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TR, EA S R SR 5L b
i # ( Ulmus pumila 1. ), 32 % ( Morus alba
Linn. Sp. ) % 8 Rk AR 2R W M %0 J118
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iR A= AR I R BRI A T RIASCR A5 D7 T B IS
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ToKE ¥ ( Carex enervis C. A. Mey. ) 75 ¥ ( Koeler-
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Fig. 1 The schematic diagram vertical sampling of soil around halophytes roots in test area
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Table 1 Test results of soil bulk density in growing site of nine halophytes in test area

R LA AN [ HURE TR 1 2 o M REAIRE 5/ (g om ™, % )

T 45 ik — - -
0~10 cm  ZAEFEREE  10~20 cm  AEEREE 20~30 em A HEFECIEE

MdsE 1. 34 0. 10b 17.59 1. 46 +0. 09b 12.35 1.54 0. 11ab 9.17
A 1. 48 +0.29ab 8.37 1. 52 +0. 26ab 8. 65 1. 61 +0. 25ab 4.71

T Ik E B 1. 60 0. 09ac 1. 14 1. 64 0. 07abc 1.04 1. 66 0. 07ab 1.92
oo 1.43 0. 07b 11.83 1. 57 0. 15ab 5.59 1. 62 40. 13ab 3.91
o 1. 30 40. 06b 19. 69 1.43 40. 10b 13.98 1. 50 0. 08b 11.30
NIRRT 1. 25 0. 06b 22. 84 1.34 0. 02b 19.28 1. 52 40. 04ab 10. 06

b X B2 1.37 40. 03b 15. 49 1. 57 40. 03ab 5.30 1.59 0. 07ab 5.68
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st S
I 32 LR A o] BURE VR B A28 8 S BEARIRE/ (g+ em ™, % )
7
0~10 cm HEMERIEE  10~20 cm  FEBEREE  20~30 cm A RIRIEE
ES/SSNEES 1. 40 40. 04b 13.40 1.46 40. 07b 12. 17 1. 52 40. 04ab 10. 00
H o 1.51 £0. 03ab 6.79 1.56 +0. 05ab 6.02 1.59 40. 05ab 5.92
BoH 1.62 +0. 09a - 1. 66 10. 07a - 1. 69 0. 08a -

O B PR EHRE2E  FEAECN 3 A, RSN T BE R R AN TR A 70 AR ) SRURE PR B 25 2 S 1 3 (M
N IR ) LSD k), P <0. 05 5 2 HE FAIR IR B A2 AT 7S DX BN 9 FEI7EHE R LR 0 ~ 10 em 10 ~20 em 20 ~
30 cm GREEAL , FOP3 4 T AR A R R L AL P 2 2 B AR AIRIR L s D = 7 W T TRl

2.2 TEESKEREFE

B K R A i A R R R e Y
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R, 503 A M A KA A L 32
HZRLLTF 0 ~ 10 em PREE(N B AL H S KRR
WR AR B R o 2, S /K B B S R B R 3. 46% ~
29.90% , H: v DL 7L B2 v R AR R R, R
29.90% , HiFELLF 0 ~ 10 em L 4 HEK /&
TSR T 10 ~20 em F120 ~30 em , i 42

L LR 10 ~20 em 120 ~30 em %R 4D + 1
oK iR B A X OR, 43 A A 24.78% i
23. 47 % 5 IR vy 5 7K A W BEAE XT8N, 43 5 R
0.81% #11.28% , 3R 0 ~30 em AL AL+
B KBRS IR E N 1.85% ~26.05% , H.
R Z/MIRUCH < B 2 g R SR MBS
MBS JAE TOIKE R SRR T TART E,
S DR AR v i AR R AR, o 26.05% , 1R
PEREIR AR AN, R 1.85% o Gk m ) 3
SURPRTE T, AW AR R S A T B b R A I
b3 il S8 (A M, o) - A8 ) 3 o 1 AR — e R
e, LR RSN, (A5 EK AR B — e R
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Table 2 Test results of soil moisture content in growing site of nine halophytes in test area Yo

