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Humus distribution and forms in the sediments from shallow lakes in the middle and lower
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Abstract; The organic matter(OM) content, compositions and fractions of shallow lake sediments were studied by chemical meth-
od from in the middle and lower reaches of Yangtze River. The results showed that the OM content varied greatly from 0.98% to
11.0 % , higher in the heavily polluted sediments than those in the light polluted ones. The distributions of OM content were close-
ly related to lake pollution levels and human activity intensity. HA content was 1.03 —6.73g/kg, and FA content is higher than
the HA, from 2.73 to 9. 77g/kg. Humin was the main fractions of humus, varing from 5. 89 to 55. 57g/kg. PQ(HA/(FA +
HA) ) ratio varied from 23.04% to 50.56% , and the mean content of PQ was 32.72% . PQ content were higher in the heavily
polluted sediments than those in the light polluted ones, which indicated that there was a higher degree of humification in heavy
polluted sediments. Combination of three kinds of humus content in the form of tightly bound humus content was the highest, and

content was 3.21 —47.76g/kg; followed by loosely combined humus content between 0. 86 —6.92g/kg. The stable combined hu-
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mus were the lowest, the content varied from 0. 72 to 3. 89 g/kg. The loose/tight ration in the sediments were also negatively corre-
lated with OM, TP and TN, which showed that heavily polluted shallow lakes had higher humification and humus accumulation. So
humus should be paid more attention to the carbon cycling and eutrophication control in lakes.
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AHIGEH K 6 AN, Hr B FH I (28°24'-29°46 /N, 115°49"~ 116°46E ) 2 i [/ e K AR K1, 1361 T
112933km’ , XK S. Im, KASIRE A, JBAIEPEWNG, FHoK B RMK B 2007 47K
BRIV, 4b T gk s, W1 (2844~ 29°35'N, 111°53'~ 113°05'E) &3 [ 45 — Rk, EKIT
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32. 78km’ . X WA T AT H RGK BOR SR TR E RS
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2.1 RFRYHFFE

AR A FE PR ORI B 1 — BCEOR , DU SR 5 57 500mg/ kg LI L iZ DT & 290N 5
Yo, ASGHATHIR , 1T 500mg/kg AT, AN TR B I, 1A B B0R ™ AT A 11 AN
Pyttt U TR 50 R )R B R R T 1000mey/ kg, J& T IS L A 1A DUAR A R i T
) A SR TR IR R P L R (500 — 1000meg/ kg ) |, Ja& 15 Y A5 (4 A T DT AR 5 486 B A1
ORI BT (TP < 500me/ ke ) WA A2 275 Qe B WNATTAR Y (3R 1) . BF AASHIEFE i 6 11 AU A i 23 AR
R BRI YLWIA 3 Fhis Je2e .

F 1 GUBRYIRAE £ BRI S & S &
Tab. 1 Location, particle size and nutrient contents of sediments
TP TN WORLRLRE 2370 (% )

(me/ke) (me/ke) oy Mipbks WK
BAW Y- BTG, BT FR IERTT 29 100m Ab) 1640 5166 6.28 81.8  11.91

Wha DI B mAR B

Y2 Wi IR HE S IERT 729 100m 4b) 2051 5190 7.53 83.4 9.07
N T-G 1 (31°247843"N,120°15'242"E) 400.8 767.6 3.43 68.5 28.07
T-W Wi (31°3123"N,120°16'35"E) 731.6 1884 7.95 71 21.05
T-M i, K BFHE (31°317325"N,120°09'340"E) 576 1023 4.43 70.31 25.26
T H A B-1 EAIE (29°36'617"N,116°07'841"E) 323.7 627.9 4.21 59.6 31.07
B-2 FiTiH (29°37'505"N,116°08'739"E ) 427.6 770 4.63 64.3 36.19
B-3 FETiE (29°37'72"N,116°08'419"E) 486. 1 949 4.72 64.8 30. 48
LR X~ Wi (32°03'N,118°47'E) 1062.4 3704 6.96 70. 4 22.64
BEEE H IR (33°19'23.8"N,118°50'57. 1"E) 639.9 1190 7.02 68.5 24.8
T 290 D FEME | VK AT 4R (29°03'48"N,112°17'45"E) 775 2045 6.75 74.34 18.23

* FR R CH R ; Kiki( <0.002mm) ; B34z (0. 002 —0. 05mm) ;7KL (0. 05 —2mm) .

