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WE: METEATERESEAMO AR T ERARAR, $EL P RBLEABRXBRLIE, AHATEA
#7TAHAE52,157,162,167,172,177 #= 182 m) M E R KB AN, 25, 2 EREFLRARRE HE
P (150~155,155~160,160~165,165~170,170~175,175~180 #= 180~185 m) & %] @ (0~40 cm) £ #, &3
ZuKERR SAEBERX KRS TAFIIRAME(SOO W Hh., HRAN, AABREIREFTLAXRRAHEL
EHER1ak, LSOCHREFHMETRRFTAANER; 2P, KBLEHZRIZ2mAHRY ERK, £
EEXTEHEEARY 17T mA 182 mGa; $E LA 12 mA 15T m SRLYEANE TLET (AT )W EF
KT 172,177 #2182 m HAE(p<<0.05), EHHZLRAALAREF, TR, 517" mey ZEREML, HER
B RE52 m) RS RFEAA TR LE SOCHM; o, FHEBHR 1ak, £152m BB THMERK L
T EBERR T (DL HER, KGLFFELEZSGRETHERMEILHE 554 14.33% F 40.22%, B &
AR AL 5 ATgc MM B AP LG E AL, XA, ZHEME L FHEER 152 m HEEEF SOC H £
TREWEZRA. HI, BEFRAGRERLELIBEANE S AL, FHZKERERE 160~165 m HAE2HK

0 BRI A B % R
X B OW: REANEE; S BHBKAE; HER
FESES: X825; X833 XEFRERS: A XEHS: 1673 -9868(2019)05 - 0120 - 08

+ 34 LK (Soil organic carbon, SOC) J& £ 3 i &l 48 ¥ 55 5% 1 38 o f2E W 40 f A i g A L3 —Fh
LY, J& LI B BRA2H 7 . R ORISR B i | 4 i - A 7 ) R0 A BRI B b B A - A
FY H AT, BN R T KA 3 SOC i /- VB e mFge ™, BLBFIE 4 B BRI T 2 52 i SOC
ARG — A B R TR SR A W M, AR SOC 4r Y SRBOR T BR SRR 1 L WK BT 3R
Zhnt SOC HIB kA3, T A % PYABTDUAS [ 7K 436 JBE % = ik 7K 2 90 9 4 4 €8+ SOC 5™ 1k 43 fift 1) B
FAIN R K5 FEA R T SOC WF s, (H ERFRE R ERETEANEFRIAES L. A RR
BF . K ATEE XS SOC 22578 A Y 52 i 2 75t B A Sl B A 0 A 15 i — 2D BT

F =K PR S AT & W HRE " s 17 T U5 . A EMOKAE T, & @K 1T . S50 78K P B
T 5 KRR T 2R R B L Bk VR IR LIS 30 m B K R T VR XL =R OK PR T DX TR R A Py R

O WFHM. 2017-12-08
HEWEH . FRELTLITRWE (2018 YFD0800600) 5 [H % &k 44 H Al M T4 € W3 H (2014FY110200A13); MK H R R4 H 4T H
(41301245) 5 VYR R2EA B A B AR FE 4T H (20162402009).
YEF WA B 991 -, Lo, B, E8NH R IEHRBIT.
WEESE . & B, B 5.
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SN o 8 gy | R R R T B Sl 1 N R 15 9L A1 oo 1 A Elf A S = S ==
S B = WK R v DX R R K o0 PR AT R R A BRI 8 AR AR 2 B I B =i oK R T v X SOC 1Y
AR, HATOC TR R X = B X SOC B ML BF 58 T A TR B 1Y, it F A RRE R
F¢ T SOC h AL SEAT HIE . e, AW 5T DL =K 2 31 9% X O 1088 X, 58 60 Rk RS o i 97 4
S aE e = WK v XA R R Y 9 M B TR AR . SR A = WK A A (R R AR T XY K g3 AR AR R R
T HiFR LR SOC J i o» BOE LR s JF 455 A7 3RS SOC 23 A1 i i, 48 78 = Ik /K 3 B AT /K A7 94
JE J7 2O A WUk 20 2578 A 19 52 2800 . DA DA = e K R T DX B PR IR AR L K R R B LA B K A
S P BERL 225 1 S KA

