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Abstract

In resent years, the pH value in lake kussharo famous
as an acidic lake has increased from 4 to near 7.
Following this, data having an extraordinarily high t—
phosphate value was measured at 2 times in the last
years, 0.035 and 0.056mg/l respectively. We were
elucidated of the mechanism of the onset of high t—
phosphate value that appeared in lake water was caused
by lake deposits, which were 0.3~4.31 mgp/g, higher
than other domestic lakes, and its deposits were formed
by materials from river water and lower pH lake water.
After entering the lake , the river water is mixed with
the acid lake water and colloid particles attract each
other and precipitate near the mouth of influx river,
Yukawa, and its deposits was send from bottom to the
central part of the lake surface by strong wind—driven

currents of the north wind.
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F1 FRHKROMEN RS
v R, () :Aillk
E~-o8% % R £ .13 EHXiA(mg/1) ® M Emgh)| ~YU-ESlatm/l)| =52 F m/z
1 1. 1=J%200IFL 1.1-DCE 0.02 210 357.0 96
2 AFEL-20F91F DCML 0.02 20,000 1.1 84
3 Irans-1,2—¥ 200X FL > [t-1,2-DCE 0.04* 6,300 5.4 96
4 cls-1,2-¥oaO0XFL ¢-1,2-DCE 0.04 3,500 7.3 96
5 s00%k b4 Chloroform 0.06* 8,220 341 83
[ 1.1, 1=k 200X %> |1,1,1-TiCEt 1 1,150 15.0 97
7 ] $14 % ] cCl4 0.002 800 23.0 117
8 1, 2—¥o0014%> 1,2-DCEL 0.004 8,690 0.9 62
9 AU Benzene 0.01 1,780 5.8 78
10 FAAAA Y (HBES) LS. 96
1 k) ooOIFLL TrCE 0.03 1,100 9.4 130
12 1. 2=¥o20070/€ 1,2-DCPr 0.06* 2,700 2.2 63
13 7axvosoni s BDCMt {0.03) 83
14 cls-1,3-¥ooasox ¢-1,3-DCP 0.002 2,700 1.5 75
16 kI Toluene 0.6* 534 6.8 91
16 trans-1,3-¥2007Q~2~ 1-1,3-DCP 0.002 2,800 1.4 75
17 1. 1. 2=phU20QT4H> |1.1.2-TrCEtL 0.006 4,500 0.7 97
18 Fh520QIFL > TeCE 0.01 150 84.0 166
19 J7oxsoo0sis DBCMt 0.1) 129
20 1. 3-%2L> 1,3-Xyl 0.4* 146 9.5 106
20 1, 4—F L 1,4-Xyl 0.4* 156 8.9 106
21 1.2=%%L 1,2-Xyl 0.4* 179 3.9 106
22 JOERIMA Bromotorm (0.09) 3,180 0.5 173
23 1. 4=YopoN> ¥ 1,4-DCBen 0.3* 79 4.3 146
A AP 0.003 35 4.60E-07 201
FrAALHNT 0.02 30 2.S0E-04 100
F2 HNRMERME

EET S

Gas Chromatograph HP53890-11

Detector HP5971A

Data Processor HP-CHEMISTATION

Concentrator Tekmer LSC-7050

GC/MS Conditions

Column Rtx-Volatiles 0.25mm ID*1.0 . m*60m CRERY X5 w23 &L)

Column Temp. 40°C{1min)-8T/min-200%C

Carrier Gay Transfer line back press 14 PSI Flow Rate

Detector MSD Multiplier 2000V

‘Transfer Line Temp. 250%C Ion Range

Scan Mode

Aux Temp. 200°C

LSC-7050 Conditions
|Sample size 10ml Inject time 4 min
[Septum Teflonfaced silicon rubber Cryo cool down temp. 2 min to -50°C
|vial size 22ml Cryo Injection time 4 min at 200°C
Sample loop size 1.0ml Vial needle flow 50 ml/min
Equllibrate temp. 60°C Valve temp. 120 C
Equillbrate time 0.1 min Transfer line temp. 120 C
Mixing power 5 Injection per vial 1
Mixing time 10 min. GC cycle time 30 min
Stabilize time 5 min Platen temp 60 C
Vial pressurize 10 PSI Platen equil. time 0O min
Pressurize time 0.5 min Cryo union htr. 120 C
Press equil. time 0.1 min

Loop fill time 0.5 min

Loop equil. time 0.1 min
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Abstract

Analysis of 23 controlled volatile organic compounds
(VOQ)in water supplies were investigated by Headspace
Gas Chromatography/Mass Spectrometry with liquid
carbon dioxide cryofocusing.

In conclusion, the advantages of this method are as

follows:

(1) Detection limit could pass one — tenth of the criteria.

(2) A wide dynamic range could cover various samples
(from Public Waters to Groundwaters).

(3) This analytical system could save a lot of time
compared with purge & trap methods.
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Estimation of variation in the physiological activity of microorganism

communities and their survival during a sinking process

Shuji Hino
Hokkaido Institute of Enviromental Sciences, Environmental Science
Studies Department, Kita- 19 Nishi- 12, Kita- ku, Sapporo 060, Japan

Abstract

Variation in the physiological activity of microorganism communities was studied in a laboratory experiment
under peculiar culture condition to clarify a sinking process of bioseston in Lake Akan. Levels of ATP,
adenylates, and sugars contained in the fraction of 40 to 1.2 ,m in diameter decreased rapidly in the fraction
of 40 to 1.2 xm in diameter when the lake water sample collected from Lake Akan was exposed to weak
light (2.5 ,Einstem™*ssec™') and 18 °C for 7 days. Decline of adenylate energy charge (AEC) value indicated
that low physiologic al activity of microorganisms in this factor. In spite of decomposition of particulate
organic matter, dissolved organic matter concentration did not vary apparently in this experiment. A
remarkably different tendency was observed between decreasing processes of adenylates and proteins. The
microbial physiological activity, expressed as the value of AEC, fell down during 7 days in the fraction of
1.2t0 40 pm in diameter. However, the AEC value was in high and constant in the fractions larger than 100
pm and smaller than 1.2 . m. These results suggest that the physiological activity of microorganisms (40 to
1.2 xm fraction) fall down in lower euphotic zone in a lake, and suggest that they are grazed or decomposed
by zooplankton and bacteria, and organic matters originated in decomposition of phytoplankton is utilized
efficiently by heterotrophic bacteria in a lake. [ discussed the variation in the physiological activity of

microorganisms and their survival during a sinking process.

1 Introduction

A release of photoassimilated organic matter from
living phytoplankton has been studied extensively and
has proved to comprise a significant fraction of primary

production™'*'"*",

As well as dissolved organic matter
released, particulate organic matter , mainly bioseston, is
also important as a that of supplying source to
microorganisms. If particulate organic matter originated
in ¢f. phytoplankton had been sinking slowly to stratified
layer, their physiological activity might fall down by the
changing externally physical and chemical factors in
euphotic zone, which are water temperature, light
condition, and nutrient condition. This variation should
affect to supplying of dissolved organic matter to other
microorganisms. In previous papers, 1 reported that
localization of microorganisms (mainly, phytoplankton)

124" and their survival under ice' in

and their behaviors
Lake Akan. They are growing in euphotic zone, and

then are sinking in stratified layer to be increasing

and/or dying within the process. Although an oxidative

decomposition of microbial bodies and nutrient
excretion from them were studied by many
workers"'**** changes in their physiological state in

the sinking process were not clarified until now.

To clarify the problem, I incubated water sample
collected from Lake Akan under a state simulated in
physical factors, weak light at 20 °C during 7 days, and
estimated simulatively the variations in the biomass and
in the physiological activity of microorganisms by
measurements of adenylates, proteins, sugars, and
adenylate energy charge (AEC) of microorganisms in a

sinking process.
2 Materials and Methods

2—1. Study area and sample collection

Lake Akan is located in the eastern part of Hokkaido,
Japan (43° 27’ N, 144° 06 E, and altitude 420 m). Itis
a mesotrophic—eutrophic lake, with a maximum depth
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of 45 m, a mean depth of 18 m, and a surface area of 13

Km®. A sampling station is located near the center of the
lake, and water samples were collected in 19 September
1985 with a 6—liter Van Dorn water sampler from a
depth of 0.5 m. The water qualities of the sample
collected from Lake Akan was summarized in Table 1.

A water sample was divided into a pair of 5—liter of
glass bottles and incubated under light provided by
fluorescent lamps (2.5 . Einstem™*esec™') with a 16h:8h,
light and dark cycle. This light condition is the same
level in lower limit of euphotic zone in L. Akan. Each
600 ml of subsample was withdrawn periodically from
two glass bottles, and those were divided into 200 ml
aliquots for chemical analyses. Two hundred ml of
withdrawn sample filtered immediately and sequentially
through nylon nets (mesh size 100 xm and 40 ;m),
Whatman GF/C glass fiber filter (pore size 1.2 ,m), and
Whatman GF/F glass fiber filter (pore size 0.6 pm).
After the samples on nylon net were resuspended in the
lake water sterilized by an autoclave and filtered through
Whatman GF/F glass fiber filter, those were refiltered
through Whatman GF/C glass fiber filters.

The water samples were finally divided into four
fractions that corresponded to filtration through meshes
of different mesh sizes, as follows: >100 ,m (Fl
fraction), 100 to 40 pm (F2 fraction), 40 to 1.2 . m (F3
1.2 to 0.6
measurements of dissolved proteins and sugars, 200 ml

fraction), and pm (F4 fraction), For
of water sample was filtered immediately through
Whatman GF/F glass fiber filter and concentrated by
rotary evaporator below 40 °C .

2 — 2. Chemical analyses

Chlorophyll—a (chl—a) was measured with a Turner
model 111 fluorometer after extraction from samples on
glass fiber filters with 90% acetone. Nitrate and nitrite
nitrogen were measured by the method of Wood ef al.””.
Ammonium nitrogen was measured by the Indophenol

method™. Total nitrogen was measured by the ultraviolet

spectrophotometric method under acid condition™ after

hydrolysis by alkaline potassium persulfate in an

oy

autoclave at 121 °C for 30 min™. Phosphate phosphorus
was measured by the method of Murphy and Riley™.
Total phosphorus was measured by the same method for
phosphate phosphorus after hydrolysis by potassium
‘C for 30 min™.

Proteins and sugars on filters were put into glass vials

persulfate in an autoclave at 121

and dissolved in an autoclave at 121 °C for 30 min by the

same method in a previous paper”. Proteins were
measured by the method of Lowry er al'™, with bovine
serum albumin as a standard. Sugars were measured by
the anthrone method™ with glucose as a standard. All
data of chemical analyses were shown as the mean of
the duplicate analyses.
2 — 3. Measurements of adenylates and determ -
ination of AEC value

Adenylates were extracted from the samples on filters

w

by the method of Walker—Simmons and Atkinson

with a minor modification. The details of adenylate

extraction procedure were given in previous papers'™'".
Adenylates were measured before and after conversion
of ADP and AMP to ATP by the enzymatic method™"'".
ATP was assayed by the luciferin—luciferase reaction
with a JRB ATP Photometer, model 2000. The luciferin,
luciferase, myokinase, and pyruvate kinase which used
in the assay were purchased from Boehringer Co.
Concentrations of ADP and AMP were calculated from
the differences in measured values before and after the
conversion to ATP. Conversions of ADP and AMP to
ATP were monitored using internal standards of ADP
and AMP. The AEC value was determined from the
measured concentrations of adenylates by the following
equation:
[ATP]+1/2[ADP]

i , (by molar)
[ATP]+[ADP]+[AMP]

Table 1. The water qualities of Lake Akan. The water sample was collected in 19 September 1985..
W.Temp D.O TIN T-N PO4-P T-P N/P Chl-a
c mg02e]™' pmolee]™ mole/mole peel™
17.6 9.1 1.0> 24.3 0.10 0.97 25.1 12.6

W.Temp. , water temperature; D.O, dissolved oxygen., TIN, Total inorganic nitrogen (NO; - N+ NO.-N + NH.-N)

* Transparency was 3.0 m in 19 September 1985,
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3 Results and Discussion

Changes in biomass of microorganisms at 18 °C under
weak light in the laboratory were illustrated in Figure 1.
Initial biomass of F3 fraction occupied in 67% (by ATP)
and in 73% (by proteins) to the total amounts.
Adenylates, sugars, and proteins decreased finally in all
fractions. Concentrations of ATP, adenylates, and
sugars in the F3 fraction decreased rapidly during 7
days, and these final percentages were 6.5, 7.4, and
18.2%, respectively. In contrast, the concentration of
proteins in this fraction gradually decreased as
compared with those of ATP and sugars, and final
percentage was 53%. Adenylate concentration is Fl, F2,
and F4 fractions decreased slowly as compared with that
of F3 fraction. No decrease of proteins and sugars were
observed in other fraction of this experiment (Fig. 1).
Although the AEC values fell from 0.81 (F2 fraction)'
and 0.73 (F3 fraction) to 0.43 and 0.47, respectively,
adenylate concentration in F2 fraction did not decline
different from F3 fraction.

The microorganisms in F2 fraction were relatively
larger phytoplankton consisting mainly of Asterionella
graciilima and Synedra acus, and that of F3 fraction was
Stephanodiscus astraea by a microscopic observation,
These phytoplankton might photosynthesize slightly
under weak light during the first 3 days and tolerated to
auto-degradation because the value of AEC was 0.71.
This AEC value is enough to maintain photosynthesis'".
Whereas, adenylates in F3 fraction rapidly decreased to
10% of their initial level under weak light. This should
be due to a decline of the physiological activity in
phytoplankton with the rapid consumption of sugars by
their respiration under weak light as a same condition in
lower limit of euphotic zone.