EA W5 R, R RRAR I TR P B0RE E A AN [5) [4) Lb 2 Ta7 AR B o2 7 9 80 1R AN W) RRAE. 38 400 (%) Rt R AR
W RDRE XS V5 YL A S5 (4 W R 0 AR T BE 0, BT LUK RIURY K7 T 7 He 450 3¢ 5 IO DT AR, V5 e AR —
fdse s L BT 11 FRIL AR RE b OB 3 AR 7E O — 2mm 3 X (], H AR R 2 43 ( < 0. 002mm) 5 3.43% —
7.95% , b4 43 (0. 002 —0. 05mm) (5 59. 6% —83. 4% , fib ki1 4+ (0.05 —2mm) 5 9. 07% —36.19% (F 1).
Bk TR B E R AR AR A O RL R . %4 10

RIS TEL B R TWESG AR | g
TR R L T | g
U8 . AR TS 11 e S 800
B BLIR & B ARE CREE + YD) & R0 6,0_ Z ’
FHE TR =0.859,P <0.01) (£ 1,1 1), i S g é g
L A U AR R %, A5 L & *@4'0' g Z .
. 2-0- é g g 7
2.2 RABREENRIENRELBEHT NNARAAN

L HEATHUT S AEE T 3 AT 3 B AT L YiYz X Tw bt H Te Bl B2 B
WO BT - T Bl SR R B S .
M OO A TR LR ™ TR A5 B o MWT%T%@%“ OB
R RMSE SR B L — KT R Fig. 1 Contents of organic matter of the 11 sediments
W KA 11 A DU A ALBT & 2R 0. 98% — from shallow lakes in the middle and lower

11.0 %, SF3(E K 3. 72%. E 5 i UL Y F 5 4 reaches of the Yangtze River
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A E RO W) R At KB, AL S 5086, 23% — 11..0 %, P39 {E 0 9. 06% ; B 15 Qe i DLW , 1% R 51
DURRY) 203 A 0 6P ) 1) B2 80 R0 (T BRI AN B0 ), A WL o 1. 50% —3..05% , ~F- (B
2.05%; {5 Ye i ity 1 AR ) 5 8 03 A13 18 I B9 5T I8 A PHT, AT HLT 55 5O 0. 98% — 1. 55% , 3 {H
1.38%. AT E , AW 5 G i WA DT A DL & B TS Y R B R 0 i, T T e T i R
DURRPIAT DU B (0~ (R 15 AR R Ao ) T L) A 2 ) D 30 R 3 18 AR A LS 5 P 2
9 4. 42 A T Y R At ) 46 B 9 A0 S A AL AP 3RS 6. 57 £

120 00 2.3 RABREEARYAREERASSBES
ool wzz OM 190 1o SE

g S ou 1508 BEEAE A BU A9 B S, % R

R loo S (FA, D TM LA T0E) , HICRR (HA, R T AR

% 60 150 ) B (M, RRRAR ) T 4L 9

= 14030 s T BRI CHE) . HE 9 HTA 5y

z Do s SRHUBAIT & OB AT DU 9 4080 S BLRR

7110 THEIRIBEATAO XS G R LR S RN

ONITY2 X TW D ™M H T.GB1B2B3 (r=-0.870,P<0.01) (& 2), A et T UL

R, AL R T IS L 5 SRR+ o i

K2 KT R KA 11 AR WYIRISE , DU 0 W s 6 1) 5 I 58 R A A
AP HE HE/OM PR, JE R AT B AL A R A

Fig.2 Contents of organic matter, HE and HE/OM of KT R Ui X AT A R A B (HA) 7E 1..03 —

the 11 sediments from shallow lakes in the middle and

6.73¢/kg [l , (5 A LT 4. 48% — 12, 13%, & HL iR
T B O e TR, 6 2.73 - 9. TTg/kg [], 5 B
HUBTIY 7.04% —27.81% (3R 2) . VBB KBTS h i IR A LR RS IR X —45 R 5+
HErh A R AT AR 22 5 07 AN R A TN A AT FA BT AL, TR A B A S A AT HA BE
B AW FE AT Y 11 AN TR A2 K A LR 3908 25 1, B S T R R E ST UL E B &
HA 5. 50—+, I8R5 £ %, &1 5.89 -95.57¢/ke.
22 KL T I KRA TR A ML K 4153747

Tab. 2 Composition and total content of organic matter in the sediments of various lakes

