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B/ INE AR D AR, BER BRATERR A AS R, 5K 42 o ARBTG5 (3) BEIR ARG N, + A A MU 2
TR SRR S S N e N R A, SRS i S s NS B I s N SRR I 5 (4) REBERETE
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DA A S P AR 25 R G IR E 7 A EL R
1, St A B BEIR SR A, A OR 2 AR A A AR
E o AHBNEIE T A YRR TR BT 25 AR IL [R] 9K 3 1
SRS A, SEAE AE A B A AL
PEAR 2 XS AL Y A A 2L o A R ) R A
SR 2275 N 22 JUBERYFENE o AL, DT R A
R IR S 2 ) A 5C R A AL, A7 Bl
TR PR A U A R A BRI A TR |
A3 RS I AR S R R AR W TR FF AR B
WE SIS RA EZ A L

ASBIFFE 8 1 537 AN [ AR FRGB /5740 i fr) 1 S B
At BRI BV R AL, BRI R I A - e B AL
PRI B AR O AE , 48 75 AR A AR SRS BLR] , 5 7
2 DR /FE B AR R S AT L B A 2 R 4
FRF 2 B A SRR IR 2 AR B

1 MRXBREHARTE

1.1 HREXHER

WF5E DAL T H M 4 R 8 B 1R/ B i
& 1302~1314 m, Hb B {7 & 4 103°35' 9.84" ~
103°37'55.49"N . 39°01'44.11"~39°0357.53"E , £ b,
MHEE AT, 4F H FBA%02832.1 h; 12 RIL)
TRER AR T AEPRIE 7.5 °C, Wi (R R -

28.8 °C., e = IR 38.1 °C, B RZE B 4F
I XGH 2.3 me s AEBIFEK R 115 mm, 4R Y FEK
P AIANI],T.8.9 HEE R T 24 T2% YRR 1t 5 4F
Pz K N 2644 mm s B EOG LB A7
TR (Kalidium foliatum) | 22 5 ) #2 (Lycium ru-
thenicum ) %% (Suaeda glauca) FYE5E % (Peganum
harmala) ,
1.2 FmIEREREE

201849 H , ilid AE V7 2 Hu A A A [ 1R /57
Al IC 5% TR XN IR REHUE KRS A
SRAATARIE , N TR IR FERFHU (B R 1 a
2a.4a.8a.132a.20a.30 a.40 a i) b Ry L 50
Hby, DA IRARA FH xR (CK) o I S 140
IE S RETT B P AR bR TR R R | L RS R T
PLEF (R 1o BAFEH IR 100 mx100 m, 755
ANEEHL AT IE A 50 A B S S 10 mx 10 m YHEAR
BT VA IC SRR B R B AR SR L
JE AR AR s FRRFREAS 10 mx 10 m AYTEAKE 5 e
PUSA A BCE 1A 1 mx ] m BAKE Ty, A I o i
A B R BE RECN R
13 TERE

TE 9 AN [ IR B A7 FRAE 1 P (LG X A4 )
iz ST WA B 54> mUEAT R AL 1A, TR iR
B AR R 3T 7E 40 em DA B8 E R 4r 24+

F1 FEFREBHH B AERIELR

Tab.1 Geographical conditions of natural vegetation in abandoned farmland in different years

FEHbgR = REVE LS IBHHERYa G WEk/m A

| EULS N Rizs 2 | 103°35'07" . 1306
(Kochia scoparia + Atriplex centralasiatica) 39°03'57" N

) FRA R AR 5 103°35'10" E 1306
(Halogeton glomeratus+ Kochia scoparia + Atriplex centralasiatica) 39°03'50" N
B+ JPR+ 2 /R L 103°35'10° E

3 (Suaeda glauca+Kochia scoparia+Achnatherum splendens+Nitraria si- 4 39°03'50" N 1308
birica)

A ANR RS L 0 103°36'08" E 1305
(Nitraria sibirica+ Lycium ruthenicum) 39°03'25" N

s AR 5 103°36'18" E 3og  PBURERL
(Lyctum ruthenicum) 39°02'30" N
1 o 7/ 1// E

p %Wﬂ ’ 20 03°37'0 1308
(Lyctum ruthenicum) 39°01'44" N
Elf:l“ +ﬁ 1 o 9" E

7 %Wjﬁ mm - . 30 03737729 1302
(Lycium ruthenicum+ Kalidium foliatum) 39°02'54" N
Oth on7raan

g ,..\%$ﬂfu+ IMK B A 20 103°37'55" E 1300
(Lyctum ruthenicum+ Kalidium foliatum) 39°02'54" N
. 103°35'14" E