The organic matter concentrations in terms of proteins
and sugars did not change in FI and F4 fractions.
Besides, values of AEC indicated that microorganisms
in both fractions also maintained in high physiological
activity. In addition, contents of sugars and adenylates
in phytoplankton rapidly deceased during the first 3
days (Fig. 1). This suggests that sugars in dead cells
were utilized for the substrates of respiration by bacteria
besides auto-respiration by the living cells. Since this
decomposing process was different from that of
proteins, the ratio of sugars to proteins (Su/Pro} in total
faction declined from 0.62 to 0.38, and 0.18 on the 3rd
day and the 7th day, respectively.

n mole + 17

04 0.6 X )
::"-—.-—:-': P e
mg e 1"
0 \ . a
‘ rl
0 m, %
0.2 0.4 0.6 s

Sugara/Protelns

Figure 1. Time course of changes in levels of adenylate and
organic matter with biological degradation in the weak light at
18°C

W . O ;=100 pm(Fl),

B, & 10040 pm(F2),
O, ¥ :40w012 pm(F3),
¢ 1,210 0.6 pm (F4),

g
@ : 1otal fraction

A remarkable difference was observed for Su/Pro ratio
in each fraction (Fig. 1). Those of F1 and F4 fractions
slightly fell down, from 0.67 to 0.50 and from 0.27 to
0.13, respectively. In contrast, those in F2 and F3
fractions markedly fell down from 0.67 to 0.21, and 0.73
to 0.19, respectively. Microorganisms in F1 fraction
mainly consisted of Bosmina longirostoris, Daphnia
spp., and Keratella cochlearis var. irregularis in
microscopic observation, and those in F4 fraction should
consist of bacteria and picophytoplankton from a view-
point of microorganisms’ size (0.6 to 1.2 ,m in
diameter). These results suggest that mainly smaller
phytoplankton is grazed by zooplankton and/or bacteria
utilize the residue or decompose directly phytoplankton
in this incubation experiment.

Table 1 shows the water qualities of
collected in 9 September 1985 of Lake Akan. Since the
nutrient concentrations

the sample

were relatively high , those
might not be lack in this experiment from the view—

THITANH

point N/P ratio if nutrients continuously regenerate
by autolysis from dead cells andfor graze by

zooplankton.
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Although particulate organic matter concentration
decreased in this experiment, dissolved organic matter
concentration did not increase apparently (Table 2). This
indicates that dissolved organic matter derived from
particulate organic matter was quickly decomposed and
mineralized by living bacteria. In previous papers"*, it
is reported that nearly 80% of the organic matter
produced in the euphotic zone is decomposed and is
mineralized in that zone, which has a maximum
thickness of 20 m. Same results are also obtained in
and this should be

supported by free-living bacteria in the euphotic zone'™'"",

this observation, mechanism
Eadie and Jeffrey" and Yoshioka et al.™ suggested by
measurement of stable isotope "'C that a large portion of
particulate organic matter was decomposed in euphotic
zone. As a lower limiting layer of the euphotic zone is
5 m in L. Akan", proteins and sugars is decomposed
At 27 October
1985 in stratified period, AEC values in phytoplankton
fraction in 5, 15 and 25 m layers were 0.817, 0.350 and
0.304, respectively. As well, ratios of sugars to proteins
were 0.405, 0.313, and 0.138, respectively". These data
are nearly

during a sinking process in this lake.

equal and show the same tendency of
decreasing process in the data obtained in this
experiment. In L. Akan, sinking rate of particulate
matter (as carbon) was estimated 0.08 - 3.5 med "', and
carbon content of those trapped at 5 m and 25 m was

same level'*"

. The time required to sink particulate
organic matter from depth 5 m tq depth 15 m , and to
depth 25 m is about 3 and 7 days, respectively in L.
Akan when it is estimated as above maximum data.

Therefore data obtained in this experiment roughly
express the changing of physiological activity of
microorganisms during those sinking process in L.
Akan. In addition, AEC values in the smallest (F4

fraction, mainly bacteria) and largest (F1 fraction,
mainly zooplankton) microorganisms did not change at
all. If those microorganisms can utilize after autolysis of
large dead phytoplankton as substrates, they can
survive or grow because of the utilization of suitable
substrates. Since large zooplankton can graze on small
phytoplankton (40 to 1.2

populations may decrease besides to degradation of

pm in diameter), those

themselves in a short time. However, biomass in Fl
and F4 fractions did not increase, and adenylate
concentration in those fractions decreased finally (Fig.
1). These indicate that organic matters contained in F2
and F3

microorganisms in F1 and F4 fractions. This is due to

fractions can not support absolutely
be lack of organic matter by a bottle test. Other view
point, there is a conversion efficiency of organic matter
by grazing.
phytoplankton, biomass of larze zooplankton dose not

When large zooplankton graze small

increase if the conversion efficiency is in low level.

AEC values are suitable as indices of survival and the
physiological state of microorganisms™"'". No decline
of AEC value was observed in organisms of larger than
100 xm in diameter and in those of smaller than 1.2 ,m
in diameter (Fig. 1). This observation indicates that the
physiological activity of those fractions is maintained at
approximately constant level by the grazing or by the
utilization of organic matter with the degradation of
phytoplankton in a sinking process.
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Table 2. The changes in concentrations of dissolved organic matter in lake waterduring an

incubation experiment

Initial after 3 days after 7 days
(mge1™") (mg+1"") (mg=1"")
Proteins* 0.52 - 0.60 0.54 - 0.72 0.58 -0.74
(means) (0.58) _ (0.63) (0.66)
Sugars* 0.26 - 0.34 0.26 - 0.38 0.26 - 0.46
(means) (0.30) (0.32) (0.36)

* Dissolved organic matter was passed through Whatman GF/F glass fiber filter. The values were expressed as range of duplicate

procedures.
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Flora at Nopporo Forest Park Area
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Abstract

The author listed 733 species of higher plants which
have emerged at Nopporo Forest Park, including the 603
indigenous spcies reported between 1917 and 1973 and
130 that the author had confumed from the later date
until 1992. The proportion of naturalized species was
seen to have increased in recent years, suggesting that
the human influence on the habitats has been increasing,.
From the list, 133 species were chosen as candidates to
be designated as rare species in this area.
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CHECK LIST OF WILD PLANTS
AT NOPPORO FOREST PARK AREA
B R oH LEEY B &

19924 9A%E

1 AR
(HEFOREA AL (¥93,400Ha) : HEFRAEF K, HABHE ¥ —0EEBASEHEAS L OFRIEHARA
(TRITEEeR, LRMTEOR, Lm/ e, TEROEhEh—58)

2 BFIHE
B OB, #4. R4, MERUFAIERNYICBROFAMY (FAL) BIUREBAMLEHRE (KA
RIS, REW) CH-oTEEL, BAMYEE (KHRZMFE, EXE) 2YTHELL,

3 A#H
FE f, ., STWCHr2b 0 L] BRINARIATRESW S LOOEFIA (FEER)
Y1917, EFMREIRAEFAMYE (TR AbEEAEREE) cEishTyabo
PO19284E, ERREAMHEFAMEYWHEREE (LEEHERRE LEET) cEBIhTVhALO
P 1934%F, FHREAMHEHIRES (MEHHR. WIIRE, EAERRS) KERIhTWEL0
VO19T34E, ALMBERITEIESF RS OMSEMMA (MEBR, EHEER, LREHR) KREREsh T3
Ho
POI9TSE L D K192 ETHRB AL LD
DORMEAES (SRRTRMEHE ZBRL)
D BERENELOORMTHHOBRMICKARL LN LEZ LN LD (EES)
EX : #MBRICHLTWAH (ZORE TR Rofeh, < A TRITIREVMLEEZBNRD L)

RO Ol e

R #Df (ZOMETHG L LEBERER LRV EZLLAEHO)
D : EPLTWAH (ZOHIRTHOMIELS LoosHseELbNALD)
N : EETAEH (ZOMETHICOHFBRELTVEHO)
* ARV 7 =37 DIt RBEShTWE LD
Lt PTERIDOPHYTA
EhY S ATH LYCOPODIACEAE
EhS ) AT Lycopodium L.
1 EBEARA¥T Lycopodium chinense H.Christ ® O ©
2 eHYIHRXT Lycopodium clavatum L. O @ O ©
TURVAX Lycopodium obscurum L. :
3 UFURLRVAX Lycopodium obscurum L., £ obscurum ¢ O ®8 O ©
BF2 I/ RAE Lycopodium obscurum L, £ strictum (Milde) Nakai ¢ O @8 O 0©
N7 7V Lycopodium serratum Thunb. ex Murray .
b FHwYARPTH A Lycopodium serratum Thunb. ex Murray var. serratum 4 O @ O
N AE EQUISETACEAE
kYR Equisetum L.
6 A¥T Equisetum arvense L. f. arvense ¢ O 8 O O
7 FIxJAXS Equisetum arvense L. f. boreale (Bong.) Love ® O
8 IXFIHEXZRFT) Egquisetum fluviatile L. ¢ O @ O 0O
9 IXFZY% (XvAXF) Equisetum fluviatile L. £ limosum Ashers, @
10 k¥ Equisetum hyemale L. ¢ & @ O O

= =
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FrYAUH OPHIOGLOSSACEAE
»TOSER Botrychium Sw,
11 FHik/)+>Y /P95 Botrychium strictum Underw. ©
12 FY /D07 Botrychium virginianum (L.) Sw. ¢ O 8 0O ©
13 /72103 Botrychium multifidum (Gmel) Rupr. var. robustum * O @ C ©
(Rupr. ex Milde ) C. Chr.
Yor=458 OSMUNDACEAE
Yor=AB Osmunda L.
14 Ho=Ag Osmunda japonica Thunb. ex Murray *¢ O @ OO
15 Y=FRYEreAa Osmunda cinnamomea (L.) var. fokiensis Copel. O ©
2R} A VHhT=H DENNSTAEDTIACEAE
DI7ER Pteridium Scopoli
16 77¢ Pteridium aquilinum (L. ) Kuhn var. glabrius ¢« O @ O 0O
(Hara) Ohwi (Desv.) Und. ex Heller
RUTA TR PARKERIACEAE
RUFAVFE Adiantum L.
17 29xsv¥ Adiantum pedatum L. ¢ O 8 0O 0©
AVHFE AR Coniogramme Fee
18 AVHxE A Coniogramme intermedia Hieron, ¢ O @ 00O
Fxtr I ASPLENIACEAE
Frer IR Asplenium L.
19 z#=vsY Asplenium scolopendrium L. ¢ O ® OO
Y HTH BLECHNACEAE
tVaui VB Blechnum L.
20 viHUS Blechnum niponicum (Kunze) Makino C @ 0O ©
FHoy Blechnum amabile Makino
A HHE DRYOPTERIDACEAE
ATOIFER Arachniodes BI.
21 FoA4 V¥ Arachniodes borealis Serizawa O @ O ©
22 YaprArvy Arachniodes standishii (Moore) Ohwi ¢ O @ 0O ©
(aHx75V)
VR Dryopteris Adans.
28 AvH (=S A=) Dryopteris crassirhizoma Nakai o @ O ©
24 VIFIFXIIY Dryopteris expansa (Pr.) I'r.-Jenkins et Jermy O @ O ©
25 FHA)VUFRUIE Dryopteris dilatata (Hoffm.) Grey var. oblonga C @ O
2% I¥e~=uH Dryopteris monticola Makino) C. Chr. C @ O ©
27 I¥wUIV Dryopteris polylepis (Framch et Savat) C. Chr. L 4
(=1 .7)
28 HF=n~d Dryopteris tokyoensis (Matsum.ex Makino) C. Chr. ¢ & ® O ©
Wl Polystichum Roth
29 HKYA/F Polystichum braunii (Spenn.) Fee * O @ O ©
30 AvViaA)7F Polystichum ovato-paleaceum (Kodama) Kurata ©
var. coralense (Christ) Kurata
31 YHHFAIT Polystichum retroso-paleaceum (Kodama) Tagawa ©
32 VaxrvyH Polystichum tipteron (Kunze) Presl ¢ O ® O ©
v ALFE THELYPTERIDACEAE
IVUIR Stegnogramma Blume
38 I/v¥ Stegnogramma pozoi (Lagasca) K. Iwats. subsp. * &S @@ O 0O
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mollissima (Fischer ex Kunze) K. Iwats.
EXASYR Thelypteris Schmidel
34 Az=yagvsy Thelypteris nipponica (Fr.et Sav.) Ching
var. borealis (Hara) Hara
Thelypteris palustris (Salisb.) Schott
Thelypteris phegopteris (L.) Slosson ex. Rydb

36 eAVH (y3alYw)
36 IvvrIv

AUF L IF WOODSIACEAE

AR Waparia Hook. et Grev.
37 FwYRYUEUY Deparia conilii (Fr.et Sav.) M.Kato
38 AHFAVH Deparia pterorachis (Christ) M. Kato

39 I¥vvasUY
(NTEDA ITF)

Deparia pycnosora (Christ) M.Kato

IHITIRm Matteuccia Todaro
40 7sHyFY (=d3) Matteuccia struthiopteris (L) Todaro
agyYUIrR Onoclea L.
41 ARHvv s Onoclea orientalis (Hook,) Hook.
(A4 25Y)
42 auyvsvE Onoclea sensibilis L. var. interrupta Maxim.
AVYR Athyrium Roth
43 Y/ AvH Athyrium brevifrons Nakai ex Kitagawa
4 HhRrAvY Athyrium deltoidofrons Makino
46 AV (AFARXRDVFY)  Athyrium filix-foemina (L) Roth. var. melamolepis
Makino
46 I¥wARXUFVYE Athyrium macrocarpum Bedd.
47 K AVH Athyrium pterorachis H.Christ.
48 Y=/ RUZYE Athyrium vidalifFranch.et Savat.)Nakai
YUFUIR Cornopteris Nakai
49 AvRrost Cornopteris crenulato-serrulata (Makino) Nakai
(AAIF¥=AXTFE)
77 RF POLYPODIACEAE
X TR Lepisorus (J.Sm) Ching
60 HTFAvF Lepisorus annuifrons (Makine) Ching
/TR Polypodium L.,

51 Fvx VTS Polypodium fauriei Christ
52 =xYFUH Polypodium virginianum L.
E YR Pyrrosia Mirbel
63 AUAESH Pyrrosia hastata (Thunb. ex Houtt.) Ching

it HFHy
< W PINACEAE
IR Abies Miller

64 K=Y (AU bF=Y) Abies sachalinensis (Fr. Schm.)) Masters
66 THAbIF=v Abies sachalinensis (Fr. Schm.) Masters
var. mayriana Miyabe et Kudo

