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Changes of soil particle composition and chemical characteristics after “returning

farmland to lake” in the Dongting Lake area
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Abstract: Long-term monitoring of soil characteristics is an important measure to evaluate the ecological consequences after
implementation of the project of “returning farmland to lake ( RFTL)”. Three sites ( Xiaojicheng, Guanyuan, and
Qingshanyuan) which restored by three models of RFTL projects ( poplar plantation, reed plantation, and natural
restoration, respectively) , were selected to study the changes of soil physical and chemical properties in comparison with
counterpart agro-ecosystems after 8-year implementation of RFTL in the Dongting Lake area. Poplar plantation can facilitate
the formation of clay and silt, and increase the contents of organic matter, total phosphorus, and total potassium in the
Xiaojicheng. Soil physical characteristics was acclimated to that of natural ecosystem due to the influence of incessant flood
in the Guanyuan where restored by reed plantation. Meanwhile, the content of organic matter decreased but total phosphorus
increased in the Guanyuan. Soil particle composition and chemical characteristics were insignificantly different with that of
agro-ecosystems in the Qingshanyuan, where natural lake was restored. Both biological characteristics of dominant species
and the strength of natural processes are main factors accounting for the differences in soil characteristics in different

restoration models of RFTL projects.

Key Words:; returning farmland to lake; Dongting Lake ;restoration ; soil characteristics

{1 JEE 180 A A T S Ay S B8 VLA , B R YL AR I K R R S (4R ) SRR AR

EEWE P EPHEB AR TRV H (KZCX2-YW-435-02) ; FE R H K AERTTI0 & T RIVE BT H (2009CB421103 ) 5 [HZK H AP 4
i _F ¢ B H (30770362)

7% H # :2008-08-07 ; f&1T H #:2009-03-24

* JIANEH Comesponding author. E-mail ; yonghongxie@ 163. com

http ://www. ecologica. cn



12 3 BRI 45 3R I R RE W X LS ORL 2 AL 2 AR A R A 6393

EEBHELELMESRS Y . BT EEEMNRRET, RHEZH TR G XEEYY 3 KER
FEE ) BLSA TR CL 24 2 2625 km® iR JE MR ESE KWK A, WA T HA SRS Tk,
SBONIAE 81 2RI, ATHBEE AW /N, I LK AR E, AR WERERY K, K E A R
REFMEAFES

1998 4%, 3% E BUR I EMA KT & WK E B R AESHB AR KL A S L 25 KIL A TRl
S T IR HIRH” TAR . “iIRHRH” 430« BB A BLR” B, “ HIR 735 IR AR H, B UK R X 4
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TF-HeA Tt B3R B , B A DGR B RSREE BB TLO S, “XGR” e Bk R B AR A 3 Fh B E B
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A=Y, LR HAEYURM NP K TERE DN EEHARIS, WA SRAPREEENASH T, L5 &
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HHHEYAERPFAREEREEERET L,
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¥, FILBE(28° 51" N, 112° 12’ E) IE K B AR ETA RIET 2T« 67 /K =358 (WA HEAE , A EREE) Sk
R, SRGERA AKAL  F , — I AE B AR BT E K , 39 18] & A I 11445 7K AL, £ FF I ROK R 7= i o
1.2 BUEEHE

2006 4= 11 A 4KHE SRR R R, 4255 M1B HIR IR R 3RS B 3 ~ 5 M (10m x 10m) , &
Bt b JFCIR R BURERR ( EL4% 3em) FEALEL 100 em £ +4E 3 45,3% 0 ~30 cm 30 ~60 cm .60 ~ 100 cm 43)Z
A, ZER AR R A A 4R SR EE 17K H 52 FH 50 W b, 43 30T Bkt R, O i 53R IR A X AR R, R
Rt AP 2B E M RGN EE R (hiR) HER ENL, IC R A S RIFRE E . KR 25 5 A
IRA G S O48%4T W RISLIN = . T4IBR 0 A T WA AR IR K H3R3h . W R R Wi,
— A R EERE T T IE EIRORL LA — 0 TR, I Rkt . I 0B R  E f a
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1.4 SEitorir

