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INTRODUCTION

The terrain of KOREA is very steep, and thers are 2 different climate seasons, one is
the dry season ani anathar is ﬁc 1’_ain“£a11 SeUsGN.

The rainy cotson of ROKEA consists of June, July, and August and over the half
of the rainfall in the year fallz in this 3 mmonthes.

According to amount of rain _in_a yaar of the past eleven yec{i‘s (siﬁce 1925 to 1934),
the average ratio of the rainfall'in the June, July, August is about 5425 of it in the
whole yaar. o ’ -
So there is a beavy rain in the summer Season, espacially we had 487Tmm. u@ee'p of
rain in the 5 days in 1934, and this rain was over of the whole years’ rain. If rain
continue several days, it is obvious that the rivars are 0\}61‘ flyod.

Not only swoll:n waters destroyes the moun-ains, and plains: but also transports he
sands, gravels. These sands and gravels are finally sunk in the downstream. Every year
Le rivers overflood thre bank by a teavy rain, and over the flE]Jas towns, and villages. Sa
we were suffered from great damage by tte heavy rain.

The traes in the forast near the rivers ware cut by men who lives in the town near
tthe forest. B> the damags of the flood ara great than any other ¢ untries.

The original stape of the river are formed by the shaps of the land, the nature of the
soil, or by the stream powre. '

Various species of plants grow in the large area where the water of river does not
flow. This area arz overflood only in the rainy season and the straamaid area are only
1/5 width of rivre.

Thke growing plants of this region constiute a special plants” association.

Generally this special plants® association not only protect the river hed but also
stabled the bank. So it is passible to reluce the danage of flaod. i

The research of the growth and the change of the riversides’ plant association are not
only ecobgically interasting but also very imp riant master from the pravaation of the
flood or sanl guards.

This work was done in the area of YANGSURI an: initiatel in August 1954 and was
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gontinuel for aporoxivately orc year.

River NORTH HAN and River SOUTH HAW me! n the aroa of TANGSURL

The author survayval he rivarcides’ plant which wora growiug in the arex of 8 km
lengih at YANGSURI. Wien the flood overflrod in the ra'ny scasson, the riverisde is
complately disturb.

The bed of tte riverside are consisteld of gravels, but some place: are generally ¢ove
red with much sand soil and little mud.

Sinc: 24 Juna to 23 June, in 1935 the beavy rain ¢ianged the river road and the plant
association fhat in the nor.h part of the River SOUTH HAX riverside are completly
immersed.

The width of the River SOUTH HAN is ahout 600m and the width of River NORTH
HAN iz apout 40m in my surveyzi area.

Tre width of the River HAN whera met the River SOUTH HAN and the River NORTH
HAN is about 800m.

In this River HAN, th: constantly sireaming part are des‘rictel only about 200m.
When the flood overflows, this broad area fill of muddy water. -

Tre growing condition of the riversides’ plant community that grow in the sﬂﬁcly
gravel area are resenble with the plant community of the seasides’ sandy soil area,

“The plant community of the riverside are always influenced with the streim. The
stream of fhe river not only transport the mud and the sanly soil, bﬁt alzo daposit
them. So the plant community of the the riverside are extinguish, and sometimes we
can found roaming of the seeds.

We can say that the plant community of the riverside lies under the special environ-
ments. _ ' )

It is my great pleasure to record here a debt of gratitude to Dean KI WON CHANG
for his very valwable advice during the work and the author also wish o express
thanles to Chief Professor TOK SUEN YUN, Holy Ghest Medical College for his Ve.'l_'-y
helptul advice.

METHOD AND RESULTS

The author want to survey the relationship of the plant community in the uncomfortable
zome which is influencel by flrod and the soil of the riverside. Genrally the upper part
of he river constitues the valley, so at therz unform a broadly developed riverside, and
also it iz the same result in the lower part of ihe river.

It is due to that the stream deposits sand ani mul, so in the lower part of the river
forms plain.

The tuncomfortable zone are developed in the middle part of the river. Especially the
area where mets branch rivers and the main river are good place for study of t'e
riversideas’ plant ¢ mmunity, Hecause the area of Such a Y shape or T shapz are distinctly
sufferal from the damaga of the flood.

The author used the quadrat method along the riverside and repeat the 20 times in
every community.
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By the result of the survey. I distinguisted 5 different comumuities in this ares. Th-
e3¢ 5 gumumonities are; ‘

(1) Seadling community (2) Reed community (3) River willow community -(4) Herb
community (5) Pire community.

