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Explanat10n Of Cover

sagEna aPelaEa, a naturalized specleS newly collected ln Toyama Prefecture･

A. Plant. Scale lndlCateS Icm. B : Rlpe frult. Scale lndlCateS lmm. (Oohara)

(表紙の説明)

富山県新記録の帰化植物イトツメクサ. A:植物体.スケ-ルは1cm. B熟見

スケールは1mm. (大原)
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富山県中央植物固研究報IP了

Karyotype Analysis in Four Taxa of Aster (Asteraceae)

Found in the Ryukyu Islands

Tadashi Kanemoto

BotanlC Gardens of Toyama,

42 Kamlkutsuwada, Fuchu-machl, Ne卜gun, Toyama 939-2713, Japan

Abstract Ch,omosomes are observed ln four taxa of Asler OCCu-ng ln the Ryukyu

lslands. They are A. usa-gray'Makino, A･ mLyagEI Koldz.I A. taEWanenSlS Kltam･ Var･ Lu-

cens (Kltam.) Kltam. and A. waLkerl Kltam. Chromosome number 2n-18 1S Observed

ln all of them, as previously reported by varlOuS authors･ A pair Of largest chromo-

somes possesses a secondary constrlCt10n On the short arm lnall taxa･ The karyo-

type of A. (awanensIS Var･ lucens and A･ walkerl Can be consldered to belong to the

Euaster-type, which HuzIWara designated for that of A･ asa-grayL･ However･ A･ mLy-

agll also has secondary constrlCt10n ln a Pair Of small chromosomes and the

karyotype lS COnSldered to belong to the TeretlaChenlum-type･ The total chromo-

some length of A. TalWanenStS Var. Lucens IS twice longer than those of two taxa ln the

Euaster-type. Chromosomes with submedlan CentrOmere are 10 ln A･ ta'wanensILY

var. lucens, whereas they are 12 1n A･ miyaglL, A･ asa-grayL and A･ walkerL･

Key words : After, chromosome･ karyotype･ Ryukyu lSlands･ secondary constrlCt10n

A｡cording to Hatusima (1975), four taxa of Aster areknown to occur in the Ryukyu

Islands. They are A. asa-grayi Makino, A･ miyagii Koldz･･ A･ taiwanensLIs Kitam･ var･ lu-

cens (Kitam.) Kitam. and A. walkeri Kitam. These taxa areall endemic to the Islands

and has been recorded from certain island or islands; A･ asa-grayi from Amaml-

｡shima, OklnOerabu-jima and Okinawa-jima, A. miyag,I- from Amam1-OShima･ TokunoI

shlma and Okinawa-jima, A. taL'wanensLIs var. lucens from Iriomotellma and AI Walker'

from Yonaguni-j ima.

chromosome number 2n-18 has been reported for these four taxa by various

authors (Huziwara 1957, 1965; Matsuda 1970; Miyagi 1973)･ When he recognized four

groups of karyotype ln Aster of Japan, Huziwara (1957) recognized the karyotype of A･

asa-grayi to belong to the Euaster-type･ In the present paper･ karyotypes of the other

three taxa are discussed.

Materials and Methods

chromosomes were investlgated lnfour taxa of Aster shown in the Table l･ in

which names follow the taxonomic treatments by Hatuslma (1975)･ These plants were
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orlglnally collected ln Various islands of the Ryukyu lslands as shown ln Table 1 and

have been cultlVated ln pods ln the Botanic Gardens of Toyama. Fresh root tips of 5

mm long were cut and pretreated with 2 mM 8-hydroxyquinoline solutlOn for 4 h at

20℃. The root tips were flXed with Farmer-s fluid, a mlXture Of acetic acld and eth-

anol (1 : 3) for more than 24 h at 5℃ and macerated wlth a mlXture Of lN HCl and 45

% acetic acid (1 : 2) for 40 sec at 60℃, and the meristematlC region of the root was

stained wlth l% acet0-orcein. The chromosome preparation was made by squashing

method.

For karyotype descrlptlOn, typificatlOn proposed by Tanaka (1977) is adopted.

Observ ations

Chromosome number 2n-18 was counted at metaphase of all taxa of AsTe, COllected

in the Ryukyu Island, as shown in the Table L Chromosomes observed at metaphase

are shown ln Flg･1, belng basICally arranged in descending order of the length. The

measurements of the somatlC Chromosomes at metaphase are shown ln Tables 2-5.

Results of the observation are as fellows.

I. Aster mtyagii Koidz.

Chromosome number at metaphase is 2n-18 (Fig. 1 A). The chromosome length

varied from 7･1 to 3･9ノ′J m･ Secondary constrict10nS Were ObseⅣed on the largest and

a small chromosome palrS･ Of 18 chromosomes, ten have centromeres at median posi-

tlOn and remalning elght at submedian poslt10n, thus chromosome formula lS desig-

nated as 2n-18-4msc+8m+6sm. Mean chromosome length and total chromosome

length are 5･1 ,,jmand 92.6′"m, respectively (Table 2).

2. Aster taiwannetwis Kitam. var. tucens (Kitam.)Kitam,

Chromosome number at metaphase is 2n-18 (Fig. 1 B). The chromosome length

varied from 7･O to 4.3/∠m. Secondary constrictions were found on the short arms of

the largest chromosome pair･ Of 18 chromosomes, eight have centromeres at median

posltion and remalning ten at submedian position, thus, chromosome formula lS desig-

nated as 2n-18-2msL+8m+8sm. Mean chromosome length and total chromosome

Table 1 ･ Chromosome numbers and localltleS OfAster of the Ryukyu Islands studied.

･axon cnhurmobmeO,S(02:)e Loc allty Tuumcbhee,r

A ～/er a､｡-gravE MaklnO　　　　　18　　　Manzamou, Onna-son, OklnaWa-Jlma.　ASOOI

A mLyagLt Koldz･　　　　　　18　　　Kawata, HlgaShi-son, OklnaWa-Jlma ASOO2

AvLa,EW;:Zeenn;I(SKTt慧K.tan. 18　Y,roa:C.htle-_買mWaa: Taketoml-Cho･　ASOO3

A wa/kenKlta-･　　18　怒zakl,YonagunいCho･Yonagunl-　ASOO4
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length are 5.6′"m and 101.6′"m, respectively (Table 3)･

3. AsLer asa-grlayi Makino

chromosome number at metaphase is 2n-18 (Flg. 1 C). The chromosome length

varled from 4･5 to 3･1〃m･ The largest chromosome pair showed secondary constric-

tlOnS in the short arms. Of 18 chromosomes, slX have centromeres at medlan POSlt10n

and the remainlng twelve at submedlan pOSltion, thus chromosome formula lS desig-

nated as 2n-18-2ms'+10m+6sm. Mean chromosome length and total chromosome

length are 3.7/1 m and 67.4 /i m, reSpeCtlVely (Table 4)･

4. Aster walken'Kitam.

chromosome number at metaphase is 2n-18 (FIE. 1 D). The chromosome length

varied from 4.1 to 2.3 'jm. Secondary constrlCtions were found on the short arm of the

largest two chromosomes. Of 18 chromosomes, slX have centromeres at median pos1-

tion and the remainlng twelve at submedian posltion, thus chromosome formula lS

deslgnated as 2n-18-2ms十12m+4sm. Mean chromosome length and total chromo-

some length are 3.2/Jm and 56.8.'1m, respectively (Table 5)･

HuzIWara (1957) considered the karyotype of the present species to belong to the

Euaster-type.