HE LY i BT S B LTS S PQ

lower reaches of the Yangtze River

(e/ke)  HA(g/kg) HA/OM(% ) FA(wkg) FA/OM(%) HM(g/kg) HM/OM(%) (%)
Y-1 12.74 4.45 4.48 8.29 8.34 86.81 87.28 34.93
Y2 14.47 6.73 6.11 7.75 7.04 95.57 86. 85 46.48
X 13.83 4.06 6.51 9.77 15.67 10.81 71.85 29.36
T-W 7.10 3.59 11.77 3.51 11.50 23.40 76.73 50.56
D 7.83 2.33 10.83 5.50 25.63 10.89 70.93 29.76
T-M 4.46 1.28 8.46 3.18 20.97 5.89 60.06 28.70
H 4.46 1.03 6.85 3.44 22.93 11.32 72.78 23.04
-G 4.24 1.22 8.13 3.01 20.02 10.81 72.23 28.84
B-1 3.92 1.19 12.13 2.73 27.81 48.49 77.57 30.36
B2 4.23 1.28 8.25 2.95 18.98 10.52 69.90 30.26
B-3 4.09 1.13 7.57 2.97 19.90 12.72 61.90 27.56

5 GBI (K EW1) HA S 5 50728 1 i 3500 ) o 15 Y o ) I9A (R0 T Rl
TREE I BEPE) AT BRI 2. 2 155 3 7 FA -3 & i AR (LB 3450 i) 1 7 Qe A (9 71 (Al 2
VA T HL) O RE ) R ) RS PR AW 2.5 A% 4. 2 A% X — 25 UL, B DU A HLT Y
ARSI, 3 AR M g LR 5 R T IR, B0 T HA A FA 93 R BOR TA HLBUR

PQ Sl i (HA) o5 nl 3R BUE IR 5 (HA + FA) i E 20 e, 15 HA/FA [R] SC, 2l 78 D J 50 AL 7 B 119 i
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i, FEAE AL 2H R 9 A5 AL T Y5 e (0 T W T IR 2 G PQ B T 29. 36% — 46. 48%, -1 K
46. 71% ; BH 15 JLHNADIRRY) PQ {EA T 23. 04% — 50. 56% Z [H], SF-3I{H A 33. 01%, 215 YL A DI Y PQ
{EAF 27.56% —30.36% , F-34{E > 29.25% (3% 2) . U5 S A DT AR W i Al AL R 1 > B i L i it
T > Bi5 YA TR . R0 AN [R5 Y AR BE WA DU I PO (E AL I, A 3 AR IR V5 Yo f2 5 1y WA TA
DU AL R AP AE A M 25 55 30T BB s WA U AR 32 15 Y F AN ) BT 3.
2.4 AEAGLABENRYEERESES

JEEBE S AS B 4+ 03 B 2 i 0 TR AW, WA T O A TS o 6 B R AR AR S A L R
AP B ST YRS SRR MBS, ME &S E M (HE 1) A% 48 (HE T ) A
BEEENERE P (HEID) . 456 R T8 BT s Ak AR VL , B b 5 788 JR 08 o S e LB AE HEA T B RA 2 5 A5 J 4
TR [ S 45 A T B T AL R e R, WA 25 B S A 9 IR PP TG P A R PR 43

AP S R 5. 05 —58. 18g/kg, (G A ML 83. 11% —97.75% (£ 3) , RATTRY PR A M
JEFEASBENIR S, & A AL R/ AR ME A B A AL, H 11 PR RS R DU A
Bl & AR 105 B DL & AR A o — 2L

3 ARG PR E R TR B B 25 52

Tab. 3 Combination of humus in different polluted sediment

HE I HE 1T HE III
e, HFOM HEL/  HEL/
RFE R (¢/kg) T 5 HFOM 3 i HFOM s i HFOM HE T HE 111
(g’kg)  HHH(%) (gks) HEHHH(%) (g/kg) HHH(%)

Y-1 52.84 6.17 11.68 3.70 7.00 42.96 81.30 1.67 0.14
Y-2 58.18 6.92 11.89 3.66 6.29 47.76 82.09 1.89 0.14
X 34.28 5.16 15.05 3.89 11.35 24.17 70.51 1.33 0.21
T-W 17.17 2.91 16.95 1.78 10.37 11.79 68.67 1.63 0.25

D 11.95 2.50 20.92 1.74 14.56 7.70 64.44 1.44 0.32
T-M 7.31 1.37 18.74 0.97 13.27 4.80 65.66 1.41 0.29
H 8.47 1.64 19.36 1.79 21.13 5.22 61.63 0.92 0.31
T-G 8.35 1.75 20.96 0.90 10.78 5.69 68. 14 1.94 0.31
B-1 5.05 1.07 21.19 0.97 19.21 3.21 63.56 1.10 0.33
B2 7.60 1.51 19.87 1.09 14.34 5.11 67.24 1.39 0.30
B-3 7.25 1.46 20.14 0.72 9.93 5.06 69.79 2.03 0.29