R Picea A. Dietrich
66 Thx/=v Picea glehnii (Fr. Schm.) Masters
57 xJ=v Picea jezoensis (Sieb, et Zucc.) Carriere
A RHYH CEPHALOTAXACEAE

A XHYR Cephalotaxaus Sieb.et Zucc.
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68 ~AAXHY Cephalotaxus harringtonia (Knight) K. Koch C ® O ©
(=S4 XH%) var. nana (Nakai) Rehder
1 ZH¥ Cephalotaxus drupaceae Sieb.et Zucc.
A1F45 TAXACEAE
1FA IR Taxus L. .
59 A F4 Taxus cuspidata Sieb. et Zucc. ¢ C 8 O ©

Y #F WFE B

2R JUGLANDACEAE
VIR Juglans L.
60 A=n3 Juglans mandshurica Maxim. ¢ O @ 0O @

var. sachalinensis (Miyabe et Kudo) Kitamura

Y ¥H SALICACEAE
Y=+r7vR Populus L.
61 vUIFvanaviF Populus alba L. ©
(¥ kn)
62 Fua¥i¥ (Fo/%) Populus maximowiczii A. Henry * O O ©
63 =x=V¥<r7v Populus jesoensis Nakai < ©
Favkrvetiy Populus davidiana Dode
(B77 b¥=+37Y)
navr¥ (¥Y<+7Y)  Populus sieboldi Migq
YI¥R Salix L.
NyayfF Salix bakko Kimura
64 <A Ayavriy Salix hultenii Floderus ©
(=/ /Ry avy+x) Salix hultenii var. angustifolia Kimura .
656 AR=Y¥i+¥ Salix integra Thunb. ex Murray O ® O ©
ZERaY I X Salix multimerris Fr. et Sav,
66 vuyr¥ Salix jessoensis Seemen ®
61 /AUt ¥ Salix mivabeana Seemen * O @ 00O
68 F/x¥F+¥ Salix sachalinensis Fr. Schm ¢+ O @0 00O
(FHAY T %) Salix opaca Anders
69 SFFY¥Y+E Salix subfragilis Andersson ¢ O @@ 0O ©
pPAVE S BETULACEAE
NYIXR Alnus Mill.
0 ¥t Alnus hirsuta (Turcz. ex Spach) Rupr. * O @ 0O ©
71 ¥enr/)% Alnus hirsuta var. sibirica (Fischer) C. K. Schn ¢ & @8 0O ©
2 NJEx Alnus japonica (Thunb.) Steud ¢ O @ O @
b PAVE Betula L.
7 Hirhwns Betula ermanii Cham. ©
T4 vHALHn Betula maximowicziana Regel ¢ & 8 00O
% IFhunR Betula platyphylla Sukatchev L ZRCEN BNOING)
var. japonica (Miq.) Hara
=PAV R4 b A Betula japonica Sieb. var. mandschurica H Winkl.
727 R Carpinus L.
76 HTs Carpinus cordata Bl ¢ & ® O 0O
Vvl Ostya Scop.
7 THY Ostrya japonica Sargent L BRI BEONNG)
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7T
7V m
8 7Y
aFI R
9 IXF7
80 =77

=LF
T ) ¥R

81 =xJ/x/%x
=K

82 =L

83 za7/=Vv

84 HAtbavu

7 U
ATZNTI VR

8 AI~FTYUD
70

86 Y~V

47 74§
b RN
87 sH%arhy
88 THY
LAhIAZ YR
89 ALHIALTIH
I XE
90 =IX
91 7A#IX
A7 7R
92 x/AZ7H

¥ KU ¥R
YKUXE

93 YFRU¥

9 THIVFUE

at
A XR
95 3IXEXx
VIS G
9% JYR\HXZ
ARETIH
97 V) IXEFT
98 Hr7¥7
99 F¥FXFT
100 AAARFT
101 A X¥T

102 AARANYZT

FAGACEAE
Castanea L.
Castsnea crenata Sieb et, Zucc
Quercus L.
Quercus crispula Blume
Quercus serrata Thunb. ex Murray

ULMACEAE
Celtis L.
Celtis jessoensis Koidz.
Ulmus L.
Ulmus davidiana Planch.
var. japonica f suberosa (Turcz) Naki
Ulmus davidiana Planch, var. japonica (Rehder)
Nakai £ suberosa (Turcz.) Nakai
Ulmas laciniata (Trautv.) Mayr

MORACEAE
Humulus L.

Humulus lupulus L. var. cordifolius (Miq.) Maxim.

Morus L.
Morus australis Poir.

URTICACEAE
Boehmeria Jacq.
Boehmeria tricuspis var. unicuspis Makino
Boehmeria tricuspis (Hance) Makino
Laportea Gaudich.
Laportea bulbifera (Sieb. et Zucc.) Wedd.
Pilea L.
Pilea hamaoi Makino
Pilea mongolica Wedd.
Urtica L.
Urtica platyphylla Wedd.

LORANTHACEAE
Viscum L.
Viscum album L. subsp. coloratum Kom.
Viscum album L. subsp. coloratum Kom.
£ rubro-aurantiacum (Makino) Ohwi

POLYGONACEAE

Antenoron Rafin

Antenoron filiforme (Thunb. ex Murray)
Roberty et Vautier

Fallopia Adanson
Fallopia convolvulus (L) A. Love

Persicaria Miller
Persicaria amphibia (L) S. F. Gray
Persicaria conspicua (Nakai) Nakai
Persicaria hydropiper (L.) Spach
Persicaria lapathifolia (L) S. F. Gray
Persicaria longiseta (De Bruyn) Kitag.
Persicaria makinoi (Nakai) Nakai
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104 XAFZT
106 #=yA
106 ¥/ F7¥
107 A¥IHD
108 H+x&5F (FV47)
109 ooV iF
110 ur¥yHhg
111 7/ 9oF¥yahs
112 e A$2734F
113 I/ A
114 KIS ALRXET
115 ~EF
116 47
IFYT¥R
117 N IFY¥FH¥
118 A7 IF¥+¥
119 IF¥+¥
4% FIR
120 AAA42KY
XUEVR
121 bEARAAR
122 FHAX XY
1238 /5449
124 =Y /¥L¥y
Y=IdHoR
YedROR
126 Y=gy
AN o
Ay eaR

1268 A~<Yk=

Persicaria maackiana (Regel) Nakai

Persicaria minutulum Makino

Persicaria nepalensis (Meisn.) H. Gross

PEWRE LR BRI 2511 B A0S AN BLRRIZ D0 T

L 4

Persicaria nipponensis (Makino) H. Gross

Persicaria perfoliata (L) H. Gross
Persicaria scabra (Moench) Mold.

Persicaria scabra (Moench) Mold. var. salicifolia Miyabe

Persicaria aestiva Ohki
Persicaria sieboldi (Meisn.) Ohki

Persicaria starllis Nakai et Ohki var. brevistyla

Nakai

Persicaria thunbergii (Sieb. et Zuce.) H. Gross L g

Persicaria trigonocarpa (Makino) Nakai

Persicaria vulgaris Webb et Moq,

Persicaria yokusaiana (Makino) Nakai

Polygonum L.
Polygonum arenastrum Boreau

Polygonum arenastrum Boreau var. platycarpum Ko.lto

Polygonum aviculare L.
Reynoutria Houtt.

Reynoutria sachalinensis (Fr. Schm.) Nakai g

Rumex L.
Rumex acetosella L.
Rumex crispus L.
Rumex longifolius DC.
Rumex obtusifolius L.

PHYTOLACCACEAE
Phytolacca L.
Phytolacca esculenta Van Houtte

PORTULACACEAE
Portulaca L.
Portulaca oleracea L.

CARYOPHYLLACEAE
Spergula L.
Spergula arvensis L.

Moehringia L.
Moehringia lateriflora (L.) Fenzl

Moehringia trinervia (L) Clairv.

Stellaria L.

FFvaf
AFVAIHE
127 InZYRoY
(A AT Y)
Y27 AR
128 FA¥Y<7A%
129 #Fra~
(=z/72=)
A= 1
130 /3I/7A=
131 »~a (anras)
132 E¥=enas
RV IAN=R
133 winas
IITYRE
134 3474
VAZYR
135 wAZY

Stellaria alsine Grimm var.undulata (Thunb,)) Ohwi
Stellaria media (L.) Villars
Stellaria sessiliflora Yabe

Mpyoston Moench

Myasoton agquaticum (L.) Moench
Cerastium L,
Cerastium holosteoides Fries
var. hallaisanense (Nakai) Mizushima
Sagina L.
Sagina japonica (Sw.) Ohwi
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FrRsnasg Cucubalus L.

136 FrRvan Cucubalus baccifer L. var. japonicus Miq.
/TR Lychnis L.

137 =vadtr/v Lychnis alba Mill,
S ad Silene L.

138 bmAnwiTw
139 AV bYFFya

Silene alba Mill) E. H. L. Krause
Silene armeria L.

140 734w Silene firma Sieb . et Zucc.
7 E CHENOPODIACEAE
T YR Chenopodium L.

141 a7 Hh¥ (o)

Chenopodium album L.

= AMARANTHACEAE
=8 Amaranthus L.
142 THHA b7 (FAY2)  Amaranthus retroflexus L.
EF7 LR MAGNOLIACEAE
EI/LUR Magnolia L.
143 &FA/* Magnolia obovata Thunb.
144 FHa7y Magnolia praecocissima koidz
var. borealis (sargent) Koidz.
a7y Magnolia Kobus DC.
-V 7YH SCHISANDRACEAE
VTV R Schisandra Michx

1456 Fagkra3iv

Schisandra chinensis (Turcz.) Baill.

A 7H CERCIDIPHYLLACEAE
HY TR Cercidiphyllum Sieb. et Zucc.
146 HYZ Cercidiphyllm japonicum Sieb. et Zucc.
Ry iF RANUNCULACEAE
RUAT B Aconitum L.
147 =/ hpYBT b Aconitum yesoense Nakai
IV avvR Actaea L.

148 NAf3ayirav= Actaea asiatica Hara
149 T7AhI/NMA39Y 3y~ Actaea erythrocarpa Fisch

VYR
150 Z74vayy

AFVYOR
151 kAL FH
152 Z7H8=HAFH

153

=Dy (72X7)

Adonis L.

Adonis amurensis Regel et Radde
Anemone L.

Anemone debilis Fisch.

Anemone dichotoma L.

Anemone flaccida Fr.Schm,

154 IFY=Yrvu

155 FI7¥xAF5

156 TX=AFH
VauXxh|

157 =V V=auxrh
VIt vaveR

158 #5vF+iav=
=Y UR

169 ZwmaFarirauiin

(=S wriragn)

Anemone pseudo-altaica Hara
Anemone raddeana Regel
Caitha L.
Caltha palustris L. var. barthei Hance
Cimicifuga L.
Cimicifuga simplex Wormsk.
Clematis L.
Clematis fusca Turcz,

Anemone flaccida Fr. Schm. £ viridis Tatewaki
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oL B Coptis Salisb,
160 EIYAFTLL Coptis japonica var. dissecta (Yatabe) Nakai ©
FURUSR Ranunculus L.
161 N *xyRUS Ranunculus repens L. ¢ O ® O 0O
162 FVER)RF Ranunculus silerifolius Lev. & ©
163 ¥exYx/)Hyy Ranunculus quelpaertensis Nakai @ O

var. quelpaertensis Ohwi
Thalictrum L.
Thalictrum minus L. ® O ©
var. hypoleucum (Sieb. et Zucc.) Miq.

A=V /O0R
164 TxhTF=V

166 =x/7xhT=Y Thalictrum minus L, var. majus Nakai ® O
166 A ¥HHT=Y Thalictrum thunbergii A. P. DC <o
A X BERBERIDACEAE
mA3URF R Caulophylim Mich,
167 N 3IUHEFL Caulophyllm robustum Maxim C @ C ©
H#havR Diphylleia Mich.
168 Hrhaop Diphylleia grayi Fr. Schm @
p b s - MENISPERMACEAE
anEYHXTR Menispermum L.
169 avEYHXTF Menispermum dauricum DC. C @ 0O ©
A VE NYMPHAEACEAE
agikRB Nuphar Smith
170 =aAEx Nuphar japonicum DC. ©
ko ¥f SAURURACEAE
ey Houttuynia Thunb.
171 k2 #3 Houttuynia cordata Thunb, C @ 0O ©
U aoH CHLORANTHACEAE
F¥7 R Chloranthus Swartz
172 e hYXH Chloranthus japonicus Sieb. O @ O ©
173 77V Xh Chloranthus serratus (Thunb.) Roem. et Schult. o @ O ©
i A 3 PAEQNIACEAE
Ry B Paeonia L,
174 ¥=ixs¥s Paeonia japonica (Makino) Miyabe et Takeda C @ O ©
¥ 7 E ACTINIDIACEAE
vZ IR Actinidia Lindley
1796 Yty (as D) Actinidia arguta (Sieb. et Zucc.) Planch. ex Miq, ¢ & 8 O ©
176 S¥ewé#FVE Actinidia kolomikta (Rupr. et Maxim.) Maxim. ¢ C 80
177 w=FHYE Actinidia polygama (Sieb.et Zucc) Planch, ex Maxim, ® O ©
Fr¥Y Yo GUTTIFERAE (HYPERICACEAE)
TRV OB Hypericum L.
178 bhEZVD Hypericum ascyron L. var. ascyron ¢ O @& OO
179 A ¥V VT Hypericum erectum Thunb. L ® O ©
IAFIXVR Triadenum Rafin.
180 I XA FFY Triadenum japonicum Makino ® O ©
R PAPAVERACEALE



AR R R R A 7 — il 210 19

2H I FUR Chelidonium L.
181 7%#/#4v
Xrevi Corydalis DC.
182 =xYx. d%7 Corydalis ambigua Cham. et Schltdl.
183 Ay a4y Corydalis ambigua Cham. et Schltdl.

var. genuina Takada lusus lineariloba Takeda

184 ALATFHxI=r
185 ==V¥&r<wv

Corydalis incisa (Thunb,) Pers.
Corydalis speciosa Maxim.

T77+#H CRUCIFERAE (BRASSICACEAE)
DHEYLar R Armoracia Gilib.