1 M5 AF®
1.1 ARERHER

ARAFFELATE R B KB E R (107°31'E, 29°53' N) HBF5T X, H A TRITIL R, Hi#
AU B B 2 7 R AR O 8 A F VT, JE A R R KU, TR K, R RR 17 ~18 °C, R
KM Am—2.5°C, FRIR 5300~5600°C, 4FFEM = 1 000~1 100 mm. =We/KEEKAHEXH K
AR K A, R R A FOKARE AR, BHET 175 m S AR O AP, HAEE 5 X
TANAEAE TR S B Rl AR = TR K AR B T R, KIEBAITIRAERAE 6 —9 A B KK A FE R
145 m; N 10 HFHREKZE KA 175 m, JFRFFE 1112 A 1—4 A KW, KB L BER
156 m, 5 HIEMEZE Pt K7 145 m.
1.2 MiRAE
1.2.1 ﬁ%ﬁﬁ

Tk X9 5 DX K 43 B 05 1 S b A VR OC BB e B, A5 WK K A2 B2 X, T 2015 4 9 A
mﬁmuuﬁhmﬁﬁﬁf7¢ F(152,157,162,167,172,177,182 m) 7EBF 5T X #E 47 52 b 5 35 1 36 4
MRS, BRI E . R 400 HJE e MHI/E £ A48 A7 Sl i 20880, DAHEBR £ . iR R FiAE
YR I ) G X 5 5 A AL S b py sz . R BE R IX R E R R Z LR OKRE Mg a1, KT 5 B
i 2 mm i, IRATEAREMAE, I idRR R, HEAFRRO, T M = 0K E % XA &R
JK IR B X 15 37 A SOC (1 LG , ASBF 58 15 98 I A B g b, 8 650 °C &4 5 h LERA L
BT, BEASAE NI RN IR, RARE fﬁumﬂﬁﬁuhﬂﬁiﬁWMA%mﬁLﬁ*m%Fm% & 5
FEEFEERA SRR RO E 6 MR ARG MR LM 3 M4, ks, EEF
ﬁ%uﬁ%@%,Hﬁmummmuﬂiﬁ$%ﬂ@&,E?E%*#Nﬁﬁmﬁﬁ.%%i%%%$
FRALME B 1 s,
1 EFTEEAELMR

Hi AR g pH & SOC/(g kg™ DOC/(mg « kg™ ") R/ (g kg™
K 4 8.02 10. 67 176. 78 1.10
E St 5.82 12.05 178. 47 1.17
B be K i 1 8. 44 1.41 - 0.09
1B be 5 (5, 1 6. 08 1.21 — 0.07

