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Appropriate flood intensity to the wetland in old meandering river trace
considering the regrowth process of emergent macrophytes

HI R, Das, S.C. ™, B, JUKERIRIG™

Norio TANAKA, Das, Shamal Chandra, Takeshi TAKEMURA, Junji YAGISAWA

Field experiment was conducted for elucidating the damage effect on the productivity of wetland species,

Phragmites australis, and upland species, Miscanthus sacchariflorus, in a river-floodplain. River flow was

analyzed by two-dimensional depth-averaged Reynolds equation to solve the moment acting on the stems.

Regrowth dynamic model considering their stem-breaking was formulated and their growth was analyzed in

relation to flood discharge, flood interval and their stem-breaking moment. If their stem breaking is occurred

every year, survival of the two species is difficult. However, they can survive with 2-5 years’ interval and the

superiority of M. sacchariflorus is decreased with stem-breaking condition. However, the breaking moment of

M. sacchariflorus was larger than that of P. australis and the decrement in belowground biomass was smaller

under bending damage. This indicates that the weak flood does not change their competitive superiority.

Keywords: Phragmites australis, Miscanthus sacchariflorus, Competition, Bending damage, Regrowth
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Parameter M. sacchariflorus P.australis

start of growth (idayb ) 105 day (idayb I} 91 day (idayh IT)

appearance of panicles (fdayf) idayb 1+135 day idayb [I+105 day

start of translocation of current

. N N . photosynthate to belowground idayb I+65 day 0.14(id 'dﬂ;b _j+ ey
5km, JIIE30~100m) TH 5. WHRET—FFEFL ol omane idore) Rl Al
idayh 1T+

W) BRI IFEZ T L 5| ET —% (20~50 m
By FCORBNIE) 2R Lz, BT — 2 13—
JEFEZD 7Y » RF—42 L LT 100 m & FI4EH L
TR U7z, IR OO R - B30 T 5 18] SOxAE T 7

start of shoot senescene (idays ) idayb I+160 day

0.22(idayf H -idayb 11y

formation of new roots (idayr } iddayh 1+35 day idayb I1+21 day

commencement of translocation
of current photosynthate to
belowground plant organs {idayp)

dayh I+75 day idayh IT+75 day

Table2 Parameter list
(For other parameters, see Asaeda & Karunaratne™)

Notati Parameter M. sacchariflorus |P. australis
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@rq  |Fraction of biomass-leaf area relation 0.0069" 0.01352°
RESERZ 28, 77005, EFitH 5 400 m #14 (Point bra_ [Fraction of biomass-leaf area relation 008" | 1.0179"
P, Maximum specific net daily photesynthesis rate at 20°C(gCOy/g/day) 38° 30°
. - . K Halfsaturation constant of age for shoot photosynthesis (day) 200° 125°
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Fig. 2 Relationship between force (yield force and
breaking force) and average diameter of (a) Phragmites

australis and (b) Miscanthus sacchariflorus
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Fig. 3 Seasonal change of belowground(BG) biomass in

P. australis and M. sacchariflorus
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Fig.6 Growth dynamic analyses with different flood interval for

monospecific stands (a)1 year, (b)2 years, (c)5 years

2

Aboveground biomass (g/m”)

2000 -
——M. sacchariflorus
1500 L, 7 P.australis
1000 7::2 a" (a)
00 Lij i
0 L i

A A A A A A A
2000 flood
1500
1000
500
0
2000 - flood
1500 7, flood v (©
1000 |-

500

AWV
2000
Jql ian day ‘

0 5 year 10

3000

4000

Fig.7 Growth dynamic analyses with different flood interval

for competitive stands (a)l year, (b)2 years, (c)5 years



RN HIHEAE DB LD H A— T LRI TR 2 8 L 7@ ER S A BRI B T DRSS

L7223 o THOKRERG 5 £ 056, 10 (EOMTHIFIC S
W CITRRBEE SR D SE o T D H 00, EHIMICIE
FHXDEF L TOL ATREER R E V.