186 UHEF Aoy Armoracia rusticana Gaert. Mey. et Scherb.
YeHTVE Barbarea R. Br.

187 ~A¥xR¥<H7 Barbarea vulgaris R. Br,
T+ X+’ Capsella Medicus

188 F+X+ Capsella bursa-pastoris Medicus
F R AT R Cardamine L.

189 =vorywy
190 ZaxYhs
191  AANRZRY AT

Cardamine leucantha (Tausch) O. E, Schulz
Cardamine flexuosa Witth.
Cardamine regeliana Miq.

(Y=8F2irit)
=/ AXulk Erysimum L.
192 xYAXvn Erysimum cheiranthoides L.
AZTHT VIR Nasturtium R. Br.

193 AT ¥ HF(y /) Nasturtium officinale R. Br.
ARXHT VK Rorippa Scopoli

194 AAhvydiy Rorippa 1slandica (Oeder) Borlas

195 XL AAALRHFY Rorippa sylvestris (L.) Besser
NE YR Turritis L.

186 ~F¥F Turritis glabra L.
Yeng AR Arabis L.

197 = ZH¥AF Arabis nipponica Boss

R4 YR CRASSULACEAE
ATHXAR7A YUK Hylotelephium H. Ohba

198 IvARUHFAYY Hylotelephium verticiflatum (L.) H. Ohba

aFx ) vyE SAXIFRAGACEAE
FH B Astilbe Buch. Ham.
199 hrUTVvau= Astiibe thunbergii (Sieb. et Zucc.) Miq.
var. congesta H. Boiss,

2 AVUR Chrysosplenium L.
200 FaJAVy Chrysosplenium grayanum Maxim.
TR Hydrangea L.

201 JVUOUXHESH)
202 IYATIHA
208 /T UYL

Hydrangea paniculata Sieb. et Zucc.
Hydrangea petiolaris Sieb. et Zucc.
Hydrangea serrata (Thunb. ex Murray) Ser.

(U TFIoHA) var. megacarpa (Ohwi) H. Ohba
DANRF IR Parnassia L.
204 UARFYY Parnassia palustris L. var, multiseta Ledeb.
ax)vim Saxifraga L.

206 x=Y/)rurEyy Saxifraga fusca Maxim.
AOHFTIR Schizophragma Sieb. et Zucc,
206 AUHZZ Schizophragma hrdrangeoides Sieb. et Zuce.

— 56 -

Chelidonium majus L. var. asiaticum (Hara) Ohwi
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AEYI 2B Tiarella L.
207 AX¥¥rva ‘Trarella polyphylia D. Don L ZROIN EEONNG)
HIH ROSACEAE
FrIALXR Agrimonia L.
208 FrIiXbXx Agrimonia pilosa Ledeb. var. japonica (Miq.) Nakai ¢ O ® O ©
200 eAFUIXEFR Agrimonia nipponica Koidz. ©
Y=7%av+R Aruncus Kostel,
210 Y=7¥vavuw Aruncus dioicus (Walt)) Fern. ¢ O ® 0O ©
var. tenuifolius (Nakai) Hara
g 4 Crataegus L.
211 eI ¥y Crataegus chloresarca Maxim. O
212 =V AAY LYY Crataegus jozana C. K. Schm. L BEORN
~bEAFIR Duchesnea Smith
213 ~EAFA Duchesnea chrysantha (Zoll. et Mor.) Miq. @
214 ¥ I~EASFT Duchesnea indica (Andr.) Focke ©
YEVEYOR Fillipendula L.
216 HA=vE®VY¥ Fillipendula kamtschatica (Pall.) Maxim, *» O ® O ©
FALaryoR Geum L.
216 AAFAf2aryv Geum aleppicum Jacq. L BRI BNOING)
217 HA4=z2vyy Geum Japponicum Thunb. ex Murray *¢ O @ 0 ©
218 AF72b¥AL=2VD Geum macrophyllum Wild. ©
var. sachalinense (Koidz.) Hara
ydm Malus Mill.
219 =/ /al)rd Malus baccata (L.) Borkh, ® O
(toniktiX3) var. mandshurica (Maxim.) C. K. Schn.
220 X3 Malus tringo (Sieb.) ex Sieb. ex Vriese ©
FOAVOR Potentilia L.
221 EAAEALFH Potentilla centigrana Maxim. ® O ©
222 IVELYD Potentilla cryptotaeniae Maxim, ¢ O @O
223 I VYARYFSY Potentilla freyniana Bornm. ®* O ® 0O O
224 xJJ)IVELYD Potentilla norvegica L. @ O ©
h=VhR Pourthiaea Decne,
226 UESHeUH Pourthisea villosa (Thunb,) Decne var. villosa O
226 A=l Pourthisea villosa var. laevis (Thumb.) Stapf. *» C O
75K Prunus L.
227 ¥=¥s7 Prunus maximowiczii Rupr, ¢ O @ 0O ©
(a¥r3)
228 xV¥=Hs 7 Prunus sargentii Rehder. ¢+ O @ 0@
A ¥=H2F)
229 Yo U¥FII(vY) Prunus ssiori Fr. Schm. C @ 0O ©
Ay Rosa L.
230 /AT Rosa multiflora Thunb. ex Murray ©
XA FIR Rubus L.
231 YA FH Rubus Mattsumuranus Lev. et Van, O ©
232 suAFd Rubus mesogaeus Focke ® O ©
233 FovpAFA Rubus parvifolius L. O @ O ©
2834 =xvEHIALFA Rubus phoenicolasius Maxim. ¢ O ® OO
(V7 VA FA)
DLEaUR Sanguisorba L.
235 FAHH/mTVvEAT  Sanguisorba tenuifolia Fisch. ex Link ® O ©
var. alba Trautv. et Mey.
A¥ERFThv KR Sorbaria (Ser.) A. Br. ex Aschers.
236 F¥F¥FFFAHer Sorbaria sorbifolia (L) A. Br. O
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FFHAa=FR Sorbus L.
237 FFAH=F Sorbus commixta Hedl. ¢ O @ O ©
238 TAXXFU(HFAF) Sorbus alnifolia (Sieb. et Zucc.) C. Koch ¢ & 80 O ©
VEY IR Spiraea L.
239 ERYAVEYH Spiraea japonica L. {. o
240 HYFvEVI Spiraea salicifolia L. ®@ O
< A% LEGUMINOSAE (FABACEAE)
A4 FFN TR Amorpha L.
241 A FFNAE Amorpha fruticosa L. ©
Y7 AR Amphicarpaea S. Elliott
242 YT A(FHLTR) Amphicarpaea bracteata (L) Fernald subsp. ¢ & @ O
edgeworthii (Benth.) Ohashi
var. japonica (Oliver) Ohashi
RAE PAXR Desmodium Desv,
243 YIAF Desmodium podocarpum DC. subsp. ©
var. mandshuricum Maxim.
244 RAL AKX Desmodium podocarpum subsp. oxyphyllum (DC.) Ohashi ¢ ® O
v Y UE Lathyrus L.
246 xSV UVY Lathyrus palustris L. subsp. pilosus (Cham.) Hult. ® O ©
246 LVrivy Lathyrus quinguenervius (Miq.) Litv. ® O
NEIR Lespedeza Michx.,
247  Fen¥ Lespedeza bicolor Turcz. ¢ O ® O ©
(=~ Vi e AN :\f)
248 A Fn¥ Lespedeza juncea (L. f) Pers. var. subsessilis Miq. C @ 0O ©
TvasHtm Lotus L.
249 ¥ asy Lotus corniculatus L. var. japonicus Regel ¢ & @ O ©
ARV Maackia Rupr, et Maxim,
250 A RxrVa Maackia amurensis Rupr. et Maxim, ¢ O ® O ©
subsp, buergeri (Maxim.) Kitamura
VA i Medicago L.
251 IRAVTUwIYY Medicago lupulina L. ©
262 ATHFUedyy Medicago sativa L. ©
YFHIONER Melilotus Mill,
258 T HOIANF Melilotus officinalis (L.) Pallas @
o ZIB Pueraria DC.
254 PV A(w7X) Pueraria lobata (Willd.) Ohwi ® O ©
NV R Robinia L.
2556 NYxyPa Robinia pseudoacacia L. O ©
T ANKE Thermopsis R. Br.
266 ELFANF Thermopsis lupinoides (L.) Link ® O
V¥V VUR Trifolium L.
2571 FFATUHHY Trifolium hybridum L. ©
258 ThHYAZY ® O ©
(LFHXTAZH) Trifolium pratense L.
259 Taviry Trifolium repens L. ® O ©
(F78509
el Astragalus L.
260 FALYNMIYUFIY)  Astragalus reflexistipulus Miq. ® O
Vivacdr ¥ Vicia L.
261 VYNATURH= Vieia amoena Fisch. ©
262 sH¥7Y Vicia cracca L. * O o ©
263 HYAIYTY Vicia tenuifolia Roth @
264 FrTnF Vicia unijuga A. Br, ® O
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FENRIE OXALIDACEAE
AEFRIE Oxalis L.
2656 HFAI Oxalis corniculata L. ¢ O 8 O
266 TSEFFRENZ Oxalis fontana Bunge ® O ©
Zuayui LGERANIACEAE
rarR=B70r) 1 Geranium L.
267 Hv/)¥ava Geranium nepalense Sweet subsp. thunbergii ¢ O @0 0O 0©
(Zoayy) (Sieb et Zucc.) Hara
268 AFS7vun Geranium- sibiricum L. var. glabrius (Hara) Ohwi O ® O ©
22 Y R DAPHNIPHYLLACEAE
XY g Daphniphyllum Blume
269 /XY Daphniphyllum macropodum Miq, ¢ C @ 0@
var. humile (Maxim.) Rosenthal
N RUTASEAE
s Phellodendron Rupr.
270 FAF(vam) Phellodendron amurense Rupr. ©

271 kanFAY
I+ FIR
T¥eEs
272 VAV HI(NAVFT)

Phellodendron amurense Rupr. var. sachalinen Fr. Schm ¢ & @ O
Skimmia Thunb.
Skimmia japonica Thunb. >
Skimmia japonica Thunb. ® O ©
var. Intermedia XKomatsu £ repens (Nakai) Hara

= %% SIMAROUBACEAE
=% R Picrasma Blume
273 =H% Picrasma quassicides (D.Don) Benn. ] O ©
DR ANACARDIACEAE
r ¥ 2 3 Rhus L.
2714 YVEOUNY Rhus ambigua Lavall. ex Dipp. ¢ 0o ®©
215 AT Rhus javanica L. ©
var. roxburghii (DC.} Rehder et Wils.
276 YUY Rhus trichocarpa Miq. L 4 0O @
hxFTH ACERACEAE
TR’ Acer L.
2711 AAEIY Acer amoenum Carr., ©
2718 Y=®IY Acer amoenum Carr. var. matsumurae (Koidz.) Ogata ¢ C ©
219 H7a¥px7 Acer ginnala Maxim, O
(vFAL5%)
280 ~OFUHT Acer japonicum Thunb, ex Murray L O ©
(AAFDHxT)
281 angFohxT Acer sieboldianum Miq. @]
282 AZYAHT(x/AFY) Acer mono Maxim. var. glabrum (Lev. et Van.) Hara 2 O ©
TSEIVAIY Acer mono Maxim. var. acutissimum Nakai
283 THhHAZY(R=A4FY) Acer mono Maxim. var. mayrii (Schwerin) Sugimoto L g [OING)
SYZX U ALSAMINACEAE
VYTRIUR Impatiens L.
284 FVUTFE Impatiens noli-tangere L. * C ©
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285 wY7RYY
286 voYly 7k
EF/EH
EF/)XR
A RUH
287 ANAARXIY
288 x/UNVH
W M
=%¥H

289

290
291

292

293
294
295
296
297
298
299

VT AERXE
I AERF

F=YNoAE FF

=UEXRE
=¥
r=v¥¥

o o B

Impatiens textori Miq. £, textori
Impatiens textori Miq. £ pallescens Hara

AQUIFOLIACEAE
Tlex L.
llex crenata Thunb.
Ilex crenata Thunb. ex Murray
var. paludosa (Nakai) Hara
Ilex rugosa Fr. Schm. var. rugosa
Ilex rugosa Fr. Schm. var. hondoensis Yamazaki

CELASTRACEAE
Celastrus L.
Celastrus orbiculatus Thunb.
Celastrus orbiculatus Thunb. ex Murray
var. strigillosus (Nakai) Makino
FEuonymus L.
Euonymus alatus (Thunb. ex Murray) Sieb. £ alatus
Euonymus alatus (Thunb.) Sieb.
var. pilosus Loes. et Rehder
Euonymus alatus (Thunb. ex Murray) Sieb.
£ striatus (Thunb. ex Murray) Makino

YeYF (XA XTF) Euonymus fortunei (Turcz.) Hand.-Mazz.

SR =PAV S PAt o

Y sF

=YV YSF

A4 3

w3

DA Fava
(LFHFT YT

IURYYXRE

300

IVAYYRE
IVApYX

Vg

301

ZuX VUK
TuxJy

sy AE FEXH

302

ragAE ¥R
/agrEe ¥

7 FUF

303

304

J7FRUR
/7 kY

7FUR

Y=7 kv

7 FE

306
306

VA"
I x
z"z“/{ﬁf?»f&";

Euonymus macropterus Rupr.

Euonymus oxyphyllus Miq.

Euonymus oxyphyllus Miq. var. magnus Honda
Fuonymus planipes (Koehne) Koehne
Enonymus sieboldianus Bl.

Enonymus tricarpus Koidz.

STAPHYLEACEAE
Staphylea L.
Staphylea bumalda (Thunb.) DC.

BUXACEAE
Pachysandra Michx.
Pachysandra terminalis Sieb. et Zuce.

RHAMNACEAE
Rhamnus L.
Rhamnus japonica Maxim.var. decipiens Maxim.

VITACEAE
Ampelopsis Michx.
Ampelopsis brevipedunculata (Maxim.) Trauty,
var. heterophylla (Thunb. ex Murray) Hara
Vitis L.
Vitis coignetiae Pulliat ex Planch.

