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(returned fields 1 a, 2 a, 4 a, 8 a, 13 a, 20 a, 30 a, 40 a) in Minqgin Qingtu Lake, farmland as control
(CK), to explore the correlation between vegetation communities and soil enzyme activities, To reveal its
change pattern and its driving mechanism, and to provide a scientific and theoretical basis for the restora-
tion of receding farmland ecosystem and ecological environment construction in Qingtu Lake area and its
similar areas. The results showed that: (1) Qingtu Lake during the natural recovery process after 40 a of
fallowing, a total of 42 species, 32 genera and 16 families were found in 9 quadrats, the species composi-
tion is as follows: most species belong to a few families, and most species belong to a single genus and
family. (2) With the increase of the period of returning farmland, plant species decreased from 19 species
at the beginning of fallowing (1 a or 2 a) to 14 species at 4 a, 13 species at 20 a, and 5 species at 30 a. The
saline-tolerant shrub plant salt claw became the dominant species in this area at 30 a of fallowing, with a
maximum importance value of 52. 862. The importance value of the dominant species salt claw decreased to
36.008 at 40 a of fallowing. (3) With the increase of the period of returning farmland, there is a fluctua-
ting downward trend in the plant Margalef richness index. The overall trend of Shannon diversity index
and Pielou evenness index increased first, then decreased, and then gradually stabilized. Simpson domi-
nance index has a small change range and a stable trend. (4) The activities of the four kinds of soil en-
zymes in different soil layers (0—20 c¢cm and 20—40 c¢m) increased firstly, then decreased and then gradu-
ally stabilized with the increase of returning years. All decreased significantly after 8 a of farmland with-
drawal, and phosphatase activity and urease activity were significantly lower than sucrase activity and per-
oxidase activity. Both phosphatase activity and urease activity decreased with increasing years of fallowing
compared to the control sample plot (CK). Soil phosphatase, sucrase and urease activities all decreased
with deepening of the soil layer. (5) Correlation analysis showed that, in the 0 —20 cm soil layer, the
number of species was significantly and positively correlated with soil sucrase activity, phosphatase activity
and urease activity; in the 20—40 cm soil layer, the correlation between the number of species and soil u-
rease activity was extremely significant and positive, while it was significantly negatively correlated with
soil peroxidase activity. Margalef richness index was significantly and positively correlated with both phos-
phatase activity and sucrase activity in the 0—20 cm soil layer., and was highly significantly and positively
correlated with urease activity; in the 20—40 cm soil layer, Margalef richness index was extremely signifi-
cantly positively correlated with urease activity. The correlations between Shannon diversity index, Pielou
evenness index and Simpson dominance with the four soil enzyme activities were low and none of them
were significant. The research suggests that Qingtu Lake during the natural recovery process of 40 a of fal-
lowing, the plant community became relatively simple, and the species diversity decreased year by year,
urease activity played a key role in species diversity.
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Table 1 Basic characteristics in abandoned farmland in different years

i A I o -
Years of EZEa i R 7 4T
returning Latitude and longitude Altitude/m Community dominant species
farmland/a
CK 39 °03'52. 00"N,103°35'14. 00"E 1308.1 8 & Foeniculum wulgare
1 39°03'57. 53”N,103°35,07. 29"E 1305. 9 ftﬂlHk*F"f"ﬂE@'—fﬁ#‘ﬁ?ﬁ Kochia scoparia + Atriplex centralasiatica +
Echinochloa crus-galli
2 39 °03'49. 18"N.103°35'11. 43"E 1314, 2 ‘:Pik(:ﬁ:?@ +7F$%$ -+ 1‘@ & Atriplex centralasiatica + Echinochloa crus-
galli+Lycium chinense
y o omol " ool " T MR - R - Y Achnatherum splendens 4+ Peganum nigel-
L 39 703'50. 69'N,103°35°10. 2" E 1308.7 lastrum + Nitraria tangutorum ~+ Elaeagnus angustifolia
8 39 °03'25.13"N,103°36'08. 92"E 1 305.0 B B AL 2R TUR Lycium ruthenicum ~+Kalidium foliatum
13 39 °02'30. 29"N,103°36'18. 18"E 1 306.4 MM AL Lycium ruthenicum
20 39 °01'44. 11"N,103°37'01. 85"E 1308.1 MIMIFL Lycium ruthenicum
30 39 °02'39. 51"N,103°37'29. 73"E 1302.0 AL+ R TR Lycium ruthenicum ~+Kalidium foliatum
40 39 °02'54. 31"N,103°37'55. 49"E 1302.8 MRS+ ERITUR Lycium ruthenicum + Kalidium foliatum
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Table 2 Species composition and importance values of vegetation communities in different years of fallowing
iE BEET [A] Abandoned time/a
P Fh Species

