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Abstract; By combining methods of field investigation and laboratory analysis, dynamic changes of
biomass, contents and accumulations of N and P of above-ground part of Phragmites australis ( Cav.)
Trin. ex Steud. and Typha orientalis Presl from May to November were analyzed, and correlations among
biomass, N and P contents, and N and P accumulations were researched. On this basis, appropriate
harvest period of two plants was also determined. The results show that during the whole growth process,
biomass of above-ground part of two plants appears a typical single-peak curve with prolonging of growth
time, their maximum biomass appears in September and October, respectively, and biomass of above-
ground part of P. australis is obviously significantly higher than that of T. orientalis (P<0.01). N
content in above-ground part of P. australis and T. orientalis appears a trend of first increasing and then
decreasing, while P content appears a trend of gradually decreasing. Contents of N and P in above-ground
part of T. orientalis are obviously significantly higher than those of P. australis. Accumulations of N and
P in above-ground part of P. australis are the highest in August, and those of T. orientalis are the highest
in September. There are larger differences in ratios of C/N, C/P and N/P of above-ground part of P.
australis and T. orientalis among different months, ratios of C/N and N/P appear fluctuating trends, and
ratio of C/P appears a trend of gradually increasing. On the whole, growth of P. australis and T.
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orientalis in the early and middle periods of growth process is limited by N, and that in the end period is

limited by P. The result of correlation analysis shows that there are obviously significant positive
correlations between contents of N and P, and between accumulations of N and P in above-ground part of
two plants, and there are also significantly positive correlations of N and P accumulations with biomass
(P<0.05), but correlations of N and P accumulations with N and P contents are not significant ( P>
0.05). The result of comprehensive analysis shows that appropriate harvest period of P. australis and T.

orientalis is August and September, respectively.

Key words: Phragmites australis ( Cav.) Trin. ex Steud.; Typha orienialis Presl; biomass; N and P

accumulations ; eutrophic water; harvest period
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Table 1 Biomass of above-ground part of Phragmites australis
(Cav.) Trin. ex Steud. and Typha orientalis Presl in different months
(X=SD)"

Ay i E A /g - m™? Biomass of above-ground part
Month Tl T. orientalis

P93 P. australis

Z:IEJH fﬁﬁ%%ﬂ%‘?ﬁi&i%ﬁi%%ﬂ%@ 10 ?’ZE?% 5 H May 328.03+17.32f 177.36+26. 46e
6 11 June 883.86+43. 59¢ 254.56+52.92¢

AN 2. Hs e HE L 7|
;ijf(ﬁ’ﬂ;q(s Hﬁ? 11 H) ’Pﬁ%ﬂ%%l&t%%? 7 H July 1 317.41+41.03d 432.59:51.73d
BER BRI LRI, A A g 1 augst 1 948. 6442, 52¢ 748. 46:+43.09d

b b RAE ) R B T A (P<0.01) , S L
AR 9 AR R HAM K, A P Kk
K 538.69 g - m,8 ALK BRI K (631. 23
g -m7);9 AR 11 A, P B PG AR A, A%
BHHGAE, M bR A Py T T L A
HTE9 ARSI RIH (2 482.80 g - m™) W& T
HAb A4y (P<0.05), 5 AZE 10 A, Flis E3BA9)
RPN, AP A K A 309. 17 ¢ - m L9
A KR K (672.63 g - m™?) ,10 A G LIS Hb |
A BT U R R, M B AR R R B
10 A6y, 1723.22 ¢ - m™, 5 2 THAA A 4,

*2 FAAMEEMEEH BN P SE(XSD)Y

9 A September
10 H October
11 H November

2 482.80+60. 83a
2 353.22+51.96b
1 387.24+52.87d

1 421.09+40. 10b
1723.22+36.06a
842.47+62.45¢

D g A [ 1 /NG b F R 22 5 8 % (P<0.05) Different small
letters in the same column indicate the significant difference ( P<

0.05).

