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Effects of Periodic Water-level Fluctuations on Soil Organic Carbon Content and Density in

Riparian Zone of Three Gorges Reservoir

WANG Peng'*?, RAN Yiguo®*, MEI Yu'?*?, MA Maohua®, HUANG Ping?, WU Shengjun’

(1 School of River and Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 2 Chongqing Institute
of Green and Intelligent Technology, Chinese Academy of Sciences, Chongqing 400714, China; 3 Chongqing School,
University of Chinese Academy of Sciences, Chongqing 400714, China)

Abstract: In order to explore the effect of water level fluctuation on soil organic carbon in the hydro-fluctuation belt of the Three
Gorges Reservoir, lime soil, purple soil and yellow soil samples and their plant samples affected by different flooding intensities
were collected and tested, and Kruskal-Wallis non-parametric test and canonical analysis based on redundancy analysis were used
for investigation. The results showed that periodic flooding increased the organic carbon contents and densities of calcareous soil
and purple soil, but decreased the organic carbon content and density of yellow soil. In addition, the distribution of organic carbon
in calcareous soil was also affected by aboveground biomass, soil pH and soil depth. The organic carbon in purple soil was also
affected by soil depth and aboveground biomass, while the organic carbon content and density in yellow soil were related to
aboveground biomass, soil depth and underground biomass. In short, periodic water level fluctuations have a profound impact on
soil organic carbon in the hydro-fluctuation belt, but soil types differentiate the response of organic carbon to water level
fluctuations.

Key words: Three Gorges Reservoir; Water-level fluctuation zone; Soil organic carbon; Organic carbon density
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IK T Y Y 2 8 AE K P R Bl R K K A T ik
717 JE) S0P ) 55 S 35 1) X I, B A K S i b XL
Ja PR R ek L P A R A 2 i R A T R Y
X3, R ERIAAERIF ST IS . =K R T VAT
SR T R R K E T TE Y, RHAFAR AT 4K
HRE” BEBE SR, I IR R “BRILT X
el TR KA h, W AL TR
FF R AS R IREE | SO P& 58 MUY BRI e
FEAE B, IR, KR R AR SRR
T TR, VS AT HLER R, B e
BURR A BRN sRmT, AR LI, WK T RES
Pt A HUBR A, IR 3R LR & ), it
S0 AT B -5 T W KN L R A
I, AR5 8 B = e K P VA Al 2 R AR 5,
+ AR RN TR S, R I KA I 5h
XM V& AT LB & i SR T R SE ), DAk 4 ]
KT 9515 A LR A i 1A% S AR L S A B R A
Bl

1 #MRERE

1.1 HARXER

5T XAV T =K B JE PR BE(107°27" E ~ 109°46
E, 29°50' N ~ 31°02' N), %X IJ& T $aisyg i 2
WA, AR 203 °C, AFEEFKE 1287 mm,
2 DX I R | R0 R 2R e, b BT 5 R A 5 ok %
RABE AU I AR P AR )2
&, FEAHERA RO FEAG KL, S
UG 80%, =We/KIET 2010 FEIFHRINE “XERE
HE" A, B4 9 HFIKRAE 6 A 43 it AT & K FHEK
TE BT KA 9% W BE K 30 m PRI VR A o
1.2 KWt EHERRE

FRAE =K PR /K SC A, DL 10 m Sy (] B i
JKHE B SRS, RIA3H8 (145 ~ 155 m & fE, SRR K
287 d). (155 ~ 165 m H 2, K 237 d).
§9(165 ~ 175 m S8, AE¥MIK 113 dy/KEa X,
AR A 7K 8 Filp A 5 i) g 6 B X (175 ~ 180 m (=1 2,
AR 0 d), 3E 4 AN X AR AR = 0K 5 K A
X HERA AR, SEBEARIL . T L =P R
BB ERR L WEBR 7 ARFES GRS A KT BRI
Lt), ERKEME THNLIEE 6 1 1 mx1 m 1)
REDT ZEREDT NI BT 0.5 m=0.5 m AR B 345,
HERR T ecm B TIREE 0 ~ 20 cm )2 AP HL T 5B
Gre [T, EaIZEEIE, RE 0 ~ 20(R)E). 20 ~
400 FKJZE) . 40 ~ 60 cm(IRJZ)RE R 4+ . FIRMAH

