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populations in heterogeneous habitats in the Zhalong Wetland National Reserve
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Abstract: By sampling a unit area and using methods such as counting and measuring, a comparative study was performed
on the quantitative characteristics of the ramet module of Phragmites australis populations in four habitats in the Zhalong
Wetland National Reserve. The results showed that the P. australis populations in the four habitats turned green around May
10 and began to enter the vegetative growth period. The height and density of the ramets continued to increase until the
béginning of the reproductive growth period in August, and a significant difference was observed between June and August
(P < 0.05). The difference was not significant from August to October (P > 0.05). When the P. australis populations
entered the reproductive growth period, the ramets stopped growing in height, and at the same time, the output of the
underground bud no longer formed ramets to increase realistic population. The biomass of the ramets and population

continued to increase until the beginning of the exuberant reproductive growth period in September, and it decreased when
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entering the dormant period in October. The difference between each month was significant. At the end of the growing
season, P. australis populations showed characteristics such as distributing and transferring the material produced
underground for storage as well as contributing to the formation and growth of vegetative reproductive organs. There was a
significant logarithmic correlation between the quantitative characteristics of P. australis and the actual growth time after
returning green. The goodness of fit of equation was 0.818—0.994, and the fitting equation reached a significant level of P
< 0.05. The density of ramets was the highest in the wet habitat, followed by the aquatic habitat and xeric habitat; it was
the lowest in the saline-alkali habitat. The height and biomass of the ramets and population were the highest in the aquatic
habitat, followed by the wet habitat and xeric habitat; it was the lowest in the saline-alkali habitat. Therefore, the
quantitative characteristics of the ramets of the P. australis populations in the four habitats showed a basically consistent
rhythm in the growth period. Individual growth and population dynamics of the P. australis populations showed obvious
environmental effects, and moisture and pH were the main factors that affected the quantitative characteristiesyof the ramets

of the P. australis populations in the Zhalong Wetland National Reserve.

Key Words: Zhalong Wetland ; Phragmites australis population; module; heterogeneous habitats ; quantitative characteristics
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Fig.6 Seasonal changes of biomass of ramets of Phragmites australis populations in heterogeneous habitats

BEATRE (K T) o 4 DS EFRE D RE ETE 6.7 .8 HAn Z AR 22 XA 5 8 /K (P<0.05) ,8.9.10 H
13 Z [ A 25 S R IR B W E7KF (P >0.05) o HHC SR 1 25 A B SEh iE A3 37 A R 01 1) AR B A R I 40
— LA ZF R B MR S BRI | T AR B A KL R ARE 2 0 it LUE OB AR 25 SE AR At A9 3

R

600
500
400
300
200
100

5 Bk S

Density of ramet/(#{/m?)

600
500
400
300
200
100

HI 600 H2
500 a a a
b
b a a a 400
C
x 300
¢ 200
y=103.591(x) - 161.73 y=102.38In(x) - 52.01
R¥=0.866% F=19.456 100 R*=0.903* F=27.803
Il Il Il Il ) 0 1 1 1 Il )
6 7 8 9 10 6 7 8 9 10
H3 600 H4
a . . 500
. 400 . . a
. 300 b i
y=124.93In(x) - 208.27
R2=0.899% F=26.698 200 c y=110.66In(x) - 237.79
100 R*=0.925% F=110.664
1 1 1 1 ] 0 1 1 1 1 ]
6 7 8 9 10 6 7 8 9 10
H ¥ Month

B7 SREEAEWHESKBEETTHE

Fig.7 Seasonal changes of density of ramets of Phragmites australis populations in heterogeneous habitats
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Fig.8 Seasonal changes of biomass of Phragmites australis populations in heterogeneous habitats
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Table 1 Soil physical and chemical characteristics in four habitats

AL e AW
A H oK Organic Available Available
Month Habitat Moisture/ % pH matter/ nitrogen/ phosphorus/
(g/kg) (mg/kg) (mg/kg)

6 H1 13.8+1.15b 7.94+0.10b 69.36+0.79¢ 175.33+3.74¢ 3.81+0.30d
H2 21.6+2.55a 7.65+0.27¢ 76.66+2.32h 247.45+10.74b 5.75+0.29¢

H3 — 7.43+0.22d 87.21£1.97a 329.13+15.46a 6.88+0.14b

H4 9.7+1.05¢ 9.82+0.14a 30.86+1.81d 97.51+3.90d 8.79+0.18a

7 HI1 19.7+1.70b 7.57+0.10b 61.77+1.56¢ 161.21£1.71c 3.09+0.29d
H2 32.1+4.81a 7.56+0.28b 67.49+2.22h 225.23+13/13b 5.07+0.21¢

H3 — 7.41+0.14b 72.41+0.93a 297.05+9.66a 6.01+£0.20b

H4 15.1+1.55¢ 9.55+0.09a 26.51+2.24d 86.19+3:79d 7.75+0.08a

8 HI 27.0+1.28b 7.51+0.09b 51.07+1.16¢ 154.74+2.13¢ 2.67+0.43d
H2 45.7+3.62a 7.47+0.15b 55.93+1.66h 205.05+25.62b 4.10+0.16¢

H3 — 7.33+0.07b 64.91+1.53a 270.06+15.40a 5.13+0.12b

H4 19.6+1.66¢ 9.05+0.24a 18.47£1.06d 84.39+3.56d 6.52+0.14a

9 H1 28.8+1.78b 8.08+0.13b 45:76+2:10b 137.51+4.96¢ 1.95+0.10d
H2 47.6+4.49a 7.57+0.13¢ 47.04+1.09h 179.66+13.94b 3.14+0.24¢