BRI HE SR RS k4 SPSS10.0%) , £ Hi SR Al Duncan #6236, 5.3 /KP4 0. 05,
2 %8
2.1 RHEHE L3500 R 43 A0 FRAE

R 1 APAL, OBUR A R APBPRLPT 7 BBl K, ZE G 58. 9% ~74. 4% , (BB AR RLAE A [7] ]
HRE M AT REEZ SR (P >0.05) , MR AEE ZA/NERFRANRELREERGTHTEP <
0.05) . 3 1B Hifill " =X i) L BURL A -5 4% H AR S R Ge il , (LR IR FE 3 75 SN Rl AP 7E 22 57
LARMHEAZ I AR 7 S /NSE BURE AP, SRR TR B S T R 3R B ks . B > 7K > B B s 6
R BB > B > K H RPRL B8R > K H > B /ANE R R AR & BBUKE R E & RS
BIEAR. IR 0K 2T N B et , bR e A 39 1 2 900, Bk 3B B > 7K H >
B kyRL B > K H > B R K B > R > BB, 5K HAR AR, B A PR AR L &
BHREA. DIKE BRBIA NI HHE Lere T, SR e B i i sp R B, Ak K B > B A
b > T kPRI B > IBBEH > KRR K H > B8 > B H o B - SEOBUR 4RGSR RL B RLE
FERPRLI AT 7K BRI R B 22 [

F1 BHEEH 8a BT IEIAHM TN
Table 1 Changes of soil particle composition after 8-year “returning farmland to lake”
TR B AR LK, Soil particle composition (% )

ARG B JNE R, Xiaojicheng ‘BHE Guanyuan FH1L¥E Qingshanyuan
EC(::,f:em Sozl cf:;) " 6}(‘1251205 a:ld ﬁ})ﬂ;ss i~h Hiki Clay @(2& (? ind ’(ﬁ(}fé;iit Hik: Clay %2&05 ind ’(ﬁ(}f%;iit Hik: Clay
0.05mm)  0.002mm) * <C%2M) 0 0sm)  0.002mm) <M 0 0Sm)  0.002mm) ¢ <O-002mm)
EHHE 0-30  15.3%6.2 714262  13.426.8  20.429.7 61.9%6.9  8.6:3.1  18.0£6.3 646242  17.42.6
Fallow  30~60  27.1:8.2 65.846.7  7.1£2.6  29.5:8.5 62.3:6.4 8323  18.9:8.4 65.4:6.8  15.7%2.9
60~100  21.7£8.0 68.5:6.2  9.8%2.5  24.56.6 61.7:5.5  7.8:2.1  12.7#3.9 68.0£3.0  19.3x1.3
K 0~30  33.9:6.5 58.9%6.1  7.2£0.7  26.53.1 61.3:3.2 12.2:0.3  25.1:2.2 58.8:2.7  16.2:2.4
Paddy  30~60 20241 70.9:2.4  8.0:2.1 23.8:1.8 66.9:1.6  7.3xl.1  9.8:53 65.8:2.0  24.3:3.4
60~100  17.4:2.6 72.4%3.2  10.22.0 21.26.3 69.2:5.6  9.6x1.7  17.4:9.4 63.2:8.0  19.44.0
S 0~30 16922 73.4:1.7  9.7:0.5 15.42.0 71.9:19 12.5:0.7 15.1:1.8 65.2:0.8 19.7:l.4
Clebe  30~60  25.2:5.9 69.42.9  5.4x3.0 15.6£2.3 73.5:1.9 10.9:1.1  13.2%£5.9 71.33.8  15.5%2.1
60~100  323:L.1 62.4:0.9  5.3x0.3 18.4:0.3 74.4:0.3  7.1x0.3  11.7:4.6 72.42.6  15.8:2.2
2.2 RHAH)E AR AR R