TILIACEAE
Tilia L.
Tilia japonica (Miq.) Simonkai
Tilia maximowicziana Shirasawa
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307 EFAURIAPa Tilia maximowicziana Shirasawa ® O ©
var. yesoana (Nakai) Tatewaki

TA4H MALVACEAE
Z3ak Hibiscus L.
308 FriEvh Hibiscus trionum L. ©
VeFaulH THYMELAEACEAE
ryFaublh Daphne L.
309 HFAVFZI Daphne miyabeana Makino ¢ C @8 O
310 F+=vXx Daphne pseudo -mezereum A. Gray ¢ O ® O 0O
subsp. jezoensis (Maxim.) Hamaya
A3 v VIOLACEAE
AIVE Viola L.
3811 #FYEKERAIV Viola grypoceras A. Gray ¢ O C ©
312  AFFFUHEAIL Viola kusanoana Makino ® O ®
313 AAREFFYERRAIV Viola langsdorfii Fisch, @
subsp, sachalinensis W. Becker
314 A3IL Viola mandshurica W. Becker @ ©
315 TARXRFFUHRAIV Viola sacchalinensis H. Boiss. O
316 I¥<AIL Viola selkirkii Pursh ¢ O @ 0O ©
317 ZA4YI¥<AIVL Viola selkirkii Pursh f variegata F. Maekawa O @ 0O ©
318 z7v=A3IL Viola Tokubuchiana Makino L 2
319 AILHqA v Viola vaginata Maxim, * O 0O
320 v#HzAIv Viola verecunda A, Gray ® O ©
321 7X¥AIV Viola verecunda A. Gray var. excisa Maxim, ®¢ O @ O
(A YHRAIL)
v UR * CUCURBITACEAE
TeFxJIE Gynostemma Blume
322 TFTvFxIn Gynostemma pentaphyllum (Thunb. ex Murray) Makino ¢ O @ O ©
Y= HUIR Schizopepon Maxim.
323 I¥w=HpY Schizopepon bryonisefolius Maxim ® O 0O
I YNEH LYTHRACEAE
IYNER Lythrum L.
324 x/IUn¥ Lythrum salicaria L. ® O ©
% = TRAPACEAE
R Trapa L.
325 kb Trapa japonica Flerov ©
ThATHE ONAGRACEAE
TXE=YOR Circaea L.
326 IYv¥vr=s7 Circaea alpina L. L ZROEN BNONNC)
327 DVERVY Circaea cordata Royle ¢ O @ O ©
328 #=%7 Circaea erubescens Franch. et Savat. ¢ C ® O ©
329 IX¥<wyu Circaea mollis Sieb, et Zucc. C @
ThATR Epilobium L.
330 Yr¥Iv Epilobium angustifolium L. ¢ & ® O ©
331 ATUThAT Epilobium cephalostigma Hausskn. japonicum ) ©
332 AT 7 NTAAF Epilobium glandulosum Lehm. var. asiaticm Hara ¢ O @ O 0©
833 xV/AUTHNT Epilobium japonicum Haussk, * O
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334 T HAT
FauliTHR

336 FavuvrF
V3L VG

336 TLFwyaAf sy
(A=2aAg )

7YV oY
TU b IYE
337 TUJbusY

EANET:
VxR
338 vi/=*

FARYY ) *

VEE S
v aXE

Epilobium pyrricholophum Franch, et Savat.
Ludwigia L.

Ludwigia epilobiodes Maxim.
Oenothera L,

Oenothera biennis L.

HALORAGACEAE
Haloragis Forst,
Haloragis micrantha (Thunb.) R. Br,

ALANGIACEAE
Alangium Lam.
Alangium platanifolium (Sieb. et Zuce.) Harms
var. trilobum (Miq.) Ohwi
Alangium platanifolium Harms var. macrophylia
Wang.

CORNACEAE
Swida Opiz
Swida controversa (Hemsl.) Sojak

ARALIACEAE

Acanthopanax Miq

340 H=waX(r¥~wvua¥) Acanthopanax divaricatus (Sieb. et Zuce.) Seem.

341 YwouaX
342 av7T7S
(7752l EY)

2%

343 U F

344 H#7)%

345 AF7
Y ER Y-

346 A~NUXU(kr/F)

347  F LNy

bFR=VV R
348 +FAR=vVY

)
YRR
349 HAAAEFaU

(=S FARAEFaD)

VY IR
30 Ty7”
ELNDYUR
3851 ErhoyU
(AL H=y)
rFZEVR
352 FKzHEY
I AR
363 IUA
=R
34 JT=vvr

Acanthopanax spinosus (L.fil.} Miq
Acanthopanax sciadophylloides Franch, et Savat.

Aralia L.

Aralia cordata Thunb,

Aralia elata (Miq.) Seemann

Aralia chimensis L.var.canescens Matsum,
Kalopanax Miq.

Kalopanax pictus (Thunb.,) Nakai

Kalopanax pictus (Thunb.) Nakai var. Mnaximowiczii

Nakai
Panax L.
Panax japonicus C. A. Meyer

UMBELLIFERAE (APIACEAE)
Angelica L.
Angelica genuflexa Nuttall

Anthriscus Hoffm.
Anthriscus aemula Schischkin
Chamaele Miq.
Chamaele decumbens (Thunb. ex Murray) Makino

Creuta L.

Cicuta virosa L.
Cryptotaenia DC.

Cryptotaenia japonica Hassk.
Daucus L.

Daucus carota L.
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365 AANFYK

N R

FEASYE

856 AAF FA(YeF KA)
IR

37 &Y
Y72V VR

358 YI=oV(+HPTF ) Osmorhiza aristata (Thunb. ex Murray) Rydb.

HUSRUTOR

359 HUFHRUTZY
ve/)IVAR

860 ©U=/IvA
BIVAYUR

361 HIVAYIFTEY)
YIVIIRm

362 Y7V5%

BY BF¥ RF S#E

AF¥s YR
gAYV OB

363 wAHYYOD
Y san Yol

364 FYaoyoxkF
¥ Uanyol

365 FrYaogvy
(=214 YD)
aflFx¥r/oR

366 ALFYIYY
AF¥I /OB

367 AN=nRtALF¥IVD

368 AF¥YIYY

369 b brYALFYIVY

370 vragAFyYsvy

L7 -
AV TR

371 ~FrVIF
a9 5VVVR

372 aagIruuy
(THZVHRY YD)
A/ER

37183 vA/¥

314 TR
376 FTunt
376 AAAR X%

Hr7/uH

Heracleum L.

Heracleum dulce Fisch,

Heracleum lanotum Michx.
Hydrocotyle L.

Hydrocotyle ramiflora Maxim.
Oenanthe L.

Oenanthe javanica (Blume) DC.
Osmorhiza Rafin.

Peucedanum L.

Peucedanum terebinthaceum Fisch.
Sanicula L.

Sanicula chinensis Bunge
Spuriopimpinella Kitag.

Spuriopimpinella calycina (Maxim.) Kitag,

Torilis Adans.
Torilis japonica (Houtt.) DC.

PYROLACEAE
Chimaphila Pursh
Chimaphila japonica Miq.
Monotropa L.
Monotropa uniflora L.
Monotropastrum H. Andres
Monotropastrum humile (D.Don) Hara

Orthilia Rafinesque
Orthilia secunda (L.) House
Pyrola L.
Pyrola incarnata Fischer
Pyrola japonica Klenze
Pyrola japonica klenze
var. subaphylla (Maxim.) H. Andres
Pyrola renifolia Maxim.

ERICACEAE
Leucothoe D. Don
Leucothoe grayana Maxim,
Menziesia J. E. Smith
Menziesia pentandra Maxim.

Vaccinium L.
Vaccinium hirtum Thunb, ex Murray
var. pubescens (Koidz,) Yamazaki
Vaecinium japonicum Miq.
Vaceinium oldhamii Miq.
Vaccinium smallii A. Gray.

PRIMULACEAE
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AHRET AR
377 AHZ /A
378 afAv
379 Y¥F¥br7/ A4
380 s¥L¥=
381 twmnsHLY=

nArneiRy AR
382 ~NArnwHyR

(Y Fhax)

EX Ve

) ¥k

383 ~~sorRz@ER)

~A xR
A 7 xR
384 HUzEX

ErEAH

FRY 2R
38 TAYE

(=87 bxY )

386 YF¥E

ARE ) XE
387 AMRF,x
388 IYvwALHRHF
389 =x/AH¥

NV EREAR
390 AT FA(FRATZ)
391  FAARNVEA
392 FAF ANV EA

Yy FoR
YRR

393 xJUrFy

894 T7FUVFD
RYAPYNLY RO R

395 HRYAAVLY LR
TV R

896 THH)VD
IS

397 YNV ED

HHAE=H
HE AV IR

398 A4~

399 vosFhHERAYL

(FA T HEAXN)

FANR)HE'AY N
HHAAER
400 HMHA=E
dAhEASNE
401 AAHEAI N

Lysimachia L.
Lysimachia clethroides Duby
Lysimachia japonica Thunb. ex Murray
Lysimachia thyrsiflora L.
Lysimachia vulgaris L. var. davurica (Ledeb.) R. Knuth
Lysimachia vulgaris L. var. typica Knuth
Samolus L.
Samolus parviflorus Rafin.

STYRACACEAE

Styrax L.
Styrax obassia Sieb. et Zucc.

SYMPLOCACEAE

Symplocos Jacq.
Symplocos chinensis (Lour.) Druce var. leucocarpa
(Nakai) Ohwi £ pilosa (Nakai) Ohwi

OLEACEAE
Fraxinus L.

Fraxinus lanuginosa Koidz,

Fraxinus mandshurica Rupr, var. japonica Maxim.
Ligustrum L.

Ligustrum obtusifolium Sieb, et Zucc.

Ligustrum tschonoskii Decne.

Ligustrum tschonoskil Decne,

£ glabrescens (Koidz) Murata

Syringa L.

Syringa reticulata (Bl) Hara

Syringa reticulata (Bl.) Hara var. macrophylla Hara

Syringa reticulata (Bl) Hara var. tatewakiana Hara

GENTIANACEAE

Gentiana L.
Gentiana triflora Pallas var. japonica (Kusnez.) Hara
Gentiana zollingeri Fawcett
Pterygocalyx Maxim,
Pterygocalyx volubilis Maxim.
Swertia L.
Swertia bimaculata (Sieb. et Zucc.) Hook, et Thoms,
Tripterospermum Blume
Tripterospermum japonicum (Sieb. et Zuce.) Maxim.

ASCLEPIADACEAE

Cynanchum L.
Cynanchum caudatum (Miq.) Maxim.
Cynanchum sublanceolatum (Miq.) Matsum,
var. macranthum (Maxim.) Matsum.
Cynanchum yezoense Nakai
Metaplexis R. Br.
Metaplexis japonica (Thunb, ex Murray) Makino
Tylophora R. Br.
Tylophora aristolochioides Miq.
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ThEH RUBIACEAE
IN=RY)U0R Asperula L.
402 A=Yy Asperula odorata L. ¢ O @ O ©
Y AT Galium L.
403 =/ /avRns3 Galium kamtschaticum Steller ex Roem. et Schult. ® O ©
var. kamtschaticum
404 AASAIVARNTT Galium kamtschaticum Steller ex Roem. et Schult. * O
var.oreganum Piper
4056 7 ALTT Galium kikumugura Ohwi L ZECIN BN6)
406 FHFIFVLTT Galium mollugo L. @)
407 AFA) ¥ bLYT Galium pseudo-asprellum Makino *¢ O ® O ©
408 Yx AT Galium spurium L. var. echinospermon (Wallr) Hayek ©
409 RIR)IIVRLTT Galium trifidum L. var. brevipedunculatum Regel ©
410 ==/ ALYF Galium dahuricum Furcz. ® O
411 A2 IN=bTTF Galium trifloriforme Kom, ¢ O ® O ©
412 XARFTHUF=IA Galium verum L. var. asiaticum Nakai O
ATV TN Galium verum L.
AT Y FEVR Mitchella L,
413 YTV ROy Mitchella undulata Sieb. et Zucc. ¢ O @ 0O 0O
Th xR Rubia L.
414 FFXREFIY Rubia chinensis Regel et Maack ¢ O @ O 0O
var. glabrescens (Nakai) Kitag.
416 THhHXLYT Rubia jesoensis (Miq) Miyabe et Miyake ® O
% CONVOLVULACEAE
ENH AR Calystegia R. Br.
416 eAHF Calystegia japonica Choisy ¢ O 00
417 tunbiixt Calystegia sepium (L.) R. Br. ® O ©
LTHXH BORAGINACEAE
FAVYVUR Cynoglossum L.
418 FA=nVvu Cyvnoglossum asperrimum Nakai * ® O ©
/Y Yy Cynoglossum asperrimum Nakai var. yezoense Nakai ;
419 AAnV Vo Cynoglossum furcatum BL. L J
DALH7H R Myosotis L.
420 DALY Myosotis scorpioides L. ©
VAV b - s VERBENACEAE
AUHXRIOR Caryopteris Bunge
421 HVHRY (AT YD) Caryopteris divaricata (Sieb, et Zucc) Maxim, ® O
74X Clerodendrum L.
422 Js¥¥ Clerodendrum trichotomum Thunb. ¢ & @@ O ©
TodsH CALLITRICHACEAE
Todr R Callitriche L.
423 I Xnas Callitriche palustris L. ® O
D LABIATAE (LAMIACEAE)
FI VUM Ajuga L.
424 =¥ ¥-duo=% Ajuga yezoensis Maxim. ¢ O 8 0 ©
[ s Patad 4 Clinopodium L.
426 A= AF Clinopodium chinense (Benth,) O. Kuntze var. ¢ O @8 O 0O

parvifforum Koidz.subsp. grandifiorum (Maxim.) Hara
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426 Y I wiG

427 ¥ hosT
FT¥FFavTaF

428 TFXFF2uTa
I FAVE

429 HAXFu( A bU VD) Glechoma hederacea L. subsp. grandis (A. Gray) Hara

FrRVayulk
430 A FY=ryy

PA=E Y
431 Ywox
432 EAVOX
433 avYBR(HAXVOX)

434 =Y vuox
Ny 71

436 »~uh
TNy H
YRSV IE

436 vYHRSY
XU URIY
(= oY RT
Yy G

437 v
FYTFIV/UR

438 EXAFIF

439 ==Y/ EvFrIvVy

440 =/FIRFATIH)

EESd
441 A Rd~
442 VIFHFARXd=

443 ==/ A RA=
=47 YR
444 In=Hs¥

FAH
+ AR
445 “Fvhay
GRY R ) ErY)
446 A A=) Ray
(wsi)Er )
447 A XFRF ¥
(P vhAAX)

d= J T HF
TErIHT VR

448 T¥+
wwat R

449 I¥ywwwalt
IYARAXXE

Clinopodium chinense (Benth.) O. Kuntze subsp.

grandiflorum (Maxim.) Hara var. shibetchense Koidz,

Clinopodium sachalinense (Fr. Schm.) Koidz.
Elsholtzia Willd.

