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" = READHFS L MpHE—BWBWESEL . BTFRELN, T HSLBEH, X RE
ELRBEENHMATIHE S, 0~10cm 2 EFHEHBRA, - BE1~45¢ kg 'ZHEl, FHM I MEEFE
BLUK* \Na* Mg (G2 HE,EHBTFE=ZBLEFRHEEN C- >S02" > HCO; > C0~, BHENFE
H.ASBTIRERES Q- BREFNHEMRE(p<0.01), KN MZ* fl Ca®* (p <0.05), i 5 HCO; 2%
MR 5Mg MCS BREFHEMX(p<0.01),5 o} M S02- EFMIEMX, W5 HCO; 2 R 48
KT — B R, AR AT L WA BTt REAAGHEH B L RPENRSER D,
0~30emtBHFENEFHEBN 1146k ;2B . 2RHABBE,2ANSBRIEE, ZHRBE
RAF AR EEAREMRESGH L B MR T REBUEN R ES Y AREAMANTREBAASHE

AREHERE,

XA AN IR R E I R AR

PESEE S156 LWk ARIRED
SERAZHRREN KM — A HFES
FHdtsk , FBERTILE, L4 35°02' ~ 39°20", &
£ 90°16’ ~ 99°27' , R ¥ 25.6 J1 km®, L ¥ 3%
3000 me EBEARZMANERE FENT =K
B MEAME MEX BEEEH, £HF 535.85
7 h? RREH#, 52X LHEEN23.1% ,—REE
HEROLY RERM, SEAY 4.14 7 ',
B EERN 0.18% , BRAMAMRI b, &
AR EZWT = A KRB EMEMITEE
ABAHENERME  URAXLFTFELE
KYIRER, BEBXMENKYE . BE, BTHEE
REMETREARRKENEW T, EHHEHEUTRE
BRI EBEWE, B S, £ R
WiE, W RBRBES RS BEEADRAREIE
m, Tk ARl ER, UERAREEFEAA.
BERAZEANNTH, S BB, ESHRAHE
k. B 2014 50 ERZE 80 R, EBEHBRERR
# 8.67 7 hn? , {8 i T WA FH L Kk D HER
BBl — kiR EFH . BRY ., XMARER

BRI R BN AR Y B9 A A TR R, [ B X SR A R 4 b
BEMER R AR BREFARFERBURASE
TR AR L IR BE AR . A0 8 1k B B fh Fa e
BAL#HRE, MR E R 6 FE B s 7h E A A, KR A
B, EBIESREZE L B REBEIHT A RRE, LR
B R 54 ST AR R RS SBUF BB T
15 & IR R MDA 1B

A3 B RN S A A B TR Y RUR R R
TR BRI R ERRN, B RARRER
Bk e R BRI E R P AES
HImR BRI

1 RBEXHEMR

REHEBRAEREMNESHETEA, T RE
RFZRBEA S REFEBARIERNZEL,
M SR, KK, BIRY 280 m, FHR
2.8C,E5EST R 693.33 kJ em ™2, H A % 3 182.8 h,
SO0CHIER 2 363.9C, REREA 216 d, = 10CH
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&5 1660.0C , RAXEL 113 d, XHEH 90 ~ 110 d.
FEHREKE 181.8 mm, EHK K& 2 370.0 mm, FIRE
2.4, FHRHE3IOms ', KR ABREBEL 4.1 do
TR AL EES L, SR L BEHES LB
RKF 10gkg™ , RAFFHLIX B 3K 50.87 g kg~ ', HLEH
FoemZEAWET, AU ARM A ZEFHWIE
Todh EERBE, ERENE  RAKEH HMNE,H
BEZEMN 15%. EEMY N — a5 L
3% ( Cirium setosum )  f& M- M 17 3% ( Lepidium latifolium )
17 % ( Phragmities australis ) %2,

2 MH5FE

2.1 HERXRE

RERNMHEH LR (1997 £ 8 HA)WEH +
OB IR AL BAAR AR T,
b hEANAFAEEREME L IS KER., B
MmERERM, ML 10 M. EEYUHRE
EEEH0~10 cm \10~20 em \20~30 em =B %R
R, FTERERNALRT , BE&L 10 MR EHEEE
KU BHSREE, BEUSEEREHEFS
2.2 AR

