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Species composition, structure characteristics of plant communities in the water-level-
fluctuation zone of tropical reservoirs:A case study on the Songtao Reservoir, Hainan
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Abstract: Water-level-fluctuating Zone ( WLFZ) , is formed due to periodical or long-term water level fluctuation of rivers, lakes
and reservoir, belonging to a seasonal wetland. The vegetation in the WLFZ plays a crucial role in keeping dynamic balances of ter-
restrial-aquatic ecosystems, biodiversity, ecological security as well as ecological services. The investigation of plant compositions,
flora characteristics and community distribution characteristics resulted from vegetation were performed in present research. Results
showed that a total of 115 vascular plant species belonging to 40 families and 101 genera were found in the WLFZ of the Songtao
Reservoir, Hainan. In addition, 4 fern species belonging to 4 families and 4 genera were found among them. The typical tropical
characters of these plant species were found via flora analyses. A large percentage of the exotic invasive species and amphibious
plants with flooding tolerances and drought tolerances were found. There were many herbs and shrubs in plant communities, where-
as a few arbor species with annual seedlings existed. Many Panicum repens dominant compound communities were distributed in the
WLFZ. In addition, a few dominant communities, such as Wedelia trilobata, Mimosa sepiaria, Crotalaria pallida, Melochia cor-
chorifolia , Praxelis clematidea , and Panicum repens, were found in some plots. Significant differences in community distributions a-

mong altitudes occurred. Along with elevation reduction, the species diversity decreased significantly. The results of this study may
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provide scientific guidance for the revegetation activities in the WLFZ of the Songtao Reservoir.

Keywords : Biodiversity; species composition; water-level-fluctuating zone; plant community; flora; Songtao Reservoir
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Fig.1 Geographical location of Songtao Reservoir and the space distribution of vegetation investigation sampling sites
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Fig.2 The water level of Songtao Reservoir during 2012-2016
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() FE 2 ST RE VG BB 2 R

dt = (S-1) /InA (5)
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3) , Hrh Y 36 B 97 J& 111 F, BRISHEY 4 Bl 4 )& 4 Fp. 78 40 AFLh, &7 10 # 2L EFSARAFRE
( Gramineae ) 18 Ff MEJEERL ( Papilionaceae) 17 F1, 458} ( Compositae ) 15 Fl . K5k F} ( Euphorbiaceae ) 11 Ff1,5
T L B R9RE R & 25 5 Mimosaceae ) 6 Fift, 1A BEFH ( Amaranthaceae ) 4 Fr, # 2R ( Rubiaceae ) FIE/E T}
(Convolvulaceae) 4% 3 Fift , 22 5B} ( Boraginaceae ) P55 F} ( Cyperaceae) (57 258} ( Malvaceae ) Mk 4 M F) ( Myrta-
ceae) JiliFt(Solanaceae) HIAEHHFL (Sterculiaceae) £ 2 Fft, HA 1 FFHE 26 B}, 5 SFHEUW 65% . 1£ 101 &
L EYMEBERZ R RS EER(AM) ,F2MWEA LB, & L FEA 89 &, b aBEUr 88.12%. 1E
LLS Ffepr, A 72 7, 5 62.61% s A 23 Ffr, (5 20.00% 5 FeAAE) 11 7, 5 9.57% s BEAKE ) O F,
5 7.83% (F£1).
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Tab.1 Species compositions and life-form of plants in the WLFZ of Songtao Reservoir

At W4 g A AL (Ll % )
B I Fh EIES HEAR PN Ak
i ) ! N - - 4(3.45) _
Yer ) 36 97 111 11(9.57) 23(20.00) 68(59.13) 9(7.83)
ait 40 101 115 11(9.57) 23(20.00) 72(62.61) 9(7.83)