FEisholtzia ciliata (Thunb. ex Murray) Hylander
Glechoma L.

Lamium L.
Lamium album L.
var.barbatum (Sieb. et Zucc.) Franch. et Savat.
Lycopus L.
Lycopus lucidus Turcz.
Lycopus maackianus (Maxim.) Makino
Lycopus ramosissimus (Makino) Makino
var. japonicus (Matsum, et Kudo) Kitam,
Lycopus uniflorus Michx,
Mentha L.
Mentha arvensis L. var. piperascens Malinv.
Mentha sachlimensis Kudo
Prunella L.
Prunella vulgaris L, subsp. asiatica (Nakai) Hara
Prunella vulgaris L. subsp. asiatica (Nakai) Hara
var. aleutica Fern.
Rabdosia Hassk.
Rabdosia inflexa (Thunb. ex Murray) Hara
Scutellaria L.
Scutellaria dependens Maxim,
Scutellaria pekinensis Maxim.,
var. ussuriensis (Regel) Hand.-Mazz.

Scutellaria strigillosa Hemsl. var. yezoensis (Kudo) Koidz.

Stachys L.

Stachys riederi Chamisso var. intermedia (Kudo) Hara
Stachys riederi Chamisso var. intermedia (Kudo) Hara

£ villosa Kudo
Stachys riederi Chamisso var. villosa (Kudo) Hara
Teucrium L.
Teucrium viscidum Blume var. miguelianum
(Maxim.,) Hara

SOLANACEAE

Solanum L.
Solanum japonense Nakai

Solanum megacarpum Koidz.

Solanum nigrum L.

SCROPHULARIACEAE

Lindernia All.

Lindernia procumbens (Krock.) Philcox
Melampyrum L.

Melampyrum laxum Miq. var. nikkoense Beauv.
Mimulus L.
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450 I VHFAXF

EUXAL I Verbascum L.
451 tuy REDXALH Verbascum thapsus L. ® O ©
(=0 &,3a)
JUOHE OB Veronica L.
462 FFA R/ 7Y Veronica arvensis L. ® O
THAYOR Veronicastrum Heist.
453 S oHAL YD Veronicastrum sachalinense (Boriss.) Yamazaki ® O
IHA VD Veronicastrum sibirica L.,
~7 o RE OROBANCHACEAE
N VRE Orobanche L.
454 FIRAIyYH Phacellanthus tubiflorus Sieb. et Zucc, C @ O ®
N FIOH PHRYMACEAE
NTFZ VOB Phryma L.
456 T FIVY Phryma leptostachya L. var. asiatica Hara C @ O ©
486 FHSR) Az KT VY Phryma leptostachya forma oblongifolia Ohwi ® O
A4 iy PLANTAGINACEAE
A4 2R Plantago L,
457 AA/<=2 Plantago asiatica L. C @ O ©
458 tEAaptAtAa= Plantago major L.var.major ©
459 ~F A3 Plantago lanceolata L. C @ O ©
AL B AXTH CAPRIFOLIACEAE
AAHhAXT R Lonicera L.
460 FU¥rB Lonicera morrowii A. Gray ©
=9 baR Sambucus L.
461 /=D h2 Sambucus racemosa L. C ® O ©
subsp. kamtschatica (E. Wolf) Hulten
£ kamtschatica
462 *I/x/=Uh=z Sambucus racemosa L. subsp.kamtschatica (E. Wolf) C @ O ©
Hulten £ aureocarpa (Hara) Hara ex Honda
463 HwyYAxS=D ko Sambucus racemosa L. subsp. kamtschatica (E. Wolf) O
Hulten fhirai (Miyabe et Tatewaki) Hara ex Honda
H=XIm Viburnum L.
464 AAHRA /XL HY)Y  Viburnum furcatum Blume ex Maxim, ¢ & ® O ®
466 HiHs Viburnum opulus L. var. calvescens (Rehder) Hara ¢ C 0 O ©
466 Iyy<wH=X3 Viburnum wrightii Miq. C @ 00
(Vv R - ADOXACEAE
g VA Adoxa L.
467 LvFrYD Adoxa moschatellina L. C @& O ©
b gty ale V% = VALERIANACEAE
IR Patrinia Juss.
468 A b=xv Patrinia villosa (Thunb. ex Murray) Juss. ex DC. o @ O
X%z Uf CAMPANULACEAE
YUHER=V R Adenophora Fischer
469 VUHRx=Tr Adenophora triphylla (Thunb. ex Murray) A. DC. O @

LI 2 LSRG UL T AT -t yEc RITL e TRt

Mimulus nepalensis Benth, varjaponicus Mig.ex Maxim. ¢ O @ O ©

var. japonica (Regel) Hara
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YN=P R
470 In=rPyv
471 AT V7
T/AIVRB

IVSHhrY
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FoF¥¥avlg
F=FFav

472
473

474

7%

Ja¥y Yok
JaX) sy
tLap/axXiyy

)7 %R
7%

FzNafl
R GeAYAY

IEXE

479 A pzaxeX

480 K YA baaxX

475
476

477

478

481 A XIEF

482 =Y axEX(AaEX)
g

483 =V avEys
Jas¥y

484 =V d=F

485 FAY XS

486 =¥ XS

487 HoUim¥s
(FVTX7)

488 vI7¥wX7
EAVat R

489 tAVaFYv
X TYR

489 T AUhELFTH

491 #Hwua¥
TVFTHIR

492 TV ¥ VRTHI
apxYYUR

493 IIapxl

494 IFRTIY( KT
HozevyoR

495 YIS H Ao

496 JyRuHrrEyy

497 I¥=¥7EA2

498 HUHrEIY
rr Yol

499 X VU
7

500 ZFVAXZ

w2l 199

Codonopsis Wallich
Codonopsts lanceolata (Sieb. et Zuce)) Trautv.
‘Codonopsis ussuriensis (Rupr. et Maxim.) Hemsley
Lobelia L.
Lobelia chinensis Lour.
Lobelia sessilifolia Lamb.
Peracarpa Hook. f. et Thomson

Peracarpa carnosa (Wall. ex Roxb.)Hook. f. et. Thomson

var. circaeoides (Fr. Schm.) Makino.
COMPOSITAE (ASTERACEAE)
Achillea L.
Achillea alpina L.
Achillea millefolium L.
Adenocaulon Hooker
Adenocaulon himalaicum Edgew.
Anaphalis DC.
Anaphalis margaritacea (L) Benth. et Hook fil..
Artemisia L.
Artemisia japonica Thunb.ex Murray
Artemisia japonica Thunb. ex Murray £ resedifolia
Takeda
Artemisia keiskeana Miq.
Artemisia montana (Nakai) Pamp.
Aster L.
Aster ageratoides Turcz. subsp. ovatus var. yezoensis
Kitam,
Aster ageratoides Turcz. var. adustus Nakai
Aster glehnii Fr. Schm.var. glehni
Aster novae-angliae L.
Aster novi-belgii L.
Aster rugulosus Maxim.

Aster scaber Thunb.
Stenactis Cass.
Stenactis annuus (L.) Cass.
Bidens L.
Bidens frondosa L.
Bidens tripartita L.
Breea Less.
Breea setosa (Bieb.) Kitam.
Cacalia L.
Cacalia auriculata DC.
var. Kamtschatica (Maxim) Matsum.
Cacalia hastata L, subsp. orientalis Kitam,
Carpesium L.
Carpesium abrotanoides L.
Carpesium divaricatum Sieb, et Zucc.
Carpesium triste Maxim.
Carpesium cernum L.
Centipeda Lour,
Centipeda minima (L.) A. Br. et Ascherson
Dendranthema Des Moulins
Chrysanthemum Leucanthemum L. Vulgare Lamarck
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XY R Cichorium L.

601 *7=H+ Cichorium intybus L. (@)
TH¥IR Cirsium Adans.

602 +EA3UITHI Cirsium arvense (L.) Scop. ®

503 =ASELTHSI Cirsium Grayanum Nakai L BRI

604 FL=TFTYWI(x/TH3I) Cirsium kamtschatium Ledeb. ex DC. ¢ O @ O 0O

606 /YU THSI Cirsium kamtschaticum Ledeb. ex DC. ¢ & @ 0O O

(= /=TH#3) subsp. pectinellum (A.Gray) Kitam.
506 AF/THZI Cirsium oligophyllum (Franch et Savat.) Matsum. ©
subsp. aomorense (Nakai) Kitam.

807 FAHTHSI Cirsium pendulum Fischer ex DC. ¢ O ® 0O ©

508 TAVAA=T¥ZI Cirsium vulgare (Savi) Tenore ©
ABIEXR Erigeron L,

509 =Y/AhhvaEX Erigeron acer L. C @ 0 ©

510 bALBLIEF Erigeron canadensis L. ¢ O 0 0 ©
E3 FYUATR Eupatorium L.

511 kI3 FUF Eupatorium chinense L. subsp. chinense ©

512 I3z kY Eupatorium chinense L. ¢ O ® O ©

subsp. sachalinense (Fr.Schm) Kitam.

513 H$oeafky Eupatorium lindleyanum DC, @]
VAVA-T i o Gnaphalium L.

614 ~nzZHy Gnaphalium affine D. Don O @
=D IR Helianthus L.

616 *7A4%E Helianthus tuberosus L. C @ O ©
Y+E¥FRRR Hieracium L.

516 aglry RN Hieracium aurantiacum L. ©

617 ¥FrF¥FF R Hieracium umbellatum L. * O O ©
xVay/ VTR Hypacheeris L.

518 T HH(FUHREKNX)  Hypochoeris radicata L. ©
i Inula L,

619 H 7= Inula britannica L. ® O ©

620 AHtrvvo Inula salicina L. var. asiatica Kitam. @ O
=HTR Ixeris Cass.

521 =H+ Ixeris dentata (Thunb. ex Murray) Nakai ¢*¢ O 0 0
522 ~F=H+ Ixeris dentata (Thunb, ex Murray) Nakai ©
var. albiflora (Makino) Nakai £ albiflora

528 A D=HF Ixeris stolonifera A. Gray ¢ O @0
(P, ~ng2o4Y)
524 Yw=HA+ Lactuca raddeana Maxim. var. elata (Hemsl.) Kitam. ¢ & @ O ©
Tx)0VE Lactuca L.
526 TXx/IHv Lactuca indica L. C @ 0O ©
526 MSFUy Lactuca scariola L. ©
527 ==Y ALF¥F=i) Lactuca sibirica (L) Bentham ® O
Y74 7aB Lapsana L.
528 ¥7¥r 7= Lapsana humilis (Thunb. ex Murray) Makino ©
AR Leibnitzia Cass.
529 +ErHRr¥) Leibnitzia anandria (L) Turcz. C @ O ©
(LT ¥ 5 )
e Petasites Hill
530 TERIIXRHAATH) Petasites japonicus (Sieb. et Zucc.) Maxim, ¢ O ® O ©
subsp, giganteus (Fr. Schm.) Kitam.
ap/UTR Picris L.
531 =29JYF Picris hieracioides L. ¢+ O 8 O 0O

subsp. japonica (Thunb.) Krylov
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AANTYUR Rudbeckia L.
532 FRM¥Fs Rudbeckia hirta L. var. pulcherrima Farwell
(FTIH I D)
533 AAAnvdrvy Rudbeckia laciniata L.
534 Yx=H¥xaArdvy Rudbeckia laciniata L var. hortensis L. H. Bailey
(NFHYE D)
XAV Senecio L.
536 vyttt ws)  Senecio cannabifolius Less. L 4
536 Y UXI(huX2) ¢
637 JAHu¥y Senecio vulgaris L. L
ATEIR Siegesbeckia L.
538 aAFTESR Siegesbeckia orientalis L.
subsp. glabrescens (Makino) Kitam.,
639 ATEX Siegesbeckia orientalis L. &
subsp. pubescens (Makino) Kitam.,
T/ ¥V YUR Solidago L.
540 EAFZAHTOIF/U Solidago altissima L.
b4l AATUOIFVD Solidago gigantea Ait. var. leiophylla Fernald
542 THx/)XYrVU Solidago virgaurera L. subsp. asiatica Kitam, *
543 aHx¥7J Solidage virgaurea L.subsp. leiocarpa (Benth.)
(E¥~<7%/%VU YY) Hullen £ japonalpestris Kitam.
VIR Sonchus L.
bdd F=,45v Sonchus asper (L.) Hill L 4
5645 ~NFVagF Sonchus brachyotus DC. L 2
646 S H Y () HY) Sonchus oleraceus L. L 2
¥ R E Taraxacum Wigg.
547 xS FHRR Taraxacum hondoense Nakaki *
548 T3 UFURR Taraxacum officinale Weber
ArEIR Xanthium L.
549 AFEZ Xanthium strumarium L.
A=Fv7alk Youngia Cass.
550 HA=FbEZa Youngia japonica (L) DC.
ity WAL BAFEE
FESIE ALISMATACEAE
YOAES DB Alisma L.
551 ~TAES D Alisma canaliculatum A. Br. et Bouche
562 WHUAEL A Alisma plantago-aquatica L. var. orientale Samuels.
vrbsaf POTAMOGETONACEAE
b AV R Potamogeton L.
553 ENAYRE Potamogeton distinctus A. Bennett
654 AbNAn Potamogeton natans L. 4
2 Y# LILIACEAE
FXB Allium L.
666 FasuTy=r=7 Allium victorialis L. subsp. platyphyllum Hulten &
wAz ) B Cardiocrinum Endl.
656 AA DY Cardiocrinum cordatum (Thunb, ex Murray) Makino L
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(=72 Y)
VRAAFE MG Clintonia Rafin.
557 YARAAE P Clintonia udensis Trautv. et Mey.
AXT R Convallaria L.
658 ARRXZAXIAY YY) Convallaria keiskei Miq.
Fda. ) R Disporum Salisb.
669 FwUFxI VD Disporum sessile D. Don ex Schult.
660 FH=2Y Disporum smilacinum A. Gray
RAER Fritillaria L,
561 Zu=l) Fritillaria camschatcensts (L.) Ker-Gawl.
DALYV R Hemerocallis L.
662 xJSHELTFAH Hemerocallis dumortieri Morr.
(=SB /Sv) var. esculenta (Koidz,) Kitam.
¥HRoUR Hosta Trattin
563 X Ew Y Hosta albo-marginata (Hook.) Ohwi
(FFFRTY)
¥Ry v Hosta Sioboldiana Engl.
RN Lilium L.
564 Zn<way Lilium medeoloides A. Gray
24 YN TR Maianthemum Weber

566 <A YNUD Maianthemum dilatatum (Wood) Nels. et Macbr.