1. Seedling Commuity

Tre parc wiera nere the stream is always wet and the soil i3 constituted with the
finz =and. In suct place, the stream transporis the annual berbs” sead and someatimes
transports the varicu: kinds of willrw seeds. Such seeds germina’ed and then cleVeioped
7y. The seeilng community 33 loat or coverad with the sand by the

fo the comruns

floods =0 the grywirg semson of the communiiy are very short. The growing season i3
cenerally from npril to Juse. In this communily, tre rale of growth, the ability of

rasintance to flhod, and the length of root system are different. In the growing area

of zeedling commu-

7
/ _The Vanasuri Area__
_The Mangsuri Area
i -

nity, we found the
many Cyperacens

" (which contains Cy-
perus; Bulboatylis,
Carexs Fimbristy-
Iis) and also the
sesdling of Persic-
aria, Eleusine, Ca-
peella, Artemisia,
sedom, Eguisetums
Stellaria. “

Table 1.

Name of plants o Cover degree Frequency (%)

Percicarie Hydropiper Spach var. Nama: 2.1 1eo

Cyperus amuricus Maximowicz var. Laxt Nagaz + a0
Capselln Brusa-Pastoris Medicas var. friangularis G Ungn + 5

Equisetum arvense Linng vat. boegle RUPRECRT NS 40
Butbostylis tenuissimma Nagar + 35
Carex mollicula BoorT + 30
Salix gracilistyla NMiqugr + 30
Fimbristylis annua Roemer and Schultes var. fomentosa NAKAI + 29
Stellaria aquatica ScqpaLy + 10
Artemisia asiatica Nagar + 20
Sedum aijon LiNNg + 10
Chy ysant hesmun sibiyicion Fi:RER RS 10
Alopeculus amurensis Komanov - 10
Chenopedium albym Linng Var. centrorubrum Mawrina + 10
Plantage asiatica DECATsNE -+ 10
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Table I indicates the result of the survey. Whaen we use the Im? quarlrat method,
we can find that the species of Persicariz, Hydropiper, and Cyperus aimuricus are
dominant. ' ‘

In the nearest part of the siream, we also found the young seedling of Polygonum
aviculare Linne var. buxifrlium Lelebours Poa strictula Steu’el, Mukdenia rossi
Koidzumi var.typica Nakai, Artemisia selengensis Turczaninow ex Besser var. seratifolio
Nakai and Draba nemorosa Linne var. rebecarpa Leiebour, Stellarit wedia cyrillys, and
Portulaca oleracea Linne. T

Sooner or later such seedling community carried away or coversd with sand by the
flood, bu: when there iz no flrod in a long time, the sandy soil plints, such as
Persicaria Hydropiper, Fquisetum arvense, Chenopodium album looks like invade the
behinds® dry sand soil region. -

The seadling community which i3 growing in the nearest part of the straam are well
developed. It is due to the various kinds of seeds which are wandering from the upper
part of the valley.

2. Reed Community

Rhizome of the reeds dveloped in the sand soil, and occcasionally the length of the
rhizome is about 10m. Rhizome of tle reed have the branch stem or hair root at the
every node and this branch stem or Hair root intimately contact with the ground. Reeds
are the pioneer of riverside plant =z wall as the willow.

Reeds are not only growing in the dry sand or gravel soil but also resistant for the
flood. So when the flood flows, the reeds are never die. Occasionally this plants die
but the body of the dead plant gattered sands muddy soily, the leaves and the other
organic substances and they provide a invading point for the other plants in the next
year.

Tahle 2/

Name of plants Cover degree TFrequency degree(%)

Phragmites prosturatus Magino 0.8 80

Persicaria Hydropiper Seaca var. vulgaris Nagar 0.3 60
Artemisia selengensis TunczaNINOW ex Brssen var.

serratifolic Nagai 0.4 40
Artemisia capillaris TRUNBERG + 40
A.rtemisic feddei Luvenie ef VANIOT + 40
A. rtemusia asiatica Nagat + 20
Viola madskurica Broxer var. ciliatata Naxai + 20
Thlaspi arvernse Linnapyq + 20
Stellaria uliginosa Mosnay + 20
Agropyron semicostatum Neg: 0.2 20
Salix gracilistyle Miourys 0-4 20
Ranunclus acris Linnarg: form. vulgaris Magino + 10
Cyperus amuricus Maximowicz var. laxus Nagar + 10
Zoysia japonica STEUDEL + 10
Vicia amoenea F1-crer var. sackaliensis Frn. Scamios -+ 10
Dianthus chinensis LINNARUS + 10
Srellaria aguatica Scopant + 10
Alopecurus-amurensis Komanoy + 10
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Reeds’ frequency is not 10025, It is due to the curved cre;ﬁping rhizome. The cemparative
small average ¢ ver degree of the read is also due to tle scuitering of growth. Will»ws
grow in the piaces wlere 'ave some moisture and the places of some upheavaled sand
soils, The upheavaled soil is du: to tle stopping of the transport seil from t"e uppar
part. Reads developed well in the dry sanCy barren area,