HEAEG, AEE] 504 yRESY, b, FEAENCRE
KT . HAACREE T k5 2% 5k H B R 2= 1 i ™)
(7%

1.3 HRLERIBFRIUE

A LA R A R TR A e
Bt AR LR BT 65 C ML B, FR
FAF Y M A i s A TR RSB
1 mm (07 R Bk 48, Sy B H b AR AR R OOTH &
BRI AGE, BT 65 C MMt =R,
FRESR M T A e, £ pH SR /KFE®E N
1 : 2.5 (O H iR 4R, 37 ] pH i1H(FE 20, Mettler Toledo,
USA)INSE ; HHEIRE | HIESKRGSE SRR
WET =Z${¥(Saardi, UK)ME"; 42T R I3
I E

A LR R S HLER 53 BT (Multi N/C
3100, Analytikjena, Germany)ilE, 3G LK E
(thm?)$ B A (D) THRN, Hrp 2 AR v AR
A AR, WK B AR A HLRR B A B8 E
¥,

S=SO0OC; x BD; x T; x 10" (1)
A i f£%E0~20. 20~40 F140 ~60 cm +2; S
RFEE | R EHEA MR BE (Vhm?); SOC, fRFEEE i
J2 AP & B (g/kg); BD, VRS @ EHIEAH
(g/em®); TACFES @ 2L HURRE (cm); 107 & B f
1.4 HIELERSH

KM Excel 2021 #EATEEEEB, FIH SPSS 27
HEATAE 2 50K 56 (Kruskal-Wallis - Test) H %58 A [R] 7K i
I 20 58 B2 RIAN [ R B2 - S0 HILARR 5 et R B S 4
fy22 5, A R B AY Rdacca.hp 40P IEA 73 T90
AR I B AT BH A A () 28 8 - A ALAS 7% it F
FERNEFHE, KA Origin 2021 #4174 E

2 HERE4SWH
21 ZIRKEEETEVEYER TEEKRENL
54

& 1 AT, B 7 I 5 B A 3 n L A K
BRI 1 3 A SRR b [ AR Y A
Sy AR, YR A" B, R RAE S R
941.61., 1029.37 F1 1 300.09 g/m*, ¥JHiBiAE T REEK
WEWHO T SR A AR R R “A”
UM, B RAESM A s 2 159.4 Fil 1 677.42 mg/m?, i
AR - B 1T AR ) e Y Bt K A TR R B A 3 AN
I, HAREH 1173.24 mg/m’,
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+ i

%56 4

=1 EHYENE

+ e Jofpae e Hb_F- A i (g/m?) H R A P (mg/m’)
ARAE [ 624.17 + 133.34 1173.24 £ 568.4
h 941.61 + 139.55 705.67 + 437.89
5 583.19 + 338.56 327.77 £ 343.78
¥ - 236.20 + 172.44
g Gi 701.83 + 225.50 2019.07 + 1 245.86
H 1029.37 +265.58 2159.4 +1732.95
5 986.86 + 458.69 771.93 + 583.89
¥ 299.47 + 78.37 609.73 + 829.54
s 4 i 595.39 +217.79 516.1 + 489.59
h 1300.09 + 423.38 588 + 659.81
55 1156.85+ 1009.65 1677.42 +2214.43
¥ 372.97 + 108.99 1227.73 + 1 524.27

I FPEARSIN I = feifEx, TIH.

HIZE 2 AT, = Weok P2 vy e 1 B s e
(7.06 ~ 8.56), A I 3 FhIEHY 11 pH BETRIE A3
i, ELERX DAL, X Rl 7K i i 56 2 A 384
TR/ o A0 e B8 25 B TR S8 3 T b, K g oy
TSR JRE A R T S A 5 BOHEAY A ER B TR R B L T
S AR & — 2, 3R A R AT e 55 B )
G T O 9 PR P e o W NG - ST B S )

F2 TIREARBUAMR

IORCERS NSy SR S G W R R Sy T SR
AR i SE RAAR S i o A0 K T E B 7K 0 i 3
BN se T~ eI ETh s SRS AL, BRXHIRIX
G, ¥ 5 S A A 3 S B AR N e S o A7 K
P R 5 3 2 S A P 30 5 B R B NS TR TR
R LIRS BRI A 2R, BB REE K
S AP 548 P SN S R B T

