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Factors Affecting Shear Strength and Contribution Evaluation of
Root-Soil Composite Systems of Five Halophytes in the Salt Lake

Region of Northwest Qaidam Basin, Qinghai Province
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Abstract: To explore the factors which affect shear strength of five halophyte root-soil composite systems and
the characteristics of shear strength, the region around the Gasikule Salt in Qiadam Basin was selected as the
test site. First, five predominate indigenous plant species such as Phragmites australis Trin. , Triglochin
maritimum Linn. , Carex enervis C. A. Mey. , Leymus secalinus (Georgi) Tzvel. , Koeleria cristata (L.)
Pers. were taken as test plants; then indoor direct shear tests were conducted on the rooted soil of the five
species to investigate the effects of such factors as Bulk density, moisture content, root length density, root
weight density, and root area ratio on the shear strength of rooted soil; finally, based on the above tests,
grey correlation method was adopted to further evaluate the degrees of the effects of these factors on the

shear strength of rooted soil. The results have testified the grey correlations of cohesion force (¢) and
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internal friction angel (¢) with the factors, that is, the correlation of bulk density to ¢ and ¢ is 0. 740 and
0.879, 0.698 and 0. 849 for moisture content, 0. 692 and 0. 609 for root weight density, 0. 655 and 0. 519 for

root length density, 0. 631 and 0. 569 for root area ratio; among the five factors, there is a significant correla-

tion between bulk density and shear strength of rooted soil for the five species. Phragmites australis root

enhancing soil cohesion ¢ value is relatively significant because the root system is approximately vertical in the

soil. Therefore, most of the roots in the sample pass through the shear plane, that is, when the composite

shear deformation occurs, the root system in the sample can basically play a role in resisting shear deforma-

tion. The results can be significance of preventing water and soil loss and controlling shallow landslides and

other natural disasters in the areas with similar geological and climatic conditions.

Keywords: Qaidam Basin; Gasikule Salt Lake; halophytes; root-soil system; grey correlation method
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SO YR 2 A R BT BY IR E Y 22 5o ROR
R ZR R 0 255 B, X X 5 A AR T BT 5 B 1 f
R BEH R B2 R R 1 R G WS A AR
A R ECIR R RE B B 9 R R 2 AR T 5 R
FRAASCH BTk 5 H L &k R K% E
(RLD) (5 % & (RWD) AR 1] B e (RAR) 5 Fl [
F 5PN R 2 R A OCRR B . R (8 DGR A BT A
h KA RGBS A BGR A B KO R GE T £S5 %
K 5 40 G LB DR 1 G R % DR B R A7 8 i 3
L E, R KK E AR, RULER 752 %
T ARG PE AR .

AR TG 52 BT 2R FH 1) K 6 5 30K 43 A 194 25 B R G Bk
JEM TSRS P MR — £ E SRR RS o H
FINEEM o H 5 A, KR MK E (RLD),
R % B (RWD) AR T A (RARD S R br 22 0] 1Y
KEREE REL

Amﬂx:m?xmfix |2/ (k) —2: (k) |

Anin ijnmkin |20 (k) —2": (k) | (5
2 G (o) 2 228 B4 5 5 L BRI 51 g A4 X6 10 4L
I 22 1] 1) ORI R B Ao N S8 8RS vh B (B S LUK
B4 ot BRI M 4 X 22 18 B A () = |2 () —
& R | 3 A LT 2 1 H ) B /ML 3 A R 480 22 (E R
Byl 30 AP R p€ (0. 1) AR W 0.5
4.2 STHBLEEYR-—TESURNEREZMER

RERITEMN &R

H % 4 AT 0L, X AR R 22 i 40 A0 B 20 2 3
AR L BRI R c S5 EmPE R ZN
AR IR B 1h R 2= /MR IR R - AR O 0. 740, K&
0. 698, iR AL 0. 655, AR ML 0. 631 i R 2
KP BABUREIR 43 A 19 JC K #5 R R B RTA B AR —
KGRI o {5 52w IR 3R TH) 9 DGR BE i R 2/
WK g - 25l 0. 740, F K& 0. 698, HR % E
A 0.692 AR KB N 0. 655,

TR A IR BE T AR DG 9T 45 AL 3R W 0, S 106 i Al K
HEEGS SR AR . gk 1A, X
W5 FEAR — LR AT EETEMR LT 030 em
TR L EAL 25 AR R A SRR R T ¢ (HARR I
AR SR, BNE S 2 AR 030 om 3R B AL 5 Ab 7%
HHRZE/MKIK 730 1,70 g/em’, i3 4E SN 1. 56
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g/em’ , K E B 1,55 g/em’, #i5K 1. 51 g/em’ , V4
Fohy 1,46 g/ cm’ s ARV b, B A ARG SR 77 ¢ i K & /N
WKUH < 2525 Ny 26. 93 kPa, g dESE Ky 24. 8 kPa, Tk & 5L
N 24.1 kPa, i % 4y 21. 8 kPa, ¥ % 16. 86 kPa, [fd]

Bf . F 3R 4 T 5 FhEh AW &2 A IR 25 B 0 DAL R
T3 ¢ {EL I 5% ) A B AH X 45 Oy S 3 LR, AR R 0 B R
5 FpER A A RRE I T ¢ B AR R B L AR
EFETREK% MR AL,