1.2.2 Hamksf

F 2016 42 9 A%, RE 7 A EHEOA52,157,162,167,172,177,182 m) Y EFFRAE M . B REE 1 T 487
AINUKAE 0 OR A b R A7, A [nl S2 3 25, [l i, 4% i 2 150 ~155,155~160,160~165,165~170,170~
175,175~180,180~185 m 47 JE A7 L 3 ) I AE b A0SR 4, FH AR BB BE R 0~40 cm # - 4F, SRAEZ
WH: 0~20,20~40 cm. £ FEH LA s BURE: , 4000 SR 42 3 AWl R AR 21 Nl 42 /> B AE.
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A SR AR FE SR A T AR AR T B IEATRE S A A B0 5
1.2.3 MMEZmB 575k
02T H PR RS % SCR 18Tk T, BAR DTk . R A PLER (SOC) R A EH MM A m kil 4
FUR R TF LI A2 s 58 pH ECR B BT HEDI 2 OK = =2.5: 1)y HHET Mk (dissolved or-
ganic carbon, DOC)E ] TOC ¥ (multi N/C 2100, Germany) ] 52.
1.2.4 #HFEAREL % F %
D) ¥ 3% BB HUR AR b B (AT so0)
MG 5 3210 5 3 SOC FRE R0k . T8 = oK B 15 7% X4 8 B K RBE R 0 R, 9% 3 A HL
WA AL (AT so0) » HEARXIT .
AT soc = H soc — Qsoc (D
s ATgoc HHGFR BIESA PRI B i (g/kg) s Qsoc » Hsoe 43 0 B 211 J5 Ky 97 1 5 09 A ALK 5t 4 43
B (g/kg).
2) Bi 3R HHEEHAR K (AL o)
Ry 43 BT 94 IX 4% 1o R K PR BE X R 9% b S e (B b SRR B B SEBR RS R L T BRI R 6 R B B
CRI B3 A SN G5O v BB, TR AR .
AL soc = —[(Hsoc — Qsoc) — (DSH soc — DSQsoc) | (2
TiA:
AL ¢oe = — (AT soc — ANgo)
A ALgoe FEFR L EZWR M L (g/kg) s ATsoc = Hsoe — Qsoc A it + 58 19 30 B oK A8 1k
(g/kg) ;s ANsoc=DSH soc — DSQsoc HJ 15 75 X BBk i i RBE , Hob, DSQsoc » DSH s 4391 J 15 37
il 5 B e - A PLRR T 4 B (g/ke) .
3) ALK LB
AR L] = — (AL 5¢/SOCx) (3
K. ALgoe MEEFE BB IIK i (g/kg) 5 SOCy A3 5% A i 1 158 19 A Ml i &2 70 51
O ARGt
S H Origin 8.5 #l Excel 2010 flfEE 2, FIJH SPSS 16. 0 #7551+ 54007, Hrb, RJH LSD i
T2 HE A (p<<0. 05).

2 # B

2.1 AEASETEFIELAFINBMNTHEE

A (DRI, KR LG 0B A UK AR (AT o) ¥ A, X R, 55 35150 9 F
+HEW) SOC MR ME A . 7E0F 58 XORA] fm FE 2A B8 T SC b 85 3% 1 a J5 . L SOC & /- B BRI, R (8 L
B ASER A XE R R (B D, mE AL, PRSI R AT g B4 R BN K R,
o AR A R R B o, KRS B BCA BLRR DR D A R R E AR 152 m SRR, HE AR 152 m 4b p s>
MR E X 177 m A1 182 m AR 3. 7 f5 A1 5. 7 £ (HIVE X &5 B FE KRS 10 AT ZH K
Giil2E . A, SEBRERET, 20+ AT WAKBR S KR L EA %, HAE 152 m F1 157 m
ERRAL I AT soc BFERT 172,177 A1 182 m B (p<<0.05), HMEREIN ATsc LW W25, dtkar
W, 5=177 m S RBH . V% AR AR B (152 m) MK 20 B8 B A F) T SOC w43, H 2 +
SOC X e 8 11 728 £k 57 Ay fRk.
2.2 AEBETERIEERNIRLE

B2 AT, WSS X A5 m R N, PR G 3% 1 B 0 R ik (AL oo R AL 5 AT o0 KEGHE. BIFH
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Kigk 11 AL oo M KREH I IEIX 152 m &, Hf, KFEEE 152 m @AW AL BF KT
167 m B EEAMG AT R (p<<0. 05), BEEMK BN 14.33% (K 2); HEAHAE 152 m SRR AL 5H
R FE 25 A BT L (p<T0. 05), HIZ m R M i 2k L Bk 44 %0 DL 1 (R 2). 3k Uk B 78 K 01
KRR, B G AR, M6 7E 152 m = R BB 2k L B2 K A8 09 3 A% A I, Hn g =2
H T 60 £ R IR A LR (SOC) Ji 43 BOR T i P HLER (DOCO) Ji i/ B0 K Tk R 4. Beah. BR 157 m &
RS, KAE ARV X 152,162,167,172 m @ AR5 F I AL goe IR T ATgocs M50 A2 3T % X
(152~172 m) KRB IR T AL soe Y AT g0 K3 HWiEE 3R HHEAE 152 m SN ALsoc BE KR TZR
TR AT soc (p<<0.05). XEMTEWHEXMEBFETF (152 m), HHETIEAHBROBERTHE, HixEmK
SOC 1 2 H2: 45 K A Ji P4 A, 3 22 I 45 T e bt 2k