3. RIVER WILLOW COMMUNITY

There are 3 kinds of spacies in the river willow ; (1), Salix gracilistyla Miguel (2), Salix
koreensis Anderson (3),Sulix integra Thunb. Especially Salix gracilistyla Miquel grow in
the nearest part of the stream and act a great role upon the development of the
riversides® plint community. Generally the species of the i1iver willows grow in the
curve place of S shape. In thiz area.the swrface layer of soil is mostly constituted gravel
but lowar layer is constivuted with sandy soil which contains much water. This sandy
soil form the aggregation of tte block, =nd covered completiy the wiole ground area.
Sometimes the root system of the willow expose and many amount -of the soil are
carriel away at there.

Water level in the unlerground which the willows grow in the much sand deposmej
up “eaval places is generally Lw and also ¢ ntains tte small amount of water. It is a pec-
uhanty that the soil in such a area is muddy and contains some organic substances. The
herbs also grow in thia area of willow community. Tle name of the herbs are (1)s Arua
dinella hirta Tanaka var.ciliata Koidumi (2), Lespedeza cunenta G. Don (3), Artemisia
capillaris Thunberg (4), Vicia amoenn Fiscler var, s: ckzlinensis Fr. Scbmidt.

Some pluces of the north bank of River HAN where mets River SOUTH HAN and
River NORTH HAN, We found tte 3 kinds of tle largest bl ck asscciation. (1), Salix
gracilistyla Miquel-Arundinella hirta Tanaka var. ciliata Koidzumi association (2},
Salix graGlnbty]ﬂ Mlqllbl Artemisia Feddei Leveil’ et Vamot associaton (3), Salix gra-
cilistyla Migel-Miscanthus sinenis Anderson.

Willows bad bloomel in the spring, and then scattered the seed before the flood of
July and August. The seed of the willow carried away by the flood to every where and
can sprout at there, - ‘

If we sow the vari>us kinds of willow on t e bank w ic1 is Suffere::l greatly from
the flood damage, we can reduce tte damage of ‘the flod to banks and keep the
stability of bank directly.

We can appreciated the scene of the wiollow community which is growing oh the
nort bank of area PALDANGRI. Tte flood tukes place in eve'y year, at tlat fime
the willow community cumplatly soaked in the wuter. But.the willow still continued to
grow and also the arosion of this area is scarcely compared with anoter place,

Table 3
Nane of plants - Gover Frequency
P degree degree(% )
Salix gracilistyla MiQUEL 42 100
Armdinella hirta TaNaxa var. eiligte KorpeOm: 0.5 60
Artemisa capillaris TANAEA + a0
Lespedeza cuneata G. Don : ' + 40
Phragmites prosturatus Maxino + 20
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Chrysanthemimn indicum Linsasds - : C 70-
Vicia amseng Ft-oum: var. sackaliensis Fe. Scmmrnt + 20

4: HERB COMMUNITY

Many Perb plints grow On the comfortable zona of ¢he bank and the -upheavaled ploces. -
which is deposited muldy soil, Wa czn also tinl that Harb crmmunity d"VelOp“ on tha-
area of the miidle zona. -

The kinds of Herb cymmunity are differentel by the geograpic shapay soil matters
or the neig-bour plant .’ community.