9 18] 7 (Foeniculum vulgare) CK 1308

39°03'52" N
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JZ(0~20 em ,20~40 em) RAE HIEFEA D [a]—R B
AERR R S AR TR AR B H AR T X 0, TRl — )2 Bt
SR HRERE N LA R, A 3 EE AR K
THEREACRE A B B PCAS, TGHAY [ S A 3k
FRE AR 72 5550 53 24 W) 2 B0 5 3k 2 mm 7, 3 A
4 CUKFEN -

1.4 MEFHZE

1.4.1 E3EACMRem e S K ERIE
DLEE R B8R T Sk P BT Ak 4y
Ht (T R E W E EEOR  ITRAN

T KR (FE%)=(JF -\ - + )/t
T+ HEx100%=7K E/HET 1+ Hx100%

KA IIES )2 E HIEAE . HIESA SR

SRHHLEG R EE e ; R & B oR AHIE
5, UV2800 70 6 BETH (il ) A 5 - B84 MLk
SR KoCra0, 258 12 000 52 5 + 4 pH % ] pH X
(PHS-3S) 5 A RL 1 2R FH H IR SCROEREEE A (Mal-
vern Mastersizer 2000 )7 5E -
1.42 AAEIEH M Shannon ZFEPEFE S . Pielou
5] BEHREI . Simpson LB 15 B0 Margalef 35 &
FEE TR A5 -

Shannon ZFEPEFEE: H= —iPiln P,

Pielou ¥4 BEFSHL - E=%
S N(N,- )

Simpson L ESEEL: C= Zm

Margalef & FE48%L: D,,. = fni_Nl

A PR s SEFPHFECH s NS i DB
TR N IR PTA SR B A%
1.5 #iE4biE

K H SPSS 19.0 B4 ik 47 5 25 4 B A DG 1

5rHre
2 ERE5SMH

2.1 A[E) G PR # A 15 B B AL A

FH 2% 2 AT, e DXAR Bl R o A v AR/
Mo 1~40 a 19 9 FETT AL 3 15 B 29 Jm 43 Bkl
Yo IBHF 1 a ey e B 20 RN [RIAES , DL —
SEARFARRY) N, EECA Mk P ERE S IR A
2 alFETT N AL I 19 RO [RIAR ) , Bk (6 A R
O IR S — AR A A O BV DL, 24 A
A FIEARTF UG P, Shannon Z2FEEFE SR Pielou 3
S PEFEEUAE 1~4 a B WG N, Margalef = & i +5 4
Fesl/ NI, AR 4 a KB, Simpson fL#
JEEFEHION] L2 g IV s IR B 8~13 a7 INAE A RR2E
WD, S 148 HER N Z2 AR LR AR e
i, OEFA b T 4 H 30 2484 B HIFE A , Shannon
ZHEVEFEEL  Pielou $415] BEFE BRI Margalef 45 JE 45
AR 4~13 a HLAEHR D 5 I8 B 20 2 AUFETT Y
BRIRE I FRSEECN 13 5, B0 W 22 1) 2 A
Y BETRAL TN Ry SRR AT 1B 30 a OFE T YL
BT 6 FARIAEY) , eV DL R TOT SRR AL
LAY (Reaumuria songarica) ¥4 il ; IR #F 40 a AL TS
P B 8 RS [RIAE ) , T ICHE AR e T %, DL
1 PRI AC RN ERTUTAY .- Shannon Z2 FEMEFE E7E
BB 13~40 a 251 05 08N e TR E G
Margalef & J3 45 B0 ) 2 38 i ol /N e J T ARUE
Pielou ¥ 2] B2 418 BUZ i 9 K e T F2E |, Simpson
B4 B 8 B8 Ak e B A X AN HL R e B R
iR
22 AEFERRB/FHA T IEYEERAOTN
22.1 REHFIREB/FH LR E TS KT T
H1 2 3 ) 0, B IR BHERR AW 24, 0~20 em T

R2 MFEHEMRRHFROTL

Tab. 2 Variation of species diversity with the number of years of returning farmland