251 - or
KFEL 4y IKFEL
Sl N N N xet ~ T N %6+
o . =
4 o0
B 3
@ 1.5 =
&= ]
K
® 1.0 =
I iy
S
N
2 05
152 157 162 167 172 177 182 152 157 162 167 172 177 182
&g /m &g /m
T HE BN R ROR A — 2 R e R ] 25 e A e R X E2 AESETEETENZHALS

(p<<0.05). FH.
B1 AEASETEFRLIELENH
TR (AT oo ) W THE

R2 FRBETEFIENZHRBKELD

=2/ m _ R LB/ Yo

KAE+ ®6 1
152 14. 33 44. 22
157 1.78 22.78
162 5.95 13.73
167 10. 01 15. 37
172 8. 25 13.56
177 2. 89 12. 90
182 0. 65 9.16

2.3 AEBREAMTIEFVREN S 6T

M 3 Al A, T T X (150~ 175m) A [A] & A& B I 432 3R J2 19 SOC i 43 2 (SOC, ) 41 T+ 20. 70~
26. 40 g/kg Z [a], & BEIE TR K K . 160~165,150~155,170~175,155~160,165~170 m,
H, 160~165 m BFEEH SOC, ., HE KT 165~170 m, ME5HABREBEERLEIT¥FE X; 4565 H
TEIXHE I H R R = T, 7E 162 m i REES IR R PIAD £ A0 AR I BRI, X R, HTE X
160~165 m & F Br HHE M VAL 4858 5 53 4h, dETHVE X 175~180 m = FE Bt SOC, -, #& 180~185 m
EREBLI L5 %, MEESAESRITFEX, HIEWHEIX 175~180 m FRAREBH SOC,—,, WA R & THEX
T A R B, BRAh . ETH & X T 2K 4y B PRk g, i X R B F o M IR 5L K, IRARE
BA T 0~20 em MERZE, YRR TR N, Kk 2 0mEE, & & EB SOC & 7 8 %
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F .
FEAK; 20~40 cm + )2 SOC i BEL SRS SR EFEZES. B, SOC,,—,, Wi KIETE
B 175~180 m, HEFE T 160~165,170~175 Fil 180~185 m.
*3 FEBEEEA SOC 4> 75 45 1E

2 /m SOCy—p /(g » kg™ SOCyy—10 /(g kg™
150~155 25.57+0.71b 8.65+1.61ab
155~160 23.4142. 46bc 7.8640. 83ab
160~165 26.34+1.13b 5.364+2. 66b
165~170 20.87+1.59¢ 8.37+1.57ab
170~175 24.27+2.12b 6.5741.66b
175~180 29. 744 3. 26a 10. 25+1. 10a
180~185 20. 0740. 80¢ 6.8240. 36b

T SOC,— 4 »SOCs0—yp 43 HNFER 0~20,20~40 em +JZ KA PUIR B804 90 BUE G R R/NG 78 R R [F 5 8 E 2
[0 22 A Gt 2# 8 X (p<<0. 05).