MR LA A R BRI 8 5 7K it e 4 o i 2

T 45 ik - - o
0~10 ¢m FOKEREEE  10~20 em  SUKERSEE  20~30 cm  SUKEREEE
LS 26. 54 +3. 47ab 16. 35 29.23 3. 92ab 12. 64 35.47 45. 31ab 22.61
SR 28.67 2. 67ab 25.69 31.25 42. 46ab 20. 42 35.27 £2.52a 21.91
ThkE e 24.82 +1. 18ab 8. 81 27.33 42. 53ab 5.32 31.03 45. 21a 7.26
#ioow 29. 63 6. 25a 29.90 32.38 46. 89a 24.78 35.72 8. 35a 23.47
nom= 24. 65 +1. 65ab 8.07 28. 34 +1. 90ab 9.21 31.24 2. 27a 7.98
ANERET. 29.13 42.07ab 27.71 27.37 +2. 64ab 5.47 33.74 3. 29a 16. 63
X ES 25,55 42. 89ab 12.01 31. 56 +2. 09ab 21.62 31.78 1. 62a 9.85
EERITL 24,16 42. 25D 5.92 26.25 +2. 48b 1.16 29. 82 0. 86a 3.08
SR 23.60 2. 79b 3.46 26. 16 3. 08b 0.8l 29.30 1. 73a 1.28
#oH 22.81 42. 43b - 25.95 +1. 67b - 28.93 2. 02a -

OB I EAAR 2 FEAKON 3 A, RIS /NE 5= BER R AN [ A 70 AR ] JBORE R 2 5 7K e 22 e B 3%
(/N5 22805 B LSD 32%) , P <0. 055 @ 7K e 412 i e JEE 418 9 JE BF 58 XA A 9 FiAE I E 32 LATR 0 ~ 10 em (10 ~20
em 20 ~30 em PR AL, HAFE K B BRR T AR 7] TR AL P2 B oKk B B IR D - 7 Tz A e
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PITF 0 ~10 em PR &b 4 5 £5 %R AR X 55 i 2%
() R /INAG R 5, 6 b XU 48 50 5k 205 R A X 3 AR
M2 LR 10 ~20 em 20 ~30 em 84D 4 e £k
E S ETE AN pIUNYI ISIE S SN ES EPO R (1
Ve AESE A/ INE R 2 AEHZR LA T 30 ~40 cm F140 ~

WX IR R LT 0 ~ 10 em TR BE AR 7L
(GE| DN VAR EE SN EPIFIIE S PN RS o
e B AR B R AR AL, B P D HAR &
TEEE B R AR A REERAR)Z , IR R
WA HAEAR R AR IR 2, i PR R AL 722 1k
MU B A R AR SR R 20 Bl o A ST
FEATN' iR B8 ) AR R AR R, AR bR
AR A 2R R Rt i 2
GEIE N AR EE NS LIRS PN RS L
Yle T HEE A, s B AR R A
L e 7 , IXLEAR PR A#)Z 0 ~ 10 em £
S th BEGE s [FE, bR AR A A I X R
10 ~50 cm JRBEAL 3 4x 65 ACRR a2 R B
ARG (A 2 Frn) , X R E
ek 7/ 5 R s e 11 U o ol o o 2 7 g ok 313
e, AT 247 A0 MM - e o A P

o R 8 HhHRER
O LhEHE o A{l
on=E B /MEBiE
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BUREBREE /em
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Fig. 2 Relationship between sampling depth and total salt content in growing site of nine halophytes in test area

50 cm PREE AL A HE AR A 1 2 T AR AH
XA, HZELIT 0 ~50 em PRI HHERGER %N
8.24% ~84.25% , H i KR Z /MR : /INMERR L
VAR JOKE R RS | il i ER b XUE A |
2GRN FE  Ho DL/INAE JB5 E 8 2R A X
B0, BRSO ARG A, T 2 =5 R A5 R A X A
2o HEBFRAE T/ b 2R 55 B A X4
g AT R S0 /N 3 - e 43 2% R
Tl R B IMG , FIBHZAR Y & 2244 TRAR A
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Table 3  Calculation results of soil desalination rate in growing site of nine halophytes in test area %
TR BB IR HE 1 T A it 36
ER7/ BN
0~10 cm 10 ~20 cm 20 ~30 cm 30 ~40 cm 40 ~50 c¢m

FAESE 11.77 32.04 61.26 75.90 88.32
Ja -32.77 36. 44 21.46 6. 86 10. 09
TolkE 80.71 54.77 63. 65 64.77 73.31
) 15.05 42.04 19. 32 32.02 42.98
wOH 73.96 62.11 48.25 75. 82 93. 87
Th XU 25 6. 80 43.76 22.91 29.97 25.72
EN S SNEES 18. 20 31.56 0. 87 21.29 35.17
JNAE IS 85.92 86. 42 87.36 68. 90 92. 65
Bl 21. 68 42.95 58.04 22.18 26.71

410 ~10 em 10 ~20 ¢m .20 ~30 cm 30 ~40 cm 40 ~50 cm $$AYE 9 FAEIEHL T LR 5 A BURE VR o7 5