Discussion

As prevlOuSly reported by Shimotomai & HuzIWara (1940, 1942), HuzIWara (1957,

1965), Matsuda (1970), Mlyagl (1973), chromosome number 2m-18 was observed ln all

taxa ln the present study. SlnCe the basic chromosome number was reported to be

x-9 1n the genus Aster(HuzIWara 1957, 1965), these four taxa are considered to be dlPl

told. HuzIWara (1957) recogmzed the followlng four types ln the karyotype of Aster.

They are Euaster-typeこSeCOndary constrictions are present on a pair of largest chr0-

mosomes, TeretlaChenlum-type; Secondary constrictlOn are Present m palrS Of both

the largest and smallest chromosomes, TrlpOllum-type; Secondary constrlCtlOn are

present on a palr Of smallest chromosomes and ErlgerOn-type; nO Secondary constrlC-

tion lS present.

As mentioned above, the karyotype ofA. walkert lS qulte Slmllar to that ofA. EL†u-

grayL'and the karyotype of these two taxa can be considered to belong to the Euaster-

type, slnCe SeCOndaIY COnStrlCtlOnS are ObseⅣed only on a palr Of largest cllrOmO-

somes. Thus, Kitamura (1957)'s taxonomlC treatment for the taxon: A. aja-gru.Yl Mak-

lnC'Var. walkerL'Kltam. lS CytOloglCally acceptable. The karyotype of A. (alWanenJtt Var.

/ucenL1 1S Slmllar to the Euaster-type, slnCe Secondary constrlCtions are obsen,ed ()n a

palr Of largest chromosomes. However, the total length of chromosomes is twICe aS

long as those of A. usa-grlL_Vt and A. walken'and chromosome formula is sllghtly differ-

ent. Accordlng tO Kltamura (1937, 1957), Aster mt.1.〟gL'L', A. aim-grayL and A. wELlkL,rt (-

A. EL､〟-gl･'l_VL Var. waLkerL') are included ln Sect. pjeudl)-calLmerLS, Whlle A. luNfmenst'Lt.
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var. lucens belongs to Sect. Euaster. The above mentioned results agree with the

grouplng by Kitamura (1937, 1957) for the most part. However, A. mt'yagLi has secon-

daIY C｡nStrlCt10nS On palrS Of the largest and small chromosomes and the kaIYOtyPe

lS referable to the Teretiachenlum-type. Thus, karyotypically, A. mt'yt/gLL dlffers from

other two taxa ln Sect. pseudo-calimerlS,

I wish to express my gratitude to Dr. Syo Kurokawa (the director, Botanic Gardens

of Toyama) and Dr. Masashl Nakata (Botanic Gardens of Toyama) for their klnd and

valuable advICe.

兼本　正:琉球列島産シオン属(AsEer) 4タク

サの模型

琉球列鳥には4種1変種の固有のシオン属

LA.lJer)が知られている｡すなわちオキナワギク

(A.m'_1uLqLL Koldz.)が奄美大島､徳之島､沖縄

I:.引こ推し､イソノキク(A.aSa-Era.VEMaklnO)が

億美人Ii1j､沖永良部島､沖縄島に､テリハノ

ギ　ク(A. laEけanenJIS Kltam. Var. lLLCenS

(Kltam.) Kltam.)が西表島に､ヨナグニイソノ

ギク(A. walken Kltam.)が与那国島に産する

(初島1975)｡

これら4分燥群の染色体数(2n-18)と核型

についてはすでに個別に報告されている｡

HuzIWara (1957)はシオン属22分類群にみら

れる核型について､二次狭窄が最大染色体対

に認められる(Euaster-type)､二次狭窄が最大

染色体対と最小染色体対に認められる

(TeretlaChenlum-type)､二次狭窄が最′ト染色

体対に認められる(TrlPOllum-type)､二次狭窄

が認められない(ErlgerOn-type)､の4つがあ

ることを縦4,17.-し､琉球列島産のイソノギクの

核軌よEuaster-typeに属することを報告して

いるが､他の分類群については扱っていない｡

今回の観察でオキナワギクの娘大染色体対お

よび小型の染色体対に二次狭窄が認められ､

オ　キ　ナ　ワ　ギク　はHuzIWara(1957)の

TeretlaChenlum-tyPeに似た核耳Lj_を持つこと

が明らかになった｡またテT)ハノギクとヨナ

グニイソノギクは共にEuaster-typeであっ

た｡ヨナグイソノギクの核PiiT.はイソノギクと

同じであり､細胞学的にはヨナグニイソノギ

クをイソノギクの変種とする考え(Kltamura

1957)が支持される｡テT)ハノギクは総染色体

長が4分類群中最大で､個々の染色体の巾も

広く､次中部動原体型染色体が2本であるこ

とで他の3分類群とはやや異なっていた｡

Kltamura (1937,1957)によるとシオン属では

オキナワギク､イソノギク､ヨナクニイソノ

ギクはイソノギク節に､テリハノギクはシオ

ン節に入れられているが､今回の観察結果は

これを支持するものである｡一一方､同じイソ

ノギク節の中でオキナワギクは核型的にイソ

ノギク､ヨナクこイソノギクと異なっている

ことが明らかになったo
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New Species and New Records in HypotrachylW (Parmeliaceae)

Syo Kurokawal) & Kwang Hee Moon2′

lJBotanlC Gardens of Toyama,

42 Kamlkutsuwada, Fuchu-machl, Net-gun, Toyama 939-2713, Japan

2)The Research lnstltute f()r Natural SclenCeS,

Sookmyung Women's Universlty, Seoul 140-742, Korea

Abstract : Eleven species Of Fl_vpolrach.rna (ParmellaCeae) are descrlbed as new to

sclenCe. They are a. (EneraSCenS, H. congenEla, H. comeoLa, Fl. dab/EE, H･ el√ノngala, LIT

',nd"Mlphurea, Fl. ka.-hEWadaml, H. neodLgLlafa, Fl･ punt,ensE-, F1-TTLtlEfe･ra and H･

､ub叩ん,nde'7､. One of them (H. dahltl) lS known only from Australia and two of them

(ll. cun7el'/EL and H. nel'dEgLtata) are described on the basis Of specimens COllected ln

Papua New Gulnea. The other elght species are known only from Peru, th仇lgh some

of them may be more widely dlStrlbuted 帆 paramO and subparamo reglOnS ln South

AmerlCa. MorphologlCal and chemlCal features are dlSCuSSed for each specleS. In ad-

dlt10n, tWC'Other species Of Flypotrachyna, H. dacT.vILfera and Fl･ pustulLfera, are newly

reported from Peru.