0

* HFOM Sy B0 LB St (g/kg ) s HE TOMARGS G AR s HE 11 R4 & 5 58 B s HIE TIT 4 B2 2545 AR AR

AFIVUERYY 3 FhEh S0 ST A TS Y A ) 2B > BTG e 0 R T LI R B ) AR
FOPEEE > F235 Y p R W ST AR FH] (35 3) , IR LL R E5 3 TR B Bk de ey, 35 BETE 3. 21 — 47. 76g/ kg He
UCHRAGS & S TR, S HETE 1.07 — 6. 92g/kg Z [A] s B2 3 S TR i bne (1K, 35 HEAE 0. 72 — 3. 89g/kg Z[A].
G S TA I o 05 A O A5 R £ 5 1 AR, — 8 T P SH S R R 1 56 A A R 0 H A R R
BB R, A NI S A T AR s R R B S IR R o3 11 4 LU 11 25 A LR I A
AR E TS G BT CH 180 R HoAl/ B ASFEE < T R i (ORI B T HL R A S
JEE HEPE) < T5 Y BRR AR (ST AR B ) d TS e T R IR DO R B R R T AL, T
BAK.
3 itig
3.1 KIIF Tk KMARRMENREES RS

ML A AR WATTUR ) T AL Y 3t R A5 Ak T, 2RI L T Rl B S X R AL, A W T iDL e b
A, A 1 AL K R EIIA L 1T 20 ARk, B I RS IAN G, RS et A KAk,
FCOUR I B RS I T E AN (R 1), SEOKMAAL T 55 8 SRR 5 KW 8B
V) I 2 I R SRR L 1R S K AL T SR AR TS e AT B A
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TN LA IR DR Y SR HLIBE 4040 5 3100 Y DXCURe A S NS 3l 45 DDA 56 5 i LR 1Y
FHLIT CEC | Sl AR S AT 1 7 Ho5 Yo B i F8 4, E BB AL B 20 A HLBTR CEC 75 R4 I AH 5¢
PENT 2B B T ORI LT i R /INBE ST AR 5 Y AR R B TR . i AR YT AR R v K W AR
YA LT ) A A R AN 5 5 YRR B A 56, 1T L 5 2835 8l 2% DI AH oG
3.2 RIKHATUAR Y S A R A R

PEWILY , P ABETF A DLRR (3 JTALIE) Hh 80% 2o A5 65 B I ik , 2 i HU AR B B 1) 4 1% 22 Schnitzer 1
Ghosh Z5RIF5T & B, (1R N i b = 538 mP KBS B B 22 01 10% , R ARG CO, M BE W5 2538 i 30% , K 2 5 2w
P L AL AL - S T TR T B T B 2 R L R K S T AR o i 1 AR LN AR TR A AL
FT 70% DAL AR T AR BT, T AT 0 2 , A ok S Bk I B4 ™= AR AR R . BRI LT TR v B o
2 A R A5 R F

BT, A VU A LSRR RS 5 vk 2R A LA MU T 5 ik, 5 H3ERTR, DTS h A #L
T LV R T PO SAETE , — A DU T A SR B8 5T & B 2 A ML S (Y 70% — 80% , A I IX B H: F 3k
F99% . FEGE A 2R D7k AR AR G RIS R BB S A T 43 R (HA) | HLR
(FA) FIBAMZ (HM) . SRR 4150 vh & 2 R ET BEIAL , J2 X0 35 Y0y 1y 0% o — s 0% o e 2 4 T oy i 40
PR, JEE 98 0 1) B i S A L & i 2 (B A B VIR R Zead it 11 AN A ML & & 5 S A o
AR ETUE B SRS B BRI 28 3 ANEFR Y 54 MU AE B3 AR M (40 51
H7r=0.859,P <0.01;r=0.941,P <0.01;r=0.820,P <0.01). X —&5 R UL , B & UL AW A WL & iy 3
i, SRR AN B HLAR R TR N 0, BHIE T HA R FA () & S BUR TA HL B

A HUBT o i AT B G B A R B AL B B Ak ik R R4 B AR 458 A B S ) I, 6 T A B A
FT 50 iR ST A P 0 S A JE A Aol A4 38 M A i 3Tl A AR AR TRV PP I AL 5 AR Sy
FE S A R A WL A A2 Al | AR BRI 5K RV TR R 55 45 45 ) 1 1 7 ka7, J8 S AR

