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Analysis of the plant N and P sequestration from common reed and common reed+ cattail
communities in wetland soil in Qinhu Lake of northern Jiangsu, China
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Abstract; Wetland soil is a significant pool of nitrogen (N) and phosphorus (P) sequestration in the wetland ecosystem in which
the aquatic higher plants plays an important role. Field sampling and indoor analysis were conducted by two communities of the
common reed ( Phragmites australis) & the common reed + cattail ( Typha latifolia) from Qinhu Lake wetland to enhance our un-
derstanding of the immobilization of N & P in the soil. Organs biomass of common reed & cattail, contents of total nitrogen (TN) &
total phosphorus (TP) and their impacts on soil TN & TP contents were analyzed. Results showed that (1) consumption effect of
Qinhu Lake wetland on soluble TN and TP was observed, especially a bigger effect on TN. (2) Common reed could enhance the
efficiency of N enrichment in wetland soil ( below 30 cm soil layer) and the effect is much higher than that in common reed + cat-
tail community. Order of the TN and TP storage from high to low in the organs of common reed was root > stem > leaf > spike,
while the order in cattail was root > spike > stem > leaf. (3) TN and TP contents in the stem and leaf of the common reed and cat-
tail in the summer were higher than other seasons significantly, while TN content of common reed stems in the summer was 70% —

84% higher and TP content was 81% —92% higher than other seasons. (4) The common reed would consume soil P when cattail
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would offset P because of the different mechanism response to P limitation. Therefore, the configuration mode of common reed +
cattail could improve the efficiency of N and P sequestration of the wetland soil.

Keywords : Phragmites australis; Typha latifolia; total nitrogen; total phosphorus; Qinhu Lake wetland; sequestration
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WEFEEE, iR N P J Sl R BT KA Y - LIRS D A i, B R B s R RCR , REARK A T i vk
JE KA S A A A R G MR B R A SR 0 P B A SRR (TN LB (TP )
e , ROV Tk 40 R RS 1k 40 R RV P B 5 5 K R R R4 TN AT A A LA K i L S BRF
S BB ST A SRR, K AR R F X TN AL TP BUR ST 25 Bk A b TN A TP ) 53 ik 2R 43 1 46.8% il
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5| AR Y Fh A0 BERE T , KT FE LA 25 ( Phragmites australis (Cav.) Trin. ex Steud.) & 32, 1 78 3¢ [ |
1) 53 ( Typha latifolia L) 7. 530 RhoK A 4916 3 R MR A8 RGE WA 32 o0 4. XK iR
2SRRI LB VR M A R LD 3 Bl R B E SR OC R S R AT AT & B, R R K AR A
NP JCE R A AR b 25 5 AR B . 25 Mk %45 S e 250 NP IR 4R
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FEUESY, T e Typha orentalis Prest) X N FURBERRIGTASAET) ™ . 75 s B3 0 UMD VS 20 vt
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T FiX — & B SRR H R, DL [R) 0 AT 4 23S 780 A AP VR W K (A & 38 SR Ak i 22 55, T
SR PR SR A PR SR A I S
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1.1 236G R

PRI HE (32°3772.707~32°37'33.70"N , 120°5'29.90"~120°6' 14.70"E ) Hi 4b 7T 35t 26 , J& W7 #4505 < 1%
X, P74, SAGR R, AR SR 16°C , & PSR 3.3°C , BT HSRR 26.2°C AR i & 1031.8 mm,
SEIIARXSIREE 80% , TE RG] 220 K, 4x4F S MU AR B AL XA ) 2 4 iy e 25 ARV L AE M AT (Arundo
donax var. versicolor) B¥% K EL 7 ( Typha angustata Bory et Chaub. ) BEVESEL . B REV& LU N BT BEVR 1E
TR XA 530, 8 TR M A A 2 .
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AKAE L IR SRR TTA WK T 20 em ZKHE  SRAERSE] D |4 10:00— 1200, % B A4 i i
THT 500 55 57, SR A5 22 T UK T R A7 [m] S 56 )
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Tab.1 Community characteristics of sampling zones

figre S B/ (H/m?) /% L/ m V& B BY hm?
PR 102 95 2.4 2
PR 93(7 ) + 32(F ) 80(FTE) + 20(FFil) 2.5(7%) + L5(H#) 2.5

