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Effects of Vegetation Management on Species Richness of Stream and its Riparian Zone
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IRk AR S FIGETRek ek

Yoshiaki MIZUTANI ~ Masumi TANAKA  Shinobu YABU

Abstract: Experimental vegetation management along a stream was done to clarify its effects on species

richness of the stream and its riparian zone in Michinoku Lakewood National Government Park, Miyagi

prefecture, northeast Japan. The research site was established along the stream and was divided into

two sections with the same area size (10m (length) X6m(width)). Experimental mowing was performed in

one section twice a year (experimental section) from 1995 to 1997 while the other (contral section) was

left alone. Data describing the stream ecosystem, such as abiotic conditions, vegetation (horizontal

cover and vertical structure), flora, butterfly, dragonfly and benthos as biotic conditions were gathered

in 1996 and 1997.
Consequently, following results were obtained.

(1) Vertical structure of vegetation between the two section became quite different. Herb layer of the
experimental section became open due to the mowing

(2)Plant species diversity in the experimental section became richer than the control section, especially
in the herb layer. Most species found oniy in the experimental sectionwere annual plants and perennial
plants.

(3)Species diversity of butterfly, dragonfly and benthos were richer in the experimental section.

(4)Shannon-Wiener’s diversity index of piant, butterfly, dragonfly and benthos were compared. Effects
of vegetation management on species richness were remarkable for plant, moderate for flying insects

~and not so remarkable for benthos.

(5)Vegetation management of stream and its riparian zone were effective for enhancement of biodiversity
due to mot only increasing « diversity but also B diversity

Keywords : Vegetation Management, Stream Riparian Zone, Biodiversity, Flora and Fauna

1. [FU®HIC

mﬁ%@‘¢§Emﬁ&%@m#@ﬁi%@ﬁﬁﬂ;of‘ﬁmmﬁ%ﬁ&mgﬁéﬂengtﬁth‘
%, Thbb, KROTIIFKEEIRKESIIEEL, ERNROEERILF &> THBOREEE
IS RS ERBYPNEFTL TS,

INREEDZ 1T, B OB TASRISERX V-8 - kB TH D, h o TIENDRET S0nicks
THRHEN TV, EIA0% KBEOATLCHREFRIOER, 55 WIKEIHEDHEET & 2/KEEEOMEE
3 NFBEONES v R ELTOREE CUF. F3RCTIE INES v MEgE) WD) 2R ETE -

NEZy MESETE R U TNBROEEZEICT> T & EIBHMOES MM 2R 5 5 3E
KD ETEETHHEEZONS, INRBONES v MESEICRREL 720175 U TR, gt - Ph9n .

*EREBE L ARAATRT  Public Works Research Institute  ** (89 HUSBESIATE  Regional Environment Planning Co Ltd.
w7 PRI (KR Asia Air Survey Co. Ltd, ****HBRILKT  Wakayama University

— 435 —



IS 5(1998)2 IR EMALND, LnL., /NREDN\E S v MEEECHET 50 ERENIIRIZ A S s,
FITAPZE TR, DO TITON TW—B/NRROERDS B, BEEBICEEL, TOFENINESY
w MNEEEIZED LS B E 5EX BN DNTERET> THLMIL LD &L,

2. B
— I, NREROBAEEE LT TFOE 2B OB DMTONTE . JOXIREBRINES
v MERRICRD I D I EE B 5THOETEEND,
DEFOEADIZED, ARZONEL<A2D, FEEOE (B AR - #FIh s,
OTFOEMDICED, FUKOREZIZH B ZERIBR I N, REEORRICE > TITEIL DT
WIS TE B,
QFFOENDIZED, HYUE DMK DKRNOKEN LTS, Z0OFdkiEnE<, BR2FOkE
SR E NS,
@+FOEAMDIZED, KRICE T T BEEEENRD U THRIDIAL—XIZRD, HEEEORSDORNE
FEOKESYITEL RV HEF AN D,
FREND NS OEENERIIH N EIMEIBIET R0, BN 2To/zE I A% fThiaho 7
EIALERETT BRI EANES EEZOND, TOTDENFETIL., ERIC/NRRE TEN O 2FBRINCTN,
FEDOADDFENEORENZMIOVWTHIET I AL LT,

