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SAKUSHU-KOTONI-GAWA PLANT REMAINS

Gary W. Crawford +

Introduction

This report details the analysis and initial interpretations of the flotation samples [rum
Sakushu-Kotoni-Gawa, ‘The data reported herein were identified and quantified in December of 1984
with some analysis continuing until the time of this writing. The purposes for collecting the plant
remains were o) 1o desoribe plant use patterns in the Kao-Haj phate (Yoshizaki & Okads 1984) apd
b) 10 test for the existence of plont husbandey. The lawer test was important because of previ-
ous discoveries of a few carbonized cultigen remains from three sites on Hokkaido dating to rough-
ly the same time period as SakushwKotoni, as well as agricullursl tools from several other
sites (lshiruki 1975, Okada and Yamads 1982). In this first analysis of flotation samples from the
ninth eentury in Hokkaido, the plani hushandry hypothesis has been confirmed. The quantities,
tnxonomy, and metric data regarding the cultigens, alang with a discussion of wild and weedy
taxa und their implications to und ding Ezo-Haji subsi are outlined.

The Samples

Some 150 soil samples were flotated by the excavation staff utilizing a form of the bucket
method outlined in Crawford (1983). The light fractions were decanted into fine gauze rather
than geological sieves. The guuze succeeded in collecting a large quantity of millet ranging from
about 0.8 mm in minimum width, as well as smaller weed sceds. The carbonized seeds* were
separated from their Jight fraction malrix over a \wo yoar period. This analysis pertains to the
resulting seed and fruit portion only. Contents of small samples were cxamined in their entirety.
Larger samples were nol because of extreme time constrainis; 30—50% of these samples were
carefully examined and the contents of the remaining portion estimated on the basis of ihe ex-
amined comp Mowifloations and quantifications are iaed in (Tab.[[-15)

Nearly 1975, of carbonized matcrial have been analyzed fo date. Approximately 200 1o
210g. of rortod remains have not yet becn examined. The unexuminod samples number 65, averaging

3.0 10 3.2g. per sample. In the material examined so far are 116,422 seeds. Assuming that the
uncxamined light fractions have a similar composition, the total ssmple from Sakusho-Kotoni
is expecied Lo contuin approximately 234,000 items, mostly cultigen secds. The mmples are from
Houses 2 and 3, external house pits, areas of burned soil {e.g. unit 22-16) and refuse dumps
outside houses {e.g. units 17-10 through 18-10).

Identifications

Thirty-two plant taxa comprise the collection reported bere. Ten of these are cuitigens. An
additional 16 taxa are identifinble (64 sceds) but not yet classified {unknown). Some unidenti-
fiable specimens are present. Tab[T]-14 summarizes the taxa that oceur in the samples, lrems arc
listed in the same order that they appear in Tuh[T-15.

The non-cultigens (1679 items} consist of weedy annuals (46% of non-cultigens), fleshy [ruits
{47%), and four other taxu (7%) (Plate 1). Several species of Polygonum (11} are present, but the
lenticular P. densiflorum is the most common. Ninctren schenes are likely P. sachalinenss while
eight specimens ure unidemified, trigonous uchenes, Caryopses of wild grasses in the sample belong

+ Department of Anthropology, Erindale Campos,University of Taronta, Ontaric, Canada
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o u number of yei unidentificd twxa except for the 109 specimens of Echinochlea (12). The
unidentificd grass sceds arc mainly two types. One appears to be in the Paniceae tribe, with flat,
rugulate caryopses measuring 1.2 by 0.9 mm. The sccond type is similar to the Type 2 gouss illar
trated in Crawford (1983:37). The Echinochiva seeds measure, on average, 1.5 by 1.1 mm. Echinochlon
has been identified in Jomon samples from the Kameda Peninsula whete the seeds increase in size by
about 15% over a period spanning the cnd of the Early Jomon o the end of the Middle Jomon
{1000 to 1500 year span) (Crawford 1983). The grass is genetically flexible and phenotypically
variable., For example, E. crusalli var. arysicola Ohwi is u rice mimic in paddy fields. It is a large
seeded form (Barrett 1983). Although rice is pressnt at Sakushu-Kotoni, there is no evidenes that
the Echinoehloa here is o large seeded rice mimic, nor does it appear 1o be a cultigen.

Two other herbaceous weeds, Rumex (14) und Chenopodiam (15) ace presnt. Both are pres-
ent in acchaeological collections from the Kameda Peninsuln (Crawford 1983). The latter taxa
cannot be identified to species at the moment, but the first is likely either R. cectosa, R. japonicas
or R. obiusifolias and the latter is probably C. album or €. ficifoliua, The possible identifications
are hased on the size range of the specimens (see Crawford 1983 for discussion). Plants in this
herbaceous weedy annual group ean be used for their seeds and greens cxcept for the grasses which
could be used 05 u grain sousce.

Fleshy fruit seeds are an important component of the Sakushu-Kotoni assemblage. Although
they represent 47% of the nomcultigen seeds, their importance here is probably underestimated
by the percentage figure. The weedy annuals are prolific seed producers in comparison with fleshy
fruit producing plants. Flshy fruite are usually ingested soeds and all, so again, the probability of
flshy fruit seeds being carbonized is lowered. The wesdy annuals probubly repressnt fortui-
tous weed seed inclusions in the cultigen hurvest and 1o some extent represent a source of leafly
vegetable food. The [leshy fruit group is more likely a food source.

Five of the fleshy fruit taxa have been previously reported from archasological sites in
Hokkaido. Three, Salanum nigram {16), Physalis (17), and Empetrum (18), are reported here for
the first time from archacological contexts in Hokkuido. The first two are herbaceous weeds,
comman in waste ground and areas disturded by cultivution. Solanum nigrum berries (16) are
toxic when green, but present no problem onee ripe. The young leaves of this plant are edible as
well (Heiser 1960), Physalis aikekengi (17) is o weedy, perennial herb producing un edible berry
within  bladdery calys (Obwi 1965:788). This is the only Asian species in northern Japan today.
It is ako found throughout Kores and northeastern China (ibid). It is often cultivated toduy,

and it is a possible cultigen at Sakushu-Kotoni. Empetram nigrum is an evergreen shrob that is
comman in Haokkaide and grows in dense mats (Ohwi 1965). It grows along the Japan sca coast
toduy, and not in the immediate Supporo ares. Whether or not its distribution ws different in
the ninth century is unknown.

The remuining fleshy frait toxa are all discussed in Crawford (1983). OF all the taxa in
this group, Sumbacus i the most common in the site viciaily twday. As reporicd by Hirakawa
elsewhere in this volume, much of the fish wier was constructed of elderberry wood, Camus and
Viis, besides providing edible berries, are reportedly important sourees of raw materials for making
items such as inaw and other sacred symbols (Sarashing and Sarashing 1976).

Within the “Other™ ealegory are four taxa, cne of which, Allium (17), is in significant
abundance in five samples from the large midden esst of House 2. The remains of Allium are
not szeds; they are carbonized sessile bulbils which form in place of [lowers on same members of
this genus. Ohwi {1965) lists only one species, Aliam grayi (nobiruj, in Japan with this charac-

#2Laab=iiam L
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Tob. [M-14 Plamt Taxa Mentified in the Sakushu-Kotoni-Gawa Flotation Samples

Cultipens

1. Hordeum vuigare

2. Triticum cf. T. aestivum
3. Panicum miligeeum

4. Setaria aalica

. Oryzo satioa var japonicum
6. Vigna angularis var angularis
7. V. radistus var radiatus

8. Cucumis melo

9. Perilia. fruescens var crispa
10. Cannabis sativum

“

Waeedy Grains/Greens
11. Polygonum sp.

P. densiflorum

P. sachalinense
12. Echinochloa crusgalli
13. Gramineas
14, Rumex sp.
15. Chenopodium sp.
Fleshy Fruits
16, Solanum nigram
17. Physalis sp. c.i. P. alkekengi
18. Empetrum. nigrum
19, Rubus sp.
20, Vitia sp.
21, Actinidia sp.
22, Sambucus sp. o, S seiboldiana
23. Gomus sp.
Others
24, Rhus sp.
25. Ostrya japanica
26. Potamegaion
27, Alliam o.f, A. grayi

barley oamugi

wheat do-mugi

pross or broomcorn millet ik, inakiti

Toxtail millst awa

riee kome

adzuki azuki

mung bean hetsuru-aruki

melan ur, makuwa-un

beefsteak plant shiso

bemp as

knotweed tade zoku
inu-tade
ovitaedari

barnyard grass inubie, ta-inubie

grass family ine ka

dock gishigishi sk

chenopod, goosefoot akara roku

black nightshade inu-hozuki

Chinese lantern plant hazuki

crowberry gankouran

bramble ki-ichigo zoku

grape budo soku

silvervine matatabi kakuwa

elderberzry cap-niwgioke

dogwood. mizu-i zoku

sumac urushi zoku

ironwood asada

pondweed hiru-mushiro zoku

onion negi zoku; c.d. nobin:
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teristic. Nobira is found in lowland meadons, and would have probably been available close to the
hamlet. Collection of nobirs may not ulways have laken the Ainu outside the hamlet. Sarashina
and Sarashina (L976:160) mention that nodiru could be harvested from the back yards of Ainu
houses. No mention is made of whether or mot the plant wes cncoursged to grow there or in
ardens. Nevertheless, both Sarashina and Sarashina (Ibid) and Ohnuki-Tierney {1974) report
that v (prosumably nobiru in the case of Ohnuki-Tierney who rofers 1o “locks”) was minced
and added Lo a variely of foods. Large quantities of Alfiuin were siored and dried; harvesting took
place in Jaly to mid-August (Ohauki-Ticrney 1974:29).

