5539 A 11 *E &~ 2 Eild Vol.39,No.11
2019 4F 6 A ACTA ECOLOGICA SINICA Jun.,2019

DOI: 10.5846/stxb201803260600

SRR TR, BB MR, 1 AR AL 1 2 =5 43 A 25 T S G Xo 38 DX i 7 A= 252431, 2019,39 (1)
Jiao DZ, Yu XY, Wang Y S, Pan L, Yang Y F.The ecological plasticity and its responses to soil factors of ramets of Phragmites australis in Zhalong
wetland. Acta Ecologica Sinica,2019,39(11) .

FL2 R M A S5 S bk A 7S AT 2R 1 A H X+ 3 [ i A

gy TFrF',EZ2R & AR HAE
1 FFFEMIRRSE ARk S AR BE Dbk R TR S € A ) Z R R B e T A T S S0 00 %, BB R VT 555K 161006
2 HALVRTE R R RLEIToe i M E SRR EHE W E AL E , KE 130024

R AL Y725 R AT OB B A o TR IO RV bR o SR RBE A SRR I8 £ 5 GE 3+ 0 M 7 i, G i st
HKAEARRE A AR A R SN R A B SR R b B A AR W B AT LR, SRR, 6—10 H Ay 4 A AEBT I R
B ot B2 B A Wy B LK A AR S5 ey R A S A AU, K A A B bR s O R AR Y 1.5—2.3 1%, r kAR B 2.0—5.1 4, A=)
22 S AR 22 53 PP AN AR E o 4 1 AR Bk g AR 58 18] 28 57t AR K00(19.45%—31.56% ) 24978 T LR BT A8 57 R %0(8.07%—17.
61%) , 53-8k e FE LR A58 18] 64 m] S SR s e A ok vh oK A A BB AR AR SR AN ER A 358 3 2R 5T [ A 748 57 AR 400 (33.43%—55.
61% ) PIE TLESE N AL 57 Z K0 (44.85%—79.82% ) , 7 ARAEWI R AR AR BE N A AT R, R AR 26 P T P 235 M 0k TEAE
AAE 7 AP AR ROR A A 25 mT SN | SR B W] S A PRI R8O , JHE P e 5 0 R 2l DX =5 7 R AR 25 T SR A S5 1Y = R 5l [
T (R>0.80) , AIE[ 4K 3],

eSS AL RE (I AITS RV sy 7 SYA ceOTI il S N

The ecological plasticity and its responses to soil factors of ramets of Phragmites

australis in Zhalong wetland
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Abstract: Phragmites australis in the Zhalong wetlands can not only form large areas of mono—dominant communities, but
also form different community patches. By using large sample sizes and statistical analysis, a comparative study was
performed on the height and biomass of ramets of P. australis populations in aquatic, wet, xeric, and saline-alkali habitats
in wetlands. The results showed that in these four habitats, from June to October, the height and biomass of ramets of P.
australis population were the highest in the aquatic habitat, and the lowest in the saline-alkali habitat; the height of ramets
in the aquatic habitat was 1.5—2.3 times higher than that in the saline-alkali habitat; and the biomass of ramets in the
aquatic habitat was 2.0—5.1 times larger than that in the saline-alkali habitat, while the difference and different orders
among habitats were relatively stable. In the four habitats, the coefficients of variance in ramet height (19.45%—31.56% )
among habitats were higher than those within habitats (8.07%—17.61% ). The ramet height had a greater plasticity among
habitats, while the coefficients of variance in ramet biomass (33.43%—5.61% ) among the aquatic, wet, and saline-alkali
habitats were lower than those within the habitats (44.85%—79.82% ). Additionally, the ramet biomass had a greater

plasticity within habitats. The ramets of P. australis populations in different habitats had great morphological plasticity in
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growth and production, showing obvious environmental effects, in which the soil moisture was the main positive driving

factor (R > 0.80) of plasticity variation.
Key Words: Zhalong wetland; Phragmites australis; ramet; ecological plasticity; coefficient of variance
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AT DLPEAR, B AR S PTIE , AEA IMR AR R B BB SR A B SRR AR 1, R A ORI 22 53X
o2 SOGB4 AR E B WA KR B R, i HIR AR B R IAE KN 2/ S5 R 1
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Fd o
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HSEH5E 22.9°C , 4F H BRFFEL 2700—3000 h, 4F 48 5 B2 2052—2140 J/em’, B 2600—3000°C , -2t
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Fig.1 The Location of Zhalong wetland
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1) KAASE (HY) - SR R FETHPE T8 Bt A T AR Y P 35 R % AR UK, KR A6 R 10—100
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3) FAERT(H3) R ) b AR RUKEL 7—8 H AR FZ= R BUK , W L s+ S S Tl
T v Ut AT IR 18T AR A5 B SR A B AR B AR A HE BRI VR w2 3 90% LA b BT T 2 A4 PE AR A1) 22
( Polygonum sibiricum ) . 51 it ( Eleocharis congesta ) . ¥ £ §% 5 ( Puccinellia chinampoensis ) | Ji # #& & ( Scirpus
planiculmis) ,Z2B 3 ( Potentilla aiscolor ) %122

