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(Phragmites australis)FhEE N 3 AN/ NEAS R & G I 8190 VREE & 1) 2 T IRYEAR, AT T FHARIR R AR S0 3648 &, 34T CSR.
LHS A% SR R, X & /N A0 ST T HEFF . S5 5RFRM, 3 AP35 /ANARERD 21 BUERIE R & CL R X 54320 977
EREZESR . 1L LHS R &R, PG TEFR(11.5 mm*/mg). #5175 c) FIET T (4 g) A0 4k, Tk 3 AN/ EEEAT X
7o AT AEFEAE AR 2 o MR A SRR /N SE R RO B B S X SRAR A, AL T IR AT 23 R
HABUNIER RN BORKEH AR & R XS5 7r . SRS, SEUIARMER L 3 AN 35 /N REIR) 2 & /N R e A AL T AN 7]
AERKEEU BRI HEG ], AR ERMOIRZE 7 MRS R ER, B MEREAIEAYI & 35 AR R X
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Analysis on Intra-population Variations of Functional Traits and Ecological
Strategies of Phragmites australis in Chongming Dongtan Wetland Based
on CSR and LHS System

JI Yangging', LI Dezhi'®'®23*, WANG Xiao'?, LI Lingling'?, WANG Ying'?, CHEN Jing'?,
Rasool Samreen GHULAM'?, Tehreem RAFIQUE!?
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University, Shanghai 200241, China; 2. Institute of Eco-Chongming (IEC), Shanghai 202162, China; 3. Technology Innovation Center for Land Spatial

Eco-restoration in Metropolitan Area, Ministry of Natural Resources, Shanghai 200062, China)

Abstract: The variations of functional traits and ecological strategies of population may greatly affect its adaptive
capacity and the structure of a community. Based on the multiple functional traits of the ramet groups at the
different developmental stages of 3 subpopulations of Phragmites australis in Chongming Dongtan wetland, this
paper analyzed its intra-population variations of functional traits and ecological strategies, and made an ordination

of the ecological strategies of each subpopulation based on the CSR and LHS schemes. The results showed that 21
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functional traits, C and R strategy scores among the 3 subpopulations of P. australis were significantly different.
In the LHS scheme, 3 subpopulations were separated along the boundary line of the specific leaf area (11.5 mm?*/mg),
plant height (175 c¢m) and inflorescence dry weight (4 g). Ramets at the reproductive growth stage were
characterized by larger plant sizes, higher leaf dry matter contents and S scores, while those at the vegetative
growth stage, the smaller plant sizes, larger specific leaf areas and R scores. In general, there were significant
differences in functional traits and ecological strategies among 3 subpopulations and between the ramet groups at
the different developmental stages, and the divergent pattern of functional traits and ecological strategies were
basically consistent. These might provide important theoretical reference and technical support for the ecological
conservation and restoration of P. australis population in this area.

Key words: Intraspecific trait variation; Ecological strategy; CSR scheme; LHS scheme; Phragmites australis;

Wetland
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Table 1 Characteristics of functional traits of Phragmites australis subpopulations

IhREHER R i SR

Functional trait Seaward Middle Landward
MR K E Ligar (mm) 351.42438.73ab 320.77+47.54b 408.26+74.74a
B 96 Wiear (mum) 19.87+3.63 21.46+2.53 22.57+4.65
A LA (mm?) 3 746.01+1 082.95b 3691.92+1 137.64b 5112.62+1 561.02a
R BFEEE LSW (g) 0.69+0.21b 0.74+0.26b 1.09+0.37a
" FE LDW (g) 0.31£0.11b 0.33+0.10b 0.51+0.19a
LLITH AL SLA (mm?/mg) 12.35+0.97a 11.34+0.88ab 10.46+1.61b
AT & LDMC /% 44.20+1.82 44.85+3.93 46.31+4.06
S FFE ALDW () 1.83+0.73b 1.93+0.73b 3.88+1.51a
3£ Base diameter (mm) 6.43+1.07b 6.29+0.81b 8.68+1.94a
ZTH SDW (g) 6.80£1.93b 9.07+4.33b 25.18+17.43a
¥ki® Height (cm) 142.78+12.77b 154.38+28.84b 234.19+58.04a
M A4 Biomass (g) 11.57+3.66b 16.51+5.52b 34.86+19.20a
M RFETIE DL 4.93+1.28b 6.47+2.90ab 10.47+5.48a
HHEE LN 10.07+1.10b 13.53+3.18a 19.20+7.57a
i AET% DLR /% 48.96+9.80 46.65+10.26 51.95+11.42
L5 TERK LGP NSC /% 9.08+3.06 9.44+3.43 8.07£1.70
%% & Phenols /% 0.55+0.14a 0.30+0.06b 0.31:£0.08b
H4E3 a & Chla(mg/g) 0.58+0.41b 1.00+0.31a 0.66+0.52b
442 b & & Chlb (mg/g) 0.13£0.08b 0.19+0.08a 0.09+0.07b
BMZEE S E Chlath (mg/g) 0.71£0.45b 1.19£0.36a 0.75+0.56b
K Lin (cm) 21.80+2.24b 20.75+3.96b 26.21+3.44a
1T H DWine(g) 2.94+1.52b 5.52+1.01a 5.80+1.12a
R ARSI Tear/Y% 16.08+4.62a 11.85+3.14b 12.41+4.02b
ZAEVERDNTLR Tyem /% 59.76+6.92ab 53.08+6.73b 66.53+12.32a
WV ESTH /% 24.16+7.65b 35.07+6.35a 21.05£9.95b

AT $el 5 R AN R 7 2 5 1. 35 (P<0.05).