Three other taxa are in the samples, but they are not listed in the Tables. The first is &
single possible Phelodendron amurense (kihada, Amur corkirce) in & smple from 18-11000]
Fragments of Juglons ailanthifolin (onigurumsi, walnut) are in the same sample as well as from
18-10(03] for & total of 0.69g Finally, threo pealike legume seeds are present in tho same
midden. Their sced coats wre missing, and their diameters are 2.4, 27 and 3.0mm. The genus
appears to be Lathyrus sp. (reni-so zoku, wild pea), with four possible species in Hokkaido (Plate
k). The specimens bear elose resemblunce to Lasbyrus maritimus (L) Bigel (L. japonicus willd.)
(beach pra, hama-endd, a species common along beaches in Hokkaido today.

Broomcomn millet (3) and foxtail millel (4), are numerically the dominant cultigens in the
samples (Plate 2). Few specimens are not hullad. They are fousd in nearly all contexts. & thind
group of large, panicoid grass seeds are diffi
or foxtail millet; these seeds ure the “unidentifinble” millet in (Tab.[[-15). Another type, barn-
vard millet (Echinochloa utibiy or hie) may be present in the ssmples, but its preseace has not been
confirmed. The distinction between barnyard and broomcomn millet is subtle, but for the present,

It to further classify but seem 1o be cither broomeorn

nope i clearly identifiable as barnyard millel. This millet has not yet been found from any
prehistoric Hokkaido site, although it is known from three historie sites in southwestern lapan
(Mutsutani 1984).

PL.[1}-23. 24 illustrate the size distribution of the two millet taxa. The sample of meay-
ured broomcorn millet numbers 108 while a sample of 105 foxtail millet seeds was measured
The lengih vs. width plot of foxtail milket shows e painis due w considerable overlap of measure-
ments. Both sets of measurements fall within the range of variation reparted for Europesn
specimens (Van Zeist 1968).

Neat to the millets, the numerically most eomman euktigen a1 Sakushu-Kotoni is bariey.
The barley is hexastichous, with both hulled and naked grains spparent. Length-width messuce:
ments are summarized in PL.[[}25 The measurements fall within the range reported by Van
Zeist {1968) for northern Furopean specimens. Although Asian barleys are relatively unique, in
pasticalar by being small seeded (Takahashi 1964), the barley in this sample is not small (PL.[]]
~25), Other prebisioric barley grains from Japan ace relatively small, but except for the single
measured grain fram Uenoharu, Kyushu (3.8 by 2.0 mm) (Kotani 1972), they are within the
Sakushu-Koloni range.

The Sakushu-Kotoni wheat is unique (see PL.[T]-26, PL.[Z-346 and PL[2]-347) . The
sample of 106 mensured caryopses has mean length and width measurements outside the range
of the small club wheal, Triicnm aestiwum ssp. compacium, which differs from bread wheat by
one gene (Van Zeist 1978:53). The maximum width of the caryopses is toward the embryo end of
the caryopses, making them somewhat drop shaped in contrast to the club and bread wheats. Indi-
an dwarf wheat (T. cestivum swp, sphaerocvccum) is wnother compoct form that may have some
historical and taxonomic relationship 1o the Ezo wheat, but this has not been closely examined

#7%aak=l MR 0
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PL.(T-23 Carbonized Foxtail Millet {Ama): Plot of Length va. Width (mm) and ength/Width.
n = 105, Mean L/W = 1.2, Mean LX W = 1.2 1.0 mm.
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PL.[I-24 Carbonized Broomcorn Millet (Kibi: Plot of Length vs. Width (mm) and Length/Width.
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PL.[-25 Carbonized Barley: Flot of Length vs. Width {(mm) and Chart of Length/Width.
n = 63, Mean L/'W = 22 Mean LX W = 59X 27 mm.
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PL.[0-26 Carbonized Wheat: Plot of Length ve. Width {mm) and Chart of Length/Width.
n = 106, Mean L/W =15, Mean LX W = 3.4X2.2mm.

TRITICUM

LeweTd
Y

HEOTH

PEACENTAGE

24

Lengahiidsh



BUR +20aab=lANORN

154

at the time of writing. The mean length/width ratio (PL.[J]-26) is between that reported for some
compact forms and regular bread wheat (e, Janushevich 1984275, 276; Van Zeist 1068:126,
12B). In 4 way, the Sakushu-Kotoni wheat is similar to emmer (T. dicorcum), which cccasionally
hes carbonized secds which ace drop shaped. These caryopses are wider at the end opposite the
embryo. Emmer caryopees are larger than the Sakushu-Kotoni specimens as well, and axe not
nearly so plump (L/W ratios of emmer are larger than 1.6 for the most pant).

The balfdosen rice earyopses from Sakushu-Kotoni are all the short-grained varicly, japo-
micum. One measurable seed is 4.1 by 26 mm. (length/width = 1.6). Sato (1971} classifics rice
caryopees from over 100 Yayoi sites with length/width ratios between 1.3 and 2.0 as short-grained
as well. All prehistaric rice so far recovered in Japan is Oryza sadiva ssp. japonicum.

Within the 6] specimens of the legume, Figna, two Iypes are present. These are adzuki
(6) and mung (7). No attempt has been made to scparate the whole sample of beans into the two
taxa; however, examples of each have been examined. Mung sppears to be rare in the ssemblage.
A sample of 13 beans were measured and have mean (range) dimensions in millimeters of 6
(4.8 — 80), 4.1 (3.0 =5.7) and 3.8 23 = 5.0) mm.

One broken melon (8) sced has been identified. It is not measursble, but compares well
with reference specimens of cultigen melon seeds. Not including this specimen, 5076 archaealogieal
melon seeds from 102 sites have been reported in Japan (Fujishita 1984:64). 69% are from sites
later than the Yayoi poriod (later than A.D. 300)

A fow specimens of beefsteak plant (9) are in the SakushuKotoni collection. The plant
was likely used as an herb and for its oil producing seeds. This is a red-leaved form of the plant.
A green leaved form (P, frutesoens var japonica iegoma) has seeds which are generally distinguishe
able from shiso seeds.

Another relatively abundant cultigen seed is that of hemp (10), » plant indigenous to central
Asia (Bailey 1976:218; Simmonds 1976:203). This plant has several uses: as an oil, food, fibre
and drug source. Hemp grown in the north is usually used for ail, food, and fibre. The Ainu
used hemp in weaving clothing and making baskets.

Discussion

This report has dealt with an initial presentation of the Sakushu-Kotoni-Gawa plant rem-
ains. A number of technical and interpretive aspeets of the remains have not been attempted at
this stage. For example, Dennell (1972) and Hillman (1984) have documented techniques for deter-
mining crop processing methods using among other factars, grain size variation as a clue to sieving
procedures. Metric data have been presented here 1o describe intra-specific variation; a full docu-
mentation of such variation by sample will be required cventually.

One important aspect of this engoing rescarch is that at Sakushu-Kotani we have incontro-
vertable evidence for an wncestral Ainu food production phase. This phase was suspected from a
few sporadic discoveries of plant remains throughout Hokkaido, but confirmation did not exist
until the research on this colection. References W the carly cridence can be found in English in
Aikens and Higuchi (1982:307) and Crawford (1983:25) Two discussions in Japanese are by
Isbinuki (1975) and Okads and Yamada {1982). To briefly summarize the interpretive status of
the few cultigen reports until 1982, either the oulligens were considered sporadic imparts because
the few reports until then were coastal, or there was, indeed, an early agricultural phase in Hokkaido.
The nearly quarter of a million carbonized seeds from Sakushu-Kotoni from excellent context,
demonstrate that the latter was the case. Rice paddies and dry fields are common in the ares
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(Ishikari Plain) today. The Plain receives an average annual precipitation of 1200 mm. Between

May and September are 2600 ive mean temp degrees (Hokkaido Develop

Burean 1983). Rice, or example, today requires more than 2500. The local environment is quite
suitable for agriculture today.

This interpretation raises several questions. When did this plant husbandry begin and how
did it develop? What became of it? What role does plant husbandry play in understanding Ainu
history? Regarding the lasl question, the Ainu were comidered to be foragers until 1884, In
that year, the Japanes government instituted ® programme to encourage the Ainu to take up

icult (W, 1967:72). Agriculture seems not 1o have been entirely new to the Ainu.
Apparently, some Ainu in the Tokapehi and Azuma Valleys had done some small seale farming
(Watanabe 1972:41) According to Watanabe, households grew foxtail millet (ama) and barnyard
millet (hic) in plots of 10002000 m® on river banks. Hayashi (1975), too, hes cxamined eth-
nohistoric data and has interviewsd Ainu elders concerning this problem. The Ainu, according to
Hayashi's data grew awa, hie, barley, wheat, azuki, pea, daisu (soy bean), daikon (radish), hemp,
negi (leek or omion, nebinu?), cucumber, tobacco, a potato and two types of American squashes.
Rice was known 10 the Ainu but was apparently imported, Naked barley was the most important
of the mugi group which is also comprised of wheat komugi} and hulled barley, Wheat was grown,
but was not an important crop. All of these plants but hic (barnyard millet), according to Ainu
myth, were introductions (Ibid). Two legumes, Vicia and Crotolaria were reportedly harvested
from gardens as well This plant husbandry likely has a longer history in Hokkaido than previ-
ously suspected,  history needing considerable research.

