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Distribution characteristics of organic matter and total nitrogen in the soils of water-level-
fluctuating zone of Three Gorges Reservoir area

GUO Jinsong' , HUANG Xuanmin' , ZHANG Bin'?, FANG Fang' & FU Chuan’
(1: Faculty of Urban Construction and Environmental Engineering, Chongqing University, Chongging 400045, P. R. China)
(2: Energy and Environment College of Xihua University, Chengdu 610039, P. R. China)
(3: Faculty of Chemistry and Environmental Engineering, Chongqing Three Gorges University, Chongqing 404000, P. R. China)

Abstract. The distribution characteristics of organic matter( OM) and total nitrogen( TN) in the soils of water-level-fluctuating
zone( WLFZ) of Three Gorges Reservoir were studied during the non-flooded period, while the correlation among the soil physical-
chemical characteristics, OM and TN contents was also be analyzed. OM and TN contents in the soils of WLFZ were both fairly
low, were 10.70 +4.03 and 0.84 +0.39 mg/g, respectively; however, they followed the normal distribution. The lower C/N ra-
tio of the soils of WLFZ suggested possibility of releasing of inorganic nitrogen from soil in the WLFZ to overlying water in the flood
period. Compared with other study areas, the OM and TN contents were at the low level. The variation coefficients of OM and TN
contents of the soil samples of WLFZ were on the low side by comparison with those in control zone. That is why the differences of
OM and TN contents among difference WLFZ of study areas could be reduced by cyclic drying and wetting of WLFZ periodically.
Correlation analysis showed that pH, oxidation-reduction potential (ORP) , TN was significantly and positively correlated with OM.
The result indicated that organic nitrogen was the main nitrogen compositions in soils of WLFZ of the study area. Soil C/N ratio was
negatively correlated with TN, but insignificantly correlated with OM, suggesting that soil C/N ratio was mainly determined by the
content of TN.
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Fig. 1 Distribution of sampling sites of water-level-fluctuating zone in

Three Gorges Reservoir area
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Tab. 1 The location of sampling sites
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Fig. 2 The distribution of frequency of OM(a) and TN(b) contents in the soils of study area

%

2.2 TN el % LM R B HHIE

SRR R AR HR TR/ N 2 MO P AR B A . R R TR TR R R
VA A M R, R K 3 0 R MR A BLTR 934, 43 I R 43 A
R, 55y NH, 23010 CRUIL) R STRACHE PR AR K 5 s BT AR R b 7 BRat 2 4, 3
PRI TR AR AT BT e T AL T RE B W28 8 7 4 L b A U R 19 40

T S0 TN A REROZET AT 4601, RS I A MR TN 5 R PRI (0. 84 £0.39 mg/g,
XERECHS - HE TN 5 REA H, 8 22 PR 3 (sig. >0.05) , EXf B RE A 07 52 R MK 79. 1% , 05 T v
HPREAR (46. 7% ), FTITEHE TR WA (7] DX B 74 4 2 ] 08 TN 302 5 (3 2) . I8 30
N 7 kTR 07 PEL LI 2b. SEASPER B0 5% P R IERE R TN Sy BN IEAS S0, th e W B A
Hogeerh. PTEIC P, TH9EH I TN & BEH (A (5 5 0. 95 (B X 14 (0. 71,0..96) , B AT LLIA R A 5
DR A DA S TN S (VA 1 15 X W P O R g 95% .

MARIRIBIFGE I8 TN i hg HAE AT 0, PE I A TN i TR0 AT (3 3) . ok o™ Anig



OB Zk R K B LIE AN A R A E 5 A AFAE 217

VR SRR TR 2 AR SE T OM ORI TN RSP 1 35 (R SCE A3HT) , 25 LI 1 s A i
AR, PRI OM ) 23 T BE T 25 398 v 00 . G AL AT 58 DX e/ AR TN 5 4 B R/ 15 OM
B (Y R/ AR — i, {E T ) TN 5 fe vy DR e Sl St 8 4 e I, DR A e 7 [ 5 3 AR R 7
T HAT FEROAE T, BT DU TN S s, i HA e X TN & s IR 5L 5 OM 241
2.3 FREXFHHEE T EREALL

TR A AR R L ) O i R R R A A B UIOC AR IR B A M 7E 4 C/N Y
9 25 WA E IR, AR O/N @ T 25 (W] L HEh i N & B R UE W B 28, B N A EAR M
G4 T LS WO S 2t T, B OMFR 43+, O FL 48 by NH -N 3 A 2 L= A 1A B9 X
SN A 1 C/N AR B, AR AL 4. 04 ~22.47 (3R 2) ik R T3 A LB HAT B R I e
B A HLES T 6, Bl i H STV T S EOF 5 X AR IR C/N JE3 8. 32 +
3.86. AHHLXT R FE AR Y C/NZZAVEREIY 2. 53 ~ 12,75 R IX il v L IEAE 2 i A 19 TR A 5 I C/N
A BTN DTSR AR, JF E OM BN BE S e /N T TN B9/ N BE , iy s R DI 7 - S e AL T v K
SRl A ) B K AR I T
2.4 HEFLIEEAEMHERES OMTN.C/N ZEHHEEX R

