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A comparative study on the decomposition processes among some aquatic plants

CAO Peipei, LIU Maosong* , TANG Jinyan, TENG Shuqing, XU Chi
School of Life Sciences, Nanjing University, Nanjing 210093, China

Abstract; Studying decomposition processes and nutrient dynamics of aquatic plants is of great importance for better
understanding of material cycles in aquatic ecosystems. In this paper, six aquatic plants (i.e., Phragmites australis,
Zizania latifolia, Nelumbo nucifera, Nymphoides peltatum, Potamogeton crispus and Myriophyllum verticillatum ) were
chosen as the experimental materials. Using the mesh bag method, the decomposition processes and nutrient dynamics of the
6 aquatic plants was investigated in a laboratory environment for 64 days. Substantial differences in decomposition rates were
observed among the 6 plants. The floating-leaved plants presented the highest decomposition rate, followed by the submerged
and emerged plants in turn. For each plant, decomposition rate and residue composition varied by biomass density but had a
similar temporal pattern. During the decomposition processes, the dynamics of phosphorus, cellulose and lignin contents
showed the same variation trend across different plants. Phosphorus contents were decreased substantially in the first 4 days,
followed by a slight increase. The phosphorus contents of the emerged plants was significantly lower than that of the floating-
leaved plants and submerged plants during decomposition. Cellulose contents were decreased in the first 4 days and
stabilized afterwards. The cellulose contents of the emerged plants was significantly greater than that of the floating-leaved
plants and submerged plants during decomposition. Lignin contents were increased in the first place and then stabilized.
Variation tends of carbon, nitrogen and hemicellulose contents in different plants’ residues were different. The carbon

contents of emerged plants kept stable at first, decreased then and increased at last. While the carbon contents of the
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floating-leaved plants and submerged plants fluctuated at first, decreased then and increased at last. The carbon contents of
the submerged plants were significantly lower than that of the emerged plants and floating-leaved plants during
decomposition. The nitrogen contents of the emerged plants increased slowly, while the nitrogen contents of the floating-
leaved plants and submerged plants increased first, then decreased and settled out at last. The nitrogen contents of emerged
plants were significantly lower than that of the floating-leaved plants and submerged plants during decomposition. The
hemicellulose contents of the 6 plants settled out in the end of the decomposition, but they performed differently in the early
stage of decomposition. The hemicellulose content of Phragmites australis settled out at first and then decreased. The
hemicellulose content of Zizania latifolia increased first and then decreased. The other four plants’ hemicellulose contents
decreased first and then increased, and decreased at last. The hemicellulose contents of emerged plants were significantly
greater than that of the floating-leaved plants and submerged plants during decomposition. Correlation analysis of
decomposition rates and nutriment contents showed that the decomposition rates tended to be facilitated with increasing
initial nitrogen, phosphorus contents; while the rates were slowed with increasing initial cellulose, hemicellulose, lignin
contents and C/N, C/P, lignin/N. The main factors affecting the decomposition rates presented a temporal variation. In the
early stage of decomposition, decomposition rates tended to be facilitated with increasing hemicellulose contents, C/N,

lignin/N; while in the late stage, the rates were slowed with increasing lignin and the other factors played minor roles.

Key Words: aquatic plant; decomposition; nutrient dynamic; influencing factors; biomass density.
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Table 1 Original chemical composition contents of the six aquatic plants ( Mean+SD)
i 17 - A 73 FYER *ﬁé&? ﬂilﬁ?
Plant Carbon Nitrogen Phosphorus Cellulose Hemicellulose Lignin
/(mg/g) /(mg/g) /(mg/g) /(mg/g) /(mg/g) /(mg/g)