WA L ek 70 WOR B 35 5 T =5 4R SR R R
HIY) AR R W ER 7T REETER R RZ I ERACR
FHXAS B2

2.4+ pH EREHE

1% pH {2 T IERR B 1Y 2 FE bR, pH
fERTF 10.0 9+ HE P 4 — i A B 2R K
F AN 9 FhERAAE Y A K IX 4338 pH (AR 45
Eh A A AT A [a] A5 B b R 5 pH B, Horhoi
FLIT 0 ~10 em AL DLEE b X T 2 PRI 1 1
pH (B H B3, 5. 74% ; MK LT 10 ~20 cm
DRIE AL LATA REFEAR 18 pH AR, 9 7. 36% 5
LI 20 ~30 ecm 30 ~40 cm 40 ~50 cm R )E

Aib DL ER b X A5 R AR 1 18 pH B SR AR XT3 0
2 R EAR 3.79% 4.15% .6.41% . %% I
AR LT 0 ~50 em¥RJE, FEAK L4 pH {H1Y
fEJT R Z MK N « Eh KB AG A 5 RS |
A N=LI WY WYY X ES N |
2, Fhh X R 4 AR - 45 pHL A 1Y BE 7 AH X AC0R
15 pH (B BREAL 5. 11% , F 05 RTTA R -
e pH {E 1 RE 1 XT B8 0 A BF T 4 AR
T AR Sa AREMD U A A 1 0 55 10 Fip
hAEfY) , s &2 5 i Eh ik + 1 pH (HI9H A
)RR B ARG, ELXT R LR 0 ~ 10 em £11110 ~
20 cm TREEAD 1 58 pH (R HCE R T D 208 T b 3R
LI 20 ~30 em R,

F4 WX PR AR R I X A pH (RIS 45

Table 4 Test results of soil pH value in growing site of nine single halophytes in test area

AR BORETREE ) 4K pH (A
PR
0~10 ¢m 10 ~20 cm 20 ~30 c¢m 30 ~40 cm 40 ~50 e¢m
il 7.90 7.84 8.01 7.91 7.88
W 7.92 7.91 7. 90 7.94 7.84
RN E 7.86 7.71 7.87 7.81 7.67
. 8.22 8.13 8. 12 8.05 8.04
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Gk4:
N TR HURE R BE 1) H 44 pH i
LEE7/ BN
0~10 em 10 ~20 cm 20 ~30 cm 30 ~40 cm 40 ~50 cm

Te Ik B 8.00 7.92 7.99 7.89 7.89
F1 7.96 8.00 7.93 7.93 7.84
ES T SNEES 8.48 8.35 8.38 8.23 8.34
A 7.91 7.55 8.01 7.86 8.03
INEE 8. 17 8.45 8.43 8.37 8. 47
BwoH 8.33 8.15 8.18 8. 14 8.19

FH1 0 ~10 em .10 ~20 ¢m 20 ~30 em 30 ~40 cm 40 ~50 cm $8 IR HFIT XN 9 FAE7E 32 LT 5 AN BUREIR

(DA
2.5 tHELFASERETHME

PR RLERZBEAISIE XA,
APEAERHESE—RINEN T, 2ad SRR
WARVER A6 TR BRI . £

@ #Rt D%
2.00 - O #iF O%E
1.80 - ISP INES D/NMEE

2R /(g kg

Bo P ISR S A AN BRFCh TR, 4
R AR TR R R B R AR T, AT
FHER FEAC kR — o BESEIX 9 Fhih A
YR AL 0 ~ 50 emRBF + 38 2R & = %4y
AAFEENE 3 fis .

1 REIE O ke
D X EZ O E#

20~30
BUEBREE /em

3 WFFEIX 9 MR AR JE L By ORI S IR R A R R R

Fig. 3 The distribution of total nitrogen content of soil around nine halophytes roots in test area
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Fofrh A AE 0T B B - I b 2 R SR AR AR
[FFEEE G, MR LT 0 ~ 10 em FRBE/NAE R
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h616.67% ;E LI T 10 ~20 em BN+ 1%
SR O W2 W AR SR 453.85% M ZR L
20 ~30 ¢cm 30 ~40 c¢m 40 ~50 cm RE /NETT

L A R E RN R, o T
417. 02% 345.36% #1321.78%

WFFEIXBRN 9 Fhih A= A3 I R LR 0 ~
50 em IR, R E/AIMEUCON /MEBE. |
RS R R4S OIS B R
ST TRTE A, FG b /N AR L o 4 2 A
XA B3, HAP R E e o 427. 09%
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~ 080 4 |
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4 040 -
0.20 4 L
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SKAF O FhEh A=A, MR 3 U 3R E7 1A O
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B4 WF5EIX 9 Fhh A AR A By 1) HORE TR b AR i 2 (A O R