AR R AE P AE 4 AR 25 b B 4 4, 1 5EAE 105°C HLAR TPk 15 min R SRS AIRIRL (65°C) #it
24 h ZiEE AR YR. XTSRS B TR GRS, it 60 H (0.25 mm) B IR, I H,S0,-H,0,
THALZ R, TN i LG e Rk e , TP & 30 AR BT L (B )

AR 1 AR 5 B Bl RIA BT A AT SR T 5 16 HARERFES L 3 100 H (0.15 mm) Fif
. TN 22 LR Uk, TP 85 i3t FH o SRR T AR B B L s 5

JKAE TN VB 000 2 SR FH A B R 4 LT 28 A0 4B B2 T (GB 11894— 1989) , TP ¥k B 119l 7 SR FH SH R 4%
A IEERER: (GB/T 11893 — 1989)
1.3 #HEAbE

T e BRI T HAE AR Kolmogorov-Smirnov K58, UERRBUHETF & IR0 , AT Levene J5 2257 PR A 56
(P>0.05) ;SR 5 {4 SPSS 19.0 B %t hE ) £ #% 5 H 38 NP & i 8udi 647 50 W K 07 229391 (one-way
ANOVA,0=0.05) ; 5 J5 R H LSD #3 («=0.05) , 3 H Sigmaplot 12.5 %G FIVE R

2 ERG55M

2.1 IaHEH b TR TN 71 TP IR EF I ELE

W N b T U 22 BRI S0 R 238 T 7 S5, TN R TP Yk B 5 A Fin psi/ Iy (P << 0.05, 3% 2) , i TN ¥y ) i %
(37.3% ) BT TP BB (27.3% ). AT DUEWT L, S AT S8 IR X TRk 44 TN R TP e J 0 A 7 1 i
A, ELXET TN A EBslf A SR

2 SRR b R KR TN M TP AR AR (n=12)

Tab.2 Annual average concentrations of TN and TP in the water of upstream and downstream of experimental sites

TN/ (mg/L) TP/ (mg/L)
ki T P fH fint3 T P {H

1.26+0.20 0.79+0.08 0.05 0.11+0.01 0.08+0.003 0.02
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Fig.1 Contents of TN and TP in different depths of soil in experimental sites
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A A A E T TN SRR T AR TR Z AN (P<0.05) AR E I TN a5/ B ER AR (P>
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Fig.2 Contents of TN and TP in the organs of Phragmites australis and Typha latifolia in experimental sites
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e PP SRR TP & A 2 P, RIS LR B — P S B PR B B TP S REAY 2.5 5 (P<0.01)
H5H & E2EF AR (P>0.05) (K 2).

MNP FEIRTE AR NP A AR AR > 25> > B Al DR AR S B> 25> 1 (5 3) 5 P 3R
AR NP Ao G B E NP A 66.7% F1 71.4% , i T A HARARAY N P fiff & BT 4 LL 5] (61.8%
F162.5% ). il a4 TR N P (21.6% H1 25% ) , M B — = S5 V& P B AR i N P fiff i A Al
BREAE R 4.2% 1 2.6% . Rl 22+ il VS M S5 R0 PRI BE B o, o5 B TRLREL P AR 7.2%
JE L PR R SRR POAEEEAY 2.8 48 340t TR S A AT AR 28 5, IR 2
e NP AR AR T A ORI R D P SRR A P AR A IR B TR R
R P I 2 45

&3 ARSI R S IR A B A X NP G

Tab.3 Organs biomass and N & P reserves of Phragmites ausiralis and Typha latifolia in experimental sites

REHL— A4 e FEIRL/ (g/m”) N fifitg/ (g/m*) P AfiE/ (g/m?)