2.2.1 HHR

B 1 AT SR b 1 38R ML A2 B 43 A0 RRAE S5 K A5 R A ] BB ) T TR B 3 2 T R
#,0~30 cm LEMHEEEES T FHZE(P<0.05), 3 FuR HABIEH, ¥LIKH 0 ~30 em 1 JZHHHL
&R . LARE R E I M /INE e s P, HIRE WU AR L3R RN, K H =B #H
> B, MR ERRE B, IR VURAERAN HIERE R, KH > R H > B#HH,
DAYKSE B SRV N 7 T I e s rp , R MR AR B3R E R B, K H > iRk > 2 R#HH
H5RBERGTLEEZR(P>0.05),
2.2.2 4%

JIT AR A b A R B P L A RRAE D B T R BE 3 I 2 R REAE A (B 1) ,0 ~30 em LIRS E
BERTTMZ(P<0.05) , LIFHEBN K E X 0/NEBRFEL Y, T IES AR BRI RA N,

http ://www. ecologica. cn



12 3 BRIl 4 3B H G5 TR X S BOR 4 R A L2 R R AL 6395

B > BBk > K B IR AR E DT SN B SR, DR e R R W h R I K H > B
b > FAH DR B ARIA 07 N LAt , 3R e R ek H 5B AR A R 22 R

W B Fallow JKH Paddy O 5 H Glebe

/NS % Xiaojicheng /NS % Xiaojicheng
20 10 1
8 —
15
6 —
10
4
5
2
0 0
30~60 60~100 0~30 30~60 60~100
25 B¢ Guanyuan 10 L B¢ Guanyuan
2 ]
\E{D 20 % 8
Q
g :
=} on
e B £ 6
f=1 f=]
< —_—
o0 S
S 10 S 4
pol =
& 4o
= ¥
=2 5 'Q'H 2
&
0 0
% F1l1%¢E Qingshanyuan F1l1%¢E Qingshanyuan
15 3
10 2
5 1
0 0
60~100 30~60 60~100
| T % B Depth of profile (cm) ] TH % & Depth of profile (cm)

1 BHEW 8a 5 T EAVTMER S RN

Fig. 1 Changes of organic matter and total nitrogen contents after 8-year “returning farmland to lake”
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Fig. 2 Changes of total phosphorus and total potassium contents after 8-year “returning farmland to lake”
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R 2 AT, M X LA VR 5 2R 22 R EEEMRK(P <0.01) ; 2R 5 2R EN B3 IEA
K(P<0.01) ;1] H IR GHHRBEMK(P <0.05) , SEBHEMR BE MM (P <0.01)  JFEEH X 1%
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TR SRR s BPbL S L3R R AR HEA B3 (P >0.05) 6

2 REMIRBITHX 5 E RHE X
Table 2 The correlation analyses among soil characteristics in the Dongting Lake area after 8-year “returning farmland to lake”
AR 2R B0 s

28 Organic Total Total Total L %ﬁ L

Parameters . . Sand Silt Clay
matter nitrogen phosphorus potassium

A PR Organic matter 1.000

4>A Total nitrogen 0.527** 1.000

421 Total phosphorus 0.429** 0.549 ** 1.000

424 Total potassium 0.188* -0.158 -0.378** 1. 000

HPRL Sand -0.036 0.216** 0.275** -0.390** 1.000

ke Silt -0.010 -0.024 0.068 -0.088 -0.719** 1.000

KikL Clay 0.126 -0.311* -0.462** 0.735** -0.746 ** 0.157* 1.000

w % fg FPEZKFE 0. 01 Significance level 0. 01 ; + i 447K F 0. 05 Significance level 0. 05