- The bed of river wers met Rive NORTH HAN and River HAN are constituted.with
the gravel, but the mid.le z ne of River SOUTH HAN appaars gravels but remoting
from the stream it appaures only sandy soil. ’ g

It seems that the sizz of the gravel  or sanl is decided by the power of stream.
Large gravel zone in the river bod s generally formed in rapi’ly gvowng part-and
oppositely the large aren of sand zona- deposit the sand soil from the uppar part by
the flrod. . N

“Ihe plants of the Herb commun ty except a few rhizome1 planis are generally annuals,
T is annual_pklnts are germinmate from the seelwhich is transported by the stream in
eVery year. When the flood overfl wus suc plunts are carried away or deposit by the
flood, It is a interesting fact that some spacies of Fabaceae; (1), Le-‘.pe:leze-:_i_curieata G, .
Dop (2)s Kymmerowia striata Sc iniler (3), Vicia amoena Fischer var, saqkrzlinéns_is ‘
Fr. Schmidt grows well in the middle zone. - -

Tte reots -of the Fabacese plants which lave a root tuber is genrally sh()rt. 30 th,.
growth of the roots of them are greatly influenced by tle size of t_e glowing soil
(consist .of the surfacs layer of riverside). ' -

These 5 groups (below inlicate) are divided by the dommant plant. and the a0i]
character of the growing area. We can cla.ss1fy ths Herb commumty 5 group-:. (12,
Artemisia selengensis Turczininow ex Besser var. seiraufoha Nakai—Persicaria Hy_lro-
p.per Spach var. vulgaris Nakai community (2)» Arundmel_la tirta Tanaka var, ciliata
Koidzumi—Lespedeza cuneita G. Don commuaity (3)» Osnothera biensis Sériﬂge'Caasia ‘
nomame Honda (4), Artemma asiatica Na.km—ZJygm japonica Steudel (5); Care.x pumlla
Thunberg Equisetum arvense Linne var. boruale Ruprecht.

Table 4.

. Cover  Frequency
Name of plants degree  degrec(%) .

Artemisio selegeneis TURCEANINOW ex Busse= Var, .
100

serraiifolia Nawar 2.8

Persicaria Hydrotiper Srach var. ! rgaris Nagar 1.2, 100
Aremi_ia capillaris THUNBERG 0.2 40
Agropyron semicostaltin Nig: 0.2 20
Reanncuins coris Livmacus form. vilgaris Maxino + 20
Phragmites prosturatius MAKINO + .20,
Stellaria eguatica ScopLI + 20
5. wliginosa MURREY + - 20
Themeda jepomice Tanaxa + 0
Capsella Brusa-pastoris Meprcu  var. trianguleits G UNER + i0
Alopecuius amurensis Konaxov + 10
Dwaha memorose LINNE + 10
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Potentilla chinensis SERINGE + 10
Aster ageratoides TU craninow subsp. vafus Krramora + 10
Humplus japonicus Siesonn ef ZUCCARINT -+ 10

Table 4 indicates the frequency degres and cover degrez of plant community. Tha
pant community was the group of Artemisia selengensis Turczaninow ex Basser -var.
serratifolia Nakai and the plant were dominant. Tt is clear that the growth form of
Artemisia were very strong and resemble the pure crmmunity.

Now, when we survey the cover degree and frequancy degree of the harb community
in the middle zone area, RUNGNAERI (at there many rivers met). We can get the
rezult as follow.

Tanle 5.

Arundinzlla hirta Tanaka var. ciliata Koizumi-Lespdeza cuneata G. Don community.

ovey requenc
Name of plants degree de%ree ‘(Y%)
Arundinegila hirta Tanaxa var. cifiafa KoipaUmi 3.6 100
Lespedeza cuneata G. Dow 0.3 100
Salix gracilistyla MiqUer 0.8. a0
Pulsatilia cerynua SPRENGEL 0.1 40
Vicia amoena F1 cusn var. sackalinensis Fu. Scrun + 20
Phragmires prosturatus Magino + 20 .
Artemisia capillaris TRUNGERG + ’ Z0

Table 6.
Oenothera odorata Jacquine-Cassia nomame Honda community.
Cover . Freque
Name of plants degree degg!élen(cy}:)
Oenothera odorata JacqQuing 2.3 100
Cassia nomame Honpa " 0.8 100
Zoysia japonica STEUDEL 1.4 .80 .
Lespedeza cuneata G- Dow 0.3 70
Artemisia capiilaris TRUNBERG 0.2 70
Sophra angustifolic Sigeorp e? ZUCCARINI + 60
Setaria piridis Bratvors + 60
Agropyron semicostatum Neps + 60
Artemisia japonica Tuunsera + 60
Erigeron canadensis LinnasUs + ig
+

Commelina communis L-NNAETS

Table 7.
Artemisia asiatica Nakai-Zoysia japonica Thunherg.