TR BRA 1:5 LK R E, pH HRARE
v, 2L BRERE, O AMRERER,S0” B
B ¥, HCO; . CO}- FitRMEEL MR P8 W8 < ¥,
Ca’* \Mg* il EDTA BB, K* + Na* IEBE, &
S0 PR U 4 R W, T D R A L
HilE, 2B AASN e ABARRAMN
B2 B RN K AL, AILRSEHES®
BRARRBBRENLE. BRMTHESELLHR
B th A&

3 RGN

3.1 #AHHTMEBEEFIHRE

S 3K R 2 by T pR B AL B AT R URAY
WA EE R B S KR TR KT
T R B, AR A 7= R R R R
WA, BEKRAMEFBAR, KETE, BKRE
A KRB RE, R RBE KR, M2 FAKABE,
f HHEEREARE, KB LOER L ERKTERE,
MR Y% EE , B RRRRE KA, B
gl = BT M, B i AOK B AR B ST, X
A2l A 75 SR B AR R B o

BER P+ 3 pH (1 — M EBE 8 &
A RTREELE, tHSLHERE K0 BR
ELERENHRTELS, 0~10cm L Eh @S
HEBEER, —BE1~45gkg ' ZNH, FHEEN
28.08 gkg™';10~20 cm L EFHEHBED, Y
fEX10.74 gkg™';20~30 cm TESH BB,y
HR6.73gkg™'c B RRBA, A REYHEK
REFETENREE.,

ZHXFHi L EPHAEFU A - REHE
WK SO;™,HCO; 1 CO;- ABMA, K cl-/
SO ERMBHEKRFRE T4 8+
B43 2 85:202-4) %4 0 ~ 10 cm+ 10 ~ 20 cm.20 ~ 30 cm
+EH,C/80;" EREBHMEAKKRD 5.34,
23.28.17.23, AT AIZX F i L MPE B FE /K
kY. et , & 2K H1E (SDR) & /N F 4, 4% B
H/NF 1883 MR B A &,

Fdhus + ABTFLL K \Na* Mg+ \Ca** B E,
HE8ME L MEENEMTEEL. £0~10cmt
B K* + Na* S BHK;T 10 ~ 20 cm.20 ~ 30 cm
TEP, ¥ M@ EBAKFK* +Na* TR, HlL
AR, AT L EIRCYRLL, &
KBt mEREE RN LIERE SR LT
WHRAFEESREA SPHETFE=ZEL&EPH
A®M Cl- >80% >HCO; >CO3 ,HEiLYER
EER, M E R BB B R e, A R 5 R M
RIS R
3.2 HHHbEMBEFHEXSH

1 FAHETMEMFRXSH
Table 1 Correlation analysis of salt ion for O ~ 30 ¢m soil layer in

deserted farmland

f:fi pH cl- SO~ HCO; €Oy~ Ca®*
pH 0.273
cl-  0.984 0.309
S02-  0.554 0.214 0.587
HCO; -0.580 0.190 -0.459 0.035
CO:-  0.660 0.715 0.696 0.472 -0.097
Ca®* 0.952 0.213 0.892 0.372 -0.749 0.566
Mg* 0.972 0.372 0.92 0.571 -0.454 0.735 0.874

1) n=15

HEITH, St RedBE - ERE
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EMIEMEX(p<0.01), KK MZ* 1 Ca®* (p <
0.05),TM5 HCO; 2MMHRX;Cl- 5 Mg?* fl Ca?* £
BREBEMNEME(p <0.01),5 COI~ f150;- &5
WIEA L, H HCO; BMAMEX;S0;" 5 M2+,
Ca’* .CO}” EHEHMX;HCO; 5LREBTFES
AR, AT — 538, B X 78 s 1+ S Eh 4
FRUKAY N E, Fet GBS FEREIREHT
BREMNER, ALY R KIHERRNBERE
FREBRN S TELM ELETAHE, FERERE
ER—R40.5~2 cm MERT, HREGHAEKEK
FHEAERKMEE,