Key words : new records, new species, Flypotrachyna

In course of our study of the genus Hypotrachyna (Parmeliaceae), we found eleven

new specleS. Two of them (H. corneola and Fl. neodL'gitata) are descrlbed on the basis of

speclmenS COllected in Papua New Gulnea and they seem to have wide dlStribut10nS

in tropics especially in the southern Pacific area. One of the eleven new species, H.

dahlEE, lS named ln honor of the late Dr. Eilif Dahl, a Norwegian llChenologlSt, is

known only from New South Wales ln Australia. The other eight specleS are known

only from Peru at present. These specleS, however, probably have more wide distrlbu-

tions in paramo and subparamo regions in South AmerlCa. Morphological and

chemlCal features are discussed for each species With reference to their affinity to the

related species in the present paper. In addition, two other specleS Of Hyp()frachyna

are newly reported from Peru in this paper: H. dactyllfera has been known widely from

MexICO, Central and South America (Hale 1975) and lndia (Awasthi 1976) and 〟. 〝〟∫山一

lLjkra has been considered to be endemlC tO N. America.

Hypotrachyna cinerascens Kurok. & K.H. Moon, sp. nov.　　　　　　(Fig. 1A)

H.VlWlrELChynae chECLlae PrlmO adspectu maxlme Simile, sed thallo acldum obtusa-

tlCum COntlnentl dlfrert. Thallus adnatus ad saxa, albo-cerussatus, 3-6 mm dia一

metro, loblS llneariter elongatlS, Saepe nlgricante marglnatis, dichotome vet subpal-
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matim divISIS, SOredllS et lSldllS destltutlS, 0.5-1.5mm latis, lnferne modice

rhlZlnatis, rhlZlnlS 0. 5-1. 5 mm longlS. Apothecia non vISa･

Thallus fol10Se, grOWlng over mOSSeS On rocks, whltlSh lead-gray, 3-6 cm ln

diameter: lobes llnear, Short, crowded, dlChotomously or subpalmately divided, 0. 5-

1.5mm wlde, upper surface plane, more or less glossy, emaculate, often black

rimmed, with no soredla and isldia: medulla white: lower surface black, moderately to

densely rhizlnate, the rhizlneS black, shiny, sparlngly dlChotomously branched, 0･ 5-

1.5mm long･ Thallus 110-135),1m thlCk; upper cortex 5 -7･5FLm thlCk･ algal layer

22-26〃m thlCk, medulla 63-86〃m thick, lower cortex about 15〃m thick･ Apo-

thecla not Seen.

ChemlSt叩. Atranorln, Obtusatic acld and norobtusatic acld.

Type. Peru. °ept. Cuzco: Between Abra Hualla Hualla and Marcapata, Prov･ QulSp卜

canchlS, On rocks in 'Puna'zone, alt. ca 4300 m, H. KashlWadani 21257 - holotype

lnTNS.

The unusual chemlStIY Of the present species Seems tO Set apart from other specleS

of Hypt'(rachyn`L. However, the saxicolous habltat at highelevation (about 4300 m) and

whltish lead一gray upper surface of lobes wlth black rim show the close resemblance

wlth H. chtcL'tae (Hale) Hale, which lS known from Costa Rica, Venezuela and Peru

(Hale 1975). Iiowever, these two specleS are readily distlnguished by the difference of

medullary chemistry; the medulla is C + red, contalning lecanoric and evernic acids

in fl. chLCltae, but lt is C - , contalning obtusatic and norobtusatic aclds in fl. cL'nera.V-

CenS.

This new species may be confused with H. pnolenta Hale, whlCh lS Wldely distrlb-

uted in paramo and subparamo reg10nS ln Central and South AmerlCa (Hale 1975) and

Africa (SeruslauX 1984). These two specleS also have ashy white and black rlmmed

lobes in common. However, H. cinerascens contains obtusatlC and norobtusatlC aClds,

whlle H. pn'tenta alectoronlC and a-CollatollC acids in the medulla･

The present new specleS IS known only from Peru at present.

AddltlOnal speclmenS examined. Peru. The same as the type, H. KasIWadani 21544-

b and 21550 (TNS).

Hypotrachyna congenita Kurok. & K.H. Moon, sp. nov.　　　　　　(Flg･ 1B)

SpecleS habltu Cum Hyp')lrachyna c''n∫L'mL'/E's optime congruens, sed loblS denslOre

isldlatis, lSidlis coralloldeo ramosIS et thallo acldum protocetraricum non continentl

etiam differt. Thalus laxe adnatus, clneraSCenS, 2-5 cm diametro, lobュs dlChotome

vet subpalmatim dlVISIS, Superne dense lSldiatlS, 1Sldlis cylindriclbus vel coralloldlbus,

1nferne dense rhlZlnOSIS, rhizinis dense dlChotome ramosis, 0. 3 mm longlS. Apotehcla

nOnVISa.

Thallus loosely adnate on rock, mlneral gray, 2-5cm in dlameter; lobes linear,

short, crowded, dlChotomously or subpalmately dlVlded, 1-2. 5 mm wlde; upper sur-
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Flg. 1. HabltS Of HJ･polra(h/tna SpeCleS. A･ H. cLneraSCenS Kurok. & K,H.Moon - holotype.

B. ll. ''N7gentla Kurok. & K.H.Moon-holotype. C lI. LOrneOla Kurok. & K.H.Moon-

holotype. D H. dahlLE Kurok. & K.H.Moon- lSOtype. Scales Indicate mm.
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face emaculate, often black rimmed, densely isldiate, the isidla Cyllndrical and often

coralloldly branched: medulla white; lower surface black, densely rhizinate, the rhlZ-

lneS densely dichotomously branched, very short, less than 0. 3 mm long, more or less

projectlng beyond the margin of lobes. Thallus 140-180/Jm thlCk: upper cortex 12-

18/Jm thick, algal layer 33-38 "m thlCk, medulla 75- 100/∠m thick･ lower cortex 20

-23/Lm thlCk. Apothecia sesslle, about 1 mm ln dlameter, amPhlthecium lSldlate; nO

mature spore found.

ChemlStry. Atranorin only.

Type. Peru. Dept. Cuzco: Around Challabamba, Prov. Paucartamb0, on rock in
`Ceja de Selva'zone, aユt. 2800 m, H, Kashiwadani 22050 - holotype ln TNS.

The production of atranorin only ln the thallus indicates there are no close rela-

tives but the present new sapecies resembles morphologlCally very much H.ど('n.Wnllt.t

(Vain.) Hale, since these two species have similar lobes with lSldla. Isidia of H. L･(M71

slmE'lE'S, however, are mostly simple, whereas they are well branched ln the present

specleS. In addlt10n, H. C''ngenL'la lS also clearly dlStlngulShed from H. consL'mL'/LS by

lacklng Skyrln.

The present new specleS resembles H. bogotensES (Vain.) Hale, because these two

specleS are lSldlate and form densely branched rather short rhlZlneS. In aditlOn, 〟.

bogoTenm is dlStrlbuted ln Mexico, Central AmerlCa, West Indies and South AmerlCa

south to Peru (Hale 1975). However, H. congenL'la is readily dlStlngulShed from fl.

bl)gL)tenSL.I by the negative COlor reaction Wlth C in the medulla, since C + substances

such as lecanotlC aCld and gyrophorlC aCld are lacking ln thlS SPeCleS.

The present specleS may be confused wlth H. coslan'censL'S (Nyl.) Hale, because these

two species are isidlate and show negative COlor reaction with C. However, H L･()n-

genL'ta is much smaller than H. coslarLCenStS and the lobes are 1-2. 5 mm wlde.