7125 Phragmites australis 482.4+6.29 cd 14.82+0.59 a 2.54£0.33 a 301.3+x4.87 d 131.55+8.16 d 109.34+7.12d
W Zizania latifolia 460.5+5.62 b 19.77+0.47 b 3.56+0.20 b 301.3+11.57 d 79.17+4.56 ¢ 107.48+5.75 d
3% Nelumbo nucifera 465.3+6.11 be 32.94+0.52 4.61+0.38 ¢ 258.2x11.25¢ 32.22+4.62a  140.91+6.81 ¢
433% Nymphoides peltatum 473.1+5.67 be 46.85+£2.17 f 6.74+0.34 d 215.0£9.69 b 47.83£5.22 b 19.07+3.08 a
JH B Potamogeton crispus 413.1+6.51 a 22.29+1.81 ¢ 5.11£0.28 ¢ 241.5+11.33 ¢ 48.57+4.73 b 41.14+4.12 b
INEFE Myriophyllum verticillatum ~ 431.3+5.01 b 28.33+0.95 d 8.25+0.53 e 160.9+7.88 a 40.72+3.37 ab 74.03£5.33 ¢
HEKALY) Emerged plant 471.5£1.89 B 17.29+0.33 A 3.05+0.09 A 301.3£7.61 C 105.36+6.26 B 108.41£4.59 C
7744 Floating-leaved plant 469.2+1.15B 39.89+1.32C 5.68+0.18 B 236.6+7.67 B 40.03+4.24 A 79.99+3.427 B
VLKA Y Submerged plant 422.2+5.75 A 25.31+0.51 B 6.68+0.35 C 201.2+4.1 A 44.65+2.18 A 57.59+3.82 A

7)) PR [l NS FREFROR AN RIAE ) 2 1] 2L 31 22 53 (P<0.05) 5 [RIFUAN IR K5 Sl F s A [ A 906 8 22 i) B (g 3514 22 5 (P<0.05)
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Fig.1 Changes of losing percent of the six aquatic plants under different biomass densities
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Table 2 Characteristics of decomposition dynamic process for six aquatic plants

131 7535' ti% e ??Pi R mgﬁ
Phragmites Zizania Nelumbo Nymphoides Potamogeton Myriophyllum
group australis latifolia nucifera peltatum crispus verticillatum
kg_ygy/d”! I 0.048 aA 0.062 bA 0.105 cA 0.183 dA 0.112 ¢B 0.110 cB
I 0.056 aB 0.081 bB 0.103 cA 0.232 eC 0.131 dC 0.099 cA
I 0.059 aC 0.083 bC 0.103 dA 0.218 eB 0.092 cA 0.101 dA
by gp/d! I 0.006 aA 0.014 bA 0.035 dB 0.047 eC 0.015 bA 0.026 ¢B
| 0.007 aB 0.021 ¢cB 0.023 cA 0.027 dA 0.015 bA 0.028 dC
I 0.008 aC 0.027 dC 0.023 cA 0.033 eB 0.020 bB 0.024 cA
tys/d I 88.1 29.5 13.2 3.8 14.5 13.4
I 69.3 20.1 13.0 3.0 11.7 11.2
I 57.2 16.3 13.3 3.1 16.3 14.5
tgos/d I 458.9 189.7 79.8 51.1 165.8 101.9
I 380.9 131.5 112.4 82.1 166.8 94.9
I 331.7 101.6 111.5 65.7 130.3 111.4

ko—gy :0—4 d SIIRHR by :4—064 d SRR 1) 5 2 50% RRLHI MR BT I L, g o5 95% HIRLH S0 AR BT AG IR T8] , 14T Hh AN TR] /NG i3
R AN IR ) B4 3 i AR 2 (] B P28 5 (P<0.05) |, [RIZ F AR [) K5 el 7 A [a) A ik 2 [R) R AR A0 ) 2 iR S8R 2 T LA I 35 P28 5 (P

0.05)
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FeAL 6 Pl R AR o fi ik B b € NP B Y
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b C i, 4300 B A T Y 482.4,460.5 me/g |

141 488.3 474.6 mg/g; 3 5 I E AR B3 fik
FREAYIT C SR AT s N S T
MM ERTHY C &840 h 465.3 473.1.,413.0.,431.0
mg/ g, B 12 56 45 A H B 5 53 0 O 492.0,481.2
427.2 426.9 mg/g, BB IUKAE YR C
PR IR L K THE A Y R R, (R4S A
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Fig.2 Contents of C, N, P of six aquatic plants during the decomposition
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Fig.3 Contents of Cellulose, Hemicellulose, Lignin of six aquatic plants during the decomposition

http ; //www.ecologica.cn



144 i

8 JURR K A R R fie o R 1 EL I 3855

ANFEBRER TR, BE F A —F R RA T RE,
WG AT 2 7 ks WA, o0 A ao A v L3R A g R
FRR S mdE, H 6 FHY o sk B R TR S
AR, B S AR YRR AR B KRR B
HEESWOI LT F R TRE ., YRRy
PR CPAGRERE ARG RO S5EYREET
B EAHOCE