3.3 FHMIMEEFERS SR

MR ERSSN, M FES W REE T
SAETEERAHER, RERAREZRHEREF, &
AHAERPMREENEFTAEANEREPHEM
HM G a2 R, Nt Eh R O01E Y IE 8 A 3E
. R 2T, ELEERSENHE,0~10 cm,
10~20 cm M1 20~30 cm TEFHE —E BRI TEK
FHTE 60% LA L, BNE—F 48 2 68K X i 1 35
ROAGETFERK R, =R KPR ESE
MR FRELD 95.0% 6" BT RERE
BRI . EEHMERNHN S5.0%,

2 ABHO-Im TEFRSSFBEEREANRE
Table 2 The eigevalues and contribution rates of the PCA for 0 ~ 30 cm soil layer in the deserted farmland

- . A wm e

by 2| T EHE F B4 PCA ;
Item Depth of soil(cm) 1 2 3 4 5 '
KA 0-10 6.55 2.06 0.37 0.02 0 :
Eigenvalues 10~20 5.50 3.16 0.23 0.12 0 :
20~ 30 6.88 1.63 0.40 0.09 0 ;
R 0~10 72.80 22.90 4.20 0.10 0 ¢
Contribution 10~ 20 61.10 35.10 2.60 1.20 0 :
rates (%) 20 ~ 30 76.40 18.10 4.50 1.00 0 ;
Rit Ak 0~10 72.80 95.70 99.90 100.00 100.00 :
Accumulated 10~20 61.10 96.20 98.80 100.00 100.00 ;
contribution rates( % ) 20 ~ 30 76.40 94.50 99.00 100.00 100.00

BFE3H,0~10 em.10 ~20 em.20 ~30 em
EhE—FHBX Cl- 288 MF#* .Ca* BRK
EmAf, EXFEEX LR T T EHEARER, %
HAZBX + HEENETARNELY . F—F5
B5C . 28EBWHXRABEXRTE-FHES
HCO; MIMIXFRE, i L bbb SR %, 58—
FHBRBAK ERLEBEBRERE, ZE1LHK

45 Kt + Na* F1 HCO; RIEM %, 5
Mg* .Ca¥* RAM¥X. B _EHRS5 QA .HCO; &
EM%,5 507 .C05~ BRMX. BEYHLHFE
REEHFESE—-IABAMNAXHBERE. U
FCl- 2R MS B X 3R WEE R
F, M EE SRR

£3 X _FRSMNEHEENEFATR
Table 3 The factor loading of the first and second PCA for indexes

TRRE Ebig-¢ 0

[N JSNIN J

L e e e e e

e e

pH cl- S0%- HCO; co3- Ca* Mg** K* +Na*
Soil layer(cm) PCA Total salt !
i
0~10 I 0.995 0.945 0.999 0.491 -0.392 0.959 0.961 0.995 0.667 f
‘
I -0.063 -0.179 -0.020 0.843 0.835 0.018 -0.275 -0.076 0.731 {
+
10~20 I 0.985 -0.656 0.941 0.833 -0.724 -0.517 0.899 0.958 - 0.006 5
I -0.104 -0.717 0.322 -0.513 0.667 -0.755 -0.439 0.260 0.995 ‘f
20 ~ 30 I 0.986 -0.704 0.986 0.984 -0.947 -0.727 0.966 0.997 -0.337 %
I -0.106 -0.629 0.133 -0.177 0.076 —0.489 -0.250 -0.022 0.932 £
4
4
f
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3.4 FHHEIMFS BB

SEARAMFH LT EPIAFIR S RE D,
0~10 cm.10 ~20 cm,20 ~30 cm T B2 HH S &4 51
H12.82 gkg '.11.82 g kg 1.9.76 g kg™!,0~30 cm
TERPEIEFHSEN11.46gkg™'s 2R . 2H
KEBRMK,0~30cm TEFHIEHSES NN
0.72gkg '.0.68 g kg™'c EH S EBENEE,0~
10 cm 10 ~20 cm .20 ~30 cm T EFH SR 5N
27.04 g kg™ '.26.98 g kg~ '.28.80 g kg"',0 ~ 30 cm
TEFEHHEHERHR27T.61gkg™'s BHLEF
FAESEMBEESHAKKHIO0~10 cm > 10 ~ 20 cm
>20 ~ 30 cm, B L 354> & B B 1+ 2 B E A X
;R