3.2 ShR NG EATEKE 115 B, Ab ok ARAEY) 43 B, o5 37.39% SR JE T 16 B 38 J&.
Hrb B 12 F, b7 SFE 27.91% , HLUCH AR AR BOE LR & 25 RBHS 5 F, YO IER(4 ), K
BRARE 2 A, 2o 10 AFP5rJE T 10 AR SR ARIEYIR IR R 2 B8 & & 25508 (4 F) |, KR N 8 (Ama-
ranthus ) FIZE T4 J& (Agerarum) £ 2 2 F 35 038 T 35 DARIRE. TR AR RAY) T, FA
FEY 27 (5 62.79% ; HEAHE Y 13 Fh, (5 30.23% ; TR AAEY) 2 Fh, (5 4.65% , BEASHE ) 1, 5 2.33%.
3.2 EYX RbIBR DS
320 KRR ZHIER G B R A AR RAES S 0 AR PR G 50 A SRR 23, T I X P B T
T 36 BHHEATS T AR R4 g = A0 A0 B A A0 18 B, B RHELE 50% , inRARL 4ERE BB IER}
DR P FRZERL ( Chenopodiaceae ) 45 5 32 #4341 17 FF, o5 47.22% , KRRl % 25 R FEHRRE kA IR
BEFIIREL (Meliaceae ) 55 5 LA K HAHT 09N A 38 38 9 8] 7 435 1 B, &7 2.78% , 2 T ¥ 5B} ( Verbenaceae )
(%2).

Rl AT 6 0 2 ) T I 9 23 A 268 K 23 X I X P B R TR 97 B HEAT ST, TRy
10 />4 B 37 B 43 A0 50 J&, & 51.55% , 4N & 25 BRI M 4 B ( Wedelia ) (3 28 M T BB
( Phyllanthus ) 1% PR 5.8 ( Crotalaria) %5 ; IH - LG A A 11 &, 5 11.34% , iR & )8 ( Cajanus) LN
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Fig.3 Plants ranking in the top 14 at the genera level in the WLFZ of Songtao Reservoir
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Wi oA 45 9 Ja , 2 ki 9.28% , TS i an i & AL & ( Dysphania) 558 ( Cyperus ) FRIEJE (Physalis) F i
J& ( Solanum ) 5 , 4l SN FRAHS & I E] T 4370 , AN il I8 SR I 34 I8 ( Parthenium ) (P73 )8 ( Tridax ) (BT
HE & (Scoparia) MIAZE 5 (Manihot ) 45 ; $aii Wil 4341 8 J& , 15 8.25% , W& (Alocasia) KRS ( Bischo-
Sia) FKHIE ( Homonoia) MK J& (Indigofera) 55 ; A7 W ZHATF JE M 4340 4 J& , o5 4.12% , S BT 08
(Breynia) M FHE (Melastoma) ¥ )& ( Eucalyptus) F18Y Ji )& ( Dunbaria) ; Fofth 4 DA B30 1 85 2 )&,
5 6.19% (F£2).

R 2 KAV TR IR v X AEL R 40 A B

Tab.2 Areal-types at family and genus levels of the Angiosperm in the WLFZ of Songtao Reservoir

X Z Al BHE Hr /% B % HAY /%
LR 1 18 50.00 9 9.28
2.7 17 47.22 50 51.55
3. BAGHE S I RS SE I ] 1T 1 2.78 9 9.28
AP I FE A 0 0 4 4.12
5T BN 0 0 2 2.06
6. 28T 0 0 8 8.25
7. 4R 0 0 2 2.06
8. 7R ML AL 3 P (1] by 0 0 1 1.03
9.1 Fr 0 0 11 11.34
10. 75 W 43 A 0 0 1 1.03
At 36 100 97 100

322 S RNEHAIK R G B R ARYE SRR X AR 43 A SRR 43, X 7 X
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WIS TAEY 16 BLEEFTSETT, Rl 70 g =S 0 A B HHE 50 A 10 B, i 62.50% , in2g 7 RARE BT 46
B ERHFIZERLAE iz il A S B, b 31.25% , O & ZE R RSB Bk B R R BB ( Phytolaccaceae ) il
I AAER}(Pontederiaceae ) ; #7 E Y AT SEM IR WT 04 1 B, 17 6.25% , O Sy HE G}

R S A A7) X AR R 1) 4 A1 2B 3, X T 9 IX P9 AR AR B TR 38 BT AR, A
XI5y 8 A3 AR Pli o3 A 19 J&, i 50% , W 25w SR I PR 22 Jm T R E R PR T 5 A
YA SN BT 2 A 8 Ja , o 21.05% , ANFE A i ARG JR PP A B R A S 4 5 A
JA S5 JE i 13.16% SR IR JFR & (Panicum) (R B ( Phytolacca) FIRRIEJE , x5 4> 73 A1 B4 Ohy
1eg2 )@, 3,5 15.79% (£ 3).