BSEPCN ORP Ty 050 @ 00V e e+ T OM TN 22 A% 7 B
K%K 16.2% ~67.9% ,pH 4 5.92 ~ R AR N ZIRIIAHER AR
Tab. 4 Matrix of correlation coefficients between OM

7.76. Hh RS RAE S pHE R T 7,
Ab F v i e 1 13 R, B ORP
5L B MEHTF  ORP  f{kE  pH oM TN /N

DAHIF 5T X, 4 1 e A 3 A P BT K ORP 1.000
OM TN .C/N Z [Al ARG PETT LA Y, TH BKA -0.159  1.000
AL HE OM 5 pH (5 B S EHX, 5 pH  -0.993** 0.151 1.000_
ow REEAR RWERIGE (R DR e
S pH {ET ORP RF -3 OM I3 i 235 1k C/N  -0.017 0.039 0.008 0.143 -0.513** 1.000
—EMFEM (£ 4). 13 pH {EHXT OM 1y - ————— ———
SR S BB W1 T Bk ;Ei\i{;:os I b TG, o FrR 0. 01 AKF - i 24 ke
S A R S E T R T
SR TERR BRI R A% T HE ShAZ BB, DT A AL A A3 . TR DX N T T B4 pH {E
P LA et | 31X AT BE SR B pH (B XA XA I 4 OM 4377 7= A — @ S M 9 S K. -3 ORP (1 mifIRRAE T
HAE AR JFME X F R TR A R U, 1438 OM 7 S 451 T 58 2 s S Ak 40, BT LLFE ORP (miH, £ 48
OM & S AR XA, Sz =2 T AR X5 e

WFFEIK I -3 OM 5 TN S24% 1 2 IEAH G, AHOC R 4k r = 0. 674, 3R W] TN F1 OM ELA5 HH 7] 4 315 1< e 3
(F4) X FLIERBFFEEE FA—E . oh, OM il TN 528 35 TE M St W RIF S X I8 9 A WL AT R
VW BIRETER BT — X FIR SR 0 th R IA LA H IR AR A B w1
W, FREMELEFAERE (I CRER). /N 5 OM Z RIS B2, 1 C/N 5 TN S4% 52 7 A
S, HAE RS r= -0.513, fiutb W] C/N (A8 (L 3 TN S pe s %25 5 240 46 X 5t 1322
L H Y B A R — R

3 it

TN and physical and chemical indexes

1) WF5E DXIEEH P& OM A1 TN 5 3 e A IE 253, ELFCAE T 9l ek i o A 22 S R O 0 7 X B A
sy, 2 WITH T TR SR & R MAH P& L 48 OM RN A1 i B 2K 7. 5 Vg XU OM I TN &5 8 1Y
LA, P8 DX 55 1198 OML AN TN 5 i kb T (B K, HL-55 18 v A S S 7 R X e e B, T
-39 OM Hl TN 5 i = K iz 7 B4 BT e fiE.

2) FEIXIHIEN L1 C/N v T 4.04 ~22.47 Z ], AHHEXT BRAT Y C/N BTG, RN %A L IRANLA RS



218 J. Lake Sci. (#ia#+3),2012,24(2)

RS AT AL RCTCHLR, 388 I AR K e A v 1) b K AR B A )

3) HHETN 55 OM S W IEANSC , RWITH &A1 TN A1 OM HA MR AT K 4 /N 15 TN 24
BFGAR, MH OM AHRMEA B, R C/N B/ EZ T TN 54 44 pH ORP 5 OM [yAH 1k
W] pH ORP JER20 OM A5 (¥ FE LN 1. X T 9817 1 39 0 B8 e (AL ol LA S 8 RVRE I v o ok — 20 5
TS

4 S 3Tk

[1] Wantzen KM, Rothhaupt KO, Cantonati M et al. Ecological effects of water-level fluctuations in lakes; an urgent issue.
Hydrobiologia, 2008, 613(1) . 14.

(2] s, /ME ZkPEXIHEH RS RGUEAZ 5. deat B L, 2010: 1-3.

[3] FH, 200, LB =X N ASE B SRR, KILRBBTE SR, 2004, 13(2) :149-152.
[ 4] Mitsch W], Gosselink JG. Wetlands. New York: Van Nostrand Reinhold Company Inc. , 2000 89-125.