53R R 2 3 9 b+ SEE B SRS & BRI O
B > HAME > BBE,0~30 cm T EHHFHE
435K 178 mg kg~ '.30.38 mg kg™'.9.86 mg kg™ '
EXRATBIEEPAHHEO~10cm R H, 25
FH0~30cm TEEFEM 44.38%.58.35%.
58.65% , & BT MEFHMTHE L. EHBE
FUMESENE, H0~30cn TETEKBLEERD
65.67% , HEXENHFAEO~10cm LEF, KB &
BELEN 82.06% . FE T MEFEHMHSEY
T8 R T Y Nioba il Buuk: 323 4:0F: BIIESS:-BiI]: )
A EEAABEE, 0~ 10 cm. 10 ~ 20 cm 20 ~
0cm TETHESATEDINN 9.55 mg kg™ '\
9.94 mg kg™ '.11.90 mg kg™ 'o
3.5 A ARRGFERBHEEEREE

SRR A EFREIRILEZ—TERM LR H
b, PG E AR O AR, AR T K 25 800 km,
BIE T4 300 km, PHIL.ARILFIET 43 i BT R &
W AREWL MBS RS, BB 27.50 7 ko,
Hep, ALK ER 15.08 7 km®, JiE A b F FEE
F12.42 77 ks &M P T BEAR O - st R 4k K 1 %
BERLHRES YA RRFERMAAS GBS
HEARBHER
3.5.1 HEHER REREXMTFEEFRGTF
HRERGIEN, LB A, b d d b &Res
W A, AtE=mF L, B E R HEX T
EHE KBTI A, BX EHAE SRS
WHEREI~-SmBEND L - L, THADEK
G2, EKEERIF T /KEES~8mEAT #T
BRAMHRF, VERHKBIFHEERX  BEXH
R R B R O B A TT R B, R A6 ~
0mBEHRDRE - PRI L, TRAE,E

B OREE W, FK R E W T AEE1~4m, B
RHARFEXBETHRAEPRLRX  hEH
10 m EHBWTR £, Bk ERE,
3.5.2 KX .#EEH B F 56 35 K 2 Hh i R
32 3 B ZL AR 1L, IR R o 4635 K B 4k, {8 2 4tb
WEITHE AT, B E TR Y 2 FE BT H
KAWERERS MARESSERE., BX ¥
ZRETHHAPR - PHIBRR L SR, R BF
WEHRSHES XESFR LI RMAELELHAME
o
HE I TR, REXK BT AMEEN T
FE3.12~3.46 m Z ] AL FIEFREFE(4~4.5 m) K
L EEEHRE. REMNEXWE, EHARB
TRBRER, T /RMBE, Mzl T2RAE, K
REHYEFEESRRERAFETAST, AL
Kb BERAOLIAE R LB AEELEE
2o
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Fig.1 The dynamic of groundwater table in the experimental area

3.5.3 SME&EM ARSI HEFIR R E AR
WX, A KM RSRFLE. BARLD RRE
KAEMKERRE 200 mm, THEREXEN 1% ~
18% ,SAET B, BRATMEKEHNEL, R TR XS5,
HAPER KX AR TFRX(E2), mEXE4E
KRN 181.8 mm ,ZEXEH S 2 370.0 mm,
AR EMEST , 13 5 F 7k A A 7 R 35 BE
THREEKRLADNBERER, KRR TRR
Fag, —BELT . SBEBRTE ZEREN, -
BRREORBEL, RHEREN . AAHG, B THE
BE HEXAN  ZREEABRMN KRAEXRBAR
250.2 mm, TiFEK BN 5.73 mm, KM HE 43.66, 2
HEETBURE MR, eAh , KUk A4 /R BE X
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Fig.2 The comparison of annual precipitation and evaporation in Qaidam Basin