3 ithig
3.1 BHRHE R A R A AR

Bronick 25"\ iy FA B 1k 3% H A HLER LEWIME T BS A ORRL A B RBRK AL W S, R R e £
BARGREEME R FES 3 Fm: DIRETEM . A e, TR —8RE TN %
M, AR BE SR EAREREEER N FERE, 3 FR HR B E LA A 16 3h 9Kk & /i
B AR LR . TR X sp B 3, 30k & Al A MR, Six &V BRsT & B,
IRV R X 4 T SR Ak e P SR AR A LR 19 23 A B B e, U IR S B 5 IR RIAH AR
FUIRF, M 3 R E R AR S B CROEE , AR IR J5 X /N BURE AR X 5%
FERWE T E ST DMK E BRI 8 7 N LR bR UL, A WL BRI R B . [FEF, DoFpAE
R E A R AR T RSB AURY R B, 3X 7T BB -5 W A BRAR M I R A 7= 1 2%, BB Ar I BE 2 AR
Y B A T AR SR A R R, (X AR B AR T REEE A T I IR AR T R AWM — 2 K
J& WA AR YIRS, SRRER Y SR BTST R I AR TE AR K R 8 B — B S B, 45 R AT
G T H T 2 SR A S P AR D AR R S B B T A K T HEMAE VR & N4 PO N &
P %3y, BATIEY, WS K ITE BT LB sl A 2 2 T3 R BAL B M, 2k My 45 Bz v
RS G IAETE AT IR 2 TR A A o BB BFFEIA N A 25 R 4 HH B AT 42 5 T w2 o skt
AR T 13845 2 Y Bt 2R L TR BEEMERZ —. DMEAERIRE AN E et , 5
H AR R G0 R ) 3R RS AR — B T BRI R R B e RS2 K A S0 T {6 - S B TR A [+
HBRZRG RS UIWKE BRENA M E Wit , 1y etk T 8204k, rTse R E 2 F 1L
St T A ERK AL HEIE T H5 B R K AR R BB R , L2 B S0 e 7K T 40 % 3 A 38 550 45 A i) 5% 1)
(AnEbhL B R3E) B Y BAHME S RBHASRA LB EER . Hit, SRR BRI $ T
MHEMY AR, AV B WAERERZER . 7T, AVUES R BRI RERES LAWY
SRR SRR R BE I IR AW RGP LIV R ES W FERER .,
3.2 RHRHE LEAER RN

TIEEVR WA R FEH AR A S0 L R PR E . BARAES RGP HIEAVRMHEA
BEERBTAVREEEERNS D RAYRAREREL R RAREHUR 0 H B EEAEMRNR
ML A EYAEEAE YA GER . 5EARAREARME, K H 5PN THEARE 2+ A L
FEBRREERER, EFBREEEHAEIRS BKF, 3 AR KR BEBHEX S, fEgs s 25X
PR/ INGE J AT 38 Ao R Y 0 PO S i TR BRAS B ML B AR, B T I AR 7 ) R R IR RS AR W ek, H I8
MU BB R, A BT HERENAE VR BB RS, AR R &9 L7283, B 05 R AR 4 08
VRN 4.27 vhm® BB RN K Xt BT H A YUR B EieREH, P SRR,
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YRR 4.77 ~9.35 vhn™?!, i FEELFEANTIES %, UHYRENERNRERERE
LB, A DB A R B BARE , (4R /K I K I IR D IR B M s S i A KRt B 3
4 REENRG R SRARELESAKR, 7 ILBEIERY KRR A FR 4B A T ACOR S , FERSEKAE
W HOEEE R B AR EEYE—RIK0.99 ~2.92 vhm™™ | Y8 BRER L EMBHHEMR. X
KIBHAE R AL TIRIE SR, FESEFLRENEY B ET 28R A RS, Bl T ALK HRE
B B P AR R, B R A VIR AL, R AR & BBk E R R WK, B, 45
FRAE R Fh A W) 2 AL B A T R iR A W X A WU BRI EERE,

