang: i3] x x 18°—20°

(Themeda sriandra var. japonica) MIZEHIF B (Carex filipes ohuri) EEWHNH)IBEEBERLT B
HEX,HR 970—1020m, R RA 60°, HME XA LR BHBRHE(E 1)

(=) iRF*

LIREERNE: BiEERmeEE"  EARNFERAIKE 2m (K) X150 (F) X 1.5m()
B EE 8 1M IR ABEETIRE, REEMVERE H(IR/100cm?),

LRENE: SRMABZRRESHET. A 100em! x10cm FRBRTR 20 X 10 X 10(cm*) &)
BRESEIRHESER 10cn HERE, YERBERAMLRE FSRANLIHEBTHERN 0.50n
R S b, ZE K R AP M BE, S R BRI AOIR R B 105 O, Bk 16 N E A, RIGFE 1/1000 e
FRRLHFE,LUE 10000’ +HFSH{FHRHNER (3) RERENS Do

S.EMpUR R RE: REESGENERIMEIAEEY . RERFY, EEHESRATENE
LSS E EATHERR, ¥R EARY ERSNENER, £ 0—50cn HIEATR 10cm
BT 50—150cm +ENER 20cm Bt K, BEE LR ERFEE, ROEVAORER TP
Bl BEC 15°,20°,30° ) fE AR R EE , LR |RTAR AR £ TR (0.5,2.0,4.0mm/min) B
BERBRANME (20 x5m?) ey Bk i & 05 R R AE Y rRRIgE &, BRI R B AR RER
- (usmin) fEXMBIGN, IR 12 L57 AN RS M AS (Anti-scourability) #J38.

W RALR S/, AS Mk, MR MIMHE&R,

AN~
Lir

R 5tk

(=) EXRREEDRROSHHE
LRAFENSHEA: ERAEDRAYHERNT Inm AR, RASEMT
WEIE R MR L= BERE R, I 0—30cm +RABIED, & 30—70cm +
BERD RAE 70—150cm +EEFBITKTEHEA, BT 90% b2 0—30
em MIABR, 30—70cm TEARELEBRE 8%, 70cm LT LENS BIRHN
2% EA(E 1), |
- EMRABRERNE RO ERTEES, RILEMEERSE, BRESR

(1

~»

Rd = 1161099.67 Z %o

- r = —0.99970, p < 0.001, n = 42
Rh: R HMARBE  (R/100cm?);

Z HEBEREE (cm)o
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2. RENSHREA: HEEAENEADE 2 FiR, REBEIEREHMOENS
RENBEHTEREREFESRBEIAM, SHREN6%2%HE 0—30cm LR
W,2E 30—70cm LRAKELA S HRRN 8%, 70—150cm LRAN L BIRE 6%, %

PHRRSTIEREBBREER, KRARX%:
' Rw = 107.7537Z 2o

r == —0.99660, p < 0.001, n =45
A R, X?*El (g/100cm®); Z L EZHE (cm),
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Pig. 1 Variation of root density in soil profile  Fig. 2 Variation of root weight in soil profile
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Fig. 4 Characteristic curves of soil anti-
scouribility in profile at different slopes
and the rainfall intensity of 4.0 mm/min

Fig. 3 Characteristic curves of soilaati-scouribility
in profile at different rainfall intensities and the
slope of 20°
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Table 2 Value of intensified soil anti-scouribility by herb roots