Ten taxa of cultigen seads appear in varying quantities in the sumples. Another cultigen
remain which has not been analyzed yet is the considerable quantity of barley and/or wheat rachis
fragments. Including these fragments, the asemblage of carbonized plant remains are consistent
with an interpretation that the Sakushu-Kotoni residents were involved in plunt husbandry. Cul-
tigen plants must have been an important part of their diet. No sickles, hoes or plough shares
bave been identificd at the site yet, but the former arc reported from three Ezo sites while the
latter have been found at two Ezo sites (Okada and Yamada 1982)

Most of the cultigens at Sakushu-Kotoni are at their northernmost oceurrences in prehistoric
Japan. Foxiail millet, rice, melon and wheat are reported for the first time in prehistoric Hokkaido.
Of these plants, rice and melon are s rare as 1o suggest they were not grown locally. 1 suspect,

however, that they were grown st Sakushu-Kotoni but were not an important part of the plant
hushandry system.

There are two cultigens conspicuous in their ahsence from the sample: buckwheat (Fagapyrum
esculentum or sabaj and safflower {Camthamus tinctorius or benibana). A single carbonized buck-
wheat sced was recovered from the late Early Jomon Hamanasuno site in southwesiern Holkaido
in 1974 (Crawford, Hurley and Yoshizaki 1976; Crawford 1983). Since then, pollen analysis
from archaealogical contexts suggests the presence of buckwheat in northern Japan by the Final
Jomon (Yamada 1980) and buckwheat pollen is known from several Zoku Jomon and Ezo period
sites on Hokkaido (Yamada 1975, 1978, 1979; Okada and Yamada 1982:28). The presence or
absence of buckwheat husbandry in prehistoric Japan remains a problem. To compound the issue,
preservation characteristics may influence buckwheat seed recovery. In the Netherlands, the earliest
carbonized buckwheal {a single seed) comes from Dommelin (Van Vilsteren 1984:230). In later
periods, the prebistoric buckwheat seeds are never carbonized and come from cesspits. Carbonized
seeds do not occur at the same sites (Tbid.). Carbonized buckwheat reported from the Ezo site of

#9220 [
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Tab, [0-15 Sakushu-Kotoni<Gawa Flotation Samples: Seed Taxa as Percentage Total Number of Seeds per Sample
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Toyotomi (Kohna 1959) have now been identified us saiflower (Crawford 1985; Crawford and
Yochizaki, in preparation). Thesc arc the sceds I reported as an unknown composite (Crawford
1983:25). Safflower is native to the Middle East (Knowles 1976:31) and is known to have been
in western Japan by the eighth century (Yamazaki 1961)

The wild and weedy component of the plant assemblage likely represents fortuitous inclusions
in the case of rare items and weed seeds and utilized plants in other cases. The knotweeds, grasses,
dock and chenopod are useful as both grain and green, leafy vegetable food sources. Such seeds
can also appesr a1 a result of contamination during harvesing. All of the fleshy fruits but
crowberry, which is not found in Sapporo or around Sakushu-Kotoni today, are likely part of the
anthropogenic flora established around and in the Sakushu-Kotoni hamlet by the numerous eco-
logically disruptive activities of the inhabitants. Chinese lanternplant is an unconfirmed garden
plant and may have become established in Hokkaido with the prehistoric introduction of cultigens.

This plant remains amemblage is somewhat similar to Late Woodland (Iroquoian) assem-
biages I am familiar with in Ontario, Canada. The comparison is appropriate because both Omtario
and Hokkaido are northernmost occcurrences of food production in their respective arcas, and
both Late Woodland and Ezo societies were unranked, maintained forsging as an important activity,
and had similar technologies. All of the geners of fleshy fruits except for Actinidia and Empetrum
are known from such Ontario sites (Crawford 1985; Monckion 1985) In addition, Polygonum,
Gramineae, Chenopodium, Rhus and Ostrya are part of such asemblages. The habitats around
plant hushandry oriented communities in Ontario are analogous to those from which the plant
remains a1 Sskushu-Kotoni were derived. This [urther supports the contention of a local plant
husbandry sdaptation in Ezo period Hokkaido.
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=F M-I bk, 2B I T L B GRS L LTHR STy nf kst
Mot S Bbi s, Sha b e s ARl RO KRS, B R
L B S LT r #0 ala KBS % N, AT PRV PO S P
Bk, RETFORGAEY SRR L0 RS h S B0 £ Do B
s TR SRR EEAS DA, RONC bkl ¢, S REER T A LAl D
Hptt b IS Ebha,

BT b A Y o WA EERETE 20K LT, 28 RETIS wX — A" H0
P TAA AEE, WAL RV ERLBAMER TH O, PrREIENOEEE TS
aftivh LR, AL, 2 ESRO=v, #48, vr¥0gdiz 3 SRAORN
HELTs@EnbhtThb, FEMMIRL-TeTE, &4 Rl HMEh Ty,
Dbttty 2R tpcBnbn v ov Bty ve e a0,
heEn, HEEO—-BLELGRL, ST o o@a s htoy A - hiE 2 H R
T DR

A v —RRH MR THLLOLDRTHERLT YN, 7w E DR
Wit Ao BB B i, &L HREGEESHEASRD, 7 ohoMHOH L
rAUaRTHA Y, FOLRESLIL LRI~ TR TRE . Sht 2HOBHE
YO ERBARO—E L B2 THBESV 2O LBbR, chin I gRAOREH L
—HFLI ki, TYLRAARBALONELRL ETRELTHL D LD L b
i,

P KH, m R Eb b, BN

Hor FHEBRAR L ELohEM, 12BP T # ) 2 HAPTELCRET, Hl-L
DRWEL Y EHEE KERSREE A LTV R0 Ez L5 L 0BE,
FEROMFENLATRE AR (, R tRARO PR VB (23, 905, T2y
v, =vAF¥OER) LbEUOSMFRTHL. £k, RlbTRBRCEBLAT =7t
S, v A R DRI S

hoe FHE BDRERE LA 0 A SN S h el S TR T R TR S 3
A BT E LTI, RIR2E0 R A DR R GER (R o ) Dl
b TR TR N OF (R

Vb oM, 1BRESL, b2 sl oo, BEHO- SR
ALt Lhiy. atEffhssc-on, o~ FHO- B2 t¥x bhT, Mk
AT A,

TR SR RS B

L

PR AT ORI R b, B L N D FE LA, R
Wongi ekba sof@rd et oRpBAgTEL. LaL, 438 5T,
BENZ AV 2, 20, 20 i Y FAOERS S BRIEHIEREM RS )
LEULTGS. dh, 1BESHTIE, b2V, Frd, =7 b a ARz Sug,
Ehic LA EZL = o d ¥R RLTOMc By T AN L TV-4,
2HEB B, BIERbA S, MEGOPEBORLLEROL O TR,

B BHEA IR (Bt v )
BEBRRGRIE (B o ¥) CiE, 2 L P Z L oBgNs 1 b, RSP TN
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BE O8RS BAAZS B RS, TROEHCMORE L OBMR L SO Titd. R
e 2l T4250 5 AR S - TARABMC A LO, 779, FUEe, sH4,
s F, P AFDEMTH D, RTHLREROPLEMTHE. BRI BB
AT R TR LM R T b A ) R AT Il T S S 4, BRI
BEOLTOREOEhE A LT LTS nlic gl e oREkcou TR S
DRSS, AL L S, EERNESEAOWRLN e Ty, B
RHEACETLBBTHL L bk Lhiey,

| S R SR ]

Mo LaBEl L7 L 050s, %M T L CHEmE A SRt DA, M6, 43, 52, 58D
QAT PR T, RrF, =L, P A IO BR S TETIIS TR LAD]
ol F L T, T NS, Shh s RIS, MANELLCRES
REGRM (Bt~ v ¥) EEBILCCGBA, 2 F 3, 20 Lo DEKES Y LRy
BUPOHIRO T LARREMBLTLA

EDAf v RRBENE L 0 BFD L, HEbbrdkl T, YF¥, v, bRy
H, 7 U OEEH0~ 16 LR B b RN bR S AT D B A b
AEF, 2AL, Ao, BASEOERIZIO~ 3T ELE L, E, BAED I LR
I TRMIC RGO, ME2TO P A F O THE. MERAEHCE ERTN (R
9w ) BERL, WaANEE Y R b kARG he s s hdug, e
Ay T, s b la, 2T) L BEH, ek SHIEE, cd ki E LTl
BAHMIRTEOCHLT, #4 8 (h=F, Pai, &, iz ) (LRNS
EmE EHBAH LT BRIz ShTush0n, Bissd kil sl Tz 2L
AV BhCtemas kohd LitZel. FRGEFLT, =7 b 3 B Y 2 WHBzHLL
MARE S, AN HYVMNE S R X AJTH L LT, e OFHIZHGSRT
tzdavh Lk,

BRI DL T OB R A D~T 220, BHESBHEG S0 2 0 5 NN T
DU BHA -t DBARP e, RO RAR S o T IR RO A 6 TR
TAOEMMTH L. Lizsio T, Tab 16978 O RO o T@BALT
Efph, ShBIEOLTREOES LW LELETES6eREL TV 2B HA S
Lo L omafic e til, A cBimt By it Bhh, Thbiall
ForseBlEhsThas

@ BREGSEHE, bAoA EERRKCE 0, MBI ABNSRYBh,

hbitav, 27, &, v ¥, Jwi, 22324, 22TORHTHE.
@ BREAORBIC LT SRGEHOMAR L L TR IARS LR, v RS ERF
M@ETH, = v, P~ FOERLEHSHTLS.