+ ey Jolp38 ik +ZRE (cm) R (CC) L2 (mS/cm) B (%) pH 25 H (g/em?)
AKE Gt 0~20 29.90 +3.97 0.21+0.16 19.93 + 8.03 7.52+0.18 1.17+0.11
20 ~ 40 29.69 £ 4.01 0.19+0.19 192241126  7.56+0.15 1.20+0.12

40 ~ 60 29.76 + 3.82 0.19+0.14 18.73 + 8.24 7.64£0.17 1.29 £ 0.04

rh 0~20 32.47 +4.77 0.11 +0.10 14.14 £ 5.67 7.84 + 0.09 1.18 + 0.05

20 ~ 40 32.11 £4.55 0.10 £ 0.05 13.78 £2.07 7.95 +0.09 1.27+0.11

40 ~ 60 32.05 £ 4.49 0.11 £ 0.06 14.17 £2.38 7.99 £ 0.08 1.43 £0.09

55 0~20 28.58 +2.41 0.24+0.14 21.73 +9.60 8.26+0.18 1.31+0.13

20 ~ 40 28.53 £2.34 0.29£0.19 21.75£9.12 8.32£0.13 1.46 £0.17

40 ~ 60 28.84 £2.23 0.31+0.14 23.00 +5.37 8.31 +0.09 1.51 £0.09

J 0~20 32.03 +3.94 0.19 +0.07 19.28 +3.87 8.10 + 0.31 1.42+0.17

20 ~ 40 32.67 +£2.60 0.23+0.14 20.31 £ 6.30 7.97 £0.23 1.48+£0.13

40 ~ 60 32.56 £2.53 0.28 £0.22 21.29+6.72 7.96 +0.38 1.48 £0.12

e Cit 0~20 30.70 £ 1.91 0.15+0.13 14.57 £ 6.13 7.06 +0.51 1.15 + 0.09
20 ~ 40 30.87 = 1.87 0.09 + 0.06 14.68 £ 5.54 7.23+0.42 1.37+0.11