3. FHik

ST 4 —)V RIZEES SO HOWRARE (SHIRsemEn T AT/ NEFIN) NOLERPHT & 5 E
1 40ha DIEHRIO/INFEEE LTz (Figure. 1o 207 4 —)0 KT, BHIASOBIER, HIFAGL, T80
EEN, FHEEREDTONTNSEY, IR BN H 2 ERRMOMRRTRRAH 0. EENE
AOKETHERRKE L TEDNZE. BRICRALTVS,

FEHT. MM LI RBHMORETENCH 5. EENEROEBI. 1975 EICEFES LN TEBLHI
KB EAISEE U TEDINTW -, FEHL 1961 EOZEHEEMN S EEFNTH 1 JIRICA DBALES
ThoLEEEng, #HT/K6Z, 1995 F9 AN 5 1997 £ 2 HX TORIC 9 EEIEEINTNDH, o
EHFEM T 1995 D 9 B OETHIFEMN S 40cm THolz, FEHITITORE SREICE HHERF Figure 2.1C
FUm. BRI, 2o PaBis vIEEEE. IR AAF—FAHVEELR EICEDNh T\, &
DHEL LY BETEEORBICERARSE L THEBRESNHEANEEL - O EEbN5, FNLSIOEY
BEEVL. BHEHEES. MEOTREBL > TR LD LHEEE NS,

AR VLTSN 40cm. KT 10cm O/INRRRITERXAE GEEEEAZTORKE) SMBRE e
EATHAVRE) 283, BERKMD. SR 3ImTD. ERII&4 10m& L, EEFEONEINE
AEESDEAMD T, 1995 4, 1996 . 1997 F0 3 # 4R, H4E7 B & 8 A D 2 HEBRKMDEZ BN S A
DE> 7=, MERMEOME% Figure.3 ITFRL 7,

ToA L EAECEBIL. YRS S AYREE S Ui, EEBEIC DL TIIE, e, S
EEICOWTIIEE - ke, FoRNE B, Fa il R, EEEBY (M REOYHESD) &L
7= BHAEBEROMMITHRILTOEBD THS.

3. 1 EERVEREE
(1) K&

BOD. T-N. T-PiZ#H>FIEENTHF L. PH, DO, BRIEEE. BEIKERES GRGERED

BERALTEMTREL .
(2) W

— 436 —



o

Figure 1. Location ma
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Figure 2. Actual vegetation map of the research site
FAERELIOEER
: Typha angustata - Poygonum conspicuum community (EAHT—H4554FHE),
: Carex dispalata community (WY RS 'BEE), 3 : Phrasmites australis community (3 E3%E),
: Salix spp. community (¥JF8ZE), 5 : Rosa multiflora community (/A/N\SEHE),
: Miscanthea sinensis — Imperata cylindrica community (RRF—FHYEE),
: Pleioblastus chino community (7 X RYHEEZE), 8 : Ailanthus altissima community (3 Za2BEE),
: Humulus scandens community (1AL SEE), 10: Solidago gigantea community (FAH7DI¥FYIBE),
tArtemisia princeps community (SEHEEE), 12 : Pranted trees (HERRIHAR)
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Table 1. Water quality of the stream
INREEDIKE

BOD(mg/I) 1.1
DO(mg/I) 7.9
PH 7.6
Total-N 1.5
Total-P <0.01
EC(Ms/cm) 0.15
NTU 8
water temperature(Celsius) 19

measuered on August 27 1996

Table2. Quantity of flow and current velocity

RERUREYFHER

R X
Figure 3. Photo of the research site

Quantity of flow (I/s)

Average of current velocity (cm/s)

Date of measurement |experimental section

contorol section

experimental section

contorol section

June 28 1996 0.095 0.091 6 3
July 31 1996 0.026 0.037 b 2
September 18 1996 0.019 0.027 2 2
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Figure 4. Vertical structure of vegetation
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Figure 5. Vegetation projection diagram