R4 SHEYR-—LTEAGHEN CESENERIREBXRAHNRREXBRETELR

B R i

00T 5 I 32 B R PR R

#7) 1% /em BRO O k% RLDS RAR/ % rwbr
(geem™?) (ecm * cm™? (mg e+ cm™ %)
0—10 0.893 0. 684 0.333 1. 000
SR E A 1020 0. 840 0. 882 0. 366 0.525 —
20—30 0.592 0.592 0.421 0.577 —
0—10 0.931 0. 851 0.816 0.717 —
W AR SEAR— -8 Ak 10—20 0. 826 0. 810 0.683 0.482 —
20—30 0. 638 0.599 0.583 0.483 —
0—10 0.915 0. 805 0.562 — 0. 865
T ER—+ 52 4k 10—20 0.786 0. 840 0.595 — 0.691
20—30 0.619 0.571 0. 606 — 0.724
0—10 0. 855 0.873 0. 893 — 0. 851
WER L E A 10—20 0.718 0.728 0.788 — 0.534
20—30 0.643 0.558 0. 665 — 0.496
0—10 0. 688 0. 668 0.756 — 0.537
BER - LE A 10—20 0.619 0.548 0. 959 — 0. 840
20—30 0. 544 0.469 0.799 — 0.693
KR B 0. 740 0.698 0. 655 0. 631 0.692

M 5 Al L, AR AR AR 0 AT 0y S RN Al SR
WG IRNBEEE o {85 5 5% 00 AR ] 09 K 8 5¢
BB P R 2 /MRl : 250 0,879, & /K& 0. 849,
HRIAAREL Ay 0. 569, AR %5 B oy 0. 5195 4R 5 5 /K - 5l fit
RLR A0 B O KB R R RN AR — 5 A A N R
1 o (E 52 2R [A] 0 SCHR B K 2/ MRIR Oy - 45
9 0. 879, &7k B oM 0. 849, M EBEF Ky 0. 609, MR K %5 3

0.519, h EIREERATRLL XN 5 FhEh AR A A A
TRAEF X IE N EEE AR o (ELAY WA A P2 AR X 08 35 5 it
A AR ZR S DL 3 A ) S A AR S A 1A AR
T AR FEXT A EESEE A1 oo L B0 MR R B AR XS 8 35 T AR I
JEE s MR K ABTREIR 23 A3 9 TG Jk 7 B 80 e A
SR MR RS A BE R AR oo ML ) e JEE ) I 3
TRKEE .

RS SHEIR-—LTECHENEER o ESHMERAREXKRHEREXKETHEER

ST BT R 1 E R R

AR TURE TR B aT) RLD/ RWD/
2y {37 & /cm , HAKE/% , RAR/ % ,
(gecem™?) (em * cm ™) (mg + cm ™)
0—10 0. 893 0. 684 0.333 1. 000 —
PMER LB S 10—20 0.962 0.913 0.337 0.468 —
20—30 0. 886 0. 886 0. 341 0.436 —
0—10 0. 896 0. 822 0. 845 0. 697 —
WAESER —+ &2 Ak 10—20 0.972 0.996 0.587 0.432 —
20—30 0.979 0. 889 0.442 0. 382
0—10 0. 808 0.721 0.520 — 0.987
T ER—+ 52 4k 10—20 0.822 0.771 0.461 — 0.516
20—30 0. 863 0.977 0.412 — 0. 464
0—10 0. 841 0. 824 0. 807 — 0. 845
iR — L8 A% 10—20 0. 939 0.924 0.579 — 0.429
20—30 0. 980 0.796 0. 490 — 0.392
0—10 0.728 0.752 0. 664 — 0.967
BER— LB &K 10—20 0.756 0. 898 0.528 — 0.470
20—30 0. 858 0. 888 0.443 — 0.408
335 0. 879 0. 849 0.519 0.569 0. 609
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b NN O N R N 7 N S P R LB T s
B JEOIR 52 A R IR BT B 5 B R e R R M A SRR T
X EGERRR ) o (R R R 2 /MRIR R T%
JENT 0,001 mm FiRLF RS RE C R E
BERIR G KA A ML o RS A o (1952 T ER
RE/NWARE A FZ 5 Co /T 0,001 mm Zh
g KRS KE. THE AIRSE REE.
2R AR OR R A TR A B T TR B R A Ll R TR
ZEBRHE AR, el M 33 B M L5 S RO [R) 2 7R A K
B A Hl DA T BT B SR B AR AR VA L E KR T
FECRAL R L EHE A R AR MWD {58/ Z kL R
FHIR 6, OCHRIE 73 B T 52 ) 1= JE BT gy o B A 2K &,
HEERRNFmME SRR cHE5EAGKRAEZ
() (1) S TR 88 AH X 55 A i 3
4.3 SHEEEWIRRIEE T IKHIET R E RN

2 R XN P S RS S SRR AE AR —
HRAE IR SR 1 o [EA N BE AR o (8, 20 B E
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i, R 2 AT 5 M AR — 2 A R A b 3R
DL 3 DAFITREAAG R Ty o (H B E R TR LR
J1 B MBI @ (AR R I B B AR A, 5 Ff
EAERYIR R T o HEAR RN AR L ik
HR BEANA AR — L2 SR R LT 0—
10,10—20,20—30 cm TR A7 E A4b  AHXT T 5 4 HAL R
7 ¢ AR IR BE 4> 9k 153, 11%,122. 91% .84, 72%
183. 30%, 143. 34%, 90. 94%, 154. 00%, 111. 37%,
76.73%,112. 26%,93. 61%,74. 96 %,67. 85%.,50. 89 %,
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S - AR B 5 AR
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FIOR R IR T o (A AR AR R Ry 2, R R
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WY E AR T c HHRE LR 139.19%,
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