40 ~ 60 30.58 +1.76 0.15+0.08 15.43 + 4.08 7.43 £ 0.40 1.45+0.12

th 0~20 33.63 + 6.49 0.09 + 0.05 11.33 +2.82 7.75+0.36 1.22 +0.07

20 ~ 40 33.60 + 6.48 0.09 + 0.05 12.08 +2.86 7.85+0.34 1.35+0.15

40 ~ 60 33.51 £ 6.43 0.12 £ 0.05 14.94 + 4.54 7.99 £ 0.30 1.40+0.13

55 0~20 35.11 + 4.54 0.10 + 0.07 11.90 + 3.44 8.21 +0.19 1.24+0.14

20 ~ 40 34.89 +4.56 0.14£0.15 11.60 = 5.49 8.38£0.15 1.40 £0.10

40 ~ 60 34.74 + 4.42 0.14+0.14 12.15 £ 5.44 8.45+0.10 1.41 £0.09

J 0~20 33.79 £2.80 0.22+0.14 18.32 + 8.20 8.52 +0.09 1.48 + 0.09

20 ~ 40 31.13+£9.32 0.29 £ 0.32 16.60 + 8.85 8.56£0.10 1.51+£0.12

40 ~ 60 34.07 +2.54 0.33+£0.28 19.73 + 8.94 8.51+0.07 1.57+0.11
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2k 2
ek 36 i BE TR EE (cm) HE(C) F1 5% (mS/cm) FIRF(%) pH K H (g/em’)
o4 i 0~20 2827+ 1.17 0.38 £ 0.21 26374773  7.28+0.36 1.32+0.04
20 ~ 40 28.09 + 1.11 0.33+0.15 23.72+7.78  7.33+0.30 1.26 +0.13
40 ~ 60 27.90 + 1.08 0.30+0.13 23.80+4.84 743025 1.28£0.10
il 0~20 30.70 + 2.65 0.27 +0.27 18.18+£8.09  7.65+0.33 1.21+0.11
20 ~ 40 30.56 +£2.62 0.12+0.13 13.01 £6.20 7.71 +£0.28 1.23 +£0.08
40 ~ 60 30.34 £2.62 0.15+0.08 15.86 +3.43 7.79 £0.21 1.20+0.11
55 0~20 35.30 £ 2.63 0.09 £ 0.10 14334667  8.09+0.19 1.26 +0.20
20 ~ 40 34.96 £2.44 0.16 +£0.11 17.34 £5.82 8.26 £0.21 1.45+0.18
40 ~ 60 34.77 +2.41 0.24+0.14 2229+8.66  8.24+023 1.54+0.18
X 0~20 34.18 +3.11 0.20+0.18 18.77+£10.68  7.76 £ 0.67 1.42+0.14
20 ~ 40 34.05 +2.99 0.20+0.15 20.18+£826  7.82+0.69 1.58 +0.06
40 ~ 60 33.89+2.85 0.29+0.15 2426+8.03  7.90%0.59 1.63 +0.08

22 PFHMKCES TAELRE TIERENHRS
EMEENS BT
SERES I TS I S o < = e D W) & il |
J2 R )2 A A ALk B it Bl KO B 20 5 R ) 1
SER T 1G0T R 4 A ML B A U] S R 1
B B KM (3G, A K K2 A Pk
S 4.76 g/kg THEE 8.95 g/kg, WFEKZ AL

Wil 3.68 g/kg FHEIE 7.52 gkg, WETIEAML
ke 3.62 ghkg TR & 7.17 g/kgo FERR/KHE A
IR MRA T, 222 R0 2 040 K A LRk &
T T T 5K a0 RN I X (P<0.05). [t + 35
TRIE A 3E AT I - B LR & B /b, HLR 2 HLak
Bl W T HA 12 (P<0.05) (K] 1A), e K
JoiR3E T A BB 7 38 I i T BB X (P<0.05), H

0 (A) LKL 1| B B
Aa Ba Aa Aa Aab
Ab 0 Aa Aa
_ s} oy Aab
) o0 ABbc
% Acr Bb NN g gl b %% A %% R %%
= 6 * NN TN
ﬁé Ab gé 6k
2 4 2% 2
= =4y
& B
H 5l =
2 o
0
0~20 20~40 0~20 20~40 40~60
LJZBEE (cm) LJZBHEE (em)
AL TR
Aa
2t
= Aa Ba
2ob ap | Ape Aa [ e
UE Bb Bbc SN SN it
a8 72 53l
R SN NN Bb GE)ISIE]
= 4l . 5 it
§ CNN Bb
34t 2 %%
2 .
0~20 20~40 40~60

LJEREE (cm)

(AR NG FRoR [l R AR KE A R R 225 B3 (P<0.05), ARG FRZR R — K MRE R R AR 12 0225 B3#(P<0.05); TIR)
1 ZHEERBERRKEFGTHLRANKRSE
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Wit 5 20 5 32 1 D0 T AL o 7 TR — K Mol iR
T, EEEAYA MLAR O BE 2R R ARG i i ek 2 (&
1B). 860 A3 AR 1 1k Bl 7K s 3 5 B 1) AR T3k
Bk, RIZEEDPIHN 7.62. 940, 7.36. 9.52 g/kg;
2 FIR 2 AT AR & St AR AL AR AR, , 22 B0 Bl o 7K s
Joih 36 R BESRTTIE N, 53938 4.50.5.83.7.91.8.41 g/kg
M1 3.52, 445, 8.67. 8.79 g/kg(Kl 1C), 3 Fh+3E%
YR LR S R LA B A A 28 5, (H3E
A I S B R B A B IN T R R

WG DX A K - AT WL % TR 45 )22 Bl K s 1
TSR BRI IE m, K2 WERBZREZE 50N

13.35 ~ 20.82.,10.65 ~ 18.05 1 10.62 ~ 18.00 t/hm” (/%]
2A). BT ARG 32 B A 7K AL 1) 1 e e A S
U R A Ra A, FLREE )20 B B384 fin sk e 45 Jim
W (& 2B), HA MRS (R 2 i BLE b
A MRA SRR, W32 )2 FIRZ T B 55 7K e 5
JER, WEES R 21.00, 23.96, 2091 t/hm®, (4
WA LR B AR A B 5 4%, SR Z A LB A
Frigesh, ASRTERA 19.33 ~ 25.32 thm?®, iV %2
IR 2 B A AL 280 Bt K T 2 5 B 3 i T 3omn L 5
AR AR AL, 2502 13.68 ~ 20.87 Fi
10.48 ~ 21.30 t/hm?*([&l 2C).