3 3
3.1 HERXARSEKSTAITIEF L SOC B &

P 28 R B 3% b AR AT IX O[] S AR N L 9% 1 a e, A m RS IR N B9 SOC Ji it 40 B0 35 97 i
SOC WA A FTFEAR. BRI AT s P20 0E . X Ut BH 3G F2 K F L F 28 8 19 5 SOC A8 46 T =Xk 43 61
I, HAB O B AT REFB 4 R IR T B A 3 . 3R T R IR T BT BB 1Y A . AR IR IR R Y 400
FIJE T 9 i 1 1 55 7% H A8 A vk 40 0 A et i . AR TS A L AR R R S sh AR ) e vk E L X e
Fr LA HLY TR B AR TR A2 PR T 3R AR N B BAE ) B R ) i e 0. DA SR R S R
IKINER BT AR AL AE O s BEAh, ARSI, 152 m @ AR KI5 K (7 A L), B & R8T &
K IR ZE W4 6, 172 m @ BRALIE K 3 AN H Z&245 . T 177 m F1 182 m S AEME K IX 5 [RImE, KB @
T, KAIREEARL 23 W S0 SOC M4 f B k. BO7E 1A KB AMIRURT S i CREIAR R . V& 3 #h e il
MO, £ BRI R Pl 2 R R LB e i e s H 5 =177 m i R BOAH EL, T VR XK ) R B
(152 m) /KA B EA R T SOC M4, X 53548 2 P18 FR 0 58 45 0 9 K0T 7K 2 2 iF SOC W w1k 4
i A 45 R — 30T WK AR T B B R SOC MW I 5 30 4 18 AT SR A iy S0 L A, o AT R MR
ol A A X R P 8 A L S A i A o 0 T 8 T A A WL R R R R s SOC B AT R
2 FfRR S o AT A A LR B PR R BB A S A AL B 1 06 R AT & . K0 K T i R
75 b e AT R A LR BN T S B SOC M b B T phok o0 ab B [, AT R s R, 1T
Y R K A L 5 L SR TR . 5 0 AR R B A TR B R T M
Pl g% L HER AL goc ZBUHPG AT o0 REGHF, HREFKRE L0 ALsoc 5 AT soc BIIEM WA G112
B (p=<0.001) s JEFRE A HH AL oc 5 AT soc FIMIRERA S8 L (p<<0.05) (R 5 Fi5h, Hik
XA, Hige DIEAE 152 m MR ALgoe WRFRTZEERN AT soc. XMW —LUEN], BRI K 52 28
152 m BB 3% H4E SOC ik mmy £ A,

T4 ETHBEE (AL ) 5SBENBELE (AT ) B XS 4T

+ e r P
KA+ 0.939"" 0.002
i 0.834" 0.02

HAE1IERUTERLEBEEFFLEA L SOCHEEH K FRFE L, HEG /0 SOC 2L T K
i A ) o A AR A T S BURR XIS ] RE L R R SR IR AR AR M B 25 R L B A i SOC
FIRIEEYEA HLEK (DOC) BT B B i . (A Y0 R FH R 38 SR W 0 7 /2 o 8 B8 A Rt AN IR B b 78 19 15 O
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T i IR LAS N AR W A R &k s TR ST IE I R DOC T 43 F0 s ) 38 WK e T Y
TR v TR A MLBR (0 R A0 L AT B AR O, R A A B A A . R TR 2 A SOC AF
fb i 5H SOC MR M IEM A G X, M5 pHAE A CH Gt 2= X
3.2 HERXRARSEKITUAIIEA SOC B0

TEREANTHTEIX . 160~165 m 2 B 19 I A7 36 )2 38 HLAK (SOC, -, ) Fi & /v Bl Kk, H g % KT
165~170 m(p<C0.05). X5 F 3% [ 257 X = o JiE [X it 50 33 9% 5 -+ 5647 LR 23 A 5 A 10 BF 5% 45 R — 2%
160~165 m i FEEL 1Y SOC, -, Jit 2 53 80 AT RE 15 1% i P2 BOM 9 85 i R 3R 2 A W) AR & 09 20 A LG 56, #E
PR 75 W B o TR R A AR R BG4 0 0 R A KR R A 7 R R R A HLER A R IR 2 — L X
2Lk = K R 1 VR XA ) R A W RE TS 2 REE 22 RS R, VR X P (156 ~165 m) kW) E
BERFT T 45~156 m), HAEY)HETE R 00 4 A — KA — 48 B — AR 5 L 0 B 7% 5 78 X F 5 IX 52
H LI AL A5, =W K AR K AALB AT, TS IX 160~165 m B fRBAE K G KRB EH —REE. EKF. X
SEAH ) xR . I EAI X K K A T AL . BOHE Xz SRR RZE HIEAR R EE KT
HAwETe; Woh, B3R as L, 75 160~165 m =5 PR R 1 38 3800 AL ooc BAR, 458 0t
A4S UK ETE V& X AE 160~165 m = B2 B 1 i I A0 383, 150 ~155 m i i B 1 32 3] W 7K W 30 e i
(B 52 30 ), A T /K I 0 0K 8 A A T LT R DX b e R U 9 R o 2 U AR AR %
FRE s BT LA SOC, o UK T 160~165 m mFEEL. H 4k, {HEX 165~170 m @ BB W SOC, -, & FK
THARBEE, Hol el TiZm BB T pt . 2 AR ir s B X 175~180 m 5 2 B
1 SOC, -y, 3 & T 180~185 m B, HWI W & TIHE XM TA &SRB (p<<0.05). ZIEATHEH
PLF A A 8. Ho—, Sl K IEE K B E KA 175 m 5. RIRZKAL A 2 DA A, SR 175 m 55 %
AR AR XK AT E . R E  175~180 m = FE Bt &4 B8R 3 EL Y /K AR BT SO = B AR B R
B BEESERTY . AR B . A [ R A bl 500 K A 75 4 B4 )5 B Ak 359 23 5 e B3 7 X AT B
Ak AR o, B g AR, WKl B R IR SOC B it 2. AT X 175~180 m &
FRBE SOC, -y, f 35 55 T 32 WE /K o3 1y o 7