@ HEET L0 MBS T h, BRTH L LT ERoGTRAS NN Sh
Tk

@ WEE S LT S h T ABIMOT T, s G B e X kA R LT AR
EMHXRTUA SO, =¥, L3R03, vrEDERNHL

& MEEE LCMI R SR TV REBREO T T A F, A ORRE, B
ezt 4, 2 X dRE = LT ORI e

® - THERHONTT® (23, 249, navrF, 2320%, nvik, =
R A Bz BT AT ¢, @ U T O MR T h R
Lo Lal, =v, kU, v FOSKE, WECRMICEASh TS
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@ BEHELTHESEASATHESE (=, bRV, ¥4 1L, 72hT
OREFEEEHORKBRTH Y, T, BrMEdoTESNMTHS r 2V =
i, 7rdicreTLEREH RN TS D

BLERSREE T, REH ORBMSBHE,S SM oA EToRRBC 2 To~NE, B
fEHLSEMIC L D lFE L, Bl g@iBomNACRAL LR, RS0
WRP L LEBSd bR, Chbh, —BOoAHR, EECRESORIC, Mt o
Mgl Tz b, FAIEATH >R ERFRTLOLELLND. BREBAOR
iz, RiEEOMBHRC LRI D S5 THA IS, BAIRELNCEM LT 2
wHRTHL. PLONOI L2k, e BEy 2 sRoREH P30 2 8AY, Mo
3= 3 MONHTORPIO DI DA AT,

B, SHEECARES b THANEBLREMN, A v X - BHP
BAELEDO P &) s BN TR EARACREOARS L, hich REOKH2#HEL
Tl b D L MESNS PRk LTHEPORH T, BARAORIZS .. L L,
B3R LI L 5 REA RO, S ESTENNAD X 5 ok oWz
ozt bBbnd. £, WEHowTIz, KERECRELRL-LOTH
HRERFC L - TRAHIEESE TS 00l FLGALH, RSPV I5THY,
RUEXREERELECRBOE FAREb o mb0EELBRS.

HBScBRbe foBEEANRAT 2V Tolfedind, Ul T
EVH, AREFME—RGC SR IR, SR ELRAT 5 s bh Ty
B, 1PzERLEAEORRAR, AMSCREIESLARVERHCRGTLRBhH
HATA D, cholpi DR LGALGL, BAS,E Lo,

T, ARBhOREREL, ARLTRAELLEASADMSEVGEBEONEH
ALTwkbtokErbh, RASII b - b0 LRI E. Fhiul, 7 ¥vOHK
WABT, ~v2 2 BAGSSHA LR IO LM LT, Bl 2RS0T
Lo EEb—FLTUS, WM L LCReERoREY, BRAH L LTETALOR
Hieie CHERHLEEAS LA LTV RO T iihA 5.

243 ARt P ENAREORGRE
{x1,1400
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e, hew FRSL OB TR, #RASLC itonTr, FRLDRRNES
CHole L FEMaT, KEOERC LERLTURbDL#LBRL. Wi, A
EASHTLD= LT b+ afTon =0 FFebfl LT Tiut, Th
LA BBLHE L LUH B TR RERIC L DORF L BA TS 2 L BATARA
OERAREOENTHETS D, OHESASE (ERLETLELRIHLT L0 TH
A5,

@ HHEED RN, T RH

WAy b =R T, T oORKH LRI, £, ML, RibHEHRKo
WAEE IOV T IR 21T L, G TIRI9R 248, %8 Ti20FI20%, 42271280 &
[ Lz, #hbn -HheTab 803z L, WFoiinbokEof, sLoe
ERLOFELTET, s, HEC St o Tk, BiEoRY (Ohtani&lshida 1976,
19784, 19786, S, R 1982) L L OCTHFOMIE S AR L, BT Lfih 1.

L @B e £ RN, SN, DOREIO YUY - BALH . Wdcaion
b 0OWs L, Thooh tofAMETeain, AFREmo 1RkpE O
1978) Kot FORAROBAFLHRTICTHTT, MeRHoth BT TE
RLTES. TEOER (MaiXla, b, lc) TRABIOLOC 20 TILRAM,
HHE, HeAEREOSENCENREROMEBROMCENL T, Thbizg
T —WEOEHA GO TH S, Uit RO BN ElR - M s s
CERLASE, Thut, RYCEFOSC- RAMERLSLOMAFERTVIZD, B
BECEWC L) S PERERRSEL TV ABARHELILLE, # 2 vas b=
NS 6 L AR R o B, - BEORBIILTOLE ) ThD.

1 4 F4 (Taxus cuspidata Sieb.et Zucc.) {PLEZ— 348, PLE 360

FILGOHW L B Rz U (Ta . Ja), FFRALILE 2 2L by e NodifC
#BH(Te, 1b). WGHFONECITLEARTSECAETAIc, 10, ok
L8 bl s U RS A - £ F (-

2 EIM (Abies) (PLEZ 348, PLEZI-2360)

H R & e R e 0 (T, 2a), BRSO B SIFIRILI A 2o
A¥BTED(Ib, 2b), FEEWHECILCEREAFETL(, 2¢). MHEERD
LA, Lo PIREMBAHE TS . ¢ ¥ v 2 (Abies sachalinensis {Fr.Schm.> Masters)
EHEEERA.

3 braEm(Picea) (PLI2.- 348, PLEZ - 360)

HEaEE, M RA, BOOGHT s £ O e ) A A ST (la, 3a), g
UL by e MTH BN, 3b). WA T, KTBIEGH & & o iRk
AhhD(Me, 3¢), TH=Yvr s+ 2 ERESh B, KICHE LR
P S AN R S TR Y, T h =S 2 (Pieea glehni <Fr.Schm.> Masters)
o ATHRME AL -

4 FRQuercus) [PLIZ- 349, PLIZ - 361)
RILH Th 560 AL B BT A E S U SRR A 2V ada), AL

LEPER S F
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RO RETI T 0 — A5 ES O SVa), ROEIIE, 7)1 Ok R o &
FEfe DONDSbY, (HEE & i f Loy, @ X2 a e 2 WaE Xh aat, LM
AR B Y KM TRAT AL obdsnh, b LFEETL LD
LEEI SR A, fode, Ohtanifyin thif, @ 2 3Gt ML (Localized
thickenings) AflshHhi 4 L O3 (Ohtani&lshida 1978b ) A8 444, FOa T
Elemaits.

5 LB (PLEI-149, PLEZ- 361

BALHch o, B cBRoMETIES LT TILLBRL, EET N
bR A SO Va, 5a). FeAtEae | ~ 6 R T, EFETH L (VD58
BONEITIL L ABRAEETH(VeS), ~r=vRidde o ¥ EHESRD.

6 X /FR(Ceftis) [PLIZ-09, PLZ - 361

RAM T, LA PR SHEEE - CABESOSC SRR REWFL L 2+
a,
Ga). HRHELERE | ~ 2 BB RO Lo b T ~ 10 A RO & Dnid o, il
Lot (MbEh), WA G Tl RS RN TE L - L@ L FH 0, 6ok
EOMGHARO TR Ct WBHER RS bh 6. AR CRFROEEr SBmTts oo
LEHHBRTL S, R CiE T M N TR . DRI, e S
AR LT B W eBe), = S e & (Celtis jessoensis Koidz.) & i3 xh %,

7 27 @( Morus) (PLZ]- 350, PLIZ- 2627

RART, ABETE2~ SHONTANG L, BN C2ETANS L CABRE
fTIMATa), MATPIZIL S v — 2B B A (WA, T Th), BAHELSIE 1 ~ 6 MM T
SHETH 4 (WLT0) . Al e Stk A4 O - AT HBA M & DA %,
Wie b7etita e D AR TH 4. RIEHBHRC TR Y~ 7Y Mons bomyis
Koidz.) LT &b, £ MBAELAL 7 o DRIz TIPS B A DR A E B0
TE, BB TR L L FETE L,

8 4RI o M Maackia) PLZ-30. PLE- 3620

BARTH AL, AL HABA~DHTOKZ SOBTILGSTHTH b, EHR
EHL R O HEIAT AL O AR A R A A 4 B (Ml Ba ). BOBTHIBRIL 1 ~ 8 iR
ClPECH 0 (Bb), WAGCIR AR MEREA L ot 2 LoD (8b), RIS
CEAW A S LB 6 RLBD8E), v A FHEOIEAO <R F . — FEARES SR
4 (WleBc). 4 %= » . (Maackie wmurensis Rupr.et Maxim.var. biworgeri (Maxim.>
C.K.schm.) LiE@Shd,

8 R Phellodendyony P

RILMCH b, FURMACIRJGHT A 2~ 3 LR ET 4 (Ka9a), Fabgime, |
~ 4 HIROWT TS T 1 (Kb9b) AT IS M T £ ar A BRI S 1 (90), F #-,
A L RBRN T b 5 L LR EES 4(Ke)., FnFPians sl
MR shs, ¥IKak9ak Gk, WETE DI bhnbo P KolitoBkas bk

S THhED
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10 =HF( Picrasma quassioides <1.Don> Benn.) (I'LZ]-363)

RAFCH Y, ABFRTRATC, AEACLERICKE SHMUESB0a), HAHE
B2 1~ 5 IR Th 5nt, 832 40002 208000 E AR TR D RETR S0
b GHAF S AR L.