22 AEMEFMLEABNIP SENHETTL
ANFEV AP L N F P s L 2,
M 22 Al L. PSS A N Sl 6. 13 ~
14.70 F117.23 ~18.70 mg - ¢, FH{EH 415K 10. 09
F113.74 mg - g™ 5 /2 35 RO 3l o b 3B P& & 40 5N

Table 2 Contents of N and P in above-ground part of Phragmites australis ( Cav.) Trin. ex Steud. and Typha orientalis Presl in different months

(X+SD)V

A4 P ML Above-ground part of P. australis T Hh |35 Above-ground part of T. orientalis
Month N &%&/mg - ¢! N content P &% /mg - g7' P content N % H/mg - ¢! N content P &i/mg - ¢! P content
5 H May 10.73+0.31d 1.63+0. 19a 13.83+0.32¢ 1.85+0.18a

6 H June 12.96+0.31b 1.25+0.11b 15.90+0.53b 1.68+0.07bc

7 H July 14.70+0.46a 1.0420.13¢ 15.31+0.40b 1.76+0.05ab

8 H August 11.43+0.24c¢ 0.95+0.04c¢ 18.70+0. 17a 1.55+0.04c

9 H September 8.33+0. 12¢ 0.66+0.06d 15.37+0.59b 1.34+0.08d

10 A October 6.13+1.40f 0.31+0.03e 7.23+0.75¢ 0.65+0.04¢

11 A November 6.47+0. 12f 0.34+0.01e 9.77+0.49d 0.59+0.05e

D RIS PRI /NG SRR 2 53

0.31 ~1.63 F10.59 ~1.85 mg - g™, ¥ %18 43 5 Ky
0.88 F11.35 mg « g™ ;2 Fffi it 3 N & & 54k 2
FEET P EHE(P<0.01), B 2 Fl ¥ e A4 Ko e
(5 AZE 11 )X N IsE X P w2 Hr
SEIRU] b AR N AT P AR A K AR R Ak
BESTAEM LT NMP S8, HAEM FHN
TS PR EEMAHIC TN y=0.109 44-0.220 8
(R*=0.5243) , Fifih LN =5 P &aE MM
K REN y=0.106 0x-0. 108 5(R* =0.630 8) , ¥ 5
W B3 IEAHG

.3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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(1.85+0.08) g - m™, FEAEKKE WM, P3N F 57
TSR AR N R P & (B THAKS
18 AR, I N F P R A6 A
J& N R P AR RS AR, T 2 s R R T A
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*3 FAAMEEMEFH LM NP RRE(X£SD)Y

#B P i, AT A SRR L A A N AR
5 PR BEREBAAHE TN y=0.071 3x+0. 076 2
(R*=0.775 1), i LE N REEES P LR EH
FIFHCTTFEN y=0.080 8x+0.068 2(R*=0.947 5),
PR 2 IEAR G,
2.4 FEMEFHMERINMPREESEMERN
P EEMHEXEDT

PO SN AP BB R S5 E LN
P SRR 1 2K 3, 4%
B P o5 B N R P AR R S AR W R DG T R A
S v, =0.006 5x + 4.3752 (R*= 0.554 0) fl y, =
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Table 3 Accumulations of N and P in above-ground part of Phragmites australis ( Cav.) Trin. ex Steud. and Typha orientalis Presl in different

months (X+SD)!

ML FR Above-ground part of P. australis

FrifHb [#B  Above-ground part of T. orientalis

\
ﬁo{i}th N R /g - m™ PR/ g - m™ N &ht/g - m™ PR R /g - m™
N accumulation P accumulation N accumulation P accumulation
5 H May 3.53+0. 11f 0.54+0.04de 2.50+0.43d 0.34+0.07c
6 H June 11.36+0.81d 1.10£0. 14¢ 3.48+0.72d 0.37+0. 10c
7 H July 19.40+0. 56b 1.38+0.21b 3.97+0.72d 0.46+0. 10c
8 H August 22.23+0.84a 1.85+0.08a 14.03+0.90b 1.17+0.08b
9 H September 20.66+0.42ab 1.65+0.17a 21.83+1.35a 1.90+0. 16a
10 H October 14.42+1.22¢ 0.7220.06d 12.45+1.38b 1.12+0.08b
11 A November 8.99+0.46e 0.47+0.03e 8.21+0.80c¢ 0.50+0.05¢