B (S/g) Intensified value
iﬁﬁ! ﬂﬁ Slope
Soil Depth 13° 20° 30°
Ccm) B (mm/min) Raifall intensity
0.5 2.0 4.0 0.% 2.0 4.0 0.5 2.0 4.0
- 0—10 12.891 5.09 3.427 | 20.807 7.877 5.221 [ 17.325 | 11,371 6.266
10—20 7.796 4,297 2.809 | 10.496 4,609 4.397 6.556 3.372 2.964
20—30 4.137 1.779 1.513 5.987 4.508 3.638 1.825 0.971 1.253
30—40 - 0.425 0.233 3.894 1.539 0.074 1.803 0.177 0.153
40—50 1.147 — 0.042 2.716 1.331 —_ 0.925 0.195 0.063
50—70 - —_ - —_ 0.402 — - - —_
70—90 — - — —_ 0.283 — - — —
90-—-110 — - —_ —_— 0.164 — —-— —_ —_
110—130 — - — — 0.079 — - — —
SRR B W
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Table 3 Characteristic values of sediment reduction effect coefficients of herb roots
under conditions of different rainfall intensities (0.5,2.0 and 4.0 mm/min) and slopes

(15°, 20° and 30°)

B PHE L PN | N | RRE ERAN BAK
Soil depth (%) No. of
(cm) Average Maximum Minimum §. D. C. V. samples
0—10 0.88 0.95 0.80 0.0505 5.710 18
10—20 0.82 06.90 0.71 0.0570 6.95 18
20—30 0.69 0.89 0.51 0.1239 17.95 18
30—40 0.34 0.63 0.16 0.1910 56.79 14
40—50 0.27 0.58 0.04 0.1781 65.61 18
1) ROFTABMBREREY 0.5.2.0,4.0mm/min; HPHEE X 15°, 20°H 30°K A4 T RARD KRN
RoGEti.
3 4 0—20em ; BRRMR DN E R RO RS T
Table 4 Difference analysis of sediment reduction effect coefficient
by herb roots in the 0—20cm soil layer
% RHME HEE EH 8% F  gEE
Variance Freedom Sum of squares{ Mean square F-value Significance
HERHE 8 177.50 22.19 2.84 P>0.05
. ;tE 1 '466.88 466.88% 59.86 P<0.01
CE 8 62.36 7.80
&R 17 706.74

¢ DX, BROBDPUNDE, ¢ =1 B, RARZORDBBEX, ¢ <1 K, REH
BDBEBL, ¢ =0 K, #HALRDE,
EAMRORR, BEER AN T RGN EN, ERRUEHAANE LS
RERUSR TR DRSS ERRTHE HEREBEER, Rit, A
REATRANEIBRRRERA LMENHERARDUEARBER, EAHY
RAERRRERFNABRS THORD AN RBOHEELR 3 FRok 3 9, PR &
BT ERERRRARD BN FEKE, ERANRERARDUEZTHERTE -
B e AN, EEE AR, R R R RBI B3R, ERABE/N BRI
WEARROEMRE R R, ZREXRD, L REEMN,RARNBRIPEBIRA, TH
ENRBEMHEEEA,E 0—3cm WLER,ZRR (10cm) +ERRRRDEN
AMEOPHEHLE 0.50 UL, ERAKEREN, ton DUTHLARLE, RABDHK
BEABREREH/ATF 0.50, ERABRB A, HBERHE, £ 0—20cm +ER,
AE AR ERABDEN A RHOEHENERRAN, fHERRYBIERNET, &
%t 0—20cm +BH , ARBEERNETRANBDUBNARETERBEEIR(R ),
GREV, EA—ABLIEN, MERERTENERRDUNARENATE (F=
2.84 < Fop = 3.44), BHAIRERABYPEN A SHERFREMOER T REE, &
X 4R 7 38 76 - 4 phE O fE FOME 2 T B P A, RIEHIBR LR R R B A KK
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HEERRENERY (F =59.86 > Foq = 11.26), XEFLEHRATESFHHAE
B8

() BREERFRSHAEBLENXRARRRASDFTHEENORE

L RATERRES IR BRAERNXR: BRAFERHEES TRHMER
RS BIRTRIBXTGR 5 Tk 6), HREN, RABE RBESSHNHERLERR
BENEEXRXR, SHE S L 6 WERTLIED, BRRAFESHAEBAENEK
XARBAFEELE TERESHNREXARA -, HERREXR, UHAARLE
d R R 2 B AY 4 TR L (G S R T R L E IR/ R R R URIR RROTE R SE R

