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Abstract: Through laboratory simulation condition of early spring temperature (17 C), effects of
decomposing process of submerged plant Potamogeton malaianus Miq. on its release of organic carbon,
total nitrogen and total phosphorus, on contents of organic carbon, total nitrogen and total phosphorus in
water and sediment and on contents of ammonium nitrogen and nitrate nitrogen in water were studied, and
meanwhile emission status of N, and N, O in water were analyzed. The results show that during the
experimental period of 70 d, P. malaianus is decayed quickly, its loss weight rate reaches 86.92% until
the end of experiment, and its amounts of organic carbon, total nitrogen and total phosphorus decrease by
88.51% , 88.93% and 86.63% as compared to those at the beginning of experiment, respectively. At
the end of experiment, contents of organic carbon, total nitrogen and total phosphorus in sediment
increase by 5. 56% , 17. 06% and 2. 17% as compared to those at the beginning of experiment,
respectively. During the decomposing process of P. malaianus, both dissolved oxygen content and
oxidation-reduction potential in water decrease obviously as compared to the control with the trend of
decreasing quickly at the beginning of experiment and then increasing gradually and becoming stable.
Contents of organic carbon, total nitrogen, total phosphorus and ammonium nitrogen in water increase
greatly as compared to the control with the trend of increasing quickly at the beginning of experiment and
then decreasing gradually and becoming stable. While content of nitrate nitrogen in water appears the
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trend of firstly decreasing and then increasing again decreasing. Emission fluxes of N, and N,O in water
increase obviously as compared to the control and reach the maximum in the middle of experiment period.
It is suggested that with prolonging of time, most phosphorus in water released from P. malaianus run
into sediment, while a part of nitrogen runs into sediment and a part of nitrogen runs out of water as the

form of gas (N, and N,0).

Key words; Potamogeton malaianus Miq.; decomposition; nutrition release; water; sediment; early

spring
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Fig. 5 Changes of ammonium nitrogen (A) and nitrate nitrogen (B) contents in water during decomposition of Potamogeton malaianus Miq.
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Fig. 6 Changes of emission fluxes of N, (A) and N,O (B) in water during decomposition of Potamogeton malaianus Miq.



52 4

T, A W RIR TS AR R YR U R 2R BRI A 5 85

3 itk fagEap

3.1 GRERFRESE R RMBERRERLE 5547

Zoak 70 d WYSELS 2S4S A B R R S B
LIHE AL 86.92% , X T UUKAHYIR N BBk AN
e A E YA G, Wider 2120 D) K Moore &1
Bydi AW 00 A 20 3 B e e 0 A R AR
R LA R T 53 ; (0 Chimney 25 UK, A&
i A SRR B £ 48 3 5 A A T A0 PR o3 i, o3 f
HORBRAREE F IR T ik B &

Thomaz %> I AT % DA K £F 4 3 S BT/KAH
Vo3t W AR bR DUKAR Y 00 43 il BGR TAE P 4 Y
MELLJE 2 B9 2 2 3R MR B R ARy, R T 5T A
SRR YA 1 53 i % e AL AR O e
AR5 2R R ET 2 3R 5 25 v D g e ARG, A T, IR
% (Myriophyllum verticillatum Linn.) 58 0 7K #1919 Ji&
JESR B =, 0 9 ¥ ( Vallisneria natans ( Lour.) H.
Hara ) SE0UK I B IR B, RBTR AT R
TR N BRI EEIEA | B R MR 1 SEAH R o0 il 3R 3
15, 5 AR N R B B AR B G
3.2 KIMEHER AMBHNTERE

TEKAE R A HURFLE A S B 25 BT TR
B AR b, A LB FILE R 1 &5 2 36 b
i, [ i — &R 20 LL N, AN, O A0 3G H KR IR 5t
A B R8P T 1 8 43 E K AR [ R 8 43 F 7K A )
RAGHATI . FEASSE | S48 O B R R 72k
PN RSB HE ARS8 P A8 L 91w v, i LA oA ) 80000 2
AR H ) B e e o