Fig. 4 The distribution of available K content of soil around nine halophytes roots in test area
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B FEHELLT 0 ~ 10 em TR - 808 & &
AT A v, (H S AR BL P R T T sk
BN 5.09% o JCHKE FFEAL 0 ~ 10 em 110 ~
20 em E ZCHD S A R RN W3, O B R AR
87. 43% F1 84. 93% 5 /NAE I T F& A% 20 ~ 30 em Al
30 ~40 em - 8 HASCH S AR X W3, 40l
k1 79. 17% F1 83. 83% ; T Jk &5 B[4 40 ~50 cm
SRR AR X R B, O 80.19% . WF5Y X
BP9 9 MR AR BEAC LR LT 0 ~ 50 em IR
e S, th R B AMRUCN IS ME
BT AR SR X B4 R R RIS
g Al SRR P JF I R AR A A R A
X458 Hy b ST AR 81. 94% | i 1 il PR I o
FEXFREAG, SRR & i PR AK 14, 72% , + 3
PR &S AR B R O, R A
(R X - 9 1 Sl R R HLA W 25
PE AP A FP S | 3R] 5 B AR 20 1 45
AR AN

2.7 TEENBEERETUME

WA 1 P BB R YR )
WL ), B G AW AT PRl 70 W B 258 M A L
AW, USRS AR O IR R IR R K
EE RIS bR, R ) A T B AR AR
WFFEIX =5 W E SRS 9 FhEh Az A P AR J&] 2 DA
T 0 ~50 em PR A e HREE & My
MAHAEWE S iR, diZEm AL, SARAERKER A
AEYE ARG, R LT 0 ~ 10 cm VREWIESE .
FUR 4 R TT A& TN AR R &7 3 Rl 75 1 02
SR o DU NEBCGARR R 1
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Fig. 5 The distribution of available P content of soil around nine halophytes roots in test area
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Effects and Contribution Assessment of Halophytes in Soil Salinization
Improvement of Gas Hure Lake Region in Qaidam Basin

YU Dong-mei'? , QI Zhao-xin'"* ;HU Xia-song'* ,LIU Ya-bin'" , WANG Jian-ping'*, LI Jiang-yao'"
(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. Qinghai Provincial
Key Laboratory of Geology and Environment of Salt Lakes ,Xining ,810008 , China ;

3. Department of Geological Engineering ,Qinghai University , Xining ,810016 , China )

Abstract ; In this study,Gas Hure Salt Lake region in Qaidam Basin has been selected as the test site. By de-
termining salt content and nutrient content in soil containing Phragmites australis Trin. , Leymus secalinus
( Georgi ) Tzvel. , Triglochin maritimum Linn. , Carex enervis C. A. Mey. ,Koeleria cristata( L. ) Pers. ,Saussurea
salsa (Pall. ) Spreng. ,Asparagus filicinus Ham. , Oxytropis glabra DC. and Nitraria tangutorum Bobr. ,the dis-
tribution properties of soil bulk density, moisture content, pH value, total nitrogen content, rapidly available
phosphorus content, rapidly available phosphorus content, rapidly available potassium have been identi-
fied. Results show that the nine species are capable of reducing soil bulk density,salt content and pH value,in-
creasing moisture content, and mean total salt content in soil containing the nine species has reduced by
3.79% -85.40% ,and the average reduction percentage is 44. 99% ; Oxytropis glabra DC plays an excellent
role in reducing soil bulk density (17.39% ) , Carex enervis C. A. Mey is relatively lower( 1. 37% ) ; Saussurea
salsa(Pall. ) Spreng. has an excellent role in reducing pH value(5. 11% ) ,Asparagus filicinus Ham. is relative-
ly weaker in reducing pH value(1.37% ) ; Leymus secalinus( Georgi) Tzvel. is capable of increasing soil mois-
ture content and the corresponding percentage is 26. 05% and Nitraria tangutorum Bobr. is relatively weak
(1.85% ). Generally ,Halophyte can increase nitrogen content in soil ,and with the sampling depth increasing,
nitrogen content in soil decreases gradually. At 0 =20 c¢m beneath the surface,rapid available phoshporus in-
crease successively from large to small: Oxytropis glabra DC, Leymus secalinus ( Georgi) Tzvel. , Carex enervis
C. A. Mey. , Triglochin maritimum Linn. | Nitratia tangutorum Bobr. ,Asparagus filicinus Ham. , Phragmites an-
stralis Trin. , Koeleria cristata(L. ) Pers. and Saussurea salsa( Pall. ) Spreng. The research can provide theoreti-
cal basis for preventing soil salinization through halophytes as well as for the sustainable utilization of soil in
the study area.

Key words : Qaidam Basin;Gas Hure Lake ; Halophytes ;Salinization ; Contribution evaluation