ARREEEER

— 440 —



Table 3. Plant species composition between the experimental
and control section

YO AL B

Date of Surbey B/ER . August 28th 1996 August 28th 1996
Survey area BEmk 5m X 8m 5m X 8m
Experimental section [Control section
FEHRXMHE wH iR B
Vegetation height (m) Tree layer @ik ] 6.0 8.0
o] Shrub layer €K& 25 3.0
Herb layer A 0.5 15
Vegetation cover (%) Tree laver #K[E 70 95
e Shrub layer {EK /& 20 20
Herb layer B AR 80 20
Number of species Tree layer BAKE 1 2
bi 4 Shrub layer {E K& 3 1
Herb layer KRR 56 32
Total number of species BT 58 33
Life form| Cover class SociabilitylCover class Sociability
Scientific name HENE k30 BE B BE BHE
Tree layer EEN ]
Aflanthus altissima uPa MM 4 4 5 5
Pueraria lobata Hx M +
Shrub layer % N
Morus bombycis R triy) M 2 2 2 2
Ailanthus altissima Sa MM 1 1
Salix subfragilis BFXFF M + 2
Harb layer BXE
Vitis flexuosa YA XN M + 2 +
Ampelopsis brevipedunculata JTE M + +
Allanthus altissima ouda MM + +
Rosa muitiflora VETAS N + 3
Paederia scandens APIHXS N + +
Eguisetum arvens AEF G + +
Rubia akane Fhz G + +
Oenathe javanica Y HH + +
Phrasmites australis =P HH + +
Artemisia princeps EEES H 1 1 1
Geronium thunbergii A /aga H + 2 +
Geum japonicum =iy H + +
Kalimeris pseudoyomena HbH3AF H + +
Achyranthes fauriei EF B4 /aXF H + +
Polygonum thunbergrii R Th 1 1 +
Erigeron annuus EADaFY Th + 1
Sedum bulbiferum AEBFIVAVTY Th + +
Robinia pseudoacacia Ny ™ +
Sasaefla ramosa TR R N +
Athyrium niponicum A4XISE G +
Diosarea tokoro Z=ran G +
Matteuccia struthiopteris oHUTY G +
Juncus effusus A HH 1 1
Leersia sayanuka Y XhTH HH + 2
Juncus leschenaultii avHAEFaY HH +
Seripus triqueter HhoA HH +
Alisma canaliculatum ASHESH HH +
Scirpus hotarui REILA HH +
Festuca parvigluma rRUHS H 1 1
Duchesnea chrysantha ~AEALSFT H 1 1
Boehmeria tricuspis 7hy H + 2
Glechoma hederacea AEFEIS H + 2
Selaginella remotifolia 95%d4 H + 2
Viola hondoensis TAAREL H +
Polygonum cuspidatum 43K H +
Rumex japonicus FIXY H +
Clinopodium chinensis SILINF H +
Trifolium repens S BYATY H +
Miscanthus sinensis ARF H +
Viola grypoceras AFURRAEL H +
Thelypteris palustris =523 H +
Galium trifidum RYN/AYNLT S H +
Oplismenus undulatifolius FFOZHY Th 2 2
FEchinochloa crus—-galli IRET Th + 2
Microstegium vimineum 7IRY Th +




Lindernia procumbens TFEF Th +
Bidens frondosa FAIDEETY  Th #
Cyperus orthostachyus L9y Th i
Cerastium glomeratum ASUEEZHT Y Th +
Stellaria media a/nan Th +
Cardamine flexuosa BRI INF Th +
Commelina communis Y9 Th 4 2
Molsa dianthera EADY Th +
Pilea hamaoi =X Th +
Siegesbeckia pubescens AFES Th +
Amphicarpaea trisperma YITTA Th +
Celastrus orbiculatus VIV AERFE M +
Morus bombycis R M +
Rubus parvifolius FoSpLES N +
Carex disalata HYRT HH *
Iris pseudoacorus Foa97 HH +
Miscanthus sacchariflorus *¥ G 2 2
Petasites japonicus 7% G +
Trisetum bifidum h=uy s+ H 1 1
Agrimonia japonica FUIXEF H *
Phalaris arundinacea 7593 H +
Potentilla centigrana EXANESAFT H +
Potentilla freyniana IYNYFH) H +
Carex sp. R4 sp. H +
Vicia spepium HSARI/TURY Th +
Impatiens textori YYITRYD Th +
':
—
Control section ‘ ETh
aoH
i WHH
oG
Experimental section QN
aM
;oMM
0 5 10 - 15 20
Figure 6. number of species
Comparison of plant species life form
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Table 4. Species and individuals number of butterflies between the experimental and contorol section