1 NYFV( Kalopena pictus <Thunb.» Nakai) (PLiZ]-351)

Rl vd o, JLAENEE ATk ), ARA TRETS S 8ET LMERAYE
M LHRR BT A(Xa), BB~ 6 RE TRECH LX), MW HE
AMCFTLAETE Ly,

12 bA YW Fraviaes) (Pl 351 PL2- 060

BALHTH Y, AUMHERAS C LBACIRARIC A X S LW A2~ 3 MAVER
N T 4 (e a), BOMUREE |~ 4 ERH T, G 10BN R R T LR ot —
ORI CHES(NLIL), HTFCLeABREKRETELLL, YF V0T H Y
PR And

13 AT v+ ¥BPopulns) (PLiZI-351, PLE2I-363)

BAHTE D, RO L2~ 4 MOBEWALER L (Ma,l2a), STHEEAA
Abh, GRARBFELLG, BHI20TREAT b, 2 20 AL RS, KRR
B THIRMETES (XIhI2b), Feord (Fobard) wrers o B0fiEsn
B

14 P+ B Salix) (PLEZ-352PLE] 364)

Redlbfcib b, MWL 2~ 3MOWAHR LW 2 BR T L (XMa13a). £0, £TO
MTFRRS B AT, HRAELFEL L. BHHRRERA T ORECH S
CXIb13b), =X 2 AT v+F, 27283 ¥, SAoavd¥F, 2257, a1 F§
HHERRD.

15 F=H N3 (fuplans allanthifolia Carr.) (PLIZ- 352, PLIZ —364)

MeALi vd h, ABOBRRA RS L2~ 3 @AW LTHEEL(XNalda), F2-
AL i (Ma, ), e, HTRE A AAY L BLeARERFE LT
V. BORLRLEL 1 ~ A HIIETCH D, BB RERTH S XV, KR
ATBRO¥RTH L, KOMTHLRATEBOKR ST P~OET(XNadiz, RIHO:
SEMBIEC s (L,

16 TH& (Ostryw japonica Sarg.) (PLE 364)

feAH T, EMASOMTL 2~ 3BUH I8 L, FROMPLETIZAY S
MU, 03~ HEM RIS ES T4 (15a). RAEIL I ~ 3Rk TR, 12
20MIBEE A B L L W TR LO50), HERSRRE T AL $ 20, Wit
FRAEBROLO LB, FUEEPET TR ARy b Eaig.
{18c).

17 18/ F B Benwla) (PLIE- 353, PLIZJ - 565)
MALEr e, HWr 2 ~5 EFEL L TR A RE L(XVa,16a), £TOEEERR
BB A FL % 4 20XV hoe 16b) , BeSTRURIE ) ~ 4 MIRRC, F#E T S 0XYD,16b).

FrLadbiRE T
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0o, BTG T, ABTHOMTH A MOEAAZ0LRL, 270 va o Fa
vARHEE EhE,

18 e /¥R Alnus) (PLE- 353, PLE -3,

Wedlt o, HE 2~ 5 WA E S LORH A AIC BT (XA, 17a) . Fobidishe
Flsofih v 0 (7)), WEKMRIKE BN L (XMb). 2 TOoMTEREMEE AL
F L HIXMG17e), HRAMBBZHFELE V. ~vs s, rd v 2 HME SR
B

18 AW S Cercidiphyllion japonicam Sieb.et Zuce.) (PLZ-453 PLZ- 465

Al H Ty, KWFOBFRMETHRGR AT 40, HEROBRES TE{ER
Al U CE R A 5 (X 18a) . MrDHILARIL | ~ 2 fRIHECH ) RIECH D (X
M 18bY., SToMFEEBEEELAYL S, Barofib 1 Al o220 E L
H(XWe B}, $, BHEARBILAE L.

20 EZ LB Magnolia) (PLE- 353, PLZ- 556)

MfLHCE D, BRB S 2~BAT - LTRSS RIS LR s i
% (XWia 19), PREELEk 1~ 2 EEINE T A 9 RIETH % AN (XMIb.A9b)Y, IRz
HILIZ <, % ¢ OREE R HEAALT LM, HEIEA9) 3 F X n2 4B
effo. s R EEEARBIL IO D AR ARE TS, e CRRE LI
Ve sk sk, 2 F YEAEE IR

2 744 B Hydrangea) (PLI21- 35, PLIZI- 568)

RflM Td 0, BEVIRED B0 2~ SERS L TRRMIEFRIC L, KT
CRARERIR A HO s S L TR SRS O N F BT RS (XNa20). Y <
G2~ S ERETE 0, BHGTE R TR CRBL L LT L OXXb20b) A,
HELD SR LR STONTEREEEE AT @20c), LA RIS RE
CEERBES—-MBEnLh 3 2 L AR ST S (Ohtani&lshida 1978b) , &
b T E O AR Shich ot HIRRER LURERNLREL AEREL
ToU Y HEE—BTAL LG, 2 U9y s (Hydvages paniculata Siebold) b fEd
Lz, 7o B bi©h 5 TR BRETE L,

22 A& R Prnus) (PLZ-366)

WetlH T 0, HAF B 40 2 ~ 30 G L TP S A 2 (2a),
MHERRL 1 ~ A BRI CH 0 20ERM L LI T RS ERE (210 Rt Th LN,
BHE TN L, RTOBRTERLRLAALEY, FLE0L S0 HRARN
ORISR T S R ABILP R, =S = E 2SS, freFrT, Fo)
WaF wr i AFISRAHEIhYL.

23 = FERB(Evowmns) (PLIZI-167)

B TE b, B TEoh S ARSI T BT (220), MBI R
FihofiktH H(220), LTOMTHRIReAfLRD, 20, LHABYEHE
2¢), #f, ABTRARBBREC, A AREYH 2(220) LS A SR THE. =
s em o,y U RAERE R L.



179

24 NTFEAcer) (PLIZ] 354, PLE - 367)

BALM TR ), BES s R ER I SNl s LTS ST 4, NTER
PR fe (XX a,23a), B ATALARGL | ~ 5 WIBRGICH 0 A CH B (XX b.23b),
TER L TR AL, o I BRI A Gk LB IR o XX e,28e) . K
D B AN HERRA R L a0h, Thoatly e PR R R
AL OEREIRD. Lhl, d=FETE, RN TORSESSRICRED L0006
AAvna7, THE AT HAPERINLLO

HhTkh, ~FTh=7, ¥vx iy
@, BEORTETELL

25 L+ /F®BRTilia) (PLIZ] 354)

MARTHY, LOEGATIT2~SMES LTHAEFAMBARTS, (XMa). *
fo, Rl RS R Es s EAEONE), ROl 1~ R o R
HLOXAbY, BEBERCRLANLH S, WHLOEAMELRH-H(XAc), »+/ ¢
fallad b S F A P CHELOLRTARE.

26 XX M(Cornus) (PLIZ-55. PLE-67)

FAlH s, MERRES DR R EE G LT RIs 2 2 (XN,
24a). Wog BURGE ~ 4 ARDOOR T LT B AR OFST IS L HIRE A L WHETT A B L (XD,
24b), HHEHELE TRECAALRLQ24C), HRABMITEE L AR, =
2HBREY o A E AR L TS, MR ET S TR A, BRI
B CORRGEREY o8 KM TEL, § X8 (Cornus colrorersa Hemsleys T 4
LOLBEXND,

27 N B4 B(Swinga) (PL{2)-335)

MALATH O, B OMRIBHEHT LT L (XXM a) . FRHRIL |~ 2 HIE
THD, AETHIINXED). ETORRNERILRELASHEL, 20 ety
AR (XXIe) = E ok ¥R th D, v F T (Syringa reticulata  <Blume)
Hara) CH L LD LT R L,

28 =7 b3AB(Sambucys) (PL21-355, PLIZ-368]

BALH T o, HERUAMTEL 2 B LIXXNa.25a), BRRCERATLZ LS
A HCOHHERE 1~ R TR 0 B TH D (XXVL25), MR E kLS < ol
#AFLAHFOAES), BT, Bl AL BT B E XS L (XXVL25h) . HET
BEILE CDHHREATATFO(25D), B, SAAABOBRYFTHELREL
(XXNc25c)., =2 bodpitey =2 baThabOLHESINE.