VERRYUR Paris L.
666 VIRV D Paris tetraphylla A, Gray
BT N ARAIIRARYD Paris verticillata M. V. Bieb.

Fiaz R Polygonatum Adanson
668 b AA XA Polygonatum humile Fisch.
569 auFAU=VFUD Polygonatum desoulavy! Komar.

(S o=0FYD) var.yezoense (Miyabe et Tatew.) Satake
670 Iv~vrtarazl Polygonatum lasianthum Maxim.
671 AAT<=Fam Polygonatum odoratum (Mill) Druce
var. maximowiczii (Fr. Schm.) Koidz.

R Saa Smilacina Desf.
572 =xWY Smilacina japonica A. Gray
VAT IR Smilax L.
673 VAT Smilax riparia A. DC.
var. ussuriensis (Regel) Hara et T. Koyama
FFAT Smilax herbacea L. var. oldhami Maxim,
Fooe7 B Streptopus Michaux
674 AAREr<=F v Streptopus amplexifolius (L) DC. var. papillatus QOhwi
VAV OB Trillium L.
AT Trillium gwallii Maxim.
576 TAI/xzrlLA4VY Trillium apetalon Makino var. apetalon
676 ZuijxrlAYVYT Trillium apetalon Makino

var. atropurpureocarpum (Makino) Samejima
£ atropurpureocarpum
677 AASF )z AVY Trillium Kamtschaticum Pallas

678 vmAtzlAVT Trillium tschonoskii Maxim,
GE¥ezrLfVD)
619 Y IFFAA LA YY Trillium X hagae Miyabe et Tatewaki

680 v /e¥hxvA Yy TrilliumXmiyabeanum Tatewaki
var. atropurpureocarpum Samejima
vanyuR Veratrum L.
681 A rq4VvU Veratrum album L. subsp.oxysepalum (Turcz.) Hulten

(ORI R

COo O O

o0

o

O

o O

(OO

oo o o

O

00
© ©

© ©

©e © ©

© ©

© ©

EX

EX

D



AL RRI R IR > 2 — il 205 1994

I X7 A AR
IXTAA R
582 I XT7AA

TYAR
TYAR
583 J/~ntvaud
=U¥FTavR
584 =D¥xia3v

Tar.
ATV

PONTEDERIACEAE
Monochoria Presl
Monochoria korsakowil Regel et Maack

IRIDACEAE
Iris L,
Iris ensata Thunb. var. spontanea (Makino) Nakai
Sigyrinchium L.
Sisyrinchium atlanticum Bicknell

JUNCACEAE
Juncus L.

686 tmnagiALEXL Y Juncus diastrophanthus Buchen.

g4
586 A (A7)

Juncus effusus L.var.compactus Lej et Court
Juncus effusus L.var.decipiens Buchen.

587 #FFauifE€Fxiav Juncus kramerj Franch. et Savat.

588 A

AXA )YV
580 AXA/¥Y
590 Y~vAXA/k=x
591 XAV YU

Yayy#
VAN

592 vazi
AR 4R

593 ARz

A X
HECIVR

594 iLX

596 =V AhHEVIY
X HRE

596 XA

597 EARAR

598 YR AhH

599 =YX AR
AXA T RO

600 AXA/TFTuiRy

AV iad
601 ~~HY
I/FAR

Juncus tenurs Willd.
Luzula DC,
Luzula capitata (Miq.) Miq.
Luzula multifiora Lejeune
Luzula plumosa . Meyer
var. macrocarpa (Buchen.) Ohwi

COMMELINACEAE
Commelina L.
Commelina communis L.
Murdannia Royle
Murdannia keisak (Hassk.) Hand.-Mazz.

POACEAE
Agropyron Gaertn.
Agropyron repes (L.) Beauv.
Agropyron yezoense Honda
Agrostis L.
Agrostis alba L.
Agrostis canina L.
Agrostis clavata Trin. var. clavata
Agrostis scabra Willd.
Alopecurus L.
Alopecurus aequalis Sobol. var. amurensis
(Kom.) Ohwi
Anthoxanthum L.
Anthoxanthum odoratum L.
Beckmannia Host

602 I /A (WA a¥Y)  Beckmannia syzigachne (Steud) Fern.

YehESIHE
603 YwHEIISH

(= Y~vhEDSY)

RARA ) Fr xR
604 FUYRHY
605 HFA/FreFx
HRHxY ¥R
606 EwHxYH¥
JHY YRR

Brachypodium Beauv.
Brachypodium sylvaticum (Huds.) Beauv

Bromus L.
Bromus pauciflorus (Thunb.) Hack.
Bromus secalinus L.
Brylkinia Fr, Schm,
Brylkinia caudata (Munro) Fr. Schm.
Calamagrostis Adans.
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607 Y<TUD
R P=TD
608 tbA/HUYR
609 AT/ HY¥R
HEHYR
610 ZEH ¥

(A—F ¥ —KIF2)

gV eHR
611 v/ b4
AR
612 Ak
613 TxAbIA

ARER
614 A XE=x
£ 4 . o
=z
616 F#AX¥K=x

FPaovr¥m
616 F¥aouwvix

617 rtasngRFVaovt¥
618 HTFZ7FFVanyr¥

29RVE
619 =auHy
Y RAIYR

620 =/ )H¥¥RHSY

621 Y¥EXHISY
K7 LXR
622 KRYALX
623 FKZa¥
TyRY B
624 YHH¥

626 H*FHHHYy

A7XIXHRE
626 A7HERAH
ARAXR
627 AA¥F
LTI XFAAX
XXIHYR
628 IYveRxXIH¥

629 RAXIHNY
630 AARXINY
FFIVHR

631 FFFIFY

*¥tvE
632 RAFv
633 ~NTFs¥FE
TUOHY R
634 HAATUDHzY

FEOL G R R IGI 250 B0 it Bz D T

Calamagrostis epigeios (L) Roth

Calamagrostis epigeios (L) Roth var. demsiflora Ledeb.

Calamagrostis hakonensis Franch. et Savat.
Calamagrostis langsdorffii (Link) Trin,
Dactylis L.
Dactylis glomerata L.

Diarrhena Beauv.
Diarrhena japonica Franch. et Savat.
Digitaria Haller
Digitaria ciliaris (Retz.) koel.
Digitaria violascens Link
Echinochloa Beauv,
Echinohloa crus-galli (L.) Beauv.
Echinochloa crus-galli L.subsp.genuina Honda
var. echinata Honda
Echinochloa crus-galli L.subsp.submutica Honda.,
var.typica Honda
Echinobloa phyllopogon Stapf
Glyceria R. Br.
Glyceria ischyroneura Steud,
Glyceria leptolepis Ohwi
Glyceria lithuanica (Gorski) Lindm.
Hierochloe R. Br.
Hierochloe odorata (L) Beauv var. pubescens Krylov
Leersia Sw.
Leersia oryzoides (L.) Sw.
Leersia sayanuka Ohwi
Lolium L.
Lolium perenne L.
Lolium temulentum L.
Microstegium Nees
Mierostegium japonicum (Miq.) Koidz.
var. japonicum
Microstegium japonicum (Miq.) Koidz.
var. boreale (Ohwi) Ohwi
Milium L.
Milium effusum L.
Miscanthus Anderss.
Miscanthus sinensis Anderss.
Miscanthus sinensis Anderss.purpuracens Anders.
Mubhlenbergia Schreb.,
Mubhienbergia curviaristata (Ohwi) Ohwi
var. nipponica Ohwi
Mubhlenbergia japonica Steud.
Muhlenbergia longistolon Ohwi
Oplismenus Beauv,
Oplismenus undulatifolius (Arduino)Roemer et
Schultes
Panicum L.
Panicum bisuleatum Thunb,
Panicum capillare L.
Phleum L,
Phleum pratense L.
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(FE—SFR)
avRg
636 IV (FF3IV)
636 waIL( PuAY)
FHNT Y
637 ARRXRAJAEET
638 FFAFITVIH

639 FHNIY
Al

640 =Y I¥a¥y

641 F=xH¥H

642 F =Py

643 TFTHAR=HIVXHF

644 =AY

645 AU =¥
646 A HUF i
647 A=A YH
648 YUY

649 F VY
x/)an /YR

650 FTH/xauvfH

661 4 x/=2w

662 Fr=x/)an
663 FUR/ALY
654 x/an
HSALRR
665 ~HTFALX
(A= hAa¥)

Y b EH
AR

656 BT AAE Y ¥ 7 (N H)

Frtbrravlk

657 aAUuIATFrtriav

(L)
Fotvay
ARz
658 AR vay
HFEL YR
659 W¥LYD

660 TAFELYD

661 EX¥FELYU

VAR
TAUXI7 R

662 TAUXIY
VETAN

663 X/

Phragmites Adans.
Phragmites communis Trin.
Phragmites japonica Steud.
Poa L.
Poa annua L.
Poa nemoralis L.
Poa pratensis L.
Sasa Makino et Shibata
Sasa apoiensts Nakai
Sasa chimakizasa Kudo
Sasa kurilensis (Rupr.) Makino et Shibata
£ kurilensis
Sasa kurilensis (Rupr.) Makino et Shibata
£ uchidai (Makino) S.Suzuki
Sasa senanensis (I'ranch. et Savat.) Rehder
£ senanensis
Sasa cernua Makino
Sasa paniculata Makino et Shibata Nakai
Sasa paniculata var. ontakensis Camus
Sasa senanensis Rehd.
Sasa lasioclada Nakail
Setaria Beauv,
Setaria faberl Herrm.
Setaria comosa Honda var. pilosa Honda
Setaria glauca (L.) Beauv,
Setaria glauca var. longispica Honda
Setaria viridis (L.) Beauv.
Avena L.
Avena sativa L.

ARACEAE
Pinellia Tenore
Pinellia ternata (Thunb. ex Murray) Breit.
Arisaema Martius
Arisaema serratum (Thunb.) Schott

Arisaema japonica BL,
Lysichiton Schott
Lysichiton camischatcense (L.) Schott
Symplocarpaus Salisb. ex Nutt.
Symplocarpas foetidus Nutt.
var. latissimus (Makino) Hara £ latissimus
Symplocarpas foetidus Nutt.
var, latissimus (Makino) Hara
£, viridispathus S. Watanabe
Symplocarpas nipponicus Makino

LEMNACEAE
Lemna L.
Lemna perpusilla Torrey
Spirodela Schleid.
Spirodela polyrhiza (L.) Schleid.
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1708 SPARGANIACEAE
7R Sparganium L.
664 Fw3IsY Sparganium glomeratum Laest. C @ 0O
666 27U Sparganium stoloniferum Buch.-Ham. ©
H=# TYPHACEAE
M=’ Typha L.
666 M~ Typha latifolia L. ¢ O @ OO
AoV SYHE CYPERACEAE
A4 Carex L.
667 sS/HmpRY Carex albata Boott ©
668 =x=F ey Carex aphanolepis Franch. et Savat. O @ O ©
(724
669 ANYHRARY Carex biwensis Franch, O @ 0O
6710 IF/INYRY Carex capillacea Boott C @ O
S7IVTTRY Carex nona Boot. subs. capillacea Kuek
671 b Z¥y24 Carex augustinowiczii Meinsh, ® O ©
672 YauVapRY Carex blepharicarpa Franch. C @ 0O ©
673 THARY Carex breviculmis R. Br. C @ 0O ©
var. sachalinensis (Fr.Schm.) Ohw
6714 EAHMLAY Carex conica Boott C @ O ©
676 HHARY Carex dispalata Boott ® O ©
676 IY¥wVaXARY Carex dissitiflora Franch. O @ O ©
677 tu—Fx¥S Carex fedia Nees var. miyabei (Franch.) T.Koyama O @ O ©
678 FA2 /L ARY Carex foliosissima Fr. Schm. ® O ©
679 F=HoRY Carex forficula Franch. et Savat. C @ 0
680 HUTFARS(F=RH Carex incisa Boott ® O ©
681 tBmsRY Carex Insaniae Koidz. var. Insaniae ® O ®©
682 edrH Carex japonica Thunb, ex Murray O @0
683 bAaFARY Carex lanceolata Boott ©
684 7Y Carex maximowiczii Miq. &S @ O
686 EAVTRHY Carex mollicula Boott O @ 0O ©
686 SL—r2Y Carex parciflora Boott var. parciflora C @ O @
687 A2 XEARY Carex parciflora Boott var. macroglosa [ ]
688 HoHpRYy Carex pilosa Scop. C @ 0O ©
(NF=HYRE 24
689 FAAHHARY Carex rhynchophysa C. A. May. ® O ®
630 AHUAhIRY Carex sabynensis Less. ©
691 T X=FAz(IY<wFia)Carex shimidzensis Franch, O ® O ©
692 FHxvy Carex siderosticta Hance ® O ©
693 H¥ARY Carex sparrsiflora Steud.
694 AXAHDIXRY Carex stipata Muhlenb. C @ 0 0O
695 THRY Carex thunbergii Steud. ©
696 A=FrzaRY Carex vesicaria L. O @ 0O ©
A¥YVU ISR Cyperus L.
697 F=H¥>r)Y Cyperus difformis L. ® O
698 DvsY Cyperus orthostachyus Franch. et Savat. C @& 0O 0O
(FHNHFYVY)
699 IXH¥vY Cyperus serotinus Rottb, ® O
~VAB Eleocharis R. Br.
700 AAR=e~YAL Eleocharis mamillata Lindb. fili. C ®
(X=rVA) var. cyclocarpa Kitag.
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RenlA
REILALR
01 U¥¥HZ
702 YATISHY
708 7 kA
704 hoHLA

06 Yras4
06 =STIIHY
(777 H%)

Ve
TERE
07 FrEALFy
708 HNATEFR
X7k
709 ¥r5v
M0 2ovaviy

711 VYA I
TAFRUR
712 TAFERY
(FaaFFY)
YA, Z R
T3 HANnA T
714 b+
AXT VR
716 =xYVAXZ»
YFTHIER
716 YFT7IYE
(Y=hoH7)
A=) ¥ HF R
717 F=.%H7
Ya AT VR

78 TR VaRT s

719 I¥~vwuX3
720 EAIYwUXT
THEFFRIB
721 JERFFRY
722 I¥wEVRY

7EXYVUR
728 AXALL YD
724  THNRFID
725 J=EXUVD
ZENRT VR
726 ZHRT
(27535 )
YHXT
721 HHFXT

a4 /R
728 akAZv
YILHEI TR
729 HFA¥Y=HXJSD

Eleocharis palustris R. Br.
Scirpus L.