FIVROHBELBEROLE

Experimental section
7

Control section

Famil; Scientific name 1996 1199 Total 11996 | Habitat
Papilionidae Papilio bianor 1]|Shade forest margin
Tk Papilio machaon 1 1 Sunny grassland
Papilie protenor 3 1 4 Shade forest margin ]
[Pieridae Lurema hecabe 8 5 13 1]|Sunny grassland
e Pisris molsto 1 I 7|Shade forest margin
Pieris rapae 4 L] 10 3|Sunny grassland
Lycaenidae Lycaena phlasas 1 1 Sunny grassland
ek Takara hamada 1)Shade forest floor ]
Pseudozizeeria maha 7 2 1]|Sunny grassland
Celastring argiolus 2|Sunny forest margin
Evares argiades 1 1 2 Sunny grassland
Shirozua jonasi 1 1 Sunay canopy
Nymphali Argynninae sp. 2 1 3 2|Sunny forest margin
5TnFIvH Limenitis camilla 1|Sunny forest margin
Limenitis glorifica 1 1 Sunny forest margin
Neptis sappho 3 2 S 2|Sunny forest margin
Polygonia c-album, 2 2 Sunni forest margin_
Hestina japonica 1 1 Sunny canopy
Apgtura metis ] 10, 16 1|Sunny canopy
Satyridae Yothima srgus 20 21 50 43{Sunny grassland
/0% Minois dryas 186 13 29 13]Sunny grassland
Lathe sicelis 1 1 Shade forest floor
Neope goschkevitschii 9 9 3[Shade forest floor
Ninguta schrenckil 1|Shade grassland
Mycalesis gotama 3 2 5 §]Shade forest margin
Hesperidae Parnara guttata 1 4 5] 1}Sunny grasstand
adTEtis Polytremis pellucida 1]Sunny grassland
Thymelicus sylvaticus 1 1 gra

Thymelicus leoninus

[Total numbar of

[Total number pecies

iduals

Research month : August, Sept::nber 1996

June, July, August 1997

Table 5. Species and individuals number of dragonflies between the experimental and contorol section

FOREOEREBHERO L

Family lScientiﬁc hame
e

Experimental section

1996 [1997 |Total [1996

|Control section

Habitat

iCoenagrionidae Ischnura asiatica 1 1 Sunny stagnant water

Rk Sympsacma pasdisca 2 2 2|Sunny stagnant water

Caloptervgidae | caoptaryx atrata 1 1 3|Sunny ranning water

[hoboEH

Cordulegastridae | 4,,vopaster sisboldii 15 10 25 15[Sunny or shade ranning water

L L

/Aeshnidae Aeshna_nigroflava 1 1 Sunny stagnant water

YovE Boyeria maclachlan o 1]Shade ranning water

Corduliidas Epophthaimia slegans 1 1 Sunny stagnant water

T/ R

Libe‘llulidae Orthetrum japonicum 4 4 Sunny_stagnant water

boA R Sympetrum freqens 4 3 7 3]Sunny stagnant water
Sympstrum darwinianum 5 5 Sunny stagnant water
Sympetrum eroticum 13 9 22 7|Sunny stagnant water
| Sympetrum kunckeli § 8| Sunny stagnant water |
Sympetrum infuscatum 138] 24

Total numbar of individuals
Total number of species

Sunny staghant water

Research month :  August, September 1996

June, July, August 1997
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Table.6 Species and individuals number of benthos between the experimental and contorol section