Cover Frequency
degree  degree (%)

Hame of plants

Artfemisia asiatica NAEA 3.9 100
Zoysia japonica STEUDEL 1.8 700
Cassia nemame Honra 0.2 20
Erigeron canadensis LinwarDs 0 a0

1
Festuca ovina Linnr var. vwlgaris Kocm + a0
Sophora angustifolia SIEBOID ex ZUCCARINT + 80
Carex pumile TaUNBERG + 60
Eleusine indica GAERTNER + 40
Meraplexis japonica Maxino + 40

When we survay the cover degree and frequency degres of the plant community, we
easily find that the dominant plant is Carex pumila Thunberg, at tle-same time we
gan get the result as follow; '

(29)



30 Kor. Jaur. Biol Dec. 1957

Tahle 8.
Carex pumila Thunborg-Equisetum arvense Linne var. hercale Fuprecht cormrmurity.
. - "~ Cover  Frequency
g 12 1
Namne of plan‘s degree degrce (%)
Carex puoni/la TATNBFRG 1.4 g5
Equiretum arvepse Linny var. boreale RUr reut 0.5 95
E. palustre Linng 0.5 GO
Phragmites prosturafus Marino 0.5 30

Phacelurus angustifolia Nagar 25

+
Hupui'us japonicus S1vsor ef ZUCCATIND + 20 -
Artemizia japonica THUNER G + 20
Imperata cyiindrica Brauv var. Koerigii LUran: e ScRULT. + 10
Elewiine indick GAFTTNER + 10
Salix gracilisty’a MiquFL + 10
Artcmisia selengensis Turczanianow ex Bew mr, var. :
serratifolia Nagar + 10
Arundinella hirta Tanaxa var. ciliota Korrsoui + 10
Agropyron semicostatum Nggs + 10

If we inspect tle transformed conditions from tie community of the streaming to the
community of pine, we can easily recognize tlat a annual herb plants were growing in
the near part of the stream.

On the upheavaled places of sand or grevel which is trancported by the flood from
the upper part, a commusity of river willbw was growing. '

The river willow finclly transformed to the pite cummunity viae the herb plant
community.. Above menticnd communities weire related to the centaining water of the
sand scil, but the direct czuse of chaice ¢f the community formation les in sudfen
flood, Accoring the stand point of research of the riversies plent, we had to survey
the seasonal succetion in the various part of the top graphy,

THE STRUCTURE OF THE RIVERSIDES” PLANT COMMUNITY

According to the stand point of the cevelepment of riverside plant the most impor-
tant factor is tlre flood. The flovd are generally tranzport or srode great amount of
the zand, gravel, and mud. So the floocs clange not oily tle cremic.] nature of the
river soil, but also topograp y of tle riverside, and destroy the plant ¢ mmﬁnitv_

The degree of the damage which influe:.czd by thte plant community 'are’ Cc;rre:lated
with tle topographical differences of the growing regi.ns.

Tre author classified t" e plant community in the riverside 3 large groups: (1), Comf-
ortable zone (2), Middle zone (2), Unc mfortable zone. \

The transformed gcondition from tle urcomifortzble zore to the ¢ mforiable zore is
abla to pursuit correlated with the irflucrce «f the flood, Une mf.rtable zone lies in
the nearest part cf the stream. When tie {lood overflows, the plant ¢ mmunity are
soaked in the water of the river,

Tte ceveloped plant commurity are not only influerced with tre mectanical agency
but also tle change «f tle topograply. 1le small gravel and humus material are
carried away. The uncomfortable zone are unarequated area for the growt of plants,
In contrarily, the c micricble zore are ceveloped cnly in the remcoted pkeoes from the
stream part, tke cimfortable zire are not influenced with the flocd, and tle plant
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community i3 wot destroyed and n, change of the tophgraphy, those placas ars good
to grow the plants, for they contuin bumnus matarials, Tre middla z e lies betwean
the ¢ mfortabls z>ne and the uncomftable zone, and the growing plunts are soaked by
the severe flyod. The plant ¢ mmunities grow in these 3 z)nes. These zonzs ara dav-
eloped with correlarely, }

There are variows kinds of spacies in the riverside plants, Wa cin classify the plants
2 grops (1)) Trea community (2), | erb community.The community generally develped
t» a balt region. The herb c¢omnunity of tha uncomfortable zone tranafers tu the trez
cyamunity «f the cymf rtablz zone.