2 YIS F IR Vitis, /7 F oW Ampelopsis, %) (PLIZ- 456, PL/Z]- 68)
Angiciz, BHTEOAXFGHTFACSBEMNESH LT 200888 6h(XXVa,
2623, FoHHHUEL LOMMINILL 1 TLOORIBISLA |4 L (XXVb,26b), iAo —ghAcal
BERAFCRETuS, 2, MW, REBILROBESALRE,
SARBECRRS OMESS Y, TORBRESCBT AN LA Sl foed)
UL TR, BAEY w7 FoovapBEE L LA, Ak E HmR B CHD
LChofe, Lfatia Ta«7 2 (Vitls coignetiae Pulliat) & 8658 L%, RILETFT
i, war Rl T 2 v (Actinidia sp) SEERERLLO LKL TR, 2 7Ky
B A THHOGIEELTRETY v, £0%H, 2T, MSLTyaiMys L

#7573t llnmE 1
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TRt XXM@a b4 W XXV226 & Sk B LTy oo, HETORALIE LR
MR ROW GO BarD Ravb L B0 R A L, BITARELE.
B Rz, TR Lo crivbononeT, Ty, Ridolicii.

30 AR (A +HET) iPLIE-356)

Hix LM TH 0 TR RN AR A (XXMa) . Rl
W, T, ARSSRAITE LA, K2~ 3@lMe Lo b FETSOMb). K
Bz, 2B, YA ABOWNE A R ABRABIIL TOR M B TE A A,

M FEA2(T A LK) (PLE - 557, PLIZ-368)

BB va 0 (O0Ma), B e - A Sl FOREEGL L~ 3 BRWCHh
DL ORFTE A (XXMIb) . AbifRiL, BRSO S FIEA VIR E o, BTIE
P HIBE HIL A S bavh, 7a o (Rhus) BHER SR icpt, 7o v BBEROLRA
RS EMBBTLERTE Lo Lo b n MBS L, L L, KRiRE2OR
WA, EBRROKELFL L, FOLBISELRT LB L TEALEHS, ¥
AR TH BTN A Dl S bh s

32 FE 3 PLE-T)

IR TR ERILL TH 0 (XXKa), BN 1~ 5 R T R T A
ACXXKb), 7, Wiz, HEOBINE L G ARENTET 2 (XXKe) . Bifao
BRI TELCH I

33 FERA(= w7 S5 ) PLE-15T)

WAL T 0 OXXa), R S H TR R R 5. BShnRE 1
~3MEETH Y, kPRSI TEE A S0 OXXD), ERERLL TR AR SN
b, AR, AR AS PR R b, e al| (-
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T, EEOEL - EMOWL: - BRI h MO KNRN - Bt rCREIAL4AT
5.

2HERTRECELREN A LA, 4B LMOMESS | 4, BEShRiLhoR
PR i i{ed~ v v F - R{E® 4, 16, 19, 40, 52, S8LHFH AL THI» L
1aiah, #E11-43- 44 TID 4 N4 1 AORNATAEARESh TV 5, S
RuThi Rt SRt RECKALBR >~ ThHS.

REoMRCH- T, LMMAS08 X -2 ~ickn, FROL ik 8
BEYATE- 1,

T ok U A (2AR D — k(3 HED— AR L D BRELEC —ERAE(3 HM)
—AKFE—7 A%V WE(S HE)—AR— KB BOLE2.0, 1000r.p.m. T 1 BHGEGS
W) —KBE—7 4 b U ALICS 4D — K B —By I B —HF A T — K 5 o B A
L, 7v43— b 1 RREO2 &3 PR L.

B R 40015 T ey, LB LT, 00088 T . MR- T, 8K
TEW % 200050 L8 5 % CICWIAMB LATES - MF L RMEACHELCHETS X5
IESints. Lin LARTER 512000 ki 1 L 2SS iz i o 1o

#oT, RRCB L > TRARE S GEH L{EY - B8y R LTR L.

O HinHR

BEAER - BT SRAFALZH LT, o8 - BIRNE TH 580, TR
DEBERERPIn ot ¥z, RLPICRBRICL - THE Ll - BT2AS (&%
ATt

HAOREDS 6218 | ROBCKER, 2 KBHONAER, SHOBT, BRIMET
ZEB N L, EoRREUEE ShZ EXRMBR TROME ) THS.
WK Picea(r Y el =/ wy - Th=/w»), Abies(=[K: b Fv?), Pinus(~
vl A =2), SalicPopulss(¥ > ¥—ra¥r ¥R =/ s W9 ¥Fr¥-F 22y
F M), Alnus(~v ) ¥R ~v 2 ¥y ¥ M), Betula(h 7 ¥ B v 5
Ao HL A K hwr), Fagus(7+ B 7)), Juglans(r a2 K: o+ =
ra i), Carpinus(2 = > T/ +7v4), Conlus(~>A /i nosts -2 )ny
28), Quercus(=2+ 7 WW: 977 - § X7 = Av0), Umus(=vRi ~r=v-
deav=v), Fadus(r 203l ¥+ % 74X 2), Magnolia(= 7 v K *
ik eady), Tila(sr, %B; v 7 7% -3 ARLA2.), Acer(h =T R;
A2¥H=F O F 7 h=FHh), Rubis(¥ A+ T/; 7~ FF . =EHF45+F
), Phellodendron (% +~ ¥ | ; % »~ ¥) ,Araliaceae( ¥ 2 ¥F; ~ V¥V - 2 3 2 + i1},
Rhus(r v 2%« =y arfl), Sambucus(=v + ajlf; =7 =9 + =), Hydr
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angea(7 w4 W@ 2 v o 2wl

MAk; Moraceae(7 7§4; #+ A #% « T+), Chloranthaceae(x > § g v§; &}V
X nfl), Urticaceae(1 7 # +§#; 1 7 7 +), Polygonaceae(* Fft; 14 ¥y
= 3V s x 7)), Chenopodiaceae( 7 h #8; 7 A+ » o u ), Caryophyll-
aceae(F Fraf ~=~. & > 74{ll), Ranunculaceae(® Ky ¥§; 2=
Yy THAGw7M), Cruciferae(7 75 +P; Xy e FanradHiofp),
Saxifragaceae(=4/ 2§: %2 7 £ 7 2{l), Rosaceae(~ F§; =+ &1z v
smS eI E VY FHR) e P e o M), Leguminosae(~ B 27
« ~wx v Fofll), Balasaminaceae( ) 727 UB; ¥V I 7R YU TRV D),
Labiatae(> Y B2 7 £ FY = 4 % &~ {f1) Onagraceae(7 -+ ¥ >+ 7 ) Ar
aliaceae(” = ¥§: 2 ), Umbelliferae(« 0§} ¥ 70§ =V =. % - 4S%
¥% 2 ¥{fl) Haloragaceae(7 ¥ 7 + 2 8.7 VU 2 b 7 7)) Avtemisia( 2 = ¥ K
A4 = e44), Carduoideae(® 2 8iff; THE ¥« nv AUV O aFAwY Y + &
¥ 7% i fif), Cichorioideae(# v HFP ~F 2 a v+ - 3% ) > M), Typha-
ceae(# 7P #), Gramineae(4 #Fh; ARF AL AT HI ¥R 220
o+ < RNEMO A RBBML), Cyperaceae(H+ 2 U r4H =V 7T IH ¥ ks
vAYl), Lyichiton(: X3 g 9§ § X3 g % « ¥4 ¥ %), Commelinaceae
(o248 »=229), Lillaceae(= V8 A1 54 2% - dF ¥ =20 {)

8F; Equisetaceae( } # #§; k74 - x¥3), Lycopodiaceae(k 2 ¥/ H X5 §:
eh 2 HX5), Osmundaceae(¥ »~Aff; ¥v~wf « FwF o ¥r=1fh)
BT Monolate type spore(LEABB T ~ ¥ W), Trilite type spore(=
SABRT: 77 M)

MAORHCRE S h1E8) - 712, —RERSSHAMALRLTVLS,

BUATER TRt M > Abies, Picen L ¥ 3IE M © Juglars, Salix- Populus, fuglans, Abnss,
Betula, Quercus, Ulmues, Acer, Tilia, Fravinus, ¥7E¥) - F (2 Polygonaceae,Ranun-

5 T Card Artemisia,Ty -
Lysickiton, O d Monolate type spore % & L - {E¥HL 6 F a0
HRRCHEShTVS.

BATER 12 Alnus, Quercus, Belula, Ulnmus VBT, ¥\ "C Juglans, Abies, Pices, Sal
ix-Populss, Acer, Ttlia, Fraxinus, Phellodendyon 7% { lH LT\ 5. BEAThIM Y T
Ulmus, Tilia % p{wic &\« Alnus, Juglans Sakix-Popuhcs 4% M LTV 5. ¥4, B
9D B % Rubis, Araliaceas, Sambucus § 4 BHT 380, BETOHLE
SAER Y RAESH L+ 5, BEHEELEO Fans LfirTREL2ERNT
WEEHh T3, Mo Pices Abies Pinus pRtoM AT L 82 bR D,

AR BT TR T Artemisia G M
type spore A ® T, &\ T Cl i Caryophy R Umbe-
eliferae,Carduoi Typh Lysichiton,C O: B CEHT
5. ERECRME - BT EED i B i Ty ,Halorag-
aceae,Cyperaceae, Lysichifon %, H% 0o I\ &M% if {rPolygonaceae,Ranunculac-
eae,R: 1 Artemisia Grami FORELRSLO2EA IS,
M L L THIFICS (ETF+ 5 Ch Caryophy| uciferae,

Commelinaceae AHES (MM L TL-2 2, TEROBNIEA S # LLEO RN &
#x Bhs Gramineae & #ARATERBIh TS,

HTHICEH LT3 Moraceae DMl C, RFMO 7 v OIEELEL L
hs.



