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a. Growth general situation of the halophytes
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b. Growth condition for the halophytes
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Fig. 1 General condition in test site
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Table 1 Test results of physical property indices for the soil around halophyte roots in test site
URL ST/ Yo
Rotmaben —— IR pgoen g RS
AR - T2 A1k 62.5 311 6.4 mt WALRRER S £ R
MRS - LR AR 61.5 28.7 9.8 1t WaiREhei - WRERE 1
TR AR - +5 41k 72.3 25.0 2.7 #rt Wiikshmi . mERE L
TR EFM - LA 61.8 13.2 25.0 mt WALRRER D £ iR
PR - REGIEK 54.0 34.5 11.5 MKt EERRERE L hEE

LA, AR5 A T o 5 114 2K e AR -
TR A T E R SRR (K
56 DX R BORE A B Ak Y R — 2 S Rl e

MR- B2 AR P IR R AT, 45 A R
AL AR AT O, R B RS 35 HAR
TR B, ELAE AR rp 22 S U BR300
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Table 2 The calculating results of root content in root-soil composite sample of 2 kinds of halophytes of

Phragmites australis and Triglochin maritimum in test site

W - EEAKRRE  REEE/mm PR/ mm RIETINARE/AR ARERL/ % /NI AR /AR
GE (52 0.76 ~1.45 1.07 147 1.68 56
O 0.44 ~3.52 2.48 29 1.77 11

OF P K IRTTHE 0 S2F HMBURE R FH AR P94 100 mm 755 63. 7 mm (R RS 8T 5 Q/NIR JT IR B35 1) 2 2 7
LA S =i ge AR — b5 A RS AR A AR R, R R 420 61. 8 mm

R3OWIEX 3 MAURBS R BRI - L2 SR OB AS

Table 3 Calculated results of root content in rooted soil for three halophytes with fibrous root in test site

e A= N . MR FIIN TARE SIENIARE JInAR &
L HAEEE N ) . .
K /mm AR BT &/ g /g+cm /g /g
A=Y IA 1.08 0.74 0.012 1.53
b )= A 1.05 0.63 0.011 1.31 3.68
TEN 0.97 0.41 0.007 0.84
LR 1.02 1.22 0. 020 2.53
ES Y )= A 0.99 0.72 0.012 1.50 4.99
TIEN 0.92 0.47 0. 008 0.97
LR 0. 89 0.78 0.013 1.62
Tk HhE A 0.52 0. 62 0.010 1.28 3.71
AN 0.48 0.39 0. 007 0.81

OF P EZAIEREHERELT S em (7 EAL, PR AIFHRIBRLLT 10 em (75 4L, TR MISHRIRLT
15 emfi EAL ; @FFTTAAEH 61. 8 mm, 2 20 mm, HLFR ] A SEAR BT 248 — 20 55 DR s 2R T N 9P 1
@FAELRI YR T] AEEAR BT (m) 53R TIAR(Y) Z 1L
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Fig.2 Diagram for root arrangement in rooted soil for the five halophytes in test site
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MAEAR - E AR MR - 25K B
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Table 4 Direct shear test results of non-rooted and rooted soil for the five halophytes in test site

I A= iRy c f/kPa 5Ty o (HIGIREE/ % WIEEIESM o 6 /°
R Ll — 8.72 — 28.3
AR - +E A% T E A 11.09 27.2 28.2
AR - £ E Ak T FAAR 15.94 82.8 27.2
TR - 2 A1k IR s Ak A A 10. 84 24.3 28.0
PR - L E Ak IR s Ak A A 19.19 120. 1 24.2
ThkE =R - LB A& IR Bl A A AR 10.38 19.0 28. 1
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fis. &4 Hli £ P1LP2 (P3 P4 73 Bl ALK
RELETE BE 342314 50 kPa 100 kPa 200 kPa
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Fig. 3 Relationship between shear strength and vertical pressure of non-rooted and rooted soil for the five

halophytes in test site
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Fig. 4 Relationship between shear strength and shear displacement of non-rooted and rooted soil for the five

halophytes in test site
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Table 5 Test result of shear strength of non-rooted and rooted soil for the five halophytes obtained by direct shear and tri-
axial compression test in test site
PEUN
W B et I R ) R RN IR g (1
PER - 2 A TEEH AR 8.17 37.3 28.4
AR - TE A e AR 11. 65 95.8 27.5
BRI R - £ A1k IRl A AR 7.39 24.2 29.8
PR - £E A IR SR AR 12.71 113.6 28.5
KIKERR - LA KT RER R 7.09 19.2 3.0
— 5.95 — 27.8