The present species IS known only from °ept. Cuzco in Peru.

Addditional speclmen eXamlned. The same as the type, H. KashlWadan1 22051

(TNS).

IIypotrachyna corneola Kurok. & K.H. Moon, sp. nov.　　　　　　　　　　(Flg. 1C)

Thallus ut in H_tPOtraCh_1･na brasL'lE'ana, Sed acidum salazlnlCum COntlnentl etlam dlf-

fert. Thallus cortlCOla, adnatus, corneolus, virido-clneraSCenS, Pallldo-buballnuS ln

her.barlO, 3-6 cm dlametrO, loblS Sublineariter elongatュs, Plus mlnuSVe lmbrlCatlS, 1. 5

-5 mm latlS, Superne plus mlnuSVe nltldlS, SOreSdllS et lSldllS destltutis, lnferne

dense rhizlnatlS, rhlZlnis ad 0. 3 mm longlS.

Thallus adnate on bark of tree, CorlaCeOuS, mlneral gray but turnlng lntO OChre-buff

ln the herbarlum, 3-6cm ln dlameter; lobes sublinear-elongate, 1.5-5 mm wide,

upper surface plane, m()re ol~ less glossy, emaculate, often black rlmmed only near tlle

apices, lacking SOredla, lSldla and pustules; medulla whlte, lower surface black, rather'

densely rhlZlnate, rhlZlneS moderately to densely dlChotomously branched, less than
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()･3 mm long･ Thallus 400-550′Lm thlCk, upper cortex 25-30/Jm thlCk, algal layer

subc()ntlnuOuS, 88- loo ,Jm thick, medulla 350-380 ,1m thick, lower cortex 37-42/i

m thlCk. Apothecla Subsesslle, 112 mm ln dlameter, hymenlum about 36′Jm high,

ascI 8×20'Jm, spores COlorless, 5×6-7.5'jm.

ChemlStry. Atranorln, SalazlnlC acid. consalazlnlC acid (trace), connorstlCtlC acid

(trace).

Type. Papua New Guinea. Morobe District: KalSlnik, about 30km south-east of

Wau, on bark of tree, elevat10n 1900-2000 m, H. KashlWadanl 10765 - holotype ln

TNS.

The present new species resembles Fl. braLu/tana (Nyl.) Hale, which lS known from

south-eastern Brasll. These two specleS have rather broad dlVarlCate lobes, which d()

not form any asexual propagules. The present new species Can be clearly distin-

guished from Fl. br(L▲†I/land by the chemlStry: H. Corneola contains atranorln and salaz-

lnlC aCld and the assoclated substances, whereas llChexanthone and protocetrarlC

acld are demonstrated ln H. brasLLtana

ThlS SPeCleS may be also confused wlth H. boquetensEIs (Hale) Hale, whlChalso pro-

duces atranorin and salazlnlC aCld and lacks asexual propagules (Hale 1974). However,

lt forms coriaceous lobes wlth dense rhlZlneS On the lower surface and produces

smaller spores (5×6-7.5,,jm), While H. b''qLLetensts forms membranaceous lobes with

sparse to moderate rhlZines and produces spores of medlum Size (6× 12一′Jm). In addl-

t10n, the new species IS known from Papua New Guinea, whereas Fl. b('quetensLS is

known only from Panama in Central AmerlCa (Hale 1974, 1975).

The present specleS IS known only from the type locallty ln Papua New Guinea at

present.

Hypotrachyna dactylifera (Vain.) Hale

Even though Hale (1975) noted that pustules are opened apically wlthout format10n

of soredia ln thlS Species, the pustules seem to form abundent granular soredia in

some specimens. This fact lndlCateS that the specleS IS Very Varlable in productlOn Of

soredia on aplCeS Of pustules and sometlmeS appear tO be sordlate On the upper sur-

face of lobes. ThlS SPeCleS has been reported from MexICO, Central and South

AmerlCa (Hale 1975) and India (Awasthl 1976). New to Peru.

Specimens examined. Peru. °ept. Cuzco: Between Marcapata and Achubamba,

along the road from Marcapata to QulnCemille, Prov. QulSPICanChlS, On rock in wet

forest ln `CeJa de Selva'zone, alt. 2600-2800 m, H. Kashiwadan1 21792 (TNS). Uru-

guay. Department of Canelones･ Carrasco (Franklln Roosevelt) NatlOnal Park, on

trunk of pl'fuLS SP., S. Kurokawa 8461 and 8474 (TNS).

Hypotrachyna dahlii Kurok. & K.H.Moon, sp. nov.　　　　　　　　　(FIE. 1D)

Thallus ut in H_vpolrELCh.rna phv▲'cL'oides, sed loblS PuStulatlS et aCidum barbatlCum
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non continenti etlam dlffert. Thallus adnatus, cinerascens, 2.5-7.0cm dlametrO,

lobュs Subllneariter elongatlS, Saepe imbrlCatlS, 1. 5-4 mm latlS, SuPerne plus mlnuSVe

nitldlS, leviter maculatlS, aliquando nlgricante marglnatis, pustulatis, inferne nlgris,

sparslm Vet modlCe rhlZinatis, rhizinis dichotome ramosIS, 0. 2-0. 5 mm longis. Apo-

thecia non visa.

Thallus growlng Over mOSSeS together with cladL'a sp., mineralgray, 2. 517. 0 cm

broad; lobes subllnear, Short, dlChotomously or subpalmately branched, 1. 5-4 mm

wide; upper surface more or less glossy, weakly maculate, sometlmeS black rlmmed,

pustulate on subtermlnalarea of lobes; upper cortex more or less fragile and some-

tlmeS eXpOSlng the pale yellow medulla; medulla usually pale yellow; lower surface

black, Sparsely to moderately rhizinate, the rhizlneS black, moderately and dlChot0-

mously branched, 0.2-0.5mm long. Thallus 160-300 /∠m thlCk: upper cortex 17-

22 /Jm thlCk, algal layer continuous, 112-125 /Jm thick, medulla 150-250 /Lm thick,

lower cortex pale brown, about 20 FLm thick. Apothecla not Seen.

ChemlStry. Atranorln, SeCalOnlC aCdid A, colensoic acid, norcolensoic acld, echlnOI

carplC aCld and Its related substance (trace).

Type. Australla. New South Wales: TlanJara Falls, between Nerriga and Nowra ln

the gorge, E. Dahl s. ∩. - holotype in 0 and lSOtype in TNS.

ThlS new SPeCleS IS named in honor of the late Dr. Elllf Dahl, a Norweglan llChen0-

logist, who collected a number of llChen specimens in Australia.

HyIWPtraChyna dahllL resembles H. physcioides (Nyl.) Hale, since these species have

slmilar sublinear glossy lobes. However, it is easily separated from the latter by the

pale yellow medulla and pustules.

ThlS Species may be easily confused with fl. endochlora (Lelght.) Hale, because

these two specleS have similar lobes wlth pale yellow medulla, contalnlng SeCalonlC

acld A. However, lt is separated from the latter species by the chemlStry, fl.dahltL Pro-

duces colensoIC and norcolensoic aclds along wlth secalonlC aCld A in the medulla,

whereas Fl. elldt)chlora contains barbatlC, ObtusatlC and norobtusatlC acids. Morphol

logically, ll. ELahlLL Can be distlngulShed from H. endochlora by the shorter (less than

O.5 mm long) and modeately branched rhlZlneS. Whlle H. encoch/urtL IS known from

Europe, Africa, Mexico, C. and S. America, West Indies, and Hawall (Hale 1975), H.

duhlLL IS known only from the type locality ln Australla at present.

