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Fig. 1 Distribution of sample sites in Hongfeng Lake watershed
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Fig.2 Design of experiments to simulate the degradation of plant residues of terrestrial origin
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Table 1 Degradation rate constants of C3 and C4 plant residues
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Fig. 3 Changes of residual biomass during degradation of different types of plants

0.000 3~0.021 32, B4R [, C4 ¥ ¥ A % fife 33 R 1
BET C3 Y,
2.3 MIREMFALR AEENARENEE
HHE
ANFARBESM T, C3 Fl C4 FH W) 15 B fff 2ok 7 oh
(AT A 22 S 32 5 32 R ) B A 45 A 2L RN B A A

SERIOE AU il SR Ul A NG S g e
AR B A | FL I i T A i o 27 4 K % TR
AR e, T8 F AR PR I8 O B e, R A R
T A S AR R R R, C3 G4 M
H TR AR, AR FRRMARER
TR WA, C3 YR B) 4R R B2 T



%52 40 B M A A ) SRR R BRI AL ek A AR o SR 0 A L A A 249

YL 2 L 4EZ FIOR R T 43 518 0. 65~0.67 0. 72
~0.74 1 1.22~1.26 g, 1M C4 HL ¥ E K W 53 51 A
1.38~1.62.1.01~1.20 f10.21~0.24 g( & 4a,b) .
C3 MY AR BT & & W 35 & T C4 MWy, A 22 W] 35
6 fif ;1M C4 FHYI 2P 2F 4 R ALF 4 2 & 4 C3 4
Yo i 2y 2 A5 R 1.5 4%

TE A W ik ok A8 vy, SR A0 T AR BR B2 T AR A 1Y
HAYERBINHIIR 0.67 g Al 0.65 g FEAKZ 4
365 KK 0.32 g F1 0. 28 g, F&f# L5 43 51135 529% Fil
57% ., CAAHY KM 45 2 & & e B A A
W T 9N WIER 1.63 g F1 1,38 g (&2 —4E )5
[ 0.26 ¢ F1 0.09 g, B fi# L5 43 51 35 84% F11 93%
RNIF R AR W G RE S T e XS5 5h 0.74 ¢
(BRE) F10.72 g (&%) , TR 4 1 —4F W B ) | %
2 0.42 g(BRE) M10.37 g (B A, B 61 20 51 8
43%F 49% . E KB G HE b 2F 4 3 1 ) 45 1Y
1.20 g(BRA) I 1.02 g( &), 7 MK E 0.14 ¢
(R F1 0. 03 g(& %) , B A Lb il 55 35 88% Fil 97%
PR R T0E MR BT g Z M
LFYEFE  FEARTE SR AR BT R TR IR Y
1.26 g Al 1.22 g &K ZE 1. 04 g F10.85 g, 20 AR T
17%H1 30%, FERFEAME ANRETHARE A
WIGRIH 0.24 ¢ F10.21 ¢ 5 BIRE ZREfG 1Y 0. 14 ¢ A1
0.09 g, 5 HIFERE T 42%F 57%

3 itie
3.1 RESEAE YA N R A R 2 M X P i R
AL

5 A AL I A 3 R R R A = K R AR

Xif He 43T, AT 48 7 AN [v) 28 BUAE 90 A9 A8 ML S5k 20 B 45 )
R f RS2, Q& S, R RN E SR T C3
YIRERR SRR i T R i S k(2 (Y R
ERRMEM LR, HE AR FHE B (R =
0.82,p<0.05) ., HEMIFRIKILF AR S k HZ [ E
B — 5 OB (HIR R B3 KRR S k(]
KRR M, RFE BT, C4 MY E K1
N Lf Y F ML RS kR B R,
HPPEFYE 25 kA ]9 A OG5 %5 D) (R°>0. 95, p<
0.05) , WA ZE &5 k& {H 2 IR A,

Tt C3 i JE C4 1Y), b A R Mg R T
BB T Y R R IR T s AR AR
BER 2 2 50T % A 1 R 0 kY DTk R X
R TR A e SR IR B R 2 AR Y R BE AR 7 A
HIL IO i fife T3 R 5 ), 7 A ) ke A o i el R o o
2T 2 A BT B i R R e B K X fE C3 M
MR EM R, N YRR R R S R
e R A I A R B R B LT R A v
K,

3.2 AAESEGXENRERBTRENZIE

ZLHUI C3 1 C4 A 4 195 fip o A v W) RE S22 B
WRUEAE AR REE AR W = A B B AR 1k
FRAE o 32 IR DE A T 52 R 40 B A % fifk 400 399 I ot 461
KB RS E SR T2 5/, Bl B
it A R 2, Rl ) 5% AR 7R AS 6] R B8 R 1) 8 i 72 58 3%
WM ER, FARE T 4 YR MREERES
TR AE IR

BRI B R BT, AN ) 2 R R A A AR )
i E BT 25 RN B R 22 RN I R

Pl 4 AN [ 26 TR AA D) i i ot 7 v A I 3R T 2 3R 7 4 2 i AR

Fig.4 Changes of lignin, cellulose and hemicellulose mass during degradation of different types of plants
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Fig.5 Relationship between residual mass of lignin, cellulose and hemicellulose and degradation rate constants
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Degradation of Organic Matter from Terrestrial Plants in Hongfeng
Lake Basin under Different Redox Conditions

YIN Chao', RAN Guangrong'”, SHI Lin', YU Jia'’, CEN Moshan'?*,
CHEN Jingan', ZENG Yan'

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang
550081, Chinaj 2. University of Chinese Academy of Sciences, College of Resources and Environment, Beijing 100049,
China; 3. Guizhou University, New Rural Development Research Institute of Guizhou University, Guiyang 550001, China)

Abstract: Degradation of organic matter in plant residues is a major process of nutrient cycling in ecosystems. In this study, terrestrial
plants in the Hongfeng Lake basin were selected to conduct one-year simulation experiments of organic matter degradation under differ-
ent redox conditions. The Power model was used to characterize the degradation of organic matter and reveal the main factors affecting
the degradation of organic matter in plant residues. Generally, the proportion of residual biomass from decomposed C3 plants in anoxic
and oxic conditions differed very little, ranging respectively from 64% to 77.3% and 59. 5% to 76. 8% . The proportion of residual bio-
mass from decomposed C4 plants ranged from 42. 6% to 57.4% and 31.2% to 43. 5% , showing a higher degree of degradation under
oxic conditions than under anoxic conditions. The higher degradation degree and rate of C4 than C3 plant residues mainly reflected that
C4 plants had higher hemicellulose, cellulose and lower lignin contents. The composition and structure of organic matter in plant resi-
dues had significant effects on the degradation rate, among which the hemicellulose content had the most remarkable impact. The high-
er the hemicellulose content was, the greater the plant degradation rate constant. The degradation rate constants of C3 plant residues
differed considerably, showing a pattern of Masson pine>Chinese parasol>rice under different redox conditions. The degradation rates
of C4 plant residues varied significantly with orders of corn>Bermudagrass>thatch under anoxic conditions and corn>thatch>Bermuda-
grass under oxic conditions.

Key words: terrestrial plants; anoxic environment; oxygen-rich environment; degradation rate