D[] 51 Hp R [A] (1N bk R 22 5 8 35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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Fig. 1 Correlation of biomass with accumulations of N and P in above-ground part of
Phragmites australis ( Cav.) Trin. ex Steud. (a) and Typha orientalis Presl (b)
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Fig. 2 Correlation between N accumulation and N content in above-ground part of
Phragmites australis ( Cav.) Trin. ex Steud. (a) and Typha orientalis Presl (b)
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Fig. 3 Correlation between P accumulation and P content in above-ground part of
Phragmites australis ( Cav.) Trin. ex Steud. (a) and Typha orientalis Presl (b)
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EANAPR RS S HNMPE & E R H X
JiRR M vy =0.078 5x,+8.416 1(R*=0.001 9) Fil
yp=-0.254 4x,+1.177 6 (R*=0.051 7) , K LS A
W2 (P>0.05) , Ui B =5 R il e 3 NOFn P AR
i A HAY R R,

2.5 FEEMEFFH LI C/N.C/P I N/P LLHIENTS
T

AT A 3 5 2 A s 5 /N C/P Fil N/P
PR 4, ik 4 nl UL, =5 M7 B &8 C/N [ C/P
FIN/P HEAEAS A A A B 30 22 S A R, 7 = RN A 3
EESC/N WAEBAMER (5 HZE 11 H)NEHRE
FRARS T R 3, C/P L AR B T T 8 B A 3
N/P LR PS8k, 24 N/P HAE A id (14 ~
16) PIRT, FRUTRE Y A KR Z 32450 N P AGBR &I
PR FE NP EERBU A KR (10 AL A
) e L N/P FeE T 16, H i 3 & T HA A 4y



76 W) B8 IR 53R 5 o 4R

23 %
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T 16, 5HAbZ Ay 255 B3 it H 0y N/P

x4 ARBAMAEEMEHFB LI C/N.C/P 1 N/P Ltk (X+SD) Y

BT 14, B ERFH NP W ATE GG H
Mo BMARRE , P2 Al A AR R A A A S A v 3
3 N PR 7ELE KRR Z PR,

Table 4 Ratios of C/N, C/P and N/P of above-ground part of Phragmites australis ( Cav.) Trin. ex Steud. and Typha orientalis Presl in

different months (X+SD)"

M ¥R Above-ground part of P. australis

Frifidb #8  Above-ground part of T. orientalis

79
ﬁo{flh C/N It C/P Ik N/P Lt C/N It C/P I N/P Lk
C/N ratio C/P ratio N/P ratio C/N ratio C/P ratio N/P ratio

5 H May 36.60+0.77d 241.47+24.12d 6.59+0.57d 27.76+0.29¢ 208.64+17.77d 7.52+0.72d
6 H June 29.48+0.44e 306.08+26.77cd 10.38+0. 86¢ 24.17+1.27d 228.13+6.50cd 9.46+0.59¢cd
7 H July 25.51+0. 62f 363.83+50. 18¢ 14.29+2.26b 24.05+0.82d 209.39+9.61d 8.71+0.45d
8 H August 31.96+0. 19¢e 384.20+22.33¢ 12.02+0. 64bc 19.82+0.45e 238.62+8.65¢cd 12.04+0.20b
9 H September 44.75+0.90c 564.70+54.37b 12.61+1.01be 23.96+0.77d 275.97+19.28¢ 11.52+0.83he
10 A October 61.70+£5.04b  1243.20+123.11a  20.32+3.47a 38.22+2.88hb 424.66+35.90b 11.19+1.75be
11 H November 68.15+£1.79a 1 294.25+49.96a 18.99+0. 62a 45.18+2.69a 745.66+59. 89a 16.59+2.24a

D [R5 sp AR R B /INE iR 22 5 5 3 ( P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).
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