Three other species of flypotrachyna, H. chlorL'na (Mull. Arg.) Hale, H. 1mdiocera

(Nyl.) Hale and H. perLEVEana (Nyl.) Hale, producing atranOrln and secalonlC acid A are

knwon at present. However, they are readlly dlStlngulShed from the present specleS

by the morphology; H. (.hlorina is lobulate, H. tjLdiocera lS ISldiate and FI. peruviana

forms no asexual propagules.

Hypotrachyna elongata Kurok. & K.H. Moon, sp. nov.　　　　　　　　(Flg. 2A)

Thallus ut ln 〟yIMrftLhyna ltf7eariloba et H. [ongEloba, sed acldum barbaticum conti-
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nentl dlffert. Thallus la∑e adnatus ad sa芙a, cinerascens, 5-8 cm dlametrO, lobis llne-

arlter elongatlS, dichotome dlVISIS, SubdivarlCatis, 1-3 mm latlS, SuPerne emaCulatlS,

soredllS et lSldllS destitutis, lnferne nlgris, modlCe Vet dense rhlZinatlS, rhizlnlS

levlter tenaClbus, simpliclbus vel sparslm dichotme ramosIS, 1 - 1. 2 mm longlS. Apo-

thecla n()n VISa.

Thallus loosely adnate on rocks, 5-8 cm broad, mlneral gray; lobes linear-elongate

(0.3-2.5 cm long), dichotomously branched, subdivarlCate, 1 -3 mm wide; upper sur-

face plane, emaculate, ContlnuOuS, lacklng SOredia and isldla; medulla whlte: lower

surface )et black, moderately to densely rhizinate, the rhlZlneS black, rather thick and

tough, slmple or sparlngly dlChotomously branched, 1.0-1.2 mm long, usualy

beyond the lobe margin. Thallus about 210/∠m thlCk; upper cortex 7-lo〟m thlCk,

algal layer continuous, 60-65/Jm thick, medulla 100-112,Lm thlCk, lower cortex

brownlSh, ca 30 /Jm thick. Apothecia not seen.

ChemlStry. Atranorln, barbarlC acid, 4-0-demethylbarbatlC aCld, echlnOCarPic acid

and unknown substance related to echlnOCarplC aCld (trace).

Type. Peru, °ept. Cuzco: Between Marcapata and Achubamba, along the road from

Marcapata to QulnCemllle, Prov. QulnSpicanchis, on rock in wet forest in `Ceja de

Selva'zone, aユt. 2600-2800 m, H. KashlWadan1 21658 - holotype ln TNS.

Although degree of lobe adnation and width seem to be rather varlable, this new

specleS IS Characterized by the often loosely adnate thalll composed of llnear-elon-

gate, lmbricate and dlVaricate lobes and resembles very much H. /t'neurL'loba (Kurok.)

Hale or H. longEIoba (H. Magn.) Hale. However, the present species IS biogenetlCally

unrelated to the latter two species, because it produces barbatlC aCld rather than alec-

toronlC and α一COllatolic aclds ln the medulla. The only other species wlth linear-

dlVarlCate lobes containing barbatic acld lS H. monilLfera (Kurok.) Hale, whlCh lS Char-

acterlZed by peculiar moniliform rhizines (Hale & Kurokawa 1964).

ThlS SpeCleS is known only from the type locality ln Peru at present.

Hypotrachyna endosulphurea Kurok. & K.H. Moon, sp. nov.　　　　(Fig. 2B)

SpecleS habltu Cum Hypotrachyna endochLora optime congruens, sed fiffert sorallis

farinosIS et aCidum colensoICum COntinenti. Thallus laxe adnatus, virido-cinerascens,

ca 4. 5 cm dlametrO, lobis llnearlter elongatュs, dichotome dlVISIS, plerumque nigrl-

cante marginatlS, 1-2. 5 mm latlS, Superne plus minusve nltidis, leviter maculatlS,

cum solariis capltatlS, SOredllS farlnOSIS, lnferne modlCe Vet dense rhlZlnOSis, rhizlnis

dense ramosis, 1 mm longlS. Apothecia non visa.

Thallus adnate on twigs, greenish mlneral gray, about 4. 5 cm broad; lobes linear-

elongate, more or less dlVarlCate, dlChotomously divlded, 1 -2. 5 mm wide; upper sur-

face plane and smooth, more or less glossy and maculate, commonly black rimmed,

soralla Subtermlnal, capltate, Orbicular to diffuse, soredla farlnOSe. medulla pale

yellow ln part; lower surface black, densely rhizinate, the rhizlneS black, densely
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HabltS ｡r仇lmTl･EL〔･hvn(I SPeCleS･ A Fl･ (,['"7LJELlu Kurok･ & K･H･Moon - holotype･

tJ′7`l''m/p/MrrJEL Kurok･ & KIH･Moon - holotype･ C Ill k`L-hLu･tLdt"M Kul･Ok･ 良 K･H･M()()n -

hol()type. D lJ. 'U,''ElEgLLlLTLL Kurok. & K.H.Moon - holotype･ Scales lndlCate mm･

2-J.

…

≡

≡

≡

…

=

F

i

.
,
.
A
L
H
J
.
1
u
J
u
.
_
…
L
L
.
ヒ
E
L
L
L
u
L
U
.
u
U
.
L
W
.
J
L
n
L
U
巨
】
　
〃

D EQ +



MくIrCh 2()り()　　　　　　　　　　Kurokawa & Moon FIvp()lr(I( /mLu 17

dlChotomously branched, to 1 mm long, often proJeCtlng beyond the lobe margin･

Thallus 140-170'Lm thick; upper cortex about 12′Jm thick, algal layer subc()n-

tinuous, 25-30,Lm thick, medulla 88-lOOLJm thick, lower cortex 17-20'Lm thick.

Apothecla ∩()t Seen.

ChemlSt叩. Atranorln, SeCalonic acld A, colensoIC aCld and norcolensoic acld･

Type. Peru. °ept. Cuzco: Between Marcapata and Achubamba, along the road from

Marcapata to QulnCemille, Prov. QulSPicanchlS, On tWlgS Of tree ln Wet forest in 'CeJa

de Selva'zone, alt. 2600-2800 m, H. Kashiwadani 21834- holotype ln TNS.

ThlS new SPeCleS IS CharacterlZed by the capltate-diffuse soralia, pale yellow

medulla and the roductlOn Of colensoIC and norcolensoIC aClds. MorphologlCally lt

resembles H. ent/('th/()rtL. However, soralia are capitate and soredla are farlnOSe ln the

present new specleS, Whereas the latter specleS is pustulate, though pustules soon

becomlng granular soredla.

It also resembles H. ex-plendenf (Hale) Hale and H. IMeudosL'nu''Sa (Asahina) Hale,

which both have a white medulla, 1acklng SOCalonlC aCld A. Other secondary products

are also dlfferent ln these three specleS; H. exsplendens contalnS alectoronic and α-coレ

Iatolic aclds and Fl. I'†eud')u'nuosa protocetraric acid, while the present new specleS

colensoIC and norcolensoIC aClds.