© FMR/COLT

a)  HEE

$2 a3 b 2B ORGSR LSRR 2 > 2 3 b= RO B
B, »Y/ %, Y55, Y2 ¥W, d=Fni, ¥3hvA, ~p=v, 1 X495, 4
EYh=F, vrrk, koSS LEL LEBRARMAIN LTV LB LBRS.

SO X5 e BAREN G BHE, WIIEGCORRL I RER L=y, v
2%, 4 2y n=TREE LERIEESKS, B0NR0ALCIREFOERC L
STHMSh, —~HICI XFT, ¥F8 V3, = 0A GRH LT ARSBR Eh
R tEFRTODOEBELLRD.

Ebhic, ¥4 FIR|, #3/%, =/ =7 b a$OWROEER, HAXKEREIhAY
DORVEMBFELLE EERLTWS.

ECEHLTWAREOA A A XK, BFwI VY, FRATFwY, ==,
A ¥, THRISH, FUTTHL, ASHNE, AALE, WRFMMORIER X
HBMERCRRE S VEW TR, BHA RS S To e RS0 00 THS.

Er, MBCRAY R, YFESE, YRR LLERGHSIML, Hv, 1X
Avgl, =STFIHY, 5y, b2 HERED, FHE-OBIE BHIC Y Y
FRYY, ¥P VTR, TV bo Y, Eved, ¥IEIE TR EANTFHEH
5.

WOy, =R, v BLIARTEREESO 7 2T, ERPRE
Lo TR OT, AWMDCEN LTV LaH it

B, BERAONINCE~~ 2%, YFFE, ~a=v, 122 =FRELTIH
BEH LTS,

b)  REEEIOWT

2 a3 b2 JIREEO R T, B REERRO L EC WSS ER S h,
KHBIC 7 0 —F — 2 o VIfTEbRTVWE. ChE CEREIALENSONT, $
ROVrOFORDE = 4, 4 A¥, 2 a#, BY, ¥¥, 7 7 FoBRMBREHED
EHPHE ST H(E - Ml 1984).

HAF - MEABOK L3 L, At s ¥OHER SR CRIGHBETI e, FEL-TH
BT EdG, i 0 ORRTRELATAbh TV SR TV S,

B L fEs o R HEEA S # L LORBR L2 b o1 FRERSEENT
BY, AAHOMBIAREIRA TV LERLTYS,

4 FB0 X OoRBHICS T A 0EFHTHEN, 7o —F —va v £,
A A¥, 3A¥, ¥, TPOWThrOERTHSS.

EEL, 2ARD0TRAMCRTIALLERDL ), AHOEBALLLELE~
ETHSHD.

ok, BMBE LTHADZ 7, BEOTY, 2777 ARBRENS 7 7HOTER
HhINTHEHREN LTWE. 7HOoRTREFRERASOMIRHNORpES
RArBRHL, M) HCHRICHRCEELRETA T Lt Ebh L TE
DR 1984), AGH THLEMSRFROILRARR » HEH LTV 5(REF 1981). =
THE Shiz7 TRHERORMGN 7 v ChENEN L, RIMTFOEEK X - TR
BhETHBD.

THHE, LUFOH, ~as, RV EAF, ZhvEDRY LG RSO TER
SHAIS L TR D, MUGE CBHPRAREL 7 » — 7 - ¥ o Y THLREMS
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DRSS R TR ORENCHS 5 . P IR 120N O MR SRR & W DR 74k
SIEBCESRE L, B RERAT bR TV s LRFE TR VR E
aTwh, Lhl, #2¥asb=)BBOL 5K, SRCBRHENBIRHTSEL I
< offfitie, b Lo THE LEARE S, ~RT5EHRRc RS, cok
SESROLMOT v —F — vy YETE - RERERHDTEL, RXHROMBD
EHMOPE S  OMBER TR COR EXRLELOT, HRIBHLITLEVTH
25,

@ shyIc
#2vaa b2 REORBCE LT, SEIAL 4O LB ORI 25
LR, FROSIEMNE ok
1) BURTERZIE 1 #, BATER 2 W23k, BT IH, BRAMRT 2O RESh
i
2) BEOMAIL~¥ 2%, ¥FHE, 1 XF53, ~tzv, {1 A¥YH=F, ¥3J
#, ¥FhVA, d=FAL, YIREBREEL LEAREEBKS S LTV,
3) KR —HHoBi YR 0T, BASER X hi 4 Eeic i o KRRE
EL BE S
4) AOHMEAS A L EDRFM X 2 Hh DA FRIERSBEHT S L L b, Hugde
OTA¥H, FF AR, TIIFRENLERELTVHE &6, 13HEERT
IRBIRIES ATV A LABELSLE
5) b CitbssANE L LT v TAS 7 P BIERSEH LTV 3

{BETR

PERER (1980 TROEHY (I - RN BsLHELETEY, 7THoMRCoLT] MRS
AL Ak SR R AR R

PREHGE (1981) TEFHEGHOERRRN HHE LWk FoaaPmisme Rl 8
9%

PR - TR (1984) FRARA RN 3 — MRS

DA - EMET (1984) (AP S=YL=/08] THEORE] Nio
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FLDIIHAT

(R EWE

JEHGHAHESH Lo ROMBYHE L0, b 510560 LS i s, WRSSHECE
OFE RAE LR ETHEE fok0R, ok Y I Tini ST LTl
ok, AZORRELAR LM 0227 b - F—anRSORRYTWRENL, G
ORELYAFLL. TE IR O MR EHOGRIEE 2 ERV X IRBTHRBTHS.
WEROS MK ( O0 B oot R40FRLAHLHBHETEN SO NERH
£ HFEHHIHUPHICEBE S h RS AR S, LAMCBET W0 - L WA
ORWL LT, HFREAFRB > LHERLBE SR, BERCLI0ED, 0B
B TR, BELThbhic Latliho b ELBRATVS. LTHM, &
MR/ RMA G LR, RO ROMES MM IhOTHE. CCEMBOR, £
ORMMETHE.

SEMAL, RPN 7 Y 2 b - AOREERS - BHET - S0
B8 - BRMRAY - R LoLRGHC I RN S 0 B A - RS - R
BRBRENFRD A »A—RHi b, FOERLFAMEET 520, LEEAFEER
WHRGE - MORLEX LNMrFRENL L Lo - BAFRLARTES.

BT AoV THEHOA 4+ OMBER T\ o, SEB&EL AT Y2
THACBN RS T BT RS ZMAER S WRENS, RS 2RE 80T 0
K, @SETYR-MEHEEEFREEGH, MHT O RECLiiz: GRAMERY
HTuS, 2rd b oy P REGENOG - W 207 o — FESEN L. T
A ORTFRMRTRORBICIE, LBHAFRFEANEFHO LMY
=i, AHEREHERT, BEERN=ZLOMECTERC L2600 THE. MLk
Mz, HCEXEELTEARBOIWEDEERAOL L, BEALABI 1. [
HoHFLBoRfHRH R TEc &8 TRERRL PEEOEHTNENSF
Wi tbot. ¥, EBSRCRNDERRSNEOLAEBKC K L.

BBONEFYOR—BRHL, =5 LEA+OEN ¥Rl THRIALZLOTS
5.

REhLME

(EBORAMELER

B0 RESERMTE 2T LRk B, K¥BA LGS IR EN
LT, W 2»offRERORNS 2V RERY FUMAELIHELL. to—2RREE
5,904m' £ H LT 2L BOREMB M- LChS. oKk, SLBERR
ORBMETIE LI LIERESH, B A 5 + OHENFRONRHEBI@HShTn5,
SRR R L RO P R E L, o0 0 RIBPREONENA LR
BT 5FHm e Lk L RVCBR Lo RIITES. FOBRICOLTIE, 23~%
HeBMIhizv, Sofis bRUGRIBOETMNACE ), $EAEOTEMAT
LE, K, CoFESEERCKRLRHTE SRR, ke b SR
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RHODEL LS. Thind LT, ZXNZBEER»CORBA LV ik Elc
HVRENSE D, SHROTMMMEHS, L HHEOKG-FROBRLEDLL.