AT KR S R A R A PILaR
LS ZGE L, it 1748 B R TR R, B 7E
IKARA S R G R IR 1258 IR A b B K b S ik
7RI, ShoR MR 1SR4 A 1) S B R Tl 2 /K Ak v
SHOKA GBS BT, AR5 K T 0 Sl B R 4
BE LR BRI, S EOK AT SB e,
TSI A KRS 8 Y R i R )
LRI — R EEHG AN 5 I L T e X 7K A il (4 i
B, 5 S80S 00 48 AR L A3 TE LU ) B8 v, E R R SRR
W RER 73 S5 2R e, BT AR SE 45 R 3R
BT TR K v R AT AR 74 R R W
VERL, BRAEWNRK R R G P TR IR = A 281, 12
— N B Y R PRI K 2 B 2 TR TTEVE

TS YR 5 A5 7K A il i AT
3.3 KEERSHELRE

ARMWFFTEE R KRS B B AR S 00 R
PRTF R, Z 5 G181 A S AR e TR SE 50 ) R
R R ZE LI P I R T L T IR S R TR
E o

FESLIAIIA RO E S RS A &= T

W il ad BORSARAE T, K K SR BT P A AR A N, A N, 0
SERARTEAS 225 5 5 e S A AR A P Y 22 202K
K O, & U LA PR SR

ARSI PR R AR T3 43 i T BOK AR R A Bl
filie R 1 AT 174 [ st A K (AT AR SR B3, (i a0 7K R
B ASACE A EA T, TR, SE 300 0 K RS S A
G R IR SC S0 TP A S A S R LT
TR T3 o i B 77 R PR, S Bk TP is g
FURIE L TE R ACVE YGRS AR VR PSS | o fidk 7=
A T 285 R o S AR FH A A i 285 205 | R 7K AR 1
BRGEMN LT,
3.4 ORIRFESEXKFEHFME

Jewell > A /KR A B8 8 2 10 UK R4 A Bh T
PEHER IR AR R R R R LUK RGP AR 7
o R ARG, X2 RN IR AR AR R B SR K iR b R
LR EERE, ERESRETEAREASE
SC, PR, LA RE 6 it T (R R K AR 1 SR AR A
A, F T 0K 3 T i B BEAR K, PR X Uk %
IKEREE 250 HE IR ) T G I %R 45 < K A 8
F g R IR A K AR & 8 FR L R A — 2
=

SR, AR M H i 8 R B 7 A A A ) K R Bl 4
FEMIKR B R BB R, SBOKEEE LR, A
FRERL R F 2K AR I & BB IR Y L S Ah, i ok ik
IR ) 1) A K A RS AR AR F B 58, 2 i N, O
W KA T N, O ZBR CH,FI CO, Z AN o5 —Fh i 5
AR E SR KRB A —E ., ik,
FHUCK R AT DL K AR K 5 18 5 32 45 0 7K 4R 3R
358, A2 3 il 7 R R 07K AR 9 ) o o 3 s oA
DA 3k G 7K A F s B TR 0 7 TR R T v s i, T
PR K I 7 A A B TR
3.5 #Hig

L LA BRI A R LIS DL 4598 . 7E 70 d
B S50 JET I N, PR R B 2 1F T S o IR 72 4%
fift R A PR R IR 86.92% ; HAR B L EFN



86 ERE7/ I g RS I (e 23 %
R 2R e e EL R RO B L U (100 B, B e, Sk, . MR AR M

AN B SRR 70 508 > T 88. 51% (8. 93% Fl
86.63% o TEEyRHRT 33k i A Hh A MR v AL
Wi A B IR MR AR R A SR
HI L N, AN, O (RS e, A0 7 (9 3 B2 A% 1
PR ES SRR T3 20 1) K AR IO A MW, B[]
RS KA B BERCER - DUAR B R JE Hh , MK AR B &
WER TR B R Y b R LA R KA, 5
KR T3 73 it BOKR 0, 3k, I I i A7 HLAK B
TGRS A B T stk A mb (3 S a4 1 5 B
IR RS i, SR IR T3 i il 2 i AL 5k
AR X 7K PRI 7 A S7 T AR I R T 2 1Al 28 UM
DR A 20 ] i S D UK R A E AR R B v A R B

S0k
(1] & wy, 8 20, i s UOKRIY I Y 5 B BE 2 (R F 5T

[7]. BBl 2012, 40(3) ; 1710-1711.