% 3 MR R T X AR AP FE 53 A 2l

Tab.3 Areal-types at family and genus levels of the exotic invasive plants in the WLFZ of Songtao Reservoir

X F# A B H 4L/ % JRE 45k %
LS 7 10 62.50 5 13.16
2.z R 5 31.25 19 50.00
3. FAHT S PN Ay SE I ) e 1 6.25 8 21.05
AP I 2 B A 0 0 1 2.63
5.3 79 2 By 3R 0 0 1 2.63
6.3l I 0 0 2 5.26
7GR > 0 0 1 2.63
8. [H i A 447 0 0 1 2.63
A1t 16 100 38 100
3.3 B EFES

331 FEAERA WK XA A [ 52 Mo ST 55t | 46 1F B B 1) W K IRk 1) (¥ 45)  JA

W BTG Bl A5 R BB TSRO, AR 22 i M X, AR S B s TE S RO 28 L S SRR st

DX, AR SR . TR A SRR B (B A 2 2 DU B O DL SR O S5 TR (R 4).
4 ANV R 7% IX T2 2R 26 L A

Tab.4 Main community and their distribution in the WLFZ of Songtao Reservoir

REVE Y F B AR X ]/ m G FE AR
ElbZ i 188~ 190 0.90 EA
I F5 RREVR 188~ 190 0.71 BEA
TR TR 185~ 187 0.65 A
SN TRETE 182~ 187 0.40 ik
R B E 185~187 0.40 HA
LR 182~ 184 0.38 AR
VIR ZR AL 0 2 5 R 182~190 HiHZR (0.43) ESSL %N

332 BEEMA LA TERME KT T DX, S0 A5 B0 b A A O LU 3t 2 D DL S8R O RV , DAL U v
IS HAN R Vi 44 X TR] AR ) 0 o Z2 R, S RE T A S a2 3t DX PR AR D A v IR D ik e (H' D 22 R4 R
i PAMRIER X A AT 8 e B3, HE BN BRI (R S) . 75 Jh 385, g4 X i)
DA, e FVER A DX [ 2 5 A 3, PR A et 1.

4 it

41 HEREYRXRREFR
411 YRR RFE N T IEREEY X R ZL, SR P R an e i & ( Dipterocar-
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Tab.5 Community species diversity at different altitudes in the WLFZ of Songtao Reservoir

2R 1R TR X 6] R X W] ((8Ez7 ¢4
dt 21.0635+1.5539° 13.85+0.73563" 5.4822+0.53976°
i 1.88790.4267" 1.5559+0.4267" 1.1737+0.08027°¢
D 0.8241+0.1104° 0.65890.02006" 0.5283+0.01930°
Jh 0.6909+0.01416° 0.7693+0.03318" 0.6588+0.03211"