RAOBBAT—)

BBONE L BENHLR L2508 0, LBOREMEORMIZIR ¥ hic 2HM
H5r5Bbhs. W—RHEEELYRR TSR SR L, THET 584,
WL MELOEASIITLC, ocitsom b ATV B BA T o Loty —
Abpic v, CoMoLBEER, ERFRSDHLEIET L TRclE, st
s BENE. DOk RBERE O, KEOFRMM P @A STVt
BolMHN LA BAT30THL 50, ThitBEOENIC X TREORII R
HOES . ERRBOKESD VBRI TV, S8, RERE 5 -~
OFF L LTHRAFERB L LB TW5,

MERREA s - eBEELT, L5 EOURBYRELTHELV 2 E8iBE. Fhit
HRRERD COLBWERIC OV THIMANBLEhE S L, X 2 FERC
55, DHORBC BB LD, CoEBRAOLBLEANRYRTLBNG, 254
BoSNcRET S0 EROENSAorB{LMW52 )3 XUTHEH~> ~ F)
A LTRE AL, WILL M2 BBAEROALILL - ECEBOM T, Kith~
P FRMLETARREEEOBE LTEAL, EENLAE it Bhi- g~
LA LR Lo o) (MEED EBATLS. CoKKMRKED <2 - 12,
020X EEREOVTLRBMCBBHERS. 2D, 3, §BEREETLENC
BELTRECROOMES D25, ShoofEMchR s8Iz, T2 LTHRNE
o bR BT B, X08~09, YO5~10hH THESh TR, Lab il
OEEETI 3 SHEES S LI 5 BEENRE A TS5 (2~UFD , 20
BROBICHTE0 ¥ ) FOBHEBALROBE L MAT S, MELTHAZAT.
AT PR AL

=5 LERROSS, HEREORENY L - THELRLFRL, Yol Scrmfs
ThaAEssm. TheRUTI0L20F0 0%, ¥ D REACSE (TvEED
R R,

Ol SR TITRAOLELBH ShTuw 5. £0 5 BISHIL 2 FHER L @M 5
Ritth~o v FroRfish, 1RO~ ¥ FORBESG, 5 1 @XR{EH520 6
Hitahi,

WAt ORBROMMML, —RbE HE v, TRAKRM) HLBENEL
FUE(FRTENEAS 1981, p.36), ¥ 7 1 NRW (BH 1977 pID) &, B
EHRAR SR 1971,0.6), WP Pl X 7 AK(ML  1985,p.
17~ EFRE IR TV HWTHD . COLHTRRDLET, ¥27¥az b 2]

COEEE BT AR~ v FALI0EY ST EERBE LA L2, COBF
SHETEVC Eb Do THEHTHLELRSBVESTHS. BEME,LLLTE, oK
BOMORECEAERFOLELARL TS LW TR —ERRTES. LT
A, CheOLEOMEE, HEOBE VT RENARMEL LTRECEIOTR
mWEASH. b LCOBESMERTV S, Tho®74/ 2REAKCALASL
5% (%04 (FE) 1985 : pp.32~78) OMMEEOAL LT, MNZhs~<¥T
BHY. .
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MEEHOHRBCOWT

F2van b IREOERARB LT, TRz ik, G- 207 o — FEEIWE
KON LY. B RoRBC oL TRREAELELTHEN, KHORK
ELTR, LB THROREFREEOLOTHL ) L dori—RBTH- 1
L xiImmks 1983; p.21.21, WM 1983, p.2) . Lo L, AMEOEATHESE
ATWERMNGTAE, thEToBihkcEREREL 3RS,

TR, BXRROENEROBR, ficthd thBcHE Lo - il
HEonw FOHBERETZERL LT, COBRATRELREBEOARIEL—RE
ROWAE ST LHDE. i, FBICE S Lilifbst, SLElicdsy - Crirbit
DI BGR LA oV b Sh (MRS 1972, pp.50~52).

BEY CEBECATU 3 RUBRERROZ S XM, AEHLIRNORIYES
HOCTREOTEASMEE L E L LTFRARSS. &5 LERALYHET 3NN
ELT, ¥2¥a = b=l RFORHO L OERIL KR,

COMBTIRAF LY, 2a¥, TrRELBLLETIMEREN, M bR
WEh T ik, R ShABFOMBNGS Fbatvy. Livl, EOAEMNT
BRREDOL S LD TH- ROV TH, FEREIFRELTV-2. BRATOLO
Ot b ied o, M8, JLEEA TRE STV B ROBIR OB G, KEE
AOR - 5% - W XoltrmohTyv5 (HE - IWE 1982, p.27~28) . LK
WHOHAN RS CRE SALMEC, RELBEL ., HCk- TERAR TV E
FHEE LG, LoL, CALCORBRARLREOWRURLESCHAIATV30
e, MELLHEM LTV L 3K (MH) |, coffmcaohdisn, LM kGs
BBEROR EB6LLTVATRROBE ECFR TR FORKTIZ, +7
¥a 2 b =R, EEEGHEROREANL LTR BERB IO Lhua,

i okH HHORMCIR, LD LOORMES L LERESh TL58, TR
HECEhofz. AFEIME L. TEEATVRY 2 & a3 b 2 )IRBOBEDMIL, £
AREKECRGOT, ERABEAEISETRACWLIREILSS. 48, 75
b A FORHEYRELT, ToBRN T ReY b LEWEES . k¥k
b, MY by TERRIEYRE LR, toMs AR D 508,
EpIERE, RRCL - TRSFREPBRCHEINLE. WIKTHRLTV2 LS
£, #2vaaba)l- 7 b2 IARCEEROBBEHBLTCLZOKN, Thbns
B, # 7 ¥am b= IR SRR T T SRS S LTt &4 Oy
HDLREMEOE S LERC BT, W LECTRESRLVAHR. AR ESOR
BARARL R L RMIED (F ) ORENEY E REFE L ORI oL TOMT
bHEHATHS.

(MEORRIBY

F2vaa b2 IGREIC T, B2 R0 LB RSO LB ki,
FOEEH I LM FEL TV, 2% b B 2 0N REOBREL BB oL TiX,
2ODORAERFTHIEATES, Thiz, H2EMOKESLASH OB THE
Thihic C oMKy —RYMAR LrBE L, KESEEONECHEShBa LT
$3. BREKEORNE L\ 5 EES»HTHE, CORESTEATS LizBLC
feinotz. Fhul, ZOMBEEANFRE L LTHASAS I TEEOBTIFCIASRT
Br-AnSd, BMPME LTFER TR -1 LToA5, i, R LVEKIZIE
LT3 KBOERL 6L, 5 - v AORMEY bHB L. ShinXiyoR
FOEFCKE L pdbIMETE . BHEOREEABHTI 5 Litv{ o0olE
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PEELT, KEOWBNG| - SARTREZFHEDSE. CORMOBB-2—
B, ACHENT S W B OR = b =K ROR S ANNE L KR T S Lt
wehsY.

BRCHRT

{EFRBOL A=)

H2va b= IBEOERAR, A A¥, 2A¥, TORLEOBGEFNL, 36
EEEORThONIOMEDT, BEALEAWLMRL T I, KHEORME 4 FT
WETRREND LIBETESD. BEATE, EXEOBRB LB AbhTuvi, Tk,
EEORBANN O LR Abh B8, & AFEBNTRBE » 7 LR
*y v Thok i A ERIRAS . HUCREE LOABORETHL Y. B
i, ¥ OEIEGECKATF S RBRL, 974 - ¥2F~A v Fri Ll
LTk, O%E L OMOEL2HHCE, AKX L 2K ERRSAGVBATV AT
BH5. COM, ¥2vaa b= REOLEN, HIORENSLT, TOB BT
AEGHICUR LTV» 3 ORFRNTSS. Mo 5 LcHEEE, 6% L h, K8
ERUBWADERD, LA OHOHKE LARMO b LICEF LTV 2 FHIAL
5. %L, IO REEBMAY2 Yoz b2l 3 b 2 IARREROLERGRS
HBicy -2 TV ETHRE, #F-bhTL 3B IFONERS LR, BEOR
WnBDEDTHS.

R EDRE LT
MPORBESERTEbNEL K, #2723 b =IRBHEO+BCoWTH,
FmE - +HRER] LVCIARTRAZATLS. Chitnbbd MEXHRBSEL
RECE) EV SRR, HORRESRETRMNICRB L L Elih, ThE
oo JEEEHO Z OBHD b 01X, AMOLEEY T 5 — B & ARORROER
EHS, RUAORBRRMNETA TR EABBIATHS. LLbk, YHoRk
BR»ThE, corftholThs s, LiL, BREXED EnShhid, HKEXD
kBArolg: Mkl oM, LhRoRRELZMT 586 R LTIFET S
25 IM, EHIEBOLEOMTL LTl THAVHIEVG-OTHS 5 b, MIERKED
mMTh, coMBCHLTREERA—ELTWELWoThs (L2, HFE— - BE
#F : 1984, pp.80~105) . 48k, KB, LORNIBELOTESS.
(FE—)

4B

PERBE=NEE 1977 [ov7 </ RB—NUARERER] TROEABAL

PFENIPE 1985 74 2XEMOR WM HH¥Mi TR4H R~T HEFESFS
PREFT LSS 1982 [EEECkT S REOBEINT S T BERLE [t
H 5 RMROEN(FH) pp.26~30

PEE s 1983 TEEXMOERYB LT MEHES »—Fa] M213 pp2l~27
PEREE 1963 [EOCUEFRORRLIRE | SEFS,—ra) N3 pp.2~3
PEEER 1971 TR EESTETEAS

PEREAEAS 1991 DREGEMWC S 2 HFEONECE] TRUEWEAS
PELHE 1965 TRSRNEIDLSRMMERE] HFITEREAS 285

P AR~ 1972 Tovao.vh-743] RECPRENTS
PAKGE - FEET 1984 (BEPCRFE=YL=/0] THEOER] 499 pps0~105
K
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