H3 — 7.31+0.13d 56.91=1.71a 207.93+6.36a 4.46+0.11b

H4 20.6+0.89¢ 9.03+0.54a 16.20+1.41¢ 74.91£2.24d 5.19+0.18a

10 H1 20.1+2.08b 8.65+0.22h 42.95+1.56h 127.15+4.17¢ 1.74+0.13d
H2 38.4+3.10a 7474+0.23¢ 43.72+1.07b 156.46+10.89b 2.38+0.17¢

H3 — 7.46+0.08d 50.29+1.84a 194.05+7.13a 3.92+0.06b

H4 15.1£0.91¢ 10.24+0.56a 13.151+.85¢ 70.96+2.01d 4.97+0.12a

H1 . 2485 Xeric habitats; H2. {842 4E5% Wet habitats; H3 . 7K4:/E3 Aquatic habitats; H4; 888 4E 3% Saline-alkali habitats; /[N FHESR
AN ) 22 5 19 3 (P<0.05)

R2 AEMBHNERTISTIEETFZENEXRH(n=20)

Table 2 Correlation between qualitative characteristics of Phragmites australis population and soil factors(n=20)

AL A PR
S Varition Vo pH e S oo

(g/'kg) (mg/kg) (mg/kg)
Wiy 3= 0.786** -0.564 " 0.168 0.284 -0.477"
Height of famets/cm Sig. 0.001 0.010 0.478 0.225 0.030
IREEVI R/ (g BR) 0.912** -0.578 " 0.146 0.299 -0.365
Biomass of rahets Sig. 0.000 0.007 0.538 0.201 0.114
Y RREE/ (Kk/m?) 0.910** -0.530" 0.043 0.181 -0.512"
Density of ramets Sig. 0.008 0.016 0.857 0.445 0.021
FhEEA W/ (g/m?) 0.935** -0.572"* 0.118 0.263 -0.374
Biomass of population Sig. 0.000 0.008 0.620 0.263 0.104

* P<0.05; * * P<0.01; FEEECEAAES £ HES /K BEM T n=15, N E /KA (H3)

TEALIE IR ORI X 4 N EBTFEAE 5 A 10 ZEA7IR T, E A E IR AT, 70k oo 38 R 45 8wl 415 2084
FIAESHAE R AR 8 A0y, 73— BT AR , 2 BR A4S 1k B AR 2R 9% Hh AN IR o R A SE B S A
BE T PRARIRE A= W i IR 5 5 F 8 I 0 A B A A RE BRI 9 1 0y, = ARIRIBIY 10 F 003 SCA IR AIG, 2: 4
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2 7.8 Ak B AME, AERFF A — BB, PEE oS B EA T B L 25, F8Z 0 mIX
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BRI WARRI ABIET- S, 2 Tk K Sl 35 & &5 4778 H o 1 H S Bs v FH B o0 ik 2 B e 22
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St T R AR D A R S s R e 2 W g KU LT I 26 T IR S A A ) T A
X220 B o PSR AR KR RIIT IR K AR K L AR s B R — AR 7—9 A Oy B, 3
A KRB EYRA FRRAGEECY | P54 R AR PR 32 2 . — 2 25 MR (7 R B R e,
KR P H5M L F GG ) ) M T AR ZE e iz | AT AR 25 i A7 T 2 0 B FR 0 BT, o AP AR 25 28 i i 4 it
YRR, R SRR ZE R M P 2 e AR AR RE MR 5 B0 TIIEE ; R R R SR A 2 3 A K
TR R X A e R T R B, S AN RS R B, SR AR BE 10 A R AED RS 9 Ay
FUREAR A F R B SR B T 33% , I R o] REJEAEAE S LU0 45 sl s T HLam 3 R 0L T KM T T
PG o2 5 — e R R BB B 25 1k O T AR UE RN BE A SESE M S el A BT SR e A K B
R IIFRHE 2 5 2 (075 SR T ) TR AR R38R 97 B AR . BRURE TR A B B, B 2B 1% v Y
PSR HRE AT A B, 4 R K TS S AR K R R B 2 1 TR, iR G R U Y
N TR 223 2 38 I A R A TRadE— 25 IR 5L
3.2 MW AR R R R 14 A e 22 I

A B A A R R R R A A AR X L R LA TR R i 2 i, — B AR AR 2RI B B
R A2 2 A T T AR TR R FH LA T R ok [ml U3 il 4 S WA 2 5 A S R A KO T i S
BOE Z R AR DI R B K R e s 2 m bR i, AS{RT DAL B 22 ] ) 25 57, o i/F ) Rl fe S
RIS R 25 5, B UL RE S A e 40 bk TG 28 PRt [ 0 S [ 30 458 v 7

AW R, 4 A5 P 2 AR B R IE 5 R 5 B SE PR AR KB TR] (5 H 10 & & 31) Z [ 3 0] LU
GRS T A . Horh R R A B R R AR S A K R] 22 R I AT M AR A X B R B
R ORE LA R (R?) #E 0.935—0.994 Z 1], 73 BR A M) i 7E 0.912—0.945 Z [8], 73 ¥k % FE 7E 0.866—
0.925 8], A ) 7E 0.818—0.944 Z [8] , #UA HFEYIERN T P <0.05 B8 H /K, UL T 4 455
A S5 PRI T PR B FRIE B LU PR T AR (R LA, B A R EUE B — M ERENFE,
FIE 1 L S 1 S B 25 R A3 MR 9 A8 AR A Rt — 2D RS
3.3 YR BORRRAEXT e Sl PR 6 i

TCPE RS FREE R 19 SO B e R I AR IR R A0 20 1 WA bR s B s 2 i B DL A=)
HARSED HA KNS RIS 4SRRI S 4 B BRI L, DA BOR SRR B B I CR
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