R IRHHERR /2

1 2 8 13 20 30 40
AMREL(V) 1125 1516 405 863 2172 3455 567 652
FIEEEL(S) 20 19 20 14 14 13 6 8
Shannon ZFEPHEFEEL 1.81 2.576 3.447 2.481 1.839 2.194 1.652 2221
Pielou 5] EE 6% 0.419 0.606 0.798 0.652 0.483 0.593 0.639 0.74
Simpson R JEFEEL 0.409 0.234 0.112 0.239 0.412 0.277 0.335 0.251
Margalef F= & 541 1.875 1.704 2.194 1.333 1.173 1.021 0.547 0.749
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Tab.3 Changes in soil bulk density and water content with the number of years of returning farmland

R R Gl
0~20 cm 20~40 cm 0~20 cm 20~40 cm
1 0.078+0.007cde 0.088+0.012abc 1.51+0.13be 1.52+0.13b
2 0.074+0.003de 0.078+0.007bed 1.53+0.1be 1.68+0.03ab
4 0.07+0.017de 0.065+0.006bcd 1.68+0.03b 1.62+0.04ab
8 0.059+0.005¢ 0.06+0.006cd 1.6+0.05ab 1.61+0.01ab
13 0.126+0.031a 0.115+0.019a 1.29+0.16d 1.62+0.08ab
20 0.094+0.011abc 0.066+0.035ab 1.38+0.05bc 1.64+0.16ab
30 0.103+0.016de 0.093+0.016d 1.45+0.04bc 1.57+0.1ab
40 0.068+0.008bed 0.053+0.011bed 1.48+0.06cd 1.54+0.11ab
0 0.11+0.01ab 0.117+0.015a 1.73+0.04a 1.7£0.05a

e AN TR 25 53 13 (P<0.05) . R,

2, FHEABEEBRH 1~4 a B K, 7E4~13 a B W
/N FE 13~40 a A 1 K H H 1 TH80E 520~40 cm
F 2, PIEAEIRBRH1~2 al KB 1 o THEAE
IKFN M IME , 12 B #E 2~40 a B WD Ha TRaE
AR E . 5 20~40 em T E A FEREEHHMER
Ak 2 AN A, Hofth A 2 28 RN K AR BEIR
HHERR S L 25 5 8.2 (P<0.01), 1£0~20 em H/2, +
HEE K AR B 1~8 a B W/, 55 8 a ik BR/IME
5.9%,%513 a ik FIIE(H 12.6% , BEJSGAEIB#HF 13~40 a +
Bk R =08 e TR s 7E 20~40 em
+ 2P H S 0~20 em )2 AL, B HF1~8 a, +
BEKEAE MM ARIZIRTEELFTHEZ,
HAAERR 1 B K s oA MR R 2 TIHR)Z

222 REFMEB/FHLEER T KRFEE
FEAE /78 1 0~40 em - HEHUARZL AL 402 4 TR, 4
RO B BB AE 50% LA I, e Kk 31 83.4% , Fhki &
BT 10%. FE BBHER I ASL , SRR 0T G L
WA BT ASTE], 75 0~20 em 2, iIB#F 1~2 a ZHESfi7 384

TN ZVE(E 83.4% , FkL PR FIAH AR R AN
{8 5 IB B 2~4 a PUFPREDRE b7 EbAS fb g A B i 5 1R Ak
4~8 a HAVRL 7 LU S 2T B A 57.7% , Ky b RN R i
= 2 29.1%817.6%. HHEMK 2 T FEEHEAARE
FEAR 2 5 AR Bk 8~40 a PUFPHD R #E T R e , A1k
IRE ARG, 7E20~40 em + )2, 7EE#F 1 a 20T
A F I {H 80.2% , Mk ki ¥ Ab T4/ IME 7.3%
1.5% ; TERBE 1~13 a, 2000 KL FEIR FEE ] S 2T
Fea3s 13 a T B/ ME 48.1% , SR G B iR E .
FELADRLIN 52 5 R S 10 P T B8 J 4 e 34, iR Bk
13 a KB KAE 11.3%,20 a BN /IME 1.5% . H
BLRRRLAE B ] S B ST 7 13 a ik 510
{8 32.7%H17.9% , 885 52 T RE#aF, 20 a LUG #a T2
o BVRER, SR HR B R iR, Hak
JEMPRL, o5 e /N A SRR ANk, Fifi 1B AR AR BR
AR, SRR AR K
23 AEFERR/F#HHHIECFEROTN

