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Decomposition of Phragmites australis and Typha angustifolia and their effects on the wa-
ter quality in winter and spring
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Abstract: Aquatic plant restoration has become an important means of water eutrophication remediation, but the problem of produ-
cing pollution after the plant decaying has been paid extensive attentions. This study took the Phragmites australis and Typha an-
gustifolia as the study objects, which naturally grow and widely distribute in small rivers of agricultural area at the foothills of the
Fuhe River Basin, and studied the differences of decomposition and the effects on water nutrient level using the method of simula-
tion experiments. The results showed that the residual biomass of the two aquatic plants decreased rapidly at the beginning and then
decreased slowly. The decomposition rate of the P. australis and T. angustifolia were 0.0251 and 0.0169 d™! in spring, respective-
ly, which are significantly higher than that in winter (0.0027 and 0.0052 d™'). There was a certain correlation between the decom-
position rate and the nitrogen and phosphorus contents and the ratio of the plants. The mineralization rate of phosphorus was signifi-
cantly higher than that of nitrogen. The initial content of total nitrogen and total phosphorus in the experimental water rapidly in-
creased in the early stage of decomposition processes, then rapidly declined in the middle period and slowly declined in the later
stage. Overall, decomposition of the P. australis and T. angustifolia was greatly influenced by seasons and the initial content of ni-
trogen and phosphorus. The P. australis was more sensitive, and the effects of its decomposition on water quality had timeliness.

Keywords: Phragmites australis; Typha angustifolia; decomposition; nutrient; mineralisation rate; water quality

IR K AE A S RGP E WIS A & KIS TR ER R PR A T BT R K AR R S RG4S

« EZEPH TR+ 2 H W H (2012BAJ21B006) ¥ Bl. 2016 — 02 — 16 W fE ;2016 — 06 — 01 W& SRR, ik 55 £k
(1987~), % WL WF55 A4 ; E-mail ; qimeixia@ 163.com.
wx BIEVEE ; E-mail: hongping. wang@ 163.com.



BREEF A EFFF( Phragmites australis) 8=+ %% ( Typha angustifolia) 89 )& T A2 R AR 6% 421

FI AN RE Y TR WS W] K AR AR AR A R R e, AT UK (AR D IR ORI 3 4 R
AFEFRICER IS AR R AN ZE AT [ K AR PR R A, VK AR B SR V-, O S PR AR LA
A AL AR A B BRAR R BT > K AR AR A (0 HZ U0 AR ) 4 A K8 TT LA R 8 P AR , ik /00 G D Y 1
T, DT B4 e 7K VA B B2 03 67 AN (SN, 7K A AR08 T LA 53-8 ey S o 288 A K B, T )
P A R AR B R AT S B M K A A 2 2 R R 9 5 ok e K R B A T
DAL K ARG 5 O 2 O K IR 7 3R A R AR B EE i

(ER: A28 T 7 2~ A R~ T SR T, K AR A R T 5 SR RS T A R R R R AR A
W WF TR R R T S BB O eid — RN JR i B A A R AR A LR e
TR T K AR AL S FRER K A A A R G B S 7 A SO A LA 2 AN B, IV
LAV AE Ay T2 A PRt 3 B B 3 LA A= W10 A 2 R 0 i W BT AR IS 922 4 i o 52 390 25
PRS0, GG AR YN 1 REE A 7 R B RS R A L B M i 454 BLEE pHL L 7R B R
TR IR SR SR AT LS WA 105 fp 27

FURI S TR AR 2 0 I 5 AR AR 22 (B S AR vh 7R ML) A~ 2B R 0 e v 2L R AR 22
DRI AN ) 7 A R D 90 At 0 R S M) L R K A AL B8 i D BT R TR SRR XK A PR 5 B 5 ) L, BIAR A 5%
TEAN R 240 K A AR B 02 0 e i R 22 57 WX A X0 7 A AL 9 4 B LA B R SO AP S A A AU 4
T SE I S5 AT, R 2 AP AR A AL IR A I B RO XK R B SR AR R T A A —— 3 ( Phragmites
australis) MUBRM-AH ( Typha angustifolia) , W58 HA I BEBAR A 22 A0l 0] THAY R TR 2 3 i 1 AR 4 22 57
RIS A IR K BRI, LS e R BE KA 7R 4 5 2 9B i o A XK 5 g SE M LR, D A A A 2R 25
B SRR A A 1A PR A PR R s AR = Al

1 MR EAEE

1.1 IR ARRRE

VAA T 1 2 FHEK A A 2 35 R A il (A S X4, 43031 2014 4F 4 112 2R A AP I 38
W A A L DX /N 2R (TR o 2 5 ) 5 B0 M S A5 7K 1~ 3, 28 L2 45 B I 7 i o (I 34 i
R RAEH LIRSy T U T TR S
1.2 £igit

A TR 10 L YERHE B T = AMNHREAL G S om JEER A B BT LY 22212 UTR , DA 0L 5 B
WM ERE BBV O L 1 RKRRE | RS T /K A R 22 5t S 6

SR A AR A% R 100 H @ JE I (FLAR 0.15 mm , BLAS 20 emx20 em) i B AH 4 b1 R}
105°C 747 30 min J5 70°CHET 20 5, S8 5 23 31 8T #% TR 5 19 20 J5 B A i 42, BRI S 25 2 TR
I, 55 0.1.2.3.4.5.6 JATE KMHEALHE TR (TN) BB (TP) WeBE 7 HUH 2 i 4500 22 4 T4 i
L TN A TP S B PSRRI A A E RIS 6 A, B 3 AN AR, 3L 84 DpiRsk.

ALY 2014 4F 4— 6 H ARSIy 2014 4F 12 A — 2015 4F 3 F 525040 i K AR 1 7 B0 RE
PeFa bR R AW AR 1.

1A BFLRKAR BT

Tab.1 Physicochemical properties of experiment water in winter and spring

. ) bliLY3 4 2R ¥ b2 i/ TN/ TP/
sk ] pH (1
(NTU) (uS/cm) (mg/L) (mg/L) (mg/TL)
B 7.08 1.32 519.67 3.49 2.08 0.12
== 7.10 1.41 647.00 2.96 1.16 0.04
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Fig.1 Temperature of experimented water in winter and spring
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Fig.2 Biomass remaining of two emergent plants in winter and spring
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Fig.3 Total nitrogen(a) and total phosphorus(b) contents of two emergent plants in winter and spring
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Tab.2 Decay rate constants and mineralisation rate constants for nitrogen(ky ) ,

phosphorus (%, ) of two emergent plants in winter and spring

HEAKAE ) P 1] k/d ! 2 t50/d to/d SR/ ky/d! kp/d!
ok H 0.0251+0.004* 0.9314 27.63 199.33 39.87 0.0320 0.5550
&7 0.0027+0.001° 0.6276  259.09  1869.36  373.87 0.0173 0.0217

et T3 HZE 0.0169+0.0021" 0.9095 41.04 296.09 59.22 0.0236 0.0509
ESS 0.0052+0.000002¢  0.4340  133.23 961.24  192.25 0.0157 0.0283

# AN [AFREFRIRTE 0.05 /KT 2503
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Tab.3 Spearman coefficients between decomposition rate and content of N,P ,N:P of plant

HHK A N P N:P b k
N 1.000
p 0.770 ** 1.000

N:P It -0.335* -0.799 ** 1.000
k 0.880* 0.869 ** -0.574 ™ 1.000

* P<0.05, *x P<0.01.
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Fig.4 TN and TP concentrations of experiment water of two emergent plants in winter and spring
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