I -7 Uit 4512.0+1308.1 55.2 1.10
ES 1047.9£991.7 11.6 0.30

nf- 343.5+305.5 9.4 0.10

fell 269.2+229.4 3.3 0.04

&t 6172.6+1819.3 79.5 1.54

M-y Uit 3965.5+1822.6 39.9 1.00
2% 1123.4+887.2 9.9 0.20

it 389.8+223.7 9.2 0.10

Tl 305.8+189.1 3.4 0.10

&it 5784.5+2230.3 62.4 1.40

I -F iz 436.1+£110.0 6.3 0.20
2% 75.8+32.4 0.9 0.03

s 59.6+15.7 0.8 0.01

Tl 124.2+42.0 2.2 0.08

it 603.8+152.9 10.2 0.32

24 XRFMPFEMEFERE NI TP SEFHHE

A AR B TR AT N %, I AAE AR U S 56 v BEA WCHE B M. A 2 2% 4 1 4 sl 2ok
L PEEZE YRR TN TP B it e 2 R THA LAY, TN & R, Rl 2 x] T 2 35 280k
YL, Z R TN &5 LA Z=15 70% ~849% 1 TP & B 2 g th AR JLAS 279 81% ~92% . M EARAY
TP AR BAT W AR AL, 10T HEJR N O AR AE % 255 A WL A3 K ST I, X P A5 R AE 4%
FATBA AR M0 25250 TP 5/ = 2 W] i A5 e R O e e A LB, AR 2 AL 2 1 P
PAfEHEAE . Il & B B S 8ORTE , Bl 28 Has B 00 TN & e A 3528 (8l — R A0 H A
JUAZE. (e 2 Al A AT B I TN & B RS > 28> AR TP 55 5 0 > 25> ik > M B - ZR 8 4K
P, HFZR) NP TR Z, BT LA i AR B (1 3).

3 itip

3.1 HMEM A 18 N f0 P B E R

P2+ X T NP JCERAT — 2 B IR, 2B & A7 R AT LAY 3 b - S 77 A K Bk R R
Ay, e F A A L L7 1 DR L A5 38R 1A R A 42 DA T S K PR b 938 3 oe 7 AR IR F (R
W) 3t W AR B AR B A NP R TR & v A B R OC R AR A, )
R AR A DR OREAE 575 962 ) LSRR TRt R e 138 N P Jos & A2 1k, Felxf T P oo
FORUL, 1M P IUR BRI T R REB, RO R FoRUF, RIS F X 11 N P e R A5
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Fig.3 Seasonal dynamic contents of TN and TP in the organs of Phragmites australis

(a,c) and Typha latifolia(b,d)

mig . TR N P TR EESE AN . ARG R B B M BT AR R (I 2 h 9 M AR
Tl TN R TP & H F i B E IR (P<0.05) TN A1 TP Bl 43514 37.3% Hl 27.3% . i W 8
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JP 25 RV 7 T R T A o B L ) 0 A KR AR BT T SR R AR B R R, 2%
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MR P TP by 200 R bR A, A ) R N P .
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AR A3 AT VR (T AR 2R 20 A TR AN, 125 2R A8 ) 25 /) i A8 ol ) Ak v (om0
T TIEH R 2 AN A B RN 5 N P bR R H B o8t & B, VR A B X v e i 4l 1
TE PR S A 1 e R 5 15 1 25 5 S A P KI5 4 45 3 S T LG A T By 7 2 ) e Tl AR
A 2 BTN, N MR T R RO ST, I T MR W RS AL S R R AR, X S5
A RS T AR PR A e B P B T M 4 . BT 2, P T A eP AR X B g o ]
Grosilid B E RS ARG N FUHIRCRRALBE N (A i 4 1, AR5 i - TR PRI N S
ITE-0
32 EWIBMAEMEESHE NI TP SBSH T

PR AR TN R TP S8 2 S48 R M TR 2B X NP 7R AR AR b TN &
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B ZE AR A B H N AL AW IA IR AE 1 5 TR A S R R 2R b TN i e B
FE T IX AT S5 e — . LR T A B 2 25 b T2 KOE 0, A7 50 SR 0 NI i o &
HOR M CHEE VLS B EDOE AR TR, TR, G R (25) Sk K B AR Ny AR
KIRLE UG Mo 2B 0 N T ARG I  F 28 B 7 8, HL s BT 0A R W, X LB YD o v 18 M v 25 25 5 4 2 (R
25 ) TP SR SRS A TP S S R A A K S H XS AR
TSR I AT TP SR A AL R KR B RGP A R A KR B L BT R R
BARK. TR EWITA R P LA A A K I TR F 2. Bl i s NP A5 b4 i 1) L%
BB 1) 2 [ R 7 DA M B R R A TN I TP B e A K 2t B (. AT S
T T A5 R S A S 2R, B AR AR R ZE A N P TR S PR R TG, WL, fEE
FRHE T B N P B KR R4, Hendrickson 45 UG LT X — 4. X F 22 THY AR & TN
TP 4 AR (b SR ] B SRR RS UM G, B R E R B b W S0 2 0 R s 4 vh 7
P ZEAT, U HAE RS T P RIFSRARKC, S8BT 5 S 0 B 24 5