Malnly on account of the chemlSt叩, this new specleS apparently forms a specleS

pair with FI Lluhltt, a pustulate species, thoughthe common ancestral species Wlth no
asexual propagule lS not known.

This new specleS IS known only from the type locality ln Peru at present.

Hypotraehyna kashiwadanii Kurok. & K.H. Moon, sp. nov･　　　　　(Fig･ 2C)

Thallus slmlllS ut in H. chlorE'na, Sed acldum colensoICum et aCldum norcolensoicum

contlnentl differt. Thallus adnatus ad saxa, frlabilis, vlrldo-clneraSCenS, 2-6 cm dla-

metro, lobis sublrregularlter divISis, 2-6 mm latis, superne plus mlnuSVe nltldlS, rarO

nlgrlCante marglnatlS, lobulatlS, lobullS numerOSIS, lamlnalibus et marglnallbus, saepe

dlVISIS, aegre ClliatlS, 1nferne nigris, rhlZinatlS, rhizinis ca 1 mm longlS.

Thallus adnate on rocks, fraglle, greenish mlneral gray but pale ochre-yellow ln the

herbarium, 2 - 6 cm broad: lobes sublinear-elongate, short, subirregularly dlVlded, 2 -

6 mm wlde, upper surface more or less glossy, emaculate, rarely black rlmmed, lob-

ules often dense, marglnal and laminal, often elongate, slmPle or dlChotomously

branched, scarcely clllate: medulla pale yellow: lower surface black, sparsely or moder-

ately rhlZlnate, the rhlZlneS black, dichotomously branched, about 1 mm long. Apo-

thecia sesslle, to 2 mm ln diameter, nO mature Spore Seen.

ChemlStry. Atranorln, SeCalonlC aCld A, colensoIC acid and norcolensoic acld.

Type. Peru. °ept. Cuzco･ MachuplCChu (around Aguas CallenteS), Pr()V. Urubamba,

on rocks in mlXed forest ln lower part of `CeJa de Selva'zone, alt. 2100-2200 m, H.

Kashiwadan1 22129 - holotype ln TNS.
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The pale yellow medulla and the productlOn Of dense lobules are characterlStlC Of

tlllS SPeCleS. The chemlStry Strongly Indicates the present species to be closely

related to H. dahliE'and H. endosu/phurea and may be consldered to be the lobulate con-

terpart of them.

The present specleS may be confused with H. chlorLna, because these two species

have a simllar pale yellow medulla and dense lobules on the upper surface and mar-

gins of lobes. It contains colensoIC and norcolensoic acids, whlle the latter seems to

be related to the fI. phyLtt.Lloides group (Kurokawa 1986)and produces barbatlC aCld and

the related substances.

This specleS might be mlSldentified as H. LSld10Cera (Nyl.) Hale, a clearly lSldlate SPe-

cleS with yellow medulla. However, H. isL'dL'ocera lSalso related to the H. phy.tCimde.I

group.

Although the holotype lS unfortunately sterlle, a few apothecla Were found in the

specimen clted below. However, no mature spore lS found. At present, H. ka.thlWadanu'

is known only from MachupICChu area ln Peru.

Addltional speclmen examined. Peru. The same as the type, H. KashlWadan1 22130

(TNS).

Hypotrachyna neodigitata Kurok. & K.H. Moon, sp. nov.　　　　　　(Fig･ 2D)

Thallus ut in flypotrachyn`L PhyscioideS, Sed lobis dense lobulatlS differt･ Thallus cortl-

cola, adnatus, frlabllis, clneraSCenS, 2. 5-5 cm diametro, lobis subllnearlter elon-

gatlS, 1-3 mm latis, superne plus minusve nitidis, emaculatlS, desnse lobulatis,

lobullS laminallbus et marglnalibus, saepe divisis, plerumque ciliatlS, 1nferne dense

rhlZlnatlS, rhlZlnlS Ca 0. 5 mm longlS. Apothecla nOn VISa.

Thallus adnate to barks of trees, fraglle, mlneral gray, 2. 5-5 cm broad; lobes sub-

llnear elongate, subirregularly dlVlded, 1-3 mm wide; upper surface more or less

glossy, emaculate, ContlnuOuS, becomlng densely lobulate on the surface as well as

along the margln, lobules dlChotomously branched, usually clliate, less than 1. 0 mm

wide; medulla whlte, lower surface black, densly rhizinate, the rhlZines forming a mat

on lower surface as well as along the margin, densely dichotomously branched, up to

O･5mm long･ Thallus 100-130 ′1m thlCk; upper cortex 5･0-7･5 /Jm thick, algal

layer 17-25 /Lm thlCk, medulla 62-75 /Jm thick, lower cortex 17120 ′Jm thlCk･

Apothecla not Seen.

Type. Papua New Gulnea. Central DIStrlCt: Around Woitape, on bark of trees, eleva-

tlOn about 1550 m, S. Kurokawa 9210 - holotype lnTNS.

ChemlStry. Atranorln, barbatlC acid, 4-0-demethylbarbatlC aCld, obtusatlC acid and

norobtusatlC aCld.

The present new species apparently belongs to the H. phyLWt-tNdes group (Kurokawa

1986), whlCh lS Characterized by the product10n Of barbatlC acid and Its related sub-

stances and the adante to loosely adnate thallus. However, lt is dlStlngulShed from the
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Other specleS Of the group by having dense lobules on the surface and along the mar-

glnS Of lobes.

MorphologlCally it resembles H. enwf(JlEtl (Kurok.) Hale, from which lt lS eaSlly dlStln-

gulShed by the adnate thallus and by the production of barbatic acld rather. than alec-

toronlC aCld.

The present new species COuld be easily misidentifled as H. steyermarkE'E (Hale) Iiale,

a rare specleS endemlC tO Venezuela. Even though these two specleS have pr()cLIm-

bent dorsIVentral lobules, the lobules of H. sTeyermarkE'L'seem to have lnltlated from

cyllndrlCal isldla mostly formed on the upper surface of lobes. In contrast, lobules ln

thlS SpeCleS are formed malnly along the margln Of lobes and no cyllndrlCal lSldia are

found.

The present species may be also confused wlth Fl. chltwina, fr･om whlCh it lS readily

distlnguished by the white medulla lacklng SeCalonlC aCld A.

ThlS new species is known from the Phillipines and Papua New Gulnea at present,

but lt Seems tO be wldely distributed in southern Pacific areas.

Other speclmenS eXamlned. The Philippines. Luzon: Heald Lumber Co. logging area

No. 9, about 10 km north of Mt. Data, Mountain Prov., vlrgin pine forest, elev.

about 1800 m, M. E. Hale (26092) and ∫. Banaag (TNS). Papua New Guinea. Central

DIStrlCt: The same as the type, S. Kurokawa 9209 (TNS); About 2 km north of Woitape

Airstrlp, elevation 1200-1350, H. Kashiwadan1 12035 (TNS).