4 % &

1) PR 4 OKRE T RTEE 0, ) A8 — WK P T v DO ] i B R S8l 15 97 1 a J5, 3L SOC T4 43 5%
A F R TR0 IBEAS; 5=>177 m RAETH T8 X s RE B B, 3 7% XK R AR BE (152 m) MK r R B o A
FIF SOC Wy 4, HZmBIKRIEFE 152 m {7 X @B+ SOC ik i m i R EFEH ; T
KRG A, A8 1 SOC F3fiff X1 T DX R AR fb B Sk UK.

2) UK # XA TR B B A 3R )2 SOC Ji ft 43 B K /N B 43 A5 FEAE A » 160~165,150~155,170
~175,155~160,165~170 m, 45 & 45 @ N 1595 L HE BB K B 10 2816 2 BT Al 45 . = /K PRI V& X #E 160
~165 m 7 A2 B Bk TR Fe 5

S 2K
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Effects of Water Variation at Different Altitudes in
the Hydro-Fluctuating Areas of Three Gorges

Reservoir on Soil Organic Carbon

FAN Jing-jing's, CI En'?*, LIAN Mao-shan',
LI Lan-ting', XIE De-ti'*’

1. School of Resources and Environment, Southwest University . Chongging 400715, China ;
2. Chonggqing Engineering Research Center for Agricultural Non-point Source Pollution Control

in the Three Gorges Reservoir Area, Chongqing 400715, China

Abstract: In order to investigate the effect of water variation at different altitudes of the hydro-fluctuating
areas on soil organic carbon (SOC), the typical hydro-fluctuating area of the Three Gorges Reservoir
(TGR) at Zhenxi town in Fuling District of Chongqing was used as the research area, and purple soil and
paddy soil were used as the culture soil. An in situ culture experiment was carried out at the altitude of
152, 157, 162, 167, 172, 177 and 182 m. Meanwhile, soil samples were collected from the 0-40 cm layer at
the altitude of 150-155, 155-160, 160-165, 165-170, 170-175, 175-180 and 180-185 m. The result
showed that SOC content decreased after one-year field cultivation. The SOC decrement of paddy soil at the al-
titude of 152 m was the largest, which was significantly higher than the decrement of paddy soil at the altitude
of 177 m or 182 m. The total organic carbon change (AT ¢o¢) of purple soil at the altitude of 152 m and 157
m was significantly larger than that at the altitude of 172 m, 177 m and 182 m (»<<0. 05), but there was no
significant difference between the altitude of 152 m and 157 m. Compared with that of the altitude of = 177
m, the water environment of the low altitude (152 m) in the hydro-fluctuating areas was more favorable for
the decomposition of soil SOC. In addition, after one-year culture experiment, the old carbon loss (AL g,¢) of
the two soils at the altitude of 152 m was large, the loss ratio of the paddy soil and the purple soil was
14.33% and 40. 22% , respectively. Meanwhile there was a significant positive correlation between AL g and
AT gy of the two soils. This indicated that the decrease of AL 4 was the primary cause that resulted in the re-
duction of SOC at the altitude of 152 m. In addition, combined with distribution characteristics of soil organic
carbon at different altitudes, the results showed that the carbon sink capacity was highest in the hydro-fluctua-
ting areas of 160-165 m altitude of the TGR.
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