1 2 4 8 13 20 30 40
REEE Chenopodium glaucum 3.57 0 0 0 0 0 0 0
A B Halogeton glomeratus 9.459 7.716 0 0 0 0 0 0
# Chenopodium album 8. 049 7.599 0 0. 379 0 0 0 0
AV ERE Atriplex centralasiatica 10. 225 11.017 8.508 3.306 0 4.191 0 0
BT ® Echinochloa crus-galli 22.003 10. 726 0 0 0 0 0 0
ik Kochia scoparia 9. 855 6.334 4.306 1.329 0 0 0 0
MR E Setaria viridis 2.273 0.412 0 0 0 0 0 0
3% Suaeda glauca 2. 404 4.101 1.212 1. 025 0 0 0 0
JE R ® Chloris virgata 3. 959 4,257 0 0 5.171 5. 441 0 0
2 b4k ¥ Halogeton arachnoideus 3.51 5.458 0 6.231 7.391 7.461 3. 468 3. 843
BN E Suaeda prostrata 0 2. 943 0 0 0 0 0 0
EAEWE Suaeda stellatiflora 0 0 0 0 0 1. 039 0 0
il J§ 5 Eragrostis pilosa 0 0 0 0 0.099 1. 305 0 0. 883
S LN Salsola ikonnikovii 0 0 0 0 4.705 0 0 0
Wi & Foeniculum wvulgare 2.767 0 0 0 0 0 0 0
AT Lepidium apetalum 0 0 0 0.094 0 0 0 0
B Artemisia selengensis 3. 867 0 0 0 0 0 0 0
1353 Treris chinensis 3. 997 0 0 0 0 0 0 0
WHEI 5 Tourne fortia sibirica 0.597 0 0 0 0 0 0 0
M i€ 48 Convolvulus arvensis 5.383 4.438 2. 469 0 2. 969 0 0 0
W Leymus secalinus 2.193 3. 268 4,767 0 10. 288 0 0 0
-3 BE % Peganum harmala 1.616 3.184 5.151 6.001 8.739 0 0 0
FRIEBECFE Lepidium chalepense 0 2.525 0 0 0 0 0 0
H ¥ Glycyrrhiza uralensis 0 1.15 0 0 0 0 0 0
HEH Echinopilon divaricatum 0 0 0 0 0 0 0 0.736
ﬁfoﬁﬁnﬂ;glrim var. maduoensis 0 0 0 0 0 0 438 0 0
UKW % Peganum harmala 0 0 0 0 0 0 0 1.913
U B Peganum nigellastrum 0 0 14. 682 4. 311 10. 452 9.74 11.605 10. 068
K Achnatherum splendens 0 0 10. 002 0 0 0 0 0
WACKMIL . Limonium aureum 0 0 8. 989 0 6.813 4. 257 0 0
P53 Phragmites australis 0 0 4.954 1.279 0 0 0 0
TG4 Cynanchum chinense 0 1.843 0 0 0 0 0 0
/NREER Nitraria sibirica 0 8.91 9. 049 7.506 0 0 0 0
2T} Reaumuria soongarica 0 0 0 9.967 0 13.8 6. 241 8.214
N %E Suaeda microphylla 0 0 0 0 7.881 8.722 0 0
¥ Nitraria tangutorum 0 0 11.533 8. 143 0 0 0 8.5
AL Lycium chinense 0 10. 307 0 10 11.563 0 0 0
M Tamarix chinensis 2,318 3.812 4.359 4.128 0 0 0 0
M8 Parthenocissus tricuspidata 0 0 0 1.033 1.221 2.017 0 0
RN Lycium ruthenicum 0 0 0 18. 235 22.708 23.188 25. 824 29. 835
IR Kalidium foliatum 1.955 0 0 17.033 0 18. 401 52. 862 36. 008
YA Elaeagnus angustifolia 0 0 10.019 0 0 0 0 0
1 ) ol K 19 19 14 17 13 13 5 9
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Table 3 Changes of species diversity with the number of years of conversion