55 (A) Tkt 30} (B) iM%
Aa
_ AbcAab ABa . Ba 25t Ba Aa 1 Ba
E 20 Bb = A Cb
= = a |
= Ac_| | S 20l - ABb
= V] N NN =2 2 Bo ;/ Cb
% Br Bb | | Bb %
=54 % Bb B 157 Bc NN
= =
= 10} 7 =
® g = 10 Ce
B -
st sl
0
0~20 20~40 40~60 0~20 20~40 40~60
L2 (cm) L ZEE (cm)
(C) %01
30t A6 Aa
Bab B2 Ba C 1 X EEd
=0 Bbe T N st
4 Abq— B C Aa L
E 2 + ¢ - ZA 55hhhia
= r ~
= NN XX i i
Ex N Be || ’
& 15t ] Bb
= i
S
T 10}
B
H sl
0~20 20~40 40~60
LJRBREE (cm)

B2 =Z#tBEBERRKEFETHLREGNRERE

23 ZRKEEEWTIEAVNBRSEMNEENE

SE=E

R4 RDACTUA M EE SR, AKHEMHE | Ho B A9
., FREREAM pH 2 ESA KL FEEAEA A
Bl 2 AR R EEISE R T o A K A WL & i
B 8 NN TR T 67.6%(KX1E R* = 0.676)
B AR S o 4% PR FROBRRIC I P AFDGS B 2 HE AR U R K
HEME (20.16%) . Hb_FAE P (15.00%) . pH(10.78%) .
+ 2 W (10.37%) . M T A ) 5 (8.82%) . i JE

(1.13%) . HL52(0.97%) . HHEF 7KK (0.36%). HHr,
Py B ST A o7/ = N S 2y N B S 1 S VA
(18.50%)(1¥l 3A). BIFERA DAt 8 A2 W]
BT 54. 7% IE R=0.547)78 S . 4% KT8
Jof B4 AE X B A HE P AR A K 836 (19.9%) . Hb I
AHEWHEE(9.62%) M T AEWHE(7.57%)  HL 3 %6(6.09%)
+JZ VR (4.04%) . IR (2.83%) . TIE &K E(2.64%) .
pH(1.98%), /K¥EHE S5 FA Y& BA B KA ILFE
BN (15.29%)(E] 3B). 560+ A9 A HLEK & 8% 8 43
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53 1 TG R AL Sl =K P T v i b S BRI 35 e R A R 677

BiH I E MR T 43.3%(FC1E R* = 0.433) 078 5, 4% IR (3.88%) . pH(3.2%). b FA#)8(0.93%). + 31
PR = BR800 %) AH R B B HE AR R O KM b KRR (0.4%), K aE Rkl AR ) B R A
(18.99%) . T JZVRIE(9.59%) . Hi I 2E W (6.27%) . [E 4% (6.01%)(&l 3C).

(A) TR (B) #i%

20¢ 18.50 15.29
s 15t
= S
=, = |ieot
= 1=
AR =
= 10
REIER”: 0.676 e KEIER: 0.547 2 6.43
5% 0.342 §< h%9%: 0.453 = ST 4.05 33
= 5 251

20.16%#* KA Kishhia e I
15.00%%#* oA Mo b AR
pH MW AYR °
TEHE e LR I
R A + R °
1.13 L R
0.o7M A LAk
. . . . L0361 3K ) ) : pH
25 20 15 10 5 0 20 15 10 5 0
IRV (%)
(OF{uks