TE AN LRE TR R 5 2 4 R i 2 b AT
ILp S A A0 25 IF O B A ) A B RE PRy £F 4k
F IR o 0 BRI AR 64 d SR
RGN 27 4 200 0 B i AU SC AT, P 1]
WA, VAR 4E 2R 1 0 i 2 RITR AR AR 4 3=
LERHAS , AR R — B N R AR
RIA TR & B eI BT 5 TR R
W, AW R IR RO AT 4 R AL R
T R MR & A S I LT3 Rl I
B R TRE , Berg 4 7 HFFE AL R BEMBL G, I
AR LR Ak Z8 AN ) 20 1 504 53 A 5 2 P R A
O3 EFHE R TN LF e R KRR o0 5 o fife | 41 4
EQE eSS IV Ny R R RN i3
2.4 FHPIE RS i R 5 A ) o AR DG S B

FE LA 251 (R B, A 9 9 ot AN 4 25 48
BIRITEMGIL S YR & B SR A R
Hoad AP e R R C/N Bk k2R AE
Lo itk R 1 B BLAE AR AR Y b IR R R N
P C/P ARFEER 5345 LW H WAHE R, JUH ¢/
N AR/ N B A % o0 gk

— AR Ko e R W S MY
o EATH SR C/N HE C/P E#F IR T e

R IRTE D), o A B ot N P S SR R, Y
T & X BE TR o B I R R AR AR A )
SRR BN 6 PR AR % 64 d 9 H
OISR (k) SRR T AT AR DGR 9347, Person £
AR R (3R 3)  BFIE R B ARG 15 ) 1) G fie i
REYIG NP & & W IEAX, 5846 C/N .C/P E
AR, WA A A 4 3R 45 5 1 ey, A ) 3R AR

Sy R PR IR A5 R E SR TR LGSR
i N ARl U AE A TR Ak, (75 AN 5] 40 A B B Al 7
) 5 1) R ) R -t T S TR R R T
FH ORI B & L N & 12 T BRAR 52 Ak 75 0 1)
OISR Y R SRR H R R
B AR  Z ] 2 A R, FEESED
Xof akrty i DX 32 A b vt R U8 Y o ik BRI ST R
B, & R BR W PR K YR o, BRSO
W 4 5 Taylor 25 W58 N A 2 X6 R 4 M 5% 1 2
B, AR N SRS o R R EAROCE e
$0 P AT 2R ) 2404 7 0 14 G Ak % s Meelillo 55 418
WFFE A B, 703 Ff AT, AR TR /N S R4 B8 20 M 3
ISR, TS BE R A 70 e R U, AR 5
BAF R TRIN AR BR .

ABIEFE XS AE G 12 0 5 | SR E TR Y
A S FUAELIEA T A A 43 BT, Pearson 656 45 3R
IN(FK3) o WEIE B, A S it AN ) B B 1) Jo i 4
T XoF 3 i T8 S5 1 52 T A BT AN [ 4 ik i 491 (0—16 d
5 0—8 d) N % it 5 70 i A 1 25 IEAH OGP 27 4
R C/N KRFBUR/N 570 il 338 0 25 070R G5 7y
il I AR B3R 5 5 0 i A 3 ARG

R3 SBERSEMEFMRRSHEXES R

Table 3 The correlation analysis of decomposition rate and nutriment concentration

M1 X
HFIE] (i) PN LU .
— = 5 = TR T uL =) ﬁq‘/ \/‘\# i . . e
Decompo- HAR,  WEARL, ﬁj‘éﬁw it **L%EF'*W WOBHE BRE ARE/N
sition N content ; P content ; crulose Hemicellulose 1nin C/P ratio; C/N ratio;)  Lignin/N ratio
time content ; tent content ;)
> content (;
k(iey O 0.976 " 0.589 " -0.490" -0.537" -0.592*" -0.593 " -0.807 ** -0.776 **
4 0.595 " 0.451 -0.533" -0.662"" -0.505* -0.389 -0.518" -0.624""
8 0.618 " 0.171 -0.418 -0.542" -0.287 -0.110 -0.525" -0.501"
16 0.430" 0.419 -0.437 -0.398 -0.229 -0.526" -0.393 -0.421
24 0.178 0.239 -0.332 -0.200 -0.590" -0.242 -0.292 -0.492"
32 0.189 0.248 -0.272 -0.272 -0.653*" -0.307 -0.111 -0.426

K ony IV JCEIES 64 RIGIMHEA X, )+ A i SR L7 R0 i BEBORGY H i + o P<0.05, = * #o P<0.01
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