/\baj%d*fnujdrﬂtime Irjc;i@igffal i@pﬂi&s Shannon Piclou _ Simpson . Margalef
s number(N) number(S) ZREPEAE B (HD 5] B 5 B (E) Y (O] F AR B (D)
1 1125 19 1. 81 0.419 0. 409 1. 875
2 1516 19 2.576 0. 606 0.234 1.704
4 405 14 3.447 0.798 0.112 2.194
8 863 17 2.481 0.652 0.239 1.333
13 2172 13 1. 839 0.483 0.412 1.173
20 3 445 13 2.194 0.593 0.277 1.021
30 567 5 1.652 0.639 0. 335 0. 547
40 652 9 2.221 0.74 0.251 0.749

—& 0~20 cm —&— 20~40 cm

0.030 0.7
.§A 0.025 _ 06
3 0.020 gzo 03
ey R 04
§8w0.015 Ege o
< e .
< o =5 o
E ALy EEZ,
£ 0.005 =7 o1
E ¢ 1EF
O 1 1 1 1 1 1 1 1 ] 0
X0 1 2 4 8 13 20 30 40
0.045F ,
0.040 _
= 0.035F ey
$27T 0.030f HEzE
EE 0025¢ w0
|
227 00201 =% 070
gg 2 0.015F 3 ®E
< 0.010 "o g, be be
0.005 kDL D 0.60 c
0 1 0.55 1 1 1 1 1 1 1 1 ]
0 1 2 4 8 13 20 30 40 0 1 2 4 8 13 20 30 40
JE B (] BT [E]
Abandonecl time/a Abandonecl time/a
AN [R) FBE R R AL FH R] 25 535 P<<0. 05
B 1 A [ AF R AR A b 48 il 1 R b
Different letters above the bars mean significant difference at the 5% level
Fig. 1 Changes in soil enzyme activities of fallow land in different years
x4 EHFHESHEEMIERTEEXER
Table 4 Correlation between vegetation community diversity and soil enzyme activities
+)2 AR LRSI Shannon Pielou Simpson Margalef
Soil 1L\ er A Enzyme Individual Species SRR WA RERS FEERK
b 4 number(N) number(S) (HD (E) «© (Dyg)
W IR i 1% 1% Phosphatase activity —0.456 0.738" 0.508 0.052 —0. 359 0.772"
TE BB TG P Invertase activity —0.429 0.792"° 0. 634 0.129 —0.420 0.818"
0~20 cm
WK i3 1% 7% Urease activity —0. 404 0.757" 0.513 0. 340 —0. 330 0.845"
ot AL SIS 1 Catalase activity —0.793" —0.034 0.219 0.348 —0.316 0.107
T 2 i 1% 1%k Phosphatase activity —0.532 0. 581 0.247 —0.130 —0.077 0. 666
BEWEEEE P Invertase activity 0. 342 0.168 —0.147 —0. 269 0. 154 0.121
20~40 cm
IR i 15 7% Urease activity —0.333 0.842" 0. 390 —0.191 —0.149 0.893"
b S AL ZUE G P Catalase activity 0. 287 —0.811°" —0.561 —0.058 0.370  —0.833"

e FE 0,05 FKFCRUMD W FEAESG, »x 7E 0.01 KF UMD | &3 48 ¢

Note: * Correlation is significant on the 0. 05 level (bilateral); %% Correlation is significant on the 0. 01 level (bilateral)
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cm 2 H, W) A EIORT A B Ik S M A 0 3 TE A
KRR P<C0. 0D, 1M 5 i AL A il 15 1 &2 B 3%
KR (P <C0. 05) s Margalel & FEE 515 0~
20 cm = J2 A0 R 6 05 4 R R B S 4 X 2 B E IE
FHIE K FR (P<C0. 05) , 5 DK B % M 52 A Sk = 1F A OC
FZH(P<0.01)3;20~40 cm + )2 ,Margalef &
JERR B S RIS PE 2 W 3 EAH C KR (P <
0.0, 5id A L & BTG P2 B EFAAHCKR(P<
0. 05) ; Shannon 2 # 1 45 £ . Pielou ¥4 F£ 48 £ AN
Simpson HLHEE 5 4 B A I i % M ] AH OC PR 2L
KRR E(P>0.05),