Hypotrachyna punoensis Kurok. & K.H.Moon, sp. nov.　　　　　　　(FI菖. 3A)

Thallus ut ln H. costarLCenSIs, sed dlffert lobュs puStulato-Sorediatis. Thallus cortl-

cola, adnatus, cerussatus, 2. 5-5 cm diametro, loblS lrregulariter elongat上s, SaePe

lmbrlCatlS, 2-5 mm latlS, Superne emaCulatis, pustulato-SorediatlS, inferne sparslm

rhizinatis, rhizinis simplicibus vel dlChotome ramosis. Apothecla nOn VISa.

Thallus adnate to barks of trees, lead gray to dark gray, 2.5-5cm broad; lobes

irregular, often lmbricate, 2-5 mm wide; upper surface plane, emaculate, mlnutely

pustulate near the aplCeS Of lobes, the pustules soon opened and sorediate at the top;

medulla white; lower surface black, distinctly wrinkled, sparsely to moderately rhlZ卜

mate, the rhizlneS black, rather coarse, simple or rarely dichotomously branched, 1 -

1.5 mm long. Thallus 150-170〃m thick: upper cortex 12-15"m thlCk, algal layer

contlnuOuS, about 63FLm thlCk, medulla 62185um thlCk, lower cortex 13-15/1m

thlCk. Apothecla not Seen.

ChemlStry. Atranolrn and an unldentifled fatty acld.

Type. Peru. °ept. Pun°: Cara Cara, near Pucara, Prov. Lampa, on bark of p''ly/elu'､

racemosa in pol_vLelu'."aCemOSa forest, alt. 3900-4000 m, H. Kashiwadani 22318 -

holotype m TNS.

The present new species seems to be related to H. C()slEJrL'(Len.uS, because they both

have slmilar irregular rather wide lobes. However, lt lS Clearly distinguished from the
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Flg. 3. HこIbltS Ol FItl'oTra'/m7a Species. A ll. ['〟noe/川､ Kurok. & KJLMoon - hot()type. B Fl.

/'L'､川/'f',rE'(riと11e) Skorepa - KashlWadan1 21906. C Fl..ut'TLfeI･tJ Kur()汰. & K.H. Moon -

h()i()type. D Fl. Mbv'IeJld川､ Kurok. &. K.H.Moon - holotype. Scales lndlCate mm.



㍉Ⅰく11で11 2()川)　　　　　　　　　　Kurokawa 良 M｡on仇/'nTlu(hllLtl
I:I

latter by havlng pustules opened and soredlate at the top at termlnal and stlbterminal

zones of lobes. These two specleSalso produces fatty acid. Crystals slmllar to those

ylelded by caperatic acld are usually demonstrated ln GE (glycerln + aceいc acld, 1 : 3)

ln Fl. (…1(LrLt･enVtl. In contrast, acetone recldue of the present species yields crystals

slmllar to those of protollChesterinlC aCld ln GE, though the substance has not been

posltlVely ldentlfled wlth protollChesterlnlC aCld. Even though thlS new SPeCleS mOr-

phol()glCally resembles very much fl. costarLCenStS, these two specleS Can not be consld-

ered to form a species palr malnly because they set apart chemically each other.

Hypotrachyna pustulifera (Hale) Skorepa　　　　　　　　　　　　　　(Fig. 3B)

The present specleS Was flrSt reCOgnlZed as fluorescent negatlVe indlVISuals am()ng

specimens of FTarmella formtLSana (- Flypolrachyna ''.9-e''albLda (Valn.) Park & Hale) by

Hale (1972a). Morphologically it closely resembles the latter species, but cortlCal sub-

stance llChexanthone ln H. 0.meoalbida seems to be completely replaced by atranorh

ln Fl. pullu/lFel.a･

ThlS SPeCleS has been reported from West Vlrglnla, Tennessee, Georgia, Alabama,

MISSISSippi, Arkansas, Oklahoma and Texas ln the Unlted States. In ()ther words, lt

has been considered to be endemlC tO North AmerlCa (Hale 1972a, Skorepa 1983). The

range is now extended to Peru in South AmerlCa.

Specimen examlned. Peru. °ept. Cuzco: Around Challabamba, Prov. Paucartamb0,

on bark of A/nu日n `CeJa de Selva'zone,alt. 2800 m, H. Kashiwadan1 21906 (TNS).

Hypotrachyna stictifera Kurok. & K.H.Moon, sp. nov.　　　　　　　　(FIE. 3C)

Quoad habltum et fabrlCam intemam loborum ad fl),poTra(hyna crenala accedlt, Sed

ab ea differt thallo soredlatO. Thallus cortlCOla, adnatus, clneraSCenS, Ca 3. 5 cm dla-

metro, lob上s Sublrregularlbus, 1 -3 mm latlS, SuPerne levlter maCulatlS, SOredlatis,

SoredllS farlnOSIS Vet granularlbus, inferne sparslm rhlZlnOSIS, rhlZlnlS mOdlCe

dlChotomeque dlVISIS. Apothecla nOn VISa.

Thallus adnate on barks of trees, mineral gray, about 3. 5 cm broad; lobes irregular･,

1 -3 mm wide; upper surface plane, falntly maculate, ContlnuOuS, SOredlate especially

near the top of lobes, soredla farinose to granular: medulla whlte; lower surface black,

sparsely rhlZlnate, but blackish brown and naked ln rather broad zone near the top of

lobes, the rhlZlneS moderately dlChotomously branched, less than 0.5mm long.

Thallus 80-110〃m thlCk: upper cortex about 10"m thick, algal layer 12-15′′∠m

thlCk, medulla 50-70 ′Jm thick, lower cortex about 10 ′Jm thlCk. Apothecla not Seen,

ChemlStry. Atranonn, StlCtic acid and norstlCtic acld (minor).

Type. Peru. °ept. Cuzco: Machupicchu (around Aguas CallenteS), Prov. Urubamba,

On bark of tree ln mlXed forest in lower part of `CeJa de Selva'zone, alt. 21()0-2200

m, H. Kashiwadan1 22272 - holotype ln TNS.

ThlS new SpeCleS IS Characterized by the presence of soredla and the production of
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stlCtlC acid. StlCtic acid lS One Of the rare secondary products in H,vfmlru'.h_wlu and has

been reported ln Only three other specleS, H. crenaltl (Kurok.) Hale (Hale & Kurokawa

1964), fl. /"peこii Hale (Hale 1975) and fI. lhfTPtLC'l (Hale) Hale (Hale 1972b)I Among

them, jl. lope=L'belongs to the H. caraccen.us (Taylor) Hale group with linear-elongate

dlVarlCate lobes produclng uSnlC aCld. H. (hrwtL'ca, an lndian specleS, mlght be con-

fLlSed wlth the present new species but it lS PuStulate and the pustules do not seem to

produce soredla aS Hale (1972b) mentioned as "pustullS CraSSIS, aPice eruptis sed non

soredlantlbus" ln the orlginal description. Fl. cf･enula may be most closely related to

the present specleS, Since they have slmllar thalll. However, H. crenEJTu is isidlate

rather than soredlate.

ThlS SPeCleS IS known only from °ept. Cuzco and °ept. Pasco ln Peru at present･

However, 1t appears tO be more widely dlStributed ln forests distrlbuted 1500- 2200 m

above the sea level.