Fig2 lZ/R L2 X 5 ICA X OmEWrRE X, 3> L0 b
W28, POKFRZBWTIEI XD b AFDIF o> N
REELUREBICARIBESIEVWEBEZONRD. L
Fig3 OfEREHEDETEZD L, 100%MEH O L 9 7
KUK ZBRNT, AFXDF A=, 3L
INE L T B ATREVEAN E N Fig.6-7 (2R LT A R
1L, 100%HEH 528V C 2—5 ERIROBkixa
COBMEEETHARSEDLZ LEERLTWD. LY
L, 2 LERGERITL, DMK OGEIZITZENR
NHTIEHESRNWI EERL TS,

F - MFEYTI D &I (Case3), I T DA
% i AR (Case2) 128\ THARMHT 24T - 75830
% DEIFN/ S A A~ A % Fig.8 IZ” 7. Case2 T, #
KEREIZE ST I NIAF IR I N DR R E 2 D,
BARBAELZKD ETUWAKEAZRET 2D Thiud,
3T DOHBTH DB OUAKITEET 5 Z W R, it
BRI XA —VORRE LHEEL T ZENE
EThdHEEZOLND.

4. ¥R

AIRHTFAEIZ L0 X OMMWT oA EE, RO IZ K
DY EAXOBMENENT DI L A2 ERMICED
AREL 7o 7=, A X - I L BTN D HEEOUK %
BALSGS, WACEARN 1 FEThIVUImEs i
WEOMEFFME S <72 5. WACE AL 2~5 FRRE
(RN ORI 1/2~1/5 L1382 D) THIUL, R
FEEVE DM FTREMED N D 0, BoKBIEA K& <7D &,
FXOBAIEREIE L, I 34 FITAE S5 ilHE
WRdH 5. £ L THARBAELNS ETHAGE A Z KRG
THOTHIUE, POKMIE 2~5ENEY THY, T
DB D BUEOPACE AN ITHET 5 X&ETHD LW
5.

Ao kv, KEET IV, HEYRE, EEFHTO
HENE, ¥ A — T % T OB R O T 2k
LA FIEL 720 9 DRSNS N, LaL,

2000 -
- ®-M. sacchariflorus
-O--P. australis
1500 — s
1000 [~====="" ,7‘"'"jjff'(?jff"@"""”””” """" ©
o
<
500 /.
e (a)
< of
E 2000 -
»o
w
w
£ 1500 -
2
= R e
2 o"'.
3 1000 | -
¢ ° (b)
1<)
8 500F o-©
- “@"\@;,
= O
R St R L L L L
z o2
3
2000
15009---®---@ --—----® . )
1000
(c)
500 -

0% 5 b 8 i
Interval of stem breaking (year)
Fig. 8 Effect of stem-breaking interval on the two species’

competition; (a) No competition, (b) Competition
(Case3), (c¢) Competition (Case?2)
72 ) LARRRIS 69~ 2 Wk O [RITE BRI A o)k S,
T DORMFIIE CToBB DG MM T2 Z L 12>
TIFABROMETH 5.

B . AT O ICH o TiE, (M) B ERAR
ok M B 2 7 HE A R S I, 7)1 il s e s & 2
R, BUNFFAT & BB O A PREE LT 72T,
7o, ARPIIRBEB AR R A & B 7E (C)
(R 15560440, WFEREHE - PR, HE
K2 1A T Y = 7 NRE OB & 3% 1)
7. &I, BERFRTPT - hEd=) O g7 )
Sk, WEKRY - GAEKIEIT, 2004 FERFO K
FeAz, Thidar Aye X, /NIAIER, SREHITKIZELH
B ZFmo TRz, WL THEERLET.



BERFME T 553875 2005

1))

2)

3)

4)

5)

6)

7)

8)

9)

BE R

WHZ =, HIRFAR, s, e
Phragmites & 712 3 2 (Phragmites australis (Cav.)
Trin.)¥3 LUV /v T (P, japonica Steud )EEHK O+

IR 5 K5, B AR L T2, Vol. 29, No.

1, pp.74-79, 2003.