2. AR R W PR RGEEBE:

25 RBEE (RH SLMHAERLE (AAS) BIRK

Table 5 Relation ship between root density (Rd) and the intensified
value of soil anti-scouribility (AAS)

i N IRE Item
Rainfall intensity BHRAR BRAY IS 7% AR
Slope (mm/min) Correlation equation Correlation No. of
of Rd and & A4S coefficient Significance samples
0.5 AAS = 0.09616Rd% 120 0.99927 P <0.001 6
15° 2.0 aAdS = 9.7727Rd°-**" 0.98174 P<0.001 8
4.0 AAS = 8.0423Rq"- M1 0.96013 P<0.001 10
0.5 AAS = 0,28078Rg%41 0.99203 P<0.001 10
20° 2.0 AAdS = 0.17301RJO-*? 0.95610 P<0.001 10
4.0 AAS = 1.18496Rd°- 117 0.99992 P<0.001 8
0.5 AAS = 0.0436Rd" 4% 0.97321 P<0.001 10
30° 2.0 AaAS = 2,29848Rd1 -3 0.98929 P<0.001 8
4.0 AAS = 4,1736Rd**% 0.97217 P<0.001 10
%6 HE (Rw) 5ERHESERLM (AAS) BHRK
Table 6 Relation ship between root weight (Rw) and the intensified
value of soil anti-scouribility (a4S)
wa Wi me ltem
Rainfall intensity BHXAR HERN [“E 3.4 AN
Slope (mm/min) Correlation equation Correlation No. of
’ of Rw and A4S coefficient Significance | samples
0.5 AAS = 13.3690exp (3.3811Rw) 0.98997 P<0.001 6
15° 2.0 AaAS = 5.9768exp(1.6914Rw) 0.9177% P<0.01 8
4.0 aAds = 3,9513exp(1.0623Rw) 0.94386 P<0.001 10
0.5 AAS = 19,9014 4 5.5413InRw 0.9511 P<0.001 10
20° ] 2.0 aAdsS =8,2275 + 2.11991nRw 0.99594 P<0.001 10 |
4.0 AAS =6.2866 + 1.7759]InRw 0.90518 P<0.,01 8
0.5 AAS =1.26724 + 17,2909R» 0.98745 P<0.001 10
30° 2.0 AaAdS = 0.14635 + 12,.0147Rw 0.99436 P<0.001 8
4.0 aAS =0.53051 + 6.2961Rw 0.95539 P<0.001 16

’
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Pig. 5 Effect curves of herb roots to increase soil anti-scouribility unter
conditions of different rainfall intensify
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INTENSIFYING EFFECT OF HERB ROOTS ON SOIL ANTI-
SCOURIBILITY

Li Yong, Xu Xiaoqin
(Instisute of Geochemistry, Academia Sinica, 550002)

Zhu Xianmo Tian Jiying

(Northwess Instisuse of Soil and Water Conservation, Academia Sinica and Ministry of Water Conservancy)

Summary

Based on the studies on the profile characteristicts of root density, root weight and soil
anti-scouribility, the sidement reduction effect of herb roots and the range of soil anti-scouri-
bility increased by herb roots distributed in different soil layers are first quantitatively analyzed.
The results obtained show that the intensified value of soil anti-scouribility by the roots was more
closely corrélated with the root density than with the root weight. Within top 20 cm soil layer,
the effect of sidement reduction was not influenced by slope and rainfall intensity. This effect,
however, was evidently weakened with the increase in profile depth. According to the compre-
hensive analyses of the effect curves of herb roots 10 increase soil antiscourbility and sediment re-
duction effects under conditions of different slopes(15°,20° and 30°) and rainfall intensities
(0.5, 2.0 and 4.0 mm/min), the density range and lower depth limit of herb ronts to obviously
increase soil ati-scouribility are proposed.

Key words Herb roots, Soil anti-scouribility, Intensified value of soil anti-scouribi-
lity, Sediment reduction effect