2% 5 AN, BB AR FR 3 i, 4 i

F4 TIENEMERHERBETL

Tab. 4 Changes in soil particle size with the number of years of returning farmland

b R fem L URRAL
1 2 4 8 13 20 30 40 CK
Zhi/% 0~20 6.5b 1.4d 1.5d 7.6a 7.1ab 7.4a 7ab 5.8¢ 5.5¢
20~40 1.5¢ 4.5d 5.5ab 7.6a 7.9bc 7.1be 7.1d 5.7¢ 6.7
Kyki/% 0~20 20.9¢ 6.8d 7.3d 29.1ab 30.5a 30.3a 30.5a 26.9b 20.c
20~40 7.3c¢ 20.1c 20.2a 31.9a 32.7a 31.2a 30.2b 25.5¢ 22d
YKL/ % 0~20 61.9b 83.4a 82.8a 57.7be 60.3b 54.2¢ 59.3h 62b 59.7h
20~40 80.2b 66.4bc 64d 57.9¢ 48.1cd 60.3d 56.4cd 60.3cd 60.6a
HLRDHL/% 0~20 10.7ab 8.4abc 8.4abc 5.7be 2 8.1abc 3.1be 5.3he 14.1a
20~40 11abe 9ab 10.3be 2.6a 11.3¢ 1.5abc 6.3abc 8.4a 10.6a
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Tab. 5 Variation of soil physical and chemical properties with the number of years of returning farmland

_ BB FR /a
LD TREE /em
2 4 8 13 20 30 40 CK
o 0~20 0.032¢ 0.024a 0.036bc 0.025¢ 0.022¢ 0.018¢ 0.018¢ 0.017¢ 0.023ab
>R/ %

- 20~40 0.029b¢ 0.022ab 0.026bc¢ 0.021c 0.021d 0.017cd 0.015¢d 0.018¢ 0.021a
Gl 0~20 142ab 159ab 148b 234a 411ab 393a 199a 337ab 227¢
(mg-kg™) 20~40 132cd 152d 112¢d 154a 377be 393be 262ab 263cd 189d
Gl 0~20 1.4bed 0.96bed 1.04bed 1.1b 1.48cd 0.9d 0.76bed 0.51a 3.88bc
[mg-(100g)™] 20~40 0.53b 0.2ab 0.26ab 0.5a 0.73ab 0.57ab 0.33ab 0.43ab 0.54

0~20 1.27be 1.16a 1.35¢d 1.06de 0.93e 0.77e 0.83e 0.84abc 1.23ab
HHLF/%
20~40 1.26¢d 0.90be 0.92b 0.93bed 0.87bed 0.71d 0.79¢d 0.69b 1.00a

LN R R ETHER A4 a BERIEE, 530
4 0.036%F10.026% , Bl J5 TE 4~40 a A2 87 T B, i
JE TR s MU 2 LT 2 A T2 I (E
A3 BRAESS 13 a9 411 mg-kg ' F120 a ¥ 393 mg-
ke, B VA ST T BRI TARE 5 Sk
TR TE 0~40 cm )2 TER B 1~2 a F1 13~40 a 52 &
B AE2~13 a 2 ETHER, HAE 13 a B KAE
1.78 mg- (100g)" H10.73 mg- (100g)™"; A WL T & 7E
0~20 em 2 5 F A HAE 4 a 2586 (H
1.35% , B J5 3287 T B HLAE 20 a tH 30 /IMEL 0.77%
e JE B E A TRE . 7E20~40 cm )2 1~2 a il
8~20 a %, 2~8 a fl120~30 a 52 L Fhita %,
JEHT PR TR . 3 pH 26 FTHE TR
B, b T )2 pH A S350 H BAER B 8 a F1 20 a.
= = 1R w2 AT 0 € S RS R VN R s 3
RS AP E B 1~30 aFh, L S AR A,

24 HEHBEEBTSTEBEAERXER

241 MHAEBEL SFME LIEH MR X
1l R A A 7 22 M R 5O - 1 B I3 1 A
KAETMI R (R 6) , 4 Fh ZAEMEFRECS 1 H
o O I A AR . HirP, Shannon 24
PEFR A A R AN R A B R IE A S R

(P<0.05) , 5 - Hep o K Bhokr 5 I 25 5 AH DG OC &R
(P<0.05) ; Pielou 212 BE 45 K05 4 S B A 56
PERZSS , ¥R B 2 (P>0.05) 5 Simpson {45 % 5
25 5 R UM O R & (P<0.05) 5 Margalef =F &
TEECS TR B TR DG E &R (P<0.05) o