(2] J& 8, 8 ik AKEEDXIESRENERIT]. ARK
1., 2008, 39(6) : 88-91.

[3] PABSTS, SCHEIFHACKEN N, HESSELSCHWERDT J, et al. Leaf
litter degradation in the wave impact zone of a pre-alpine lake[ J].
Hydrobiologia, 2008, 613 117-131.

[4] ALVAREZ J A, BECARES E. Seasonal decomposition of Typha
latifolia in a free-water surface constructed wetland[ J]. Ecological
Engineering, 2006, 28 99-105.

[5] W&z, h/ME, bR DUKEY T 2 s SR n R
WML )], FREREARTIE, 2008, 21(1) : 64-68.

(6] MU/, EREE, MR, 45, UK L o il - WA K BT i
W[J]. TPEPRETRFE:, 2004, 24(3) : 303-306.

(7] Z=3C), BRIFT, R0, 55, ARKWIK AR AL ) U 1 4 i
S J]. WRAERE, 2001, 13(4) ; 331-336,

(8] EIRIABELRY SR KRB K M 30T 078 ) s 25, KRB K
WMAMTTEELM]. 4 B Jbat: T EEBRETRAE R, 2002.

[9] PEFBCEREEOIT. TERASHIM]. L. BRI
HAR M AL, 1978.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[20]

[21]

[22]

SEJTRRY LT SE )], Ja il 2% 5001 40 A7, 2004, 24(2) :
204-206.
2205, SR, T RUR T K A R X b e AU A SR A 5
[J]. W FAEAZHA, 2005, 16(1) ; 100-104.
WIDER R K, LANG G E. A critique of the analytical methods used
in examining decomposition data obtained from litter bags [ J].
Ecology, 1982, 63 1636-1642.
MOORE T R, TROFYMOW J A, PRESCOTT C E, et al. Nature
and nurture in the dynamics of C, N and P during litter
decomposition in Canadian forests[ J]. Plant and Soil, 2011, 339.
163-175.
CHIMNEY M J, PIETRO K C. Decomposition of macrophyte litter
in a subtropical constructed wetland in south Florida (USA)[J].
Ecological Engineering, 2006, 27 301-321.
THOMAZ S M, BINI L M, BOZELLI R L, et al. Floods increase
similarity among aquatic habitats in river-floodplain systems [ J].
Hydrobiologia, 2007, 579, 1-13.
CHABBI A, RUMPEL C. Decomposition of plant tissue submerged
in an extremely acidic mining lake sediment: phenolic CuO-
oxidation products and solid-state '*C NMR spectroscopy[ J]. Soil
Biology and Biochemistry, 2004, 36 1161-1169.
ROYER T V, MONAGHAN M T, MINSHALL G W. Processing of
native and exotic leaf litter in two Idaho (U. S. A.) streams[ J].
Hydrobiologia, 1999, 400, 123-128.
sk XNEE, BosE. WINAR SRR RO K 3R 2
Wb T]. MRS F SR, 2006, 15(2) : 16-19.
RIS, SFHE], BRI, 4. BRI BB A LR 5 % S A B
RIS ACAE IR RE W [ ], A ZE 2538 88, 2005, 21
(2):42-45.
BRIEL, B B, IR MR, S IR C/N RHRHL RS AL S AL AR
HEgRm 1], HhERERRE, 2008, 28(7) : 603-607.
JEWELL W J. Aquatic weed decay: dissolved oxygen utilization
and nitrogen and phosphorus regeneration [ J]. Journal of Water
Pollution Control Federation, 1971, 43, 1457-1467.
IO, RKE, B M. WM N, 0 AR N,0 5
COHERmIM R [J]. T EFIER A, 2006, 26 (5): 532-
536.

(RS KAR)