Scirpus fluviatillis (Torr.) A. Gray

Scirpus radicans Schk.

Scirpus tabernaemontani Gmel.

Scirpus triangulatus Roxb.

Scirpus trigueter L.

Scirpus wichurae Bocklr,

ORCHIDACEAE

Calanthe R.Br.
Calanthe nipponica Makino
Calanthe tricarinata Lindl,
Cephalanthera L. C. Richard
Cephalanthera erecta (Thunb. ex Murray) Blume
Cephalanthera erecta (Thunb. ex Murray) Blume
var. subaphylla Ohwi
Cephalanthera longibracteata Blume
Coeloglossum Hartm.
Coeloglossum viride (L.) Hartm,
var. bracteatum (Willd.) Richter
Cremastra Lindl.
Cremastra appendiculata (D.Don) Makino
Cremastra unguiculata (Finet) Finet
Epipactis Sw.
Epipactis papillosa Franch. et Savat.
Galeola Lour,
Galeola septentrionalis Reichb. fil.

Gastrodia R. Br.
Gastrodia elata Blume
Goodyera R. Br,
Goodyera foliosa (Lindl.) Benth.
var. maximowicziana (Makino) F.Maek.
Goodyera schlechtendaliana Reichb. fil.
Goodyera repens (L.) R.Br.
Gymnadenia R. Br.

Gymnadenia camtschatica (Cham.) Miyabe et Kudo

Gymnadenia cucullata (L) Richard
Liparis L.C.Richard
Liparis makinoana Schltr.
Liparis krameri Franch. et Savat.
Liparis kumokiri F. Maek.
Listera R. Br.
Listera cordata (L) R. Br. var. japonica Hara

Neottia L.
Neottia nidus-avis (L.) L. C. Richard.
var. mandshurica Kom,
Oreorchis Lindl.
Oreorchis patens (Lindl) Lindl.
Platanthera L. C. Rich,
Platanthera sachalinensis Fr. Schm.
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732 FUF (VX))
Py ok

733 brBYY

FFOR bk 2 IR 25T B 4SS MBI S0 T

Platanthera chorisiana (Cham.) Reichb. fil.
Platanthera chorisidnd (Cham.) Reichb. fil.
var. elata Finet
Spiranthes L. C. Rich.
Spiranthes sinensis (Pers.) Ames
var. amoena (Bieb.) Hara
Tulotis Rafin.
Tulotis ussuriensis (Regel ex Maack) Hara
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Relationship between ground beetle communities and ground vegetational type in
Teshio area, northern Hokkaido.
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Shigehisa Hori, Masami Miyaki and Yoko Nishikawa
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Abstract

Carabid beetles were collected by pitfall trapping with
reference to vegetation along a 1.5km line — transect
from seashore to inland in the Teshio area. Fifteen
survey plots along the line were divided following seven
vegetation types by cluster analysis based on similarity
index; sand beech grassland, sand dune grassland,
disturbed grassland, oak or willow forest, river bank
graassland, bog and spruce forest. The ground beetle
communities detected by cluster analysis corresponded
well to vegetation types except for the plot of disturbed

grassland, The number of ground beetle species at each

plot were rich at the river bank and bog, and the beetle
population was high at the forest plots, and low at
grassland plots. The proportion of beetles have flight
ability within a plot was higher at the river bank, bog,
coastal grassland and sand beech, where ground
conditions were unstable due to moving sand or water
fluctuation, and lower at forests, where ground
conditions were comparatively stable. It was proved in
this study that ground beetles were valuable as biotic

indicator.
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Mize 2 XN T+ L2 (Carabidae) U X b

Carabinae # 4 3 BR

Cychrus morawitzi Gehin € & #4443

Campalita chinense (Kirby) v hsvroitiad

Carabus conciliator hokkaidensis Lapouge I 7 AT hH I AW 4L
Damaster blaptoides rugipennis (Motschulsky) x—v<4 <4 #7Y
Damaster gehinii aereicollis (Hauser) F 440N FH LY
Procrustes kolbei futabae Ishikawa 734+ V44

Nebriinae vV 7 E T 3 L2 HR

Nebria ochotica R.F.Sahlberg Zu=iLs a3 sy

Notiophilus impressifrons Morawitz I Y =A&HT3I 4L
Elaphrinae /7> 3 37 FXHEH#

Blethisa multipunctata aurata Fischer von Waldhem 74333342
Loricerinae v/ 43 3 A B El

Loricera pilicornis (Fabricius) > /e a3 sy

Scaritinae b 3 403 L HEH

Clivina fossor sachalinica Nakane # 37 bk Ak s g 3Ial
Dyschirius batesi Andrewes L 37 AFKk a4y T4y
Dyschirius yezoensis Bates A+ Ftaw s34y

Scarites aterrimus Morawitz b 32 %I 34

Broscinae ## A3 E K & 8%

Craspedonotus tibialis Schaum  FH# 4 L€ F#

Trechinae ¥ I 3 4L 3 ##}

Trechus nishikawai S.Ueno v o ¥FEIT ALY

Bembidiinae 3 X7 73 4L Hf

Bembidion amaurum Bates A A L) I XX T I LY

Bembidion morawitzi Csiki 3 VKL I XHXI7T I 4V

Bembidion paediscum Bates 3 VKL I XE7ITI LY
Bembidion poppii pohlai Kirschenhofer #¥®» I X¥733I 4L
Pterostichinae 43 3 4 2 BH}

Pterostichus bandotaro Tanaka b3 H 2+ HT 314>
Pterostichus neglectus Morawitz VY L3+ #H2 34 v
Pterostichus nigrita (Fabricius) T UhvyF+#HIT 340
Pterostichus orientalis jessoensis (Tschitscherine) 7 v+ HITI 4L
Prerostichus samurai (Lutshnik) 4 F o+ #7345
Pterostichus thunbergi Morawitz Y Y -~L&'FHITIui

Agonum sculptipes (Bates) Yo #4348 T3I48Y

Agonum thoreyi nipponicum Habu 7> 3 Sk a4 T340
Agonum yezoanum (Nakane) T e Ak IF4T3ILY

Synuchus arcuaticollis (Motschulsky) <L #avy¥yesaa34y
Synuchus melantho (Bates) 227wovYes4I73i4Y

Synuchus uenoi Lindroth wx/vyYes34I33iay

Zabrinae LA 40 3 L ER

Amara chalcites Dejean v A HET I LY

Amara communis (Panzer) A3 FH=IL A5 I4Y

Amara plebeja (Gyllenhal) I vwa<wLH 2T ILy

Harpalinae I 7 4 2 H#}

Harpalus bungii Chaudoir wL A ¥ TE2 LY

Harpalus corporosus (Motschulsky) voaE4 4L

Stenolophus propinguus Morawitz A X7 AV AT ES LY
Callistinae 7# 33 L > E#

Chlaenius abstersus Bates 7H#H 3 74T I 4L

Chlaenius pallipes Gebler 74 73 4>

QOodes helopioides tokyoensis Habu =+t by 2 ) T3 AL
Lebiinae 7 h & U I 3 42 HF}

Demetrias amurensis Motschulsky 4 I X927 F)T3I4Y
Dromius ruficollis Motschulsky  F 4 /337 3V T34
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Pesticides by the SPME Method

FHE e

Kiyoyasu Murata

i U & |

WNZZ T v an A 7 B2 E B RN EIER Eh T
PR fEOMB LA TR E - TE X,

SPME (Solid Phase Micro Exatraction) 11, #F %, o4 — 2 — L — KFCHRB ERAFHFLORHERE T, AN
PHRUE L T £ e 3, KO PO RO ATRIE S & M BRRE L . ppt L <L O RROMT & ThES U7 Jf
BTHd, Ua—4—I— KFOTN— T ZHRYEATRIEE R AR BTX D812 20 Jiik& I U THERS R
OO EEHNGLTHD, MARTL ZHOREETL B3 SPME (:O@AIZ2WTRM £ 17 -
P2o K ENTOB3ROSPME 7 7 4 28— 22V CREMA, FY72YL— 1+ 43545 LASPME 7
FAN=IZDONTHR A 1,

OMERK LIZRTANTH B, E2OHBRIIHER2EY 7
2L — T, BB, RENIemTH B,

1 B F &
1.1 H ¥
RGO R E L 1IZRT. SPME 7 7 1 23—
F1 AN RMR—RE o
y 3 9 | = £ —_ =z AF LA
Dichilorvos DDVP 108
Etridiazole ETRI 211 ggﬂx "
Chicroneb CHLONEB 191 f;g ?n—
Fenobucab FENOB 21
Benfulurarin BENFLU 292
Peancycuron PENCYC 125 \ SR
Simazin CAT 201 Ramn
Propyzamide PROPY 173
Diazinon DIA 179
Chilorcthalonil TPN 266
Iprofenfos []=1 4 204
Terbucarb TERBU 205
Tolclophos—methw | TOLC 265
Fenitrothion MEP 277
Chlorpyrifos CHLORPY 199
Thiobencarb THIOBEN 257
Pendimethalin PEN 252
Isofenphos ISOFEN 213
Captan CAP 79 :
Butamifos BUTA 286 X 1
Flutoluanil FLU 173
Napropamide NAP 72
Isoprothiolan ISOPRO 162
Isoxathion ISOXA 313
Mepronil MEPRO 269
Chlomitrofen CNP a7
Pyridaphenthion PYRIDA 340
EPN EPN 157

SPME 7 P14 N — DO & s A ik
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1. 2 GC/MS HIERME
GC/MS v A7 L6DPERMEFFK2I1ZRT,

®2 GC/MSHAIERM

am B RQP-2000A

NSb DB-5 0.25mmX25m MM 025u
hoLRERHE 100C (2min) -10C/min-280°C (5min)
EAE AZYw b ATUY LA

FADER 280°C

AT W EE N 4 min

A4 —2x—RABEK 250°C

14 RRE 250°C

MEE—F SIM

1. 3 SFEx

SPME O IR L IZ/3 3300 T, 2ml OBAK 43, 5ml
Dt T 2L TIIZARSPME®D 7 7 4 78— & §11C
ML - RETe 2 72 a2l &, ZD%T I 2
y—®ML P 7 r A —%FB &5, BKizo 7 4
S L ETHL, A4 — 5 &BIEL A5 15%
B 2 fr 722, ZD#% 7 7 4 25— &ML, SPME ¢l %
A TLPEG| EHYiE, LEBIZSPME#EGC LT 4 4
I, 77024 —% FIFC, 774 73— &%=
NTHIN &, BRI SIMEE TRt L 7=,
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2. 1 EBREODETHHHE

SPME 3l g — 54 v &7 7 4 73— %K
(ZHL. il &2 4 - 5B CHIEL Aol %1r5. %
O L E KD OTRIEAE TSR & R A =2
LHTAMPE SPME 7 7 4 /75— il ORI B0 5 & h
B, HHCRIBIO T = 8 — 1S B & AT,
Azt L TORIERNT, 2 FIL s ) T vk EOMARYE
WEHNZIERE A RE AR S > T B, - T, Finglo
L & IO 7 7 A 23— ORIz &
BT EIZhB, I THEMMIK A AN A 5 SPME [ #]
AT & B P2 1R B S RO & K T A B &
X20Dk5ThHsb, £<OREIXI05 A6 155 TV Mk
LCude, EAihto b oiis sradiber /s X 2o 3 40F
EHIIEMTEMmIZEL WA ENpmahs, £,
TOLC % BENFLUZ15% I3 Pl i3 4 & 5 12l
BB RTHLZ &R LE, £, RO AE RS
PEERMIRARR XA F I w2 Ly U RIFZE B E B A
EMb, T — 8 =)= KFONREI AU, R
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introduction

The solvent extraction method using dichloromethane,
for example, had been used analyze the organic
compourds in liquid samples. In recent years, the solid—
phase extraction method has been widely used, resulting
in the reduction of the amount of solvent used and in
simplified analysis.

SPME(Solid - phase Micro Extraction)is a new sample
preparation method developed at Waterloo College,
Canada, which requires no solvent nor complicated
analysis. This method makes it possible to extract and
condense minute amounts of organic compounds in
liquid samples and to quantitatively analyze them at the
pptlevel. The Waterloo College research group reported
that they obtained satisfactory results in applying this
method in analyses of volatile organo - chlorine
compounds and BTX. The author applied and examined
this method to the multiple - component analysis for the
samples

containing pesticides from golf couses.

types of
commercially available SPME fibers were examined,

Furthemore, the properties of the 3

and an experiment was conducted on the SPME coated
by pelyacrylate,
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Abstract

Pectinatella magnifica (Leidy 1851), Bryozoa,
Phylactolaemata, was found in crescent lake of River
Ishikari at Tsukigata town, Hokkaido Japan in
September 1993. This organism is exotic species
originated from North American continent, and the
invasion of the species into Hokkaido, Japan has been

identified finally.
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