242 MHARBEE SHME LIEAF TG
b, P AE BT 7% 22 A i B8O 3 Ak 2 PR o A A
KT (3 7) , Pielou ¥ 5] BEFEHL 5 + HEHE AL
Tl 7 1 5 I 3 TR OC 6 &R (P<0.05) , Margalef &
FEARAS I A A HLBT S R B DGR
(P<0.05) , Shannon Z F£ 4 $8 BRI Simpson HL #4158
BS A TR e s A B

243 RgEmAcH AR HEEYERPETRIfL
FEBTRAHOCHE T R B (R 8) , R & it 5 LI
Bk B AR A S i S AR B
TAIC IR, SR RLE 3 B OCOC R At 5
AR B2 EAH R R AL S A B2 B E
KR, HRphr it i AHC R

3 it it

A T s LR S A e i R
9ANKETT L B 158 29 J 43 FAEY) , 1B /F R L

F6 EWRHESHMEEHS 0~20 cm TIRYIE M RAIHEXME

Tab. 6 Correlation between vegetation community diversity and soil physical properties from 0 to 20 cm

kAR faxiy Foki kL AL biskilz A
Shannon ZFEPEFREL -0.582 0.757 -0.749° -0.726" 0.724° 0.392
Pielou 5] EEFR AL -0.493 0.59 -0.449 -0.291 0.385 -0.078
Simpson L FEEL 0.652 -0.756" 0.658 0.579 -0.6 -0.279
Margalef + & FEFR AL -0.391 0.596 -0.641 -0.797" 0.685 0.697

T A FTRHISAETE 0.05 7R LR35 5+ RN HISHMEAE 0.01 K F L 3E . 1A
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Tab. 7 Correlation between vegetation community diversity and soil chemical properties from 0 to 20 cm

g HA R AL
Shannon ZFEPEFEEL 0.577 -0.346 -0.124 0.586
Pielou 5] 55X 0.018 -0.123 -0.710° 0.017
Simpson 54K -0.294 0.302 0.48 -0.32
Margalef 4 & 65U 0.9317 -0.591 0.525 0.947"
8 0~20 cm HIEIBLIERRAYHE K
Tab. 8 Correlation table of 0-20 cm soil physical and chemical properties
KR R Fikr Lyig A DL piikilz A
) -0.343 0.526 -0.515 -0.673" 0.576 0.403
B 0.457 -0.676' 0.552 0.682" -0.577 -0.447
R 0.465 0.5 0.029 -0.081 -0.167 0.668"
AL -0.282 0.731" -0.605 -0.771" 0.602 0.637

(Y RIAL) Jl R IR kg 22 B s T D BORE DB R E T
ZHRBL . TEATRAR FRAR /B i 90 3= 2 A A
BRI S . 3R 2 AT AT, Shannon 22 AE M F5
K Pielou Y2 2] B $8 KUF Margalef & FE 48 5 TE 1~4
a ANWTHE AN, 33 156 B IR B0 S0 e i A el e 26
TEAWI N, B HE 4 a J5 Margalef & & & 8 £ Fl
Shannon ZFE 45 BIGI R B, IR B 20~40 a T B
JE U2 A T Ha 52 5 Simpson 1 #JE R BUEK R LS
Iy R AR RS I A TR Ui R A U AR/
FE A AR RRAE S ) A 2 40 B v 0 245 2R AH
AL, 5 2 3 S A5 O A e ) B O b S A R
PRV BRI T TP B9 S5 RN TR, 33X AT g A1t
SO b 1) 22 S 3 ALY, Ak 1 5 DGR /5
BBy B AE ) o) AR g ) R R S
b B A I X PR, S A RO R
AT

A5 R S WGR B b IS A ARl )
PEPE iR bRz —"" s BFRER I 7R R B
AR, IR R AR )R
HHELMENTTZ, X 5ESUE T BRI Y
SR EE TR AkHE A SRS H AR S AR B+ e S
FEP RS IR — B, FE R ARG R A R AL
BT SN T R P TR SRR BT TG 1
RIZ IR, HIEE/KEAR S ST S5 A
T BFE I XK AW B 45 R B — e 22
S (RS SNIUE R Y SR i F (O N e 3 IR Y )
W F RS KEER T T2 IR A KR, B 13

alllf PR RS KBEES T N2 RS KE, B
H5o0~8affilt, b . FEHESKEZEFEE, X
AE GG A G, IBPFIN AR DL — AR A R
FE) R HAR R E IR R 2K A, (45 3%
2SR EARTIRE RS K B8 a LU,
AR V% O AR 20 i LAV AR Ol 3 AR R B2 iR, fl
1R R TSR RN TR T EOK & [N, &
IR K PEREAR X 1, X AR BE 13 a LUJS 35
FrK B EEAREL R TR BRI 1~8 a T4 K E