4) FEA 5 (H4) - B E L SETRUK, 1IERIZE T se i e HA W W ERGBE , A A B T JE L
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sieveriana ) B} K (Hordeum brevisubulatum) W)EEREE 522
1.3 WH5Irik
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UK SR A pH {1, 5% 1 54 S0 A A B & Bt 5 PR 0 2 R
T, SR FHARER T b A TR0 S el 5 i

4 ANMESEIRIEEESIITE 5 km N, R HI ORI H2 FE35 H3 A HA FEHURER 2 km, H1 AT H2 A 500 m, H3
1 H4 AHIEE 200 m , ' 8RNI EE AE IR BT 414 a0 — 20,
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Fig.2 The four experiment plots of Phragmites australis in Zhalong wetland
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Xof 5 A b, AT ) 118 53k v JEE RN bk A 0 i VRS 40BT , Be R AL ( Max ) iR/ ML (Min ) J52 BRI ARE A 1) 5
PR/ R, P IE (M) S BFEAS 7 X 8 ARIE2E (SD) SOBRAEAS 1 2 X 78 St 718 5 RAL(CV ) L BRFEAR 1Y
HAXTAESE . FIH SPSS 19.0 X 734k i B AAE M) 8 (n = 30) #EAT K=S K56, P (¥ RT 0.05, FEAC T 2 IEZS
Oy A, AT A 355 18] 22 5 R FH 5 2293 Wik 36 ( One—way ANOVA ,a=0.05) , XTBURESRASAY 4 285 5 A A 7 kk
e R A= W A B () A6 BBORE 19 -3 PR 408 (A1 61T Pearson AHIEAMHT (n=20) .
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Ay ¥k i K8 e/ IMEARPESES LUK AE A 55 (HD) e K KOO A AR 85 (H2)  FAE A5 (H3) ¥ LR
BRAEBE (HA) Fe/h, o 4 AN EBE RS 28 H1 Wy 88.5,174.1,233.7,242.4,240.2 cm; H2 Jy 84.9,159.9,
186.1,203.9,201.1 em;H3 4 65.8,123.5,189.6,202.8,199.3 c¢m; H4 24 58.7,83.0,99.9,109.7,107.6 cm, HI
(FeRAE) A& HA(F/IME) 19 1.5—2.3 £5,6 A 39 H1 A1 H2 [8] \H3 F1 H4 [8],8—10 A {34 H2 F1 H3 [8] 534k
1o 22 R BIARIR B 2 KOE (P>0.05) o BRI, P 35 RIRE ik g BE E AR B3 (R R B R i ml 98 AR S A= 85 1]
B 25 5 P or AR AE |

6—10 A5, FieE bR E 7 4 D AESR B AR 5 25008 9.32%—15.03% Z [1], 10.59%—15.87% Z [A]
8.07%—17.61% 2 [d],8.51%—15.87% Z [d] , 10. 13%—14.74% 2 [8) ( & 4) , 4 4>z 355 18] () 78 S5 2 5000 9
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Fig.3 Statistic values of observation data for ramet height (cm) of Phragmites australis population in heterogeneous habitats
H1: /KA 3% Aquatic habitats; H2 ;{24435 Wet habitats; H3; 5242 4E 5% Xeric habitats; H4 . #8845 3% Saline-alkali habitats ; A~ [R]/NE -3
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Fig.4 The coefficient of variation of ramet height of Phragmites australis population in heterogeneous habitats