# PRI I AR 22, [/ — 47 _EARA /NG PR OR P<0.05 KT REKF,n=1.

paceae) JiFL(Lauraceae) MRFL FEHAEL (Palmae) FEHFL A IR 7 7 BFE (Annonaceae ) 5} ( Morace-
ae) \JCH TR} (Sapindaceae) ¥ JEF} ( Elaeocarpaceae) \ZAEHERL ( Dilleniaceae ) | LLIFEF}( Sapotaceae) | 75 25 B
Bl KBRS 4228 B (Myrsinaceae ) 25 ik R [RIRE Y B4 O T RERD AR35R0 2 AR 98 i 2R K |
FAVRIK BRI V5 XA 18 AN B, o5 2310 8 A SR 50% 5 I8 I 7KF- b, A 84 A #hit Moy i
MR , i 230 IR AR B R AT 86.60% , 1AL T g B AR X AR IR ZU M ARG SR, AT /K PR T 7 DX A A
YR R UARGRIG B X R R A, I R T TR AR BB SRR LR S5 R R AR AR S
T R Ky — 26 K e A A W, 408 4E &5 ( Spatholobus suberectus ) . Jii 0 #E ( Tetrastigma planicaule) | 5 i
(Entada phaseoloides ) SEAEABIESE X IHER A 4345 7T BEA2 B T8 7 DX B B MoK A6 5 17 R B4 7K W 1 52
TG, RIS A4 1 B AR S INEAR AR WA TR R GE T BT LIRS, B ARAE ) 5 62.61%
TeARR & 9.57% , HRZ ¥ K 8 8] 2 v, dEAS A ¥ RAT B 45 18k ( Calamus simplicifolius ) 71 )% Bk R
(Passiflora foetida ) 55 JLFh 5L R RE 7K.
412 SRNEAM NS BRGARAE Gei R WIS R SR A A 153 Bh SR S e A R B
M A SR ARAEY) 160 Fh. TEABEFE  ARYE GRS GE T, MV K A SR AAZAE W) 43 b, o5
HEATHIE SR 37.39% , 15BN B /MR ARAEY L 1/3. Hrp AR Z EXER R G MEH
Y, 10 KHLEL ( Eupatorium odoratum) fkH 3§ ( Mikania micrantha) 357135 58 15834 ( Parthenium hystero-
phorus) AR R B ABGE 3 ( Sorghum halepense) (%5 0> 3% T 55 ( Alternanthera philoxeroides) Y& 75 50 A [# M- 3=
HEHE( Borreria latifolia) %7 | 36 A28 1 BB — O DSV RETS 380 1o A S FH 38 K 1 2 K g 0
o7 SO A A7 25 TR 17 2 i J] FELRE A K b A W A A FEASBIFGE v, A5 X B Bt AR oz 38 3 1) T i
IRAAS Lz e, FEPNIZ LAY AR AT DEIEE A AR & E ISR ENAR, PR R B, £
VISR AR s SRR NI (3R 4) . 1655 oK R4 B a] LU R i B sk e AR A , I % i e il B A5
FREAT A R M A2 , By b PR S S 368 BB RS . E XA sk AR o FA FIE A ) 1 93.02% , &=
Bk B AR RASRIRN S 25 BB, R X SE P A AR RIS PR B 11438 7 M AR B 1 TR R R A
[ Z5k% ( Eucalyptus exserta) Fl 1 i HIE (Acacia mangium) AEAABA RIEE. LA SR AR T A 29
AR ATR T g SE U , BB A AR S i DX TR b, s e A
413 8 A MBS T K ST 5 0 A AR O 2 T 9 X A 25 R G G B A o S K
TR B ) ) ZERAROIR ZE 0 22 4F A AR, B I R DR A 3 1, BETE T K BT 7K, SUAE A 7K 0 T
S AR R 9 DA VR A SR R il R ) M ( Cynodon dactylon) ™ 1 25 ( Phragmites aust-
ralis) '™ ZRCR (Leersia hexandra) ™™ F MR (Vetiveria zizanioides ) ™ =47 (Arundo donax) ™ 2. &
FAVE K PETH AT N, S SEAR AT O3 A , BV SRS AR T RAE 25 S8 AL, I8 A5 V5 5L ( Cyperus sp. ) | ek I B4 2
(Fimbristylis squarrosa) \F& {5 ( Paspalum scrobiculatum) B3 ( Saccharum arundinaceum) KM 75 ( Thysano-
laena latifolia) W ¥k ( Phyllanthus urinaria) |28 ( Syzygium cumini) %5, X SEAE Y ] LIVE N TH 78 X AT B 5
1)1 B Tl
4.2 HEXEYBTED MFE

FAVE K PRI V8 X BB AR S 32, 22 R LUBR 2R S AR B 1) 52 5 B . 61 S0l DX v VA A X [
ARG 5 R A REART,. TARRHE B H B —, EEE N TAE A 685 5 RS A
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I3 b XA s 0 R e e A A AR X TR AR S T AR 9.57% (R 1) HZ M IG YL, A fE
FERAETE S, TR R BAR AL , W LA B . 0L, AR it 0 A /b, 2 E LT 0% & 2401
T p T A I ] AT 3 R - AR 4 X, K I TRV I, PR K =2 T8 A % 00 e, R 5 —
g 1 SRR | LI KOS Y AR A A A s TE TR DX TR), 3 T 3l — SEHER AR A KT S8
FAE S, A A I TR AR (D6 3€5% 25 75) T BEAEIH V& XA A7 O S8 AR 38 3. 3 — 538 5 X 4E
L PR A = R I Y X ST A S A D). FE X e B REYS oh KR AR AR R IR Y, U0 %
B SEN I AY R R A

TEREIE YR ZAEE B b AR D22 5 LB T A, 5K W I T el B2 SR A S i . e i b e BLVL S R T
PIR RS 220, Jh Y5 A8 B — 2 A R S AT v i ol 1 v R R e, 1 50 A I TR AR A A X
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