TR RREANSORE T - 3 e fb =+ 1
JB, B ] - KRR B S B PR -1 AR
] Pl 98 o b o3 2R KA 5T X - R 2 )
A Bk (<0.002 mm) , KKz (0.002~0.02 mm) , i b
$7(0.02~0.2 mm) , HEKL(0.2~2 mm) , WA [ 4F R
R/FEHEH 0~40 em WAL R B , B E DT H A7)
N OB T | U ST ) TR NP s 1 b A N OB % iR U T8
KL, BEAR B IR 1 AR 1, £5 k048 5 AR fEAR
Ko X HHHFFE"TEAFW T iR P - 5t
FEPZE RN — B, 515 050 A O E B R R
JEAIEGE H 2 SR AN T PR T BB A XA Hh )N
[F] 5 74 SCHE B I RE b2 i B2 I XRS5 8, el
A G 2 5 DL R R A T AN TR] R
JE R KA KB AE S B SR AR T o L A
FZ5t,

T BEA A A A LA HLBTTE 0~40 cm
TR RRIME I, X 0 e A g AR
AT 2 ¥ - R B 55 AR Y o0 i
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AR BRAETE R HERE Y RS BK SR A A
i NIRRT, HIELR R SRS TR
L DX SR A A R 2 AR 45 R — 3. Shannon
ZREPEFEEL  Pielou 5] FEFE KRN Margalef 3 & 48
BAEIRPE 4 a iR BNEAE , BEITEIR B 4 a B AR
R L, B AP RIS, X o HIERED
iR v i 2 Y SRR TR SR B A R
T E ARG , HAR R 3 R A YR 2 5
U R 5 A N = w5 = = 0 Al 110 =521 5 e
A F AR F T, W oA A T2
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Study on vegetation community characteristics and soil physical and chemical
properties of abandoned land in Qingtu Lake

HE Hongsheng', TIAN Qing', WANG Lide"?, MENG Cunhong’,
HE Fanglan’, GUO Chunxiv’, WU Hao’
(1. College of Forestry, Gansu Agricultural University, Lanzhou 730070, Gansu, China; 2. Gansu
Desert Control Research Institute, Lanzhou 730070, Gansu, China; 3. Shiyanghe Forestry
Headquarters in Wuwei of Gansu Province, Minqin 733399, Gansu, China)

Abstract: We selected arable areas with different years of abandonment (1 a, 2 a, 4 a, 8 a, 13 a, 20 a, 30 a, 40 a,
and CK) as research objects and used the space-time substitution method to analyze the vegetation community
and soil physical-chemical characteristics during the restoration period at the Qingtu Lake. Our results showed
that 15 plant families, with 29 genera and 43 species appeared in our plots during the 40-year restoration process,
with most species belonging to a few plant families and few species belonging to one dominant plant family. We
divided the vegetation restoration process into four stages. The first rapid-recovery stage (grain for la to 2 a) is
composed of annual and perennial root herbs; the second stage (grain for 2 a to 8 a) is composed of annual
herbaceous and perennial herbaceous plants; in the third stage (grain for 8 a to 20 a), perennial herbaceous and
perennial shrub are the most common species; and perennial shrubs dominate the fourth final succession stage
(grain for 20 a to 40 a). In areas where farming activities were more intensive, the soil-water content was more
volatile, with increasing and decreasing periods. In the final succession stage, the topsoil layer had more moisture
in compasrison to the lower-soil layer. Independent of the restoration stage, the proportion of fine sand grains was
the largest, followed by the proportion of powder grains, whereas the proportion of coarse sand grains and clay
grains were the smallest, and these particle proportions did not change depending on time and intensity of
farming activities. We observed that according to the intensity of the farming activities, both total nitrogen and
organic matter showed a downward trend. Still, the soil’ s available potassium first increased and then decreased,
whereas the available phosphorus showed the opposite trend. The surface aggregation phenomenon was evident.
Finally, the succession of the vegetation community was closely related to soil physical-chemical properties. The
Margalef richness index positively correlated with total soil nitrogen and organic matter, whereas the Shannon
diversity index positively correlated with soil bulk density and fine sand particles and negatively correlated with
soil clay and silt particles. The 4th year of the return of farming activity was crucial in the recovery process at
Qingtu Lake.

Keywords: Qingtu Lake; abandoned land; vegetation community characteristics; soil physical and chemical
properties