e

OFPRERTT c (IR IR - 12 G REERR ¢ JEBER LRER T o [ERREIMIEE , 5 5 ik 2

[ - LR A HIEERR ) ¢ [H—FRK MR ) o ) /R THR
100

80

60

40

a 1-a3/kPa

20

5.0 1

o
(=}

20.0

0.0 15.0 25.0

el%

a. B — L E A

120
100
80,

al-a3/kPa

c. BHEBIFR -+ H &K

120,
100]
801

601 10kPa

al-a3/kPa

40
207

40kPa
30kPa

20kPa

e. TRKE R — L H &4

a 1-a3/kPa

al-a3/kPa

a 1-a3/KPa

1

?cﬁ]ﬂM%KJV”%%%%ﬁﬁﬁmﬁﬁ

00 50 100 150 200 250
e /%
b. BIEFR -+ EAK
1204 30kPa  40kPa
100+
801 20kPa
601 10kPa
40
204
0+ T T T T T T TTTT T T
0.0 5.0 10.0 15.0 20.0 25.0
& /%
d. PER-—TEAK
100,
] 40kPa
80_2 30kPa
60] 20kPa
401 10kPa
20]
0 e e e ERERREES )
0.0 5.0 10.0 15.0 20.0 25.0
e /%
£ £+

B5 WX SRR AR — 152 AR SOOI SR R R Uk 20 ) 28 55 Tl 1) B A2 56 2R

Fig. 5 Relationship between principal stress difference and axial strain of non-rooted and rooted soil for the five

halophytes in test site
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Table 6 Test result of shear strength indices of non-rooted and rooted soil for the five halophytes obtained by direct shear

and triaxial compression test in test site
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Experimental Research on Mechanical Strength of Rooted Soil
of Halophytes in Da Qaidam Salt Lake Area in the
Qaidam Basin, Qinghai Province

YU Dong—meil’2 , FU Jiang—taol‘2 , HU Xia—songl‘z’3 , ZHAO Dan'?, LIU Ya-bin'?,
QI Zhao-xin'* LI Shu-xia'"
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources ,
Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences, Xining ,810008 , China ;
2. Key Laboratory of Salt Lake Geology and Environment of Qinghai Province ,Xining ,810008 , China ;
3. Qinghai University , Xining ,810016 , China )

Abstract : Da Qaimdam salt lake and surrounding areas have been selected as the test sites and 5 predom-
inant halophytes ( Triglochin maritimum Linn. , Phragmites australis Trin. ,Leymus secalinus Tzvel. | Ley-
mus paboanus Claus. , and Carex enervis C. A. Mey. ) have been selected as the test species. Direct shear
tests and triaxial compression tests have been performed to rooted soil samples for the five halophytes as
well as non-rooted soil samples to compare shear strength indices for these samples. Based on these, con-
tributions by roots for the 5 halophytes in increasing shear strength of soil have been evaluated, and the
following results have been achieved: (1) As moisture content and soil density remain constant, shear
strength indices, cohesion forces (¢) of rooted soil for the five halophytes are 10. 38 kPa ~ 19. 19 kPa,
markedly greater than that for non-rooted soil, while the internal frictional angle (@) exhibit no marked
regularity; (2)In contrast to non-rooted soil, incremental rates of cohesion force rooted soil for the five
halophytes obtained by direct shear tests and triaxial compression tests are 16.8% ~ 108.7% , and
19.2% ~113.6% , respectively; (3) Direct shear test and triaxial compression test results show variabil-
ity of shear strength values of non-rooted and rooted soil for the five halophytes obtained by direct shear
test are in according well with what obtained by triaxial compression test, and value magnitude of shear
strength of rooted soil for the five halophytes from larger to smaller are P. ausiralis, T. marittimum, L.
secalinus , L. paboanus, and C. enervis, and non-rooted soil has minimum value in shear strength. The
conclusion has a great significance and real value in implementing studies in the mechanism of soil shear
strength reinforcement by halophyte roots in the test site.

Key words:Da Qaidam salt lake area;Halophytes;Rooted soil ; Shear strength