Data followed different letters in the same line indicate significant differences at 0.05 level.

ROV PR 5 A bl 3 AN/ N 2
18+ 12 F1 15 TN REMARIBFREEA R R B M B 4
WREEA TR AFLE 35 22 53R 2)0 3 AN EN A [H] &
B B RRTE Wiear Fl NSC2 T 48 b5 3 T0 15 35 %
5o AR RER, SN EEAE
Kbk, TEZET LMK/ MERIE. LDMC. DL
1 DLR 338 m T8 A Kotk EHARY
FaARI T e R B, B IR A KA RR I S
FRAMSRSBEE S TABEEKSRAUS I
T Wi /N B ) 9 A K oy R 5 AR B AR K A R E I
RS R EAFEREES). LS EiRE
Bl NFREEAE AR KRR LA R E R TERAK
AN /NP AR B AE KRR 1) SLA {H¥ R /T
IR, M /NI AR B AE K43 R K LDMC
R & T8 TR K k.
2.2 CSR & R

A KR /NP EZE CSR 1) 3 T06] 54543 (B &%

ANFREEAE FE A KRR CSR #3500 F . BTV
INFPTE(C=34.93+3.42, S=58.44+2.39, R=6.63+2.38),
rp B /N b B (C=35.3445.40, S=60.38+5.96, R=4.29+
2.30), JEHTIERE/INFIEE(C=39.1144.62, S=58.18+4.86,
R=2.7242.33). HAJGIRITRGNFIEER] C X 5455
23 T AR 2 AS/NFREE(P<0.05), T BT T
FHEER) R X 5RAF 53 WIAE 3 AS/NFREE A o H i 2 2 4R
H(P<0.001), F/NFHEER S ST RB D AAEREE
Ft o AEKRIAFHEN M HR = E 8 T CS. S/ICS M
S/CSR 45 3 Fr e RY o L Bl g Ao 5 /N R £
IR EEONFT AT SE, BT e 3 0 66.67%-
33.33%A11 46.67%- 53.33%. Ja S FG/NFPAE 3 Fib
X FRASRLI 73 R LU 53 A 60%+33.33%F1 6.67%.
CRGRE 1% 25 A A A g ) CS X HE A,
S e INFR R At 2 A /N e B AR 1) S X S (1
1: D).

AR B W B PREE G TE CSR 7R R HIHET a0
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Table 2 Functional trait of ramets at different developmental stages of Phragmites australis subpopulations

THEEHEIR EIERK DR Vegetative growth ramet

Functional trait AT Seaward h & Middle Ja#yik kit Landward
K E Licar (mm) 286.714+29.72"* 297.66+104.01 304.17+63.57"*
Iy 86 Wiear (mum) 19.704+2.36 21.87£5.50 20.62+3.99
A LA (mm?) 3 038.79+499.06" 3 704.03+2 243.58 3416.90+1 326.03*
A EEEE LSW (g) 0.42+0.08"* 0.73+0.50 0.73+0.25™
T FFE LDW (g) 0.16+0.03"* 0.26:0.20 0.25+0.10"™
ELm 1A SLA (mm?/mg) 19.72+1.92 16.16£5.09" 14.15+2.00*
IR A LDMC /% 36.84+2.85"* 34.70+5.97"** 37.94+3.06"*
#ZE Base diameter (mm) 5.54+1.00" 4.81+1.11" 6.06+1.25™
¥k Height (cm) 111.38+16.57°* 109.27+23.95"* 118.30+35.58"*
2T H SDW (g) 2.66+0.81"* 3.44+1.70™ 4.77+1.92°
S TE ALDW (g) 1.2940.49° 2.29+1.40 2.06+0.88"
Mo B4R Biomass (g) 3.96+1.21" 5.73+2.97 6.82+2.63"
A FETE DL 3.2741.03" 4.13+2.03" 4.33+1.23""
IS4 LN 11.00+£1.25" 14.67+3.52 13.60+2.69
i FET% DLR /% 29.82+9.54*** 27.28+9.19"* 32.31+8.40""
R RPERR KAL) NSC /% 11.00+3.02 9.18+2.04 6.70+1.60
SEYEE Phenols /% 0.68+0.16* 0.56+0.22"* 0.39+0.14
4% a &/ Chla(mg/g) 2224077 1.5140.65" 1.32+0.57"
4¢3 b % & Chlb (mg/g) 0.34+0.21™ 0.11£0.10™* 0.08+0.13
RIS A Chlatb (mg/g) 2.56+0.92"* 1.62+0.69" 1.40+0.59™

*: P<0.05; **: P<0.01; ***: P<0.001
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Fig. 1 CSR ordinations of Phragmites australis subpopulations and ramets at different developmental stages. A: Seaward; B: Middle; C: Landward; D: End of

growing stage.
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Fig. 2 Two-dimensional ordination of 3 Phragmites australis subpopulations in LHS scheme at the end of growing stage
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