TS RAEFE RN EISHTIASAR, 2B LRAZ LB AN MY A S AZNENE, 546
RBT HERA RO, HRARSE B SR R I K R 7 R R
AR TS R M . 7B E IR HR I  NEAE R 2 A S EWLETF/KEMERZ
(6], T L5l B 7K FE 5 FE AR B b ) G B 3 25 S, DT3B FE R ) L AR S X 2 RN . ZEARE
JERFEAET, TEARER I BHEEMIERTRER, EZEB T A YRR R 5% 1E A X R
B FRABRBHAESRETELAKTEARNEERRE ., AFELE PI5E &IE K TIREH A F
F AN R VUR B9/ , tit R i8I 0 TR 3 8 1 Tt B R, 1B K 399 8 7K B K R B ) TIB 32
BYAFTIRHBR ™ o i T IR BT 1 0 T8 A& A B (4R MK I 18] K 6 ~ 10 A 4y) , AF T
T b 2R, X FT B SRAR A A AR A SE X e E B/ N EE R A .

DAFAEAZ I N R R T = /INE B R, B AW R AR AH ) KT A KA A, BEEE
YRR 58, RN B S BT B 3, HIEBER AR, K2 LB R E LR LAY E LR
BER. R, B 1998 FE LK, /INME A SHUK B BT , 3B AR5/, ML 2w & BB A LIS Y
B VAR 3 00K 7 R 2B & B 5 ARRTS T B 25 RGN S BT , 3905 18 B /0 A R S A
Y RBUH R ER R 0 B, TTBE S ER AR 3, BIFETAR R 9220 B b FoAE 40 BT W e
FBE, [RlB A KB AR R E R B EMIER .. DKE BRBIA N M F ILEret b, g2 E
K H R E AR A A R 22 2, FER T I K32 W K, Al A K IR B A A
BB/, RRETE OB 5 B, 1 LB A 2B S B/ N Tk VR,

T A B R KRR b A SRR B RGP AL ER LA
B TRSIEIE RBE S . TIURZ W e 808 , RN Y A KRR T R Rk %, B s
KPXEHMZSEBRMRD . FZFENT R LI BB, 3 bl AR &G 139 B Sk, H
YIE FEORE TR R FTaEA BN LR, YT G, RIKEEA L0 T E R TR RE R L, A M
VIR IERZHIR R FAEREP ARGk, FH RO BAELIERZE . UMHEGH IIKE
FrR K/ NE R BRI S BEE T IRE, R A R TAITR NGE , X T RE S AR AR T
K EWRERARZ UK PR K TRV KR X B SR M LK E B R 0 5 X F L
FeEsb A, TR & BRI H R G RFAHLE

St 3 MR E T RS, BB UIRE B RBIA N ER T R LR B RRAR . HATRRLSR
K , R ARG S S 7 3R e St RE A R ) BARE SR, 7RI A A T R B R AR 7
PEE . SRTI, IEIBE b T R AR A AT TR JEE 3 P A 0 B X, — T R S A SR R MR B K
TR, TR X S A%, X B S T T O A 4 SR, K T R OB 5 55— 7 T X 1 P A R A
DEFEH I FIARBIUE L3R & A 384 7= 0, s & e A SRS T, AESHE Y SHEEEFLS
A HIW o
4 Zig

(1) /NG FURE i RS BRI RE &5 BBk 5 R R B DUV, T8 T AR A AR 1 g 9 b K A A X,
H B FARSRLARRL R TE B, SR TR EER, b B3R E IR SR T &M Bl T % 2K mmsE +
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B A 10 B RS RGBSR K B SRK 8 75 2K 9 75 LU e 3 ) 39 B ks 0 B (2 28
A, AT BE-5 N 7K A4 ] , SR B K A X BN 5K

(2) 57K H S EAE L, AR ok SR 75 2R /NG R 3t BE A ot RAVE LR B 240 5 B ekt
o A VUTA BT R, T2 B3 i ; DIWRE B K0 HMF I h 2B TR 5 RERETH
B,

(3) TR A WA Rk B B SR A AR 0056 55 S5 32 TR S 180 1B L B 9 7 AR G P - SRR 4 R A 24
RS ERRRE
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