3.5.4 AYHEE BRI TEN R
25 EFHH EF T B UL o 4T 3 ( Lepidium
latifolium ) R R EFH M T LML EHYBE. X
Rk £E Rh A Sl AT 3E (L. sbtusum ) ¥ % ( Phrag-
mites communis ) 35 B ( Aneurolepidium dasystachys) +H
2k £ 4 B ( Halogeton arachnoidius ) < J& o F¢ B B ( Vi-
traria tangutorum ) 76 1A i} T & (Atriplex sibirica)
%, XU A, CHRELEHY B EHREY,
MR T R W K S i TR B M T R 4 R
4 BN IRAEERR S, LEFR AR KRS
HED+%, LB TENEIFEBERLHERE N
T T Fsb i MR SRS B B ERR,

3.5.5 AREER MTFEEARBEBTELW,
AEEEGR, AR REEW K REGERREMN
S EARESREE, SR LB ASHEE
o THFEMME, ERAXKERE, LWEST
B, E AT AR 18 BB OR , 2 BB b 0 HE K B, st
FRAEHRAS, L UKEARRNTE, L
LR ERTHRENBR, B TIEHERKH
7, {3 R K RN B b Fr, Bt AT I 4 T KA
ESBEEHENEH T, B THTARTELES
B LB NES M RE, L MR A WAESLWR
oMb, MWK R BT RSy R LAk RSy
FRH—NEERHK. B, R RFEL S
RO, A —, AR AER, A YUERR &
A EFER IR R B R A AT
KR i+ ARKRA, LA ARAEETS

T, ASRERBRSIFYRRBEFZBIBIH,
EREREWAERREZ—

g5 b RTR T BR S 3k R 4 i + S AL B DR
wegk AREXSANERERER, KHA4E
F,RFEIR 8 E W (A 3B AR . T AR K 3C
HUR A SRR S AN R K R
EHHMYREER, TREOW B RHSERMFEMALRE
FHTFREY R L RERAMSIERERERS S B
M, T A GE I o K £ iR AL, THEE A S R
GE SERE, RH R T MR R TR R, B
BB R E A RVLE, R ALK G REM
R, KA SR RIRIE B4R, KHE LS5
W MRES AR R, B EFH A H R
AT SN RBRERE, AA XA BRI L
WA AU RAES R S22 F AR

$ X XK
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FORMING FACTORS AND SALINE-GEOCHEMICAL FEATURES OF DESERTED
FARMLAND IN QAIDAM BASIN i

Wang Qiji! Wang Wenying®®> Wang Fagang® Li Xiaoming’ Yang Huiging’
(1 Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810001, China; 2 Qinghai Normal University , Xining 810008, China;
3 Lanzhou University, Lanzhou 730000, China; 4 Qinghai Animal Veterinarian Occupation College , Huangyuan, Qinghai 810600, China ;
S5 Haixi Prefectural Grasslands Station, Delingha, Qinghai 817000, China)

Abstract Deserted farmlands in the Qaidam Basin are mostly of alkali soil with pH value around 8, high in salt content.
Salts concentrate mostly in the 0 ~ 10 cm surface layer, ranging within 1 ~ 45 g kg~ !, and decrease in content with depth of the

profile. Cations in the soil are dominated with K*, Na*, Mg?* and Ca’*, whereas anions are in a decreasing order of CI~ >
S02~ > HCO; > CO%™ in terms of content in the 0 ~ 10 cm, 10 ~ 20 cm and 20 ~ 30 cm soil layers. The correlation between to-
a2 +

tal salt and Cl~ content is positive and extremely significant (p <0.01), and that between total salt and Mg?*, Ca’* content

significantly positive, too (p <0.05), but that between total salt and HCOy content negative, whereas, the correlation between
Cl- and Mg*, Ca’* content is positive and extremely significant (p < 0.01), and that between CO?~ and SO}~ content also
significantly positive, but that between Cl~ and HCO; content negative. All these findings further suggest that the soils are heavy ;
chloride saline soils. Organic matter contents of the soils are low averaging 11.46 g kg™ !in the O ~ 30 cm soil layer. The content
of total N and P of the soils are also very low, but the soils are rich in K.

The results obtained from experimental area indicate that degradation and salinization of the soils is closely related to the lo-
cal natural conditions and irrational human activities in the region.

Key words Qaidam Basin; Deserted farmland; Cause of formation; Saline-geochemical features
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