Main specicies f the herb ¢ mnuaity are Phragmites prosturatus, Persicaria Hydro-
pipar, Sotaria virilis, Ariemisia asiatica, Equisstum arvense, Imparata cylindrica,
Argndinella hirta, Oenothera odsrata. The main species of the tree cymmunity are
Pinus densiflora{dominant species), Quercus alienz, Quercus dentata, Rhus jzpanica,

SUMMARY

(1) An investigation of t e riverside plant community was done in the arex YANG-
SURI(8km of length), where meis River SOUTH HAN and River NORTH HAN.

(2) ANl plants communities were largsly clis if'el b groups, these b greups are; (1),
Seedling ¢ommunity (2), Reel community (3), River will>w community (4), Herb
¢ Hmmunity (5), climax Community. ’ ’ .

(3) The herb ¢community are als> sublivided into 5 ¢ mmunities. They are; (1),
Artemisia selengensis Turczaininow ex Besser var. serratifolia Nakai-Persicaia Hydropiper
Spach var. vulgaris Nakai community (2), Arundnella hirta Tanaka var. cillata Koidzumi
-Lespedez cuneata G. Don (3),  Oan thera biensis Saringe-Cassia nomame H nda (4),
Artemisia asiatica Nakai-Zoysia japonica Steudel (5), Carex pumila Thumberg-Equisetum
arvense Linne var, b reale Ruprecht.

(4) The kinds of riversid: plants are geaerally limited and they are mainly dry plants
for example, Pozacese. Fabaceae, .

(5) The distributive condition of the riveside plants are influenced by the level of
the undergr und water and the niture of the anil. The flora of thé_ riversidé looks to havé
the ¢ mfortable character zccordingly remote from the stream part.

(6) The flo,d influencal the devalopnant of the riverside plant. Tre flood divide the
deval el area tha 3 zones. The 3 2z nes are as foll w. ’

1. Uncs nfortabls zone. ‘

2. Middle zone. po FREQUENCY DIAGRAM- AFTER FLOOD _
3. Comf riable zone. . B .
(7) If we made a bistgram of vegeta- £ Graot e e o Clima sond

tion after fliod, tre plints in the gravel i
zone appeairs the different phase and the mf
distributive state of the specices are not B
equal, so wa coull not racignize the gev .
wdepzndent p ase. But approac ingtot' e Il? 5 3[:_]—5'| 155 55 AR TTYS

gomfortable z.ne via t. e middle z n2, the ~—— FRIQUENCY CLASS
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distributive condition are adapted to the 1aw of froquency such as, N >N >N=N <N,
(8) If we inspocted the vegetation of the =easzons, expecially bef re and aficr 1> d,
we can recogniza several differancies between the spring phase and the au.umn prase.
(9) According to the rasult of the f.rmation £ fizouency degres ares ¢ rrelitive
curve, the froguency degree of the Poaceaz znd the Fauaceae wers graeater than another

nlants. The frequency degres of Poacese and Fabacese indicated over 80% in 16m whic
ig the small avea. FREQUEMCY o0 ORRE it e wucivey
%— FREQEYSY DIACRAR OF ™K SEASONAL CHANGE
It L 1w
il
£ .
"’i Springpleen Automnphane Q‘I
: :
g F/ w9

# [23
& )7 § 4
& b 2
4 El - 2
3 & 24
& F3 oo
.ll 2

P

‘12345 12345 12345 12345
" a3, PREQUENGY CLASS {

Taomt oo Glop? Im:‘_
> AREA
(10) According to the result of the formation of frequency degros dingram, we found

that the minimun frequency degrae are greater than the maximum frequency degres,
It indicated that the invasion of the plant arez was comparatively. easier. but the
competition among the various kinds of plints were severe. In the gravel region of the
uncomfortable zone,the competition are more severe than in the middle z.ne £ the
comfortable zone,

CHANGE OF THE FREQDENCY IN SPRING AND AUTUMN

———— _ i . Total Maximnm and. minirnum
[ o0 [20~4.0 [ 40—0 [ 6020 [80—160 speies [frequency species ratio.

Spring vegetation j 1.4 ’ 36.1 ] 83 | 55| 58 5, 3 | - 017
“Autum vegetation | 31.8 | 8.0 | 8.8 [ 13.0 [ 130 [ 2 | 0-42
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Hong : Plate

et

Climax zone and River HAN in the distance Bridge ot River North HAN and the willow-
(alter flocd). commbtnity negr the stream part.

Block community of the Salix gracilistyla Rhizomes of the reed in the umcomfortable
Miq in the uncomfortahle zone. zZone.

Carex pumila of the herl commumity in the
uncomfortable zone, Zone.

Traces of the flood int the unicomfortahle
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