22 SEARSE AR R RS B

IR R A R B R — Y 4 AR AR kAR Y I SE T S PR,
6—10 A1y, kA Wi e RAE  fe/IMELRSE S (At 2 LUK A= AR 88 (HI) Feok RO SR i AR AR 8 (H2) Rk
A (H3) Y LUERBAE ST (H4) e, Ho 4 AN BE 0 dk AR Y0 -39 HT R 3.01,9.32,11.55,16.33,14.51
g;H2 4 1.79,6.60,8.55,14.45,12.21 g;H3 4 1.74,3.97,6.08,9.24,7.84 ¢;H4 7 1.52,2.28,3.72,4.42,2.86 g.
HI(FKMH) /& HA(Fe/MA) 19 2.0—5.1 f%,6 H 4319 H2 H3 Fl H4 [0] 53 bRAE Wik 25 S R 36 31 i 3 K7 (P>
0.05) , H L S B T P 35 Rl ook A 4t A0 A S5 1 114 2 S M S HL 2 S PP (N 39 G0, A B (R A ik 2B W 11 22 572 2
KT MREEZESR

6—10 H 0y, s iR AE Wi Ae AR SR NS S R85 0 28.16%—58.63% 2 [0] ,49.37%—79.82% Z |H]
40.95%—58.06% 2 [i] , 24.92%—60.86% Z [ii], 29.08%—67.13% 2 [a] (&l 6) ,4 A= 5% [a] () 25 S5 225020 5 Ky
33.43% ,55.61% ,46.92% ,48.31% ,54.93% , Hirh 'H1,H2 Fl H4 2E 85 N (9728 5 2808 i TAEBE R, b 9,
Gy MR A Wy e A AR R A AT S AR Sk A (AR B N A T SR MRS SRR AR A i B AR Y R R
FEI AN (0 ] SRR AR S| 43R 0 1 R S Ok g T v B R T R (1 4 L 6)
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Fig.5 Statistic values of observation data for ramet biomass (g) of Phragmites australis population in heterogeneous habitats
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Fig.6 The coefficient of variation of ramet biomass of Phragmites australis population in heterogeneous habitats
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Er Ll HI e, Ha S fil; sAml & 3 DL He d5m, H3 fedi%, pH #£ 7 A 4y H2 F1H3 [1],8 .9 A £y H1 Al H2
) 22 S AR IR B B K- (P>0.05) AR AE ST A I 22 7 38 3 (P<0.05) . T EERY & /K& pH A HLIT
TRAR IR AR & e R R I — 2 A 2= i sh e | R  ZE AR 35 18] SUAFAE H AR e I 25 (R 25 5

X 4 AR R AR W i 5 I R AR G A AR N 2 Fow , RIEEOKE S50tk
FE A W) S I 3 (P<0.01) A IEARDG , 358 pH 5 20 Pk sy B2 AR e 5 W Al 38 1) 60RO, 1 3984 L 5T
SR B i S o ik B AR ) i R ARG E I R E B B 2K (P >0.05) , Uil & 2 5 ik s AT
R R E A, IR B A K R L R 2 35 ik v A A W e A R R AR S 2 K B A
F(R >0.80) ,
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Table 1 Soil physical and chemical characteristics in four habitats

A B Tk Organic Available Available
Month Habitat Moisture/ % pH matter/ nitrogen/ phosphorus/
(g/'kg) (mg/kg) (mg/kg)
6 H June H1 — 7.46+0.24d 92.47+7.17a 344.65+19.28a 6.36+0.58b
H2 19.7+2.1a 7.86+0.29¢ 81.56+6.22b 253.74+12.81b 5.19+0.47¢
H3 10.6+1.0b 8.12+0.31b 72.43+5.19¢ 181.56+9.69¢ 3.24+0.28d
H4 8.5+0.9¢ 9.91+0.36a 33.25+3.81d 101.63+8.75d 8.96+0.92a
7 A July HI — 7.43+0.24¢ 81.12+6.47a 286.43+15.66a 6.21+0.67b
H2 30.1+3.3a 7.76+0.28b 70.23+5.12b 205.67+14.21b 4.96+0.43¢
H3 16.8+1.5b 7.87+0.26b 62.47+4.56¢ 136.42+8.45¢ 2.97+0.28d
H4 12.2+1.1¢ 9.65+0.29a 27.59+3.17d 81.48+6.13d 7.12+0.58a
8 H August HI1 — 7.43+0.27¢ 69.34+5.05a 222.17+19.54a 5.01+0.57b
H2 44.9+4. 2a 7.48+0.25¢ 62.98+5.66h 165.87+15.57b 4.02+0.37¢
H3 26.2+1.6b 7.72+0.21b 50.33+4.24¢ 104.62+7.39¢ 2.24+0.26d
H4 18.9+1.8¢ 9.24+0.24a 20.56+3.06d 64.57+5.62d 6.13+0.49a
9 A September H1 — 7.41+0.23¢ 66.37+7.02a 175.86+16.21a 4.11£0.39b
H2 48.3+5.1a 7.57+0.24¢ 57.65+6.09h 116.38+13.25b 3.01+0.28¢
H3 29.6+2.5h 8.06+0.13b 40.11+4.10¢ 87.47+6.76¢ 1.78+0.16d
H4 19.6+2. 9¢ 9.13+0.42a 16.14+1.28d 59.89+4.34d 5.07+0.47a
10 A October HI1 — 7.44+0.18d 58.67+5.97a 153.37+12.62a 3.56+0.28h
H2 36.8+3.3a 7.86+0.23¢ 43.38+4.25h 106.25+10.41b 2.21+0.19¢
H3 19.7+2.2h 8.47+0.24h 36.735.61c 67.26+4.98c¢ 1.42+0.14d
H4 14.6+1.4c 10.06+0.56a 15. 51+1.26d 55.66+5.13d 4.63+0.52a