HABRES, B, BAER, HbdE N
DRI OE NS & X AT~ (Typha angustifolia) D FFEL
RICKITTRE, BRI TFREE, Vol.29, No. 1,
pp-21-26, 2003.

Asaeda, T. and Karunaratne, S. : Dynamic modeling of
the growth of Phragmites australis, Model description,
Aquat. Bot., Vol. 67, pp.301-318, 2000.

Tanaka, N., Asaeda, T., Tanimoto, K. and Hasegawa,
A.: An analysis of the growth of Typha angustifolia and
Typha latifolia, J. of Hydroscience and Hydraulic Eng.,
Vol. 20, pp.197-206, 2002.

HHHLR, Hf%E, Shiromi Karunaratne : H 5 & -
KIRZEACIZ K D7 > Phragmites australis D4R T
RN, T ARFEEFR S, No.663/11-53, pp.119-129,
2000.

Coops, H. and van der Velde, G.: Effects of waves on
helophyte stands: mechanical characteristics of stems
of Phragmites australis and Scirpus lacustris, Aquat.
Bot., Vol. 53, pp.175-185, 1996.
HAEOKES, WA, BTk,
Karunaratne : Bl & FFAEET VAT L D00 B s
7= 9 > Phragmites australis O [BI{EIEFE DA,
IGHAERE TS, Vol., pp.177-190, 2004.

H PO, SRBEORES, db bas, WeE AR
HNZEB T 200 B A X OEFEDER BN
VA LXATOEF YU L OFABRICE 2 58
IZoWT, EARPEwTE, No761/11-67, pp.
95-100, 2004.

HRRLR, BRI, &EGE, MOEE, 7 HT
# . HEOXRBRENT v L AT OBEOE
PPEIC B 2 DI HOWT, AR IE,
No.719/11-61, pp.93-103, 2002.

Shiromi

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

65

ME i, REEH, ARG B — Rk
(2 & D BHAK IS HEE Wi O BAEARNT, AR5
£, No.533/11-34, pp.267-272, 1996

Struve, J., Falconer, R.A. and Wu, Y. : Influence of
model mangrove tree on the hydrodynamics in a flume,
Estuarine, Coastal and Shelf Science, Vol. 58, pp.1-9,
2003

Nezu, I. and Nakagawa, H. : Turbulence in open
channel flows, IAHR Monograph Balkema, Rotterdam,
pp. 53-56, 1993

Mutoh, N., Yoshida, K. Yokoi, Y., Kumura, M., and
Hogetsu, K. : Studies on the production processes and
net production of Miscanthus  Sacchariflorus
community, Jap. J. Bot., Vol. 20, pp.67-92, 1968.

Kvét, J., Svoboca, J. and Fiala, K.: Canopy
development in stands of Typha latifolia L. and
Phragmites communis Trin. in South Moravia,
Hydrobiologia, Vol. 10, pp.63-75, 1969.

Yamasaki, S. and Tange, I.: Growth responses of
Zizania latifolia, Phragmites australis, Miscanthus
sacchariflorus to varying inundation, Aquat. Bot., Vol.
10, pp.229-239, 1981.

Kvét, J. : Growth analysis approach to the production
ecology of reedswamp plant communities,
Hydrobiologia, Vol. 12, pp.15-40, 1971.

Dykyjova, D.: Production, vertical structure and light
profiles in littoal stands of reed-bed species,
Hydrobiologia, Vol. 12, pp.361-376, 1971.

Tanaka, N., Asaeda, T., Hasegawa, A. and Tanimoto, K.,
Modelling of the long-term competition between Typha
angustifolia and Typha latifolia in shallow water -
Effects of eutrophication, latitude and initial advantage
of belowground organs, Aquatic Botany, Vol.79,
pp-295-310, 2004.

Tanaka, N., Watanabe, T., Asaeda, T. and Takemura, T.,
Management of below-ground biomass of Typha
angustifolia by harvesting shoots above the water
surface on different summer days, Landscape and

Ecological Engineering, 2005 (in press).