ELHPOBEHRLBAEKHOLE

1986 }_‘ 1997
{Experimental section Cantrol secticn  |Experimental section Contral section
Family Scientific name Japanese rame Lite form li.‘.‘"' Aug. [Nov. [ Jun | Aug.[Nov, |Nov. Nav.
Siphlonuridae Siphlonurus binotatus 1375337 09 Swirning 2 1
7 "0
Baetidae Baelis totsukawensis ATy 0y Swiming 8
44" 09 '
SUN 3 3 00 4
24 335" B9 imanishii 432539 5307 09 4 1 1
{Ephemera Ehemera strigata t7 Tahb] Burrowers 3 1
A% B
Calopterygidae Mnais pruinesa S92 57 Swiming 3
ok
[Cordulegastndae Anctegaster sisboldi b= Burrowers 30+ 8 2 3 1 8 10
b= 2
K et Burrowers 1 4 1
Vit 8
Nemouridae | Nemoura sp. 1475 s 1 27 1 is0+) 27 1
495" 3 Amphinemoura sp. T8 SMsn rawlers [ b
is histrio Eaferz WIring 2 1
77K Gerrls LATAE Swiming 2 1
Netonectidae Notenscta triguttata TRE Swirning 1 21
k3%
Dj b 1 swiming 1 1 3
24447
Sialidae Sialis sp. 7 Yisp. Burrowers 1 1 5
b7 Y
F (e I A YT Net spinning 50+ 19 3 2 3 3
exi ]
Phryganeidae Eubasilissa regina ATHE 13 Nest camrying 1 2
I3k 5]
Lepk YN 45 Nest camying 2 6 3
AITIRE 47
psy sp.NA 127 UbE" ¥5 %8s, Nest carrying 1
12" YpL' 45
Hydrophilidae Hydoroptita sp. EAbE 3R sp. Nest camying 1
LARE 55
Rhantus puiverosus ey y7 a9 Swiming 1 7
Hy / lacustris WY By 1
8L Laccobigs bedsli ’ 5 2
L Lugiola ruciata d |Burrowers 1 1
{598 Luciofa fateralis LYy IIOWErS 1
Helodidae Helodidae sp. Wht)iMsp. Burrowers 1
340t )3
Elmidae Pseucamophius japonicus 437V BAY |Burrowers 1
EAY B4
Tipulidae Tioula sp.t TipulaMsp (D1} urtowers 2 1
478 A Tipula sp.2 M’lsn({‘Ozz Eurmwers 1
Antocha sp. RN EAN A UK urrowers 3 ra 1
Pty inae sp. 2K Y ¥ ®sp. |Burrowers 1
AN N A
Dixitae Dixa nipponica 9K VA Swiming 2 1 1 3
£33
Chironomidae Pentaneura sp. b2z sp. uITowers 1 2
XH Macre ia_sp.MA Macr: iz B sp.MA urrowers 3 2 1
Prociadius sp. 11 UITOWETS 1
FPolypeditum sp. PolypediumMsp. urrowers 1
Calopsectra sp. Calopsactrasp. LITQWESS 1
Cryptochironomus sp. tochironomusRsp. UITOWErS 1 1
ot inag sp. 1Yz E D, ITOWErs 1 4 1 3 1
ick Atichops ibis IRY I VIT rrowers 1 2
reeed Suragina $REVH VIS urrowers 1
F i libertina 492} 1 1
47=1
|Asellidae Asellus higendort 2 Sprawiers 5 3 3 1 1 [
XY
JAtyidae Paratya compressa prada Sprawlers 3 26
| E2314
Cambariae Procambarus charkii bel L) Sprawlers 1 2 3 5 1
ZAURY UN =
Tubificidae Tubifex sp. 1h237 Rsp. Burrowers 9 1
[Total number of species 14 18 13 181 108 23 18]




(2) FauHE
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Table 7. Comparison of diversity index*
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Experimental sectionfControl Section
Plant 5.12 3.47
Butterfly 3.55 2.89
Dragonfly 1.82 1.30
Benthos 3.93 3.33

*Shannon—Wiener's diversity index
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