FEIER™ 0.433
5875 0.567

JON FIFE ROV (%)

b5

bl

18.99%% KM e
TR ° I
o EAE R °

L

pH
93W W F AR
0.41 13efkR
0] mEx
20 15 10 5 0
SO (%)
(A5 2 S YRS B0 53 W45 S P Up Set PSSR, 72 UV IE PE1 o 46 11 T S5 (R 120k 530, LR 258 ) 32 D (a3 e
A T SR OV 6 A B A AR o BTN AT, 0 TR B, PR R A T IR, £ A
LR 7 e PR 1) 99 S IR , 45 2L M6 1728 22 F1 4% LR 8 2 S B 78 L R Rl e s Rl e e o 53 B R 7E P<0.05 P<0.01
P<0.001 KPR, Hi T Up set BB, ASCrh i B A oA 2 1L, B0 300 okl B A 120 7 45 SR HE P 3 3. R IRD)
E3 §MNAFHLIEGHKRSENEAMNEEY
K 4 WoR, KL, BERMEGEANERE  1E R = 0.684)078 5, BAMMRLIN FI BRSO 1 7R K i
FER FEIME R oK | e A . HRRE e 5 RRRER R, RS 39.01% .
FlpHo AR A HLER BEwE 8 A IABE IR L [FIfgRE T 12.28% H131.65%. 13.27%. ItAh, Ko S
56.6%(FZ1E R? = 0.566)H78 5, Hor i R 7 AR BAT B iR RN (15.33%) (8] 4B). 26401
TKHEIE (17.68%) . Hb LAY (11.86%) . LJZIRE  AYEERE 8 MIMERTILRIFRARN 42.7%(FIE
(8.04%) , pH(7.40%) . 1 FA=H1HE(6.61%). /KIEMNAYE R =0427)007485, Bphuson At bRk v iR HE Al
F b b Ay BT B AL R0 (16.90%) (5] 4A) A, AKEEMNG . 2B AR, R R
HHEA NS B 8 DB FILRIARE T 68.4% (K8 19.57%. 11.86%. 4.54%(&] 4C).
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678 + b %56 &
407
20
(A) AR L 16.90 (B) Bk
30
15t S
& =
2 §< 20
E o} =
RIER 0565 R RIER: 0.684 2
%251 0.434 E §%22:0.316 )
= Sk =
= =)
o 0
17.68%%* K ° I 39,01 Kighhie e
11.86%* AP 12.28%%* + ER e ° I
TERE e 8.78% A
pH H G
A I 163 0 HHEFKR
L ° 153 0 i F A4
1.79 5 0.87 T I
L 1 I I 072 W +HEHkR L L L L L 0.73 pH L4
20 15 10 5 0 50 40 30 20 10 0
ML (%) L (%)
(©) 2t 151448
S
=
= 10+
RIER: 0427 f‘i\
%z 0.573 35|
0
19.57%%x KiE e
11.86%%%* +ERE ° I
o A °
pH
W
0.43 T A=y
006 f1es kR
L ! | ! ! _0'11 EE§‘$
25 20 15 10 5 0 -5
BN (%)
4 SANEFHTIEFNKRZEESZWHNENEENM
Sip — B, K SRR 3 Fh - BRI LR S RN
3w PRSI 5 P L EAS ) B R LS LR 7

YRS 5 78 KL Bl X P A LR % i
TR PR MRS Rt A LB it P E TR, mT
AR BEIINBL A48 AR I BIE 2% . AWFTR 4R E
W1, =K P RS AR S 30 SRS T 9 A Bl &5
TR A T RZ R, ANTR] D) B - eSS K A
W B AT AE 2257, KR 0 S0k - A5
@ AU S AR, AT HAPBRIER, B
AR THIEAPRAR R . Ah, HRIEATFE RDA
GEA, 3 BRI A HLAe R R A 52 B A
ANFIR R s o S, ARSI Rk

FY) e LA DL Y R 2RI, H AR IR S5
Kepchim A Lo, SEMHET LA HLaR S 1Y IR
AT AR YA Vi B9 23 A TEAACHE IR0 4 B2 R SRR v EE
307 B AR e, A KO 3 5 Y R (R
r TR, A AR AT R R, RSk
JEWD o KA E—EREEE T AT LAfE R A K
WA, BRI R A LR i, WK G
9 R R AR 3 — e AR, LA PR3 R 3R ] BE PRl A )
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ABTFE, BEF KW 30 5 BE 3G, A1 K 41
A PR i bR R BT, IR B T I
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