JEE T o R A X A0 B A AbORE I SRR P R e B R B B, s A R, R AR O
YA AR A A o A, WATE TR P9 AR R B A, DT 5 GO R A LS S i R R AR IR VR ER BT TR &
TR ; TR AR S AL H8 /R 25 X T8, WA ZE 7= 00 R R IR W i 8/ B VR LB A,
WU S A, AR A T 78 B R0 PQ AT LU o Ji5 78 Ak Rt P A 46 b , PQ (8 5 0 T J A 3 5, J 5
FRAZR N A WL R T 8 IR R TR R ER 5 5 =2 VU A B A Rt AU, B B 4 o e ke 2 e 2 A
YEA, A WL XL E B SR R I ATIEIR. BBk, W10 DO 1 T8 4 Ak R B 185 o 2 R XX B 9 340 1 BT ik AR
W g5 SRR, PO (FAMR/ (& B + SR ) ) FLfEAL T 23. 04% —50. 56% Z [A], 35k 32. 72%. HEi544H
WAt HE A BRI A PQ (AT 29. 36% —46. 48%, T34y 46. T1%; F & 15 YL H1IA LAY PQ {HA-T

23.04% — 50. 56% Z [a], -3 {f > 33. 01%, 4235 YL WA IR PQ {H A T 27. 56% — 30. 36% , V- #{E N
29.25%. FIGLHADIIRYI R AL PR > BB IS YA DUIRY) > 15 JiNaviiRY. B 15 n iRy g

B KT BRAIE A 1) BT R4 /)N
3.3 MRMBEREEHSHNEESHT

o 5 2 A I B ) — R AR b, T A A R, B R i I B R 4 ) e e Ak
EAR R TCHLRRANAE Y v I FH 0038 35 8 IR 22, 68 9 ST AR ME B 26 W o0, 5 380U B SRR R {68 A A R
.

ARG R, BT P TN O X)) FHAS B A < I5 PR i Ry
WA HFGRYE R BE T L) < T YA R0 (ST AR ) |, Uh A VS g e R A TR T R ks T
EA TEVERAR, B FRAR MG W o JE B SRR BB R B AL R B 3 . Rl R T A B L E S A AL
BB AN R RN B EN AR r=-0.976" ,r= -0.9527 ;r= -0.9587") ,iff —4
VA T 75 Y B TR O, DR I B AR B v, S T R SR R A LS A B SR R o S
K, TR K M MRS A, — BLARPRRACAR ol A5 T B0 S8 % J0 0 5 Jm ool e, 465 2 o A RO 34 7= 2 —
RS2, [ 2 T a8 B Rk, B, Ry S SO R 8 B B 2 A3 AE R 3R B B B SR AL R .
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(1) KITH R AIIE 11 AT A ILET & ik 0. 98% — 1.0 %. HATHLER A 43 A FiF 5 Hi5 4
TR shA 6. B3l i5 G ™ 0 T WA TR ML & | 2 A AR W s, T E AR
15 G5 E ) AT ) L B ARV ) S ) AN A A ML £ R v T S T % T BRI AN I 1) T

(2) KILA T XS B 5o 1. 03 —6. T3¢/ kg, i SUAHLITT 4. 48% — 12. 13%, & HLRR & i /2
THIMIR 76 2. 73 - 9. 77g/kg ZIA], (A HLET 7. 04% — 27. 81%. HME 5, & 5.89 - 55. 57Tg/kg. FIG
e IR TT G WAL B PQ AT 29.36% —46. 48% ,F-1°k 46. 71%; 5 V5 Y WIH LA PQ HA
F23.04% —50.56% Z ], 348 33. 01% , 5235 G WA DAY PQ {H 4 F 27. 56% — 30. 36%, F- ¥ {E N
29.25%. ISPV S FEAGREE > B s YlnyoRY) > Bis RminviiRy. =5 REn vy E
B I Ko BTG AR 1) B R X AN

(3) B =M AIEE SR, BE A BIEMHE & mim, S| 3. 21 —47. 76g/kg; UK NN &
BRI, 16 1.07 —6.92g/kg Z[8] R 25 G S M e AIK, S BAE 0. 72 —3.89g/kg Z [B]. T V5 4L I3k T v
(EBCH W L) Hb/ ST 39ME < 15 YL R A AT (ORI % T B3 MR T TR B i) < 5 e
BRI (SO FIERBHMA ) , A/ % B S TURR A ML VB A B U2 B 1 SRR 56, RIS e i E 1
WNAUTRW , SRS B AR v, I B R R
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