31 ®

TE V% 25 1) 2 R W) R T 00 BEAS T 1 L s S DN TR
Th RO 2 AR AR RN TR S B R SR BE TR W Rl £
BEE R — A BE TS 45 A D B A 2 b g S B
Yy Fh 22 R S R4 A0 2 2 A E B ST MR R T
] B L ) A i 45 R RE IR 1Y R B B B RR e 1 1Y
Jia] Jg

AN ) A b AT T Vi 0 o A ok M B BB 255
MikEET LR 40 a AR BE B 2P L9 A
FEJTIL L 16 Bl 32 Jm 42 Rk ¥y, Horp 22 R R AR
B BERERL A FAER R R IR LL B 7R
dT RN E Y 78. 57 Yo . LA LR K L 15 I K S A
BB b P AT TR bl o S R AR i L A
g 12 I R 22 BRI T D HORE DB s T 2 R
ER G AW b g B e R} 5 A Bk R o AR b R B
T S RRAE L A0 1 25 R AR R I AR AR R [ AR PRGR B b
HESE L. AL A [R) 45 B GE B A B R 7
W EA B AR T BE IR B AR BRI 0 4l B
TR KRB T ik — A w— B e —~ B8 B
= /NI > P A > 2D — 3 TOR ) 3 8 o
o FFA 0B XA P X R B AR R AR, 3 Fh 25 44
1 T T o R R B DX R b AT g A — B

T LW 40 a BB A B S A AR b Bl R A AR
FREG I, A e B Wb Ol TR, fERHE 1~4
a /1, Shannon £ #£ P Hl Pielou ¥4 2] B 8 5 Wi 4
T 158 B A B AR 0 I R v oA R ) e 2 T R i
s s i pl T R B R AR A it I S A A A Y A
23 [) A A B RAE X 78 2 — 4 AR REAS A B AR KR
B2 BRI AR B HE 4~13 a iz, B HF 20
aJaEIBETIRE., Y—F R AR BT+
MR RS AR p AR R A T A A R IR 2 R
RE AL T A A 4 A A R T B o B 4 L 9 O3 AT e T

AR 1 A K 2 ) A AR K R Y TR TR I A e
FIF R /D L e 5 # T Ra s . Simpson 1 #E 45 #
M)A R B AT ) B T ) R AE B SR R ok B v )
i B R A i R 8 kL R BRI AR R A
T VA YRR X — 2598 SRR U S B AT B A 2T
T R T AL T B AR B RS R AR o BT B & SR A AL
5 1 SCUREE " BIF S B 4 o B 9 AR IXGE B L 2Rk
SR AT g Ml R B IX PR T b Y 45 SRR ] X R AT
REJE TR PR EE 25 1R T 2 80y AR 525 b o 75 1
W T A DXAR Bk b, 5 R R X R T L R
X DGR B b B K S, 8 R RS AT P S
LS N

+ G R g A AT D B R A3, T B 1 4
il B 55 4t BRECR B L AT 4R BT R 1k A HL
B, FEARIE 2 (0~20 cm Al 20~40 cm) Y 4
ol S8 il T 4 o 2 B A R 3 R B e T R S R R
PR W T A , 72 R B 01 10, Bl 5 A B ik &2
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Tl T2 Tl 0% P 5 I R T 0% 1 1 AR Al L H g
TG P 5 e g S A T R AR R B
HH T BB 1 a i ik $) 55 K AL % 5 w4 550 1
A 2T i AR B A BF g A SR AL E R S ST
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25 fift - 19 PR W RO B N L - 9 AR B T
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Bifi 2 T R, A9 UK Tl O 1 R B IR I PR 2 AN [
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em THEEHD,0~20 em HIEEH 50008 IR
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