[ 5] Franzluebbers AJ. Soil organic matter stratification ratio as an indicator of soil quality. Soil & Tillage Research, 2002, 66

(2):95-106.

[ 6] BilenS, Celik A, Altlkat S. Effects of strip and full-width tillage on soil carbon IV oxide-carbon( CO,-C) fluxes and on
bacterial and fungal populations in sunflower. African Journal of Biotechnology, 2010, 9(38) : 6312-6319.

(7] BZz, X fh, KBS KRS IR R 2 M5 A R —— LA 5SSk RS s ). IR asg
2, 2002, 22(3) :343-348.

(81 my HE, sk AL, 7k R ZWOKEN X R SR & i LA R, PO Al RS HARBLE R,
2006, 28(1) : 165-168.

[9] ik &, BIE, MPME. = A PRI R 710 [ K X8 % 3 K TE L RUE S KA. IRl
2009, 30(10) ; 2884-2890.

[10] #RfEAE, BIEC, % TFE. =W APERTE AR T K XU A 3B 8 K A RHERIT. R5ER
2009, 30(5) ; 1338-1343.

[11] #5979, W B, Ak 8% ZRPEDCHT AR TN XTI BHE S . FREERABE5E, 2009, 22(8) :882-886.

[12] &, THRE, SHH. =BT TR R WM B, S22 AARBLER, 2006, 29(8) -
10-13.

(131 81 W, ERIE, 52 #ES%. =P DO T AR X e R B RO AR R SR A 5T UL e U 5 3R 05,
2008, 17(5) :780-784.

(14] J6 oF, 2% 53, XEETHRAF. WX HHUEIROCRMMRHIERTIE. HHE, 2005, 42(3) 1473478,

[15] Brown S, Lenart M, Mo JM et al. Structure and organic matter dynamics of a human-impacted pine forest in a MAB re-
serve of subtropical China. Biotropica, 1995, 27(3) : 276-289.

[16] FZLL, X 46, KEE. WS SRR R X oA DL R Az oy SR WA R, 2002,
14(2) . 145-151.

[17] Wang L, Ouyang H, Peng K et al. Distribution characteristics of SOM and nitrogen on the eastern slope of Gongga Moun-
tain. Journal of Geographical Sciences, 2004, 14(4) ; 481-487.

[18] Fromin N, Pinay G, Montuelle B et al. Impact of seasonal sediment desiccation and rewetting on microbial processes in-
volved in greenhouse gas emissions. Ecohydrol, 2010, 3. 339-348.

[19] ik &, B, B 55 =W APRIRT TR IR (1K X 91 5 Rt i e 25 B LA T R AE R 5. IRBE )27
24, 2011, 31(9) : 1999-2007.

[20] SRS, BL BH, A AR =0 DXLl I 7 X 3 U e il . UL U5 S 3R 45, 2010, 19(3)
311-317.

[21] felUEE, Tisfe. Rl HIEsRomas b 5Bt HYE IR S0k 20, 2005, 11(5) : 584-589.

[22] BAETE, VFEIE, SRBTRA. LRUS T - oA ML AE A L. MR 5 3R55%, 2006, 34(3) @ 59-64.

(23] ffaks, 28], EARAF. =71 IR R i 3 A HLAk K 2B A SRR ERIE. AR 25241, 2007, 18
(7): 1425-1431.

[24] ZF 2 RPN e X KA AR IR A Y IR AL 28 3R [ 2010 3] SEM . P ERLEBE s BR (b A B 5T



BN Sk R KK B LRI A e R A5 A AE 219

AT, 2005.

[25] Delaune RD, Lindau CW, Sulaeman E et al. Nitrification and denitrification estimates in a Louisana Swamp forest soil as
assessed by "N isotope dilution and direct gaseous measurements. Water Air and Soil Pollution, 1998, 106 (1/2) :
150-161.

[26] Chen R, Twilley R. A simulation model of organic matter and nutrient accumulation in mangrove wetland soils. Biogeo-
chemistry, 1999, 44(1): 93-118.

[27] Arce MI, Goémez R, Vidal-Abarca MR et al. Effects of Phragmites australis growth on nitrogen retention in a temporal
stream. Limnetica, 2009, 28(2) : 229-242.

(28] HHEZ, F #, BAEmSE. MM R LA A A S B0 B RE. BT AR 4, 2006, 17(3) .
384-389.

[29] FZE2n, X3 ff, WEESE. Wz KRR LS P R AR S R RHE. R, 2002, 23(2) :77-81.

[30] AfmE, ZEmA, E4M ;‘(I%J?Qﬂﬁ!mi&i&%%ﬂ@ﬁﬂﬁb{&ﬁ%\ﬁ\?ﬁﬁix URFIE. AR SR, 2007,
18(7) :1425-1431.