3.3 EMEH M EEEELAL N A P EiHE

ABFFE R RS AT NP 5 AEA T E ALY NP M5 —E 22 5. S RREEE Ry F
NP IR 13 (JATE TR 20) K AR N 12; P RE AR A NP SR (E g 14 T fE AR RS oh
M H NP 224568.9. SRNBIG i B B AT 2 250 N 4 (26.87 o/kg) 1G5 T b [ il A A -
Fr N G (18.6 g/kg) s [, P25 MM P &k (0.39 o/kg F10.19 g/kg) A% T o [ i AR M 4 1 P fr
(1.21 g/kg). AHTFEFEM] MY N:P<14 i, N S A K BRI 75 4 NP> 16 IF, P s AR A4 K
(BRI P 7 AR ST S S R W B e Ak 3 B T e N sk ik etk A R A S 0 T, T K 2R A
TR P ATAL T — AR Z R X BRI B K AT P AT B SR AL B, (EL 86 P AN B
W N (R B AR SB35 X PR,

TE A PR K A R A K B BRI R T, 1 25 REVS 10 A KRR R o 0 P B 4R 0R R
TG T 45 P A RE. 2520 T 13 P ORs BT 52 A e, R OR 8 7. 24 P R BT
5 2 T AT S Ve pH(f 55 AR AR BR 8RO TP, AT I AL 13 s o M X R 19 P Al 7E P A I
PRSI B AR W AR 5 P AR, TR RERCE H AL R ™ X S8 T B & B 2Rk
PRH R PRl B S AR ML R o T AT T B0 P SO R S ek A T M 5
25 R W] B — BRSBTS PR RO I, 2 S A A I e P AR R
LRI )7 SR F B4 I P AROR RIS RS P X R PR, D3 Ah, AR BR GG S rp h B 2 2+
TR RETSF)Z T HE(0~ 15 em) TP 5 ik (0 AR S B2 phy T 7 05 76 15 % 25 30 4 o 58 o 1) M SE AL o) 6 FGAR 2R 1)
BRI b oA T DX T R P A BN RESE AR I 25X I P e

4 &g

D) A _E R KR TN TP e AR K (22 57 AT LATE HH PR 0 b X K h TN A0 TP 3k JEE A7 — 7 ) ) i
PERT, ELXF TN B8R RIS, TP BBy 27.3% 1 TN HYHIA 252 TP # 1.37 .

2) PR RS IR T LI s (30 em LUR 1J2) A N SRR, IF B+ Al AR v P A
N RO LB — P25 e A0 o 5 X T POR U —HE, il BOIANS 3 vh P AY AT — 2 9 e A A
MNTIASEA5775 25+ 78 3l FF v 19 R S ] P ARt L B — R 1) .

3) AR A E TN A TP S A7 P At , X 36105, P9 3625 AR E B TN A TP 5 B A
Hwm THABLAZ1Y, TN F R B W 2, RS T 25 20k UL, AR TN & iy HAl LA 3=
70% ~849% Tl TP {14 75 4 £L 2t HAD LA 2295 819% ~929% s XAl 5 , il 25 48 B 0 TN S i fE L 5
FP 228 8 — R AR LL A LA . 7R 2, Al 248 B 0 TN & O B> 1> 25> 4R TP 5 0 oy
FESZES ISR TR R E R, 20 NP OCREZL , B LA & AR s

4) 73 AN T P RS A SEATL AN R S O 2 AR R P AR A AT DRI X —TH AR Y
TEAR. PR, P+ Al A R B R AT AR e b E S B NP IZR SR,
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