H1: /KA 88 Aquatic habitats; H2 7@ /E 4258 Wet habitats; H3; F24E4:58 Xeric habitats; H4; $h8%4E5% Saline-alkali habitats ; AN [R]/NE 52 6E 3%

T AH )T A AS R A B 1) 22 5 3 ( P<0.05)

R2 FEMBEIRSENEYNESTERFENEXREH(n=20)

Table 2 Correlation between height and biomass of ramets of Phragmites australis population and soil factors (n=20)

o N
251 ok ﬁ BB A%;iﬁe A]%aﬁiﬁe
Variation Moisture/ % pH Orga(n;f ;;ttcr/ nitrogen/ phosphorus/
& (mg/kg) (mg/kg)
SR E Height of ramet/cm 0.810** -0.628** 0.183 0.001 -0.585**
Sig. 0.000 0.003 0.440 0.996 0.007
I3 FkAE I Biomass of ramet/ (g/#) 0.895 ** -0.609 ** 0.215 0.044 -0.450**
Sig. 0.000 0.004 0.362 0.855 0.008

#* P<0.05; * * P<0.01

WFFEF I, 7 25 70k ot JEE A 35 1) 1) 2 e R g v T A 58 P, A T] A 353 18] F) S B8R4 I P ok s B2 52 )
FOR, AR S5 P AR R AR E M R AT BN . P35 0ol T 3RBOE 2104 0, ,CO, BOLTHIR, K B2 ¥ R oy
FeZ 250 AR LR S AR 2 (R R BEIRA AE , JRAAe h , KAE A R Al A 35 0 PR AR iR AR SR
078 S ZR O o T AR B IR] A R A 35 A AR A SR A X o R A i B REMR SEEA A F T SE T
B B AT SANE | 1 PRAR RS BRI AR 7 B AL SO, 0 AR AE WD BRSNS PR A S TT LI 5 25 FTRLAR

KNI RAT Y BRI R SN S B
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A B9 A 285 AT 98 P A B A O P A 2SR R B v (R T 52 R 7, RE S o 6 ) ) 10 e 380 L R 5 i 2272 £
FIEREE , A A S A HE R B TR AT TR 1 R b A R SR B UR A AL I R e 3R
BRI AR SR N R ATE A5 5 PR R AZ B AETE 0 0 25 0F Tl e RIAERE B0 — B Il A Y AREEE
(Mosla chinensis ) 381 AN [ g B A= 10 52t 9 43 TC VTS 25 235 40 1B X6 AN (] - 538K 4 77 A ] B8P i 1, I3 ot 2
Eﬁétb%ﬂ’ﬂ%ﬂiﬁ%ﬁmﬂlﬁ%%i@”m o )N ( Momordica charantia ) 7555 J5t A= 3% v o] DL i A 4 Fng s A 7= ml
FRPE 1) B A 3R A B IR B 2 B v 2 RO AR T R 0 BR IFD RS ELAR AL S B 8, B
8B AR 0 R A 25 26 AN T REXHIZ BRI 23k , th 0] RE X AN [RIBE SR o3 Wk o= 2k B (5 i 0

TEFL R RR A 7 25 BEREAE W AR BUKCRN 215 PEARUK 19 A 52 UK T AR LA 4R U, A BE 7E i I BRUK BN
BUKAEBE R BEHEERE MG . B E T, KA AR 00k v B 2 Eh il A 55 1Y 1.5—2.3 £, 23 kA W) 2 Eh i
BEh) 2.0—5.1 4%, A= 0] (4 22 S M DA K 22 S P B ARRUE | IX R ARUE 28 S e — e R BE T B 2 A bR A KRN
A7 ) RO AR | TR 260 1 P 3 X AR A PR B B 2 3G N, BEE KL BT R AR AR S T £
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