AddltlOnal specimen examined. Peru. °ept. Pasco: Nagazu, about 13 km E of Pau-

cartambo Brldge near VillarrlCa, On bark of tree ln forest in `Selva Alta'zone, alt. ca

1500 m, H. KashlWadani 22455 (TNS).

Hypotrachyna subsplendens Kurok. & K.H･Moon, sp･ nov･　　　　　(Flg･ 3D)

Thallus ut ln HyZWtraChynu demJrhizlnala, Sed acldum protocetraricum contlnentl dlf-

fert. Thallus corticola, la又e adnatus, cinerascens, 5-8 cm dlametrO, lobis llneariter

elongat上s, utillter dlVarlCatlS, 1mbrlCatlS, Superne emaCulatlS, SOredlatO-puStulatlS, 2-

4 mm latlS, inferne dense rhlZinatis, rhizinis dense dlChotome ramosis. Apothecla nOn

VISa.

Thallus loosely adnate on bark of trees, whltlSh mineral gray, 5-8 cm broad, lobes

llnear elongate, usually dlVarlCate, 1mbrlCate but often separate at the perlphery, 2-4

mnl Wlde: upper surface plane or more or less convex, Continuous, emaCulate,

S｡rediate-pustulate near the tips, soralla SOmetimes capltate; medulla whlte. lower

surface black, densely rhlZinate, the rhlZlneS SOmetlmeS PrOJeCtlng beyond the mar-

gins, densely dlChotomously branched, rather short, often less than 0. 5 mm･ Thallus

21()-240 ′〈m thlCk; upper cortex about 26 ′Jm thick, algal layer contlnuOuS, 62-75/I

m thlCk, medulla 110-130/Lm thlCk, lower cortex 12-15,,1m thick. Apothecla not

Seen.

ChemlStry. Atranorin and protocetrarlC aCld.

Type. PerLl. °ept. Cuzco Around Challabamba, Pr()ヽ′. Paucartamb0, 0n bark of

All!上目SP. ln 'Ce｣a de Selva'zone, alt. 2800m, H. KashlWadan1 21872 - holotype ln

TNS.

M()rphologlCally this new species resembles H. densLrhE.-tJltJTtL (Kurok.) Hale, slnCe it

llaS 1()()sely adnate thalll COmpOSed of llnear elongate lobes. However, lt lS Cleal~1y dlS-

tlngLllShed from the latter by produclng prOtOCetrarlC aCld l~ather than alectol~OnlC

acid ln the medulla.



Marchごり()H KuIOkawa &.Moon FITYlJ(JIIrJ(hwlu 23

ThlS SPeCleS may be confused wlth Fl. IMeud()sI'mLrバu, Since these two SpecleS Pro-

duce atranorln and protocetrarlC aCld. However, the lobes are llnear elongate and

have densely branched dense rhlZlneS On the lower surface ln H. sub叩It,ndL,a.V, Whilest

the thallLlS IS rather tightly adnate and composed of short lobes wlth sparlngly

branched rhizlneS ln FI. p.leud仙′luOSu.

The present specleS IS known only from °ept. Cuzco ln Peru at present.

AddltlOnal speclmen examined. Peru. The same as the type, H. KashlWadan1 21873

(TNS).

We express our sincere thanks to the late Dr. Elllf Dahl of the Herbarlum Of the

BotanlCal Garden and Museum in Oslo, Norway, who placed hlS interestlng lichen col-

lectlOnS at ()ur dlSPOSal.

黒川追･文光害:ゴンゲンゴケ属の新種と

新産地

コンゲンコケ城の地衣は熱帯圏に広く分布

し､すでにやく150椎あまりが記録されている

が､ 1711丘の研究によって11新種と､分布上7主

目すへき2伸が見つかったのでここに報告し

たし11新種については､それぞれの形態的お

よび化17'的な特徴を詳述し､近縁種との区別

点を述へたJそのうちの1種はオーストラT)

ア舵､ 2椎はパプアニューギニア産であるo

オーストラ1)ア症の1種(H.dahlLL)はオース

トラリアのqlJJ摂､二ュ-ギニアから記載した

2椎(H, HLmerノIuとH. ne''dLgLlat`L)のうち､

Fl. (orne()/aは上はf】このところニューギニアか

らしか記録されていないが､両秤とも南人､1'-

洋地域にIよく分イI;しているように.lil､われる｡

その他の8種はいずれもベル-で‡宗iJさされた

標本に基づくもので､税似よペルーからしか

知られていないが､南米のアンテス山地のは

かの地域から将来記録される灯船附まrf'iiで

きない｡また､コンケンコケ蛸の2椎がペル

ーにも分布していることを新たに紺il.A-した｡

これらのうちH.pIEStulLjerELは税在までのと

ころ北米からの報irl.lLか鯉かったものである

が､中浦米にもIiこく分JT]JしていることがT,忠

される｡
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富山県､立山中腹のブナ樹幹に着生する地衣

lq分-平内1/ ･吉田考造2r

l･崎に県熊谷rh~柿.lf号5　〒360-0803

2り奇一に県立R然史悼物鯨､

〒369-1305　埼玉県秩父郡撞瀞町長瀞1417-1

Notes on the Epiphytic Lichens on Fagus crenata

in Mt. Tateyama, Toyama Prefecture, Central Japan

Helnal ShlbulChll) & Kozo Yoshlda21

1■ 5 Kaklnuma, Kumagaya, Saltama 360-0803, Japan

2､Saltama Museum of Natural HIStOry,

1417- 1 Nagatoro, ChlChlbu-gun, Saltama 369-1305, Japan

Abstract Seventy four specleS Of llChens are recognized as epIPhytes on trunk of FEL-

gLLH rl17(LllE ln Buna-zaka, Mt. Tateyama, Toyama Prefecture, Central Japan. Twenty

tw() of them are newly recorded for Toyama Prefecture. Although they are mostly

c()mmon also on trunk of beech ln Other areas of Japan, llChens contalng blue green

algae as phycoblOntS Were found rather frequently among the eplphytlC follOSe l卜

chen specleS. They seem to be adapted to a snowy wet condlt10n ln Wlnter for about

flVe months a year ln thlS area.

Key words epiphytlC llChens, Fagus crenaTa, Mt. Tateyama

はじめに

lt】邦Ll｣括rEl ､ン二公陸はもつ富山県の地衣フ

ロラについては､ Kurokawa (1996)が文献に

鵜いて257種を槻-'L与した以外は､まとまったも

のはない｡その後､松本･原tiH1998)は地衣

規研究会第26｢nl入会の観察地であった富山県

aJET:壬'!榔八Jt;町l′】木峰(標高1300-1600m)で

フナf.Ll二をlJTめた地衣66稚(うち43柏は詰LIJ

批新妊樺)を紬'rtz-している｡

フナのfI'/i-地jJくの研究は佐藤(1936)には

じまる′〕彼はFl森1,Ti/rJのブナの樹齢のちがい

による1㌧を枠木間の着生地衣を比較して､小径

木(胸高直径約10cm)では111日状地衣ばかり

で､中径木(胸高直径20-3Ocm)を祥て大径

木(胸高直径70-100cm)になるにつれて葉

状地衣が多くなるとしているo NakanlShl

(1962)や中西(1966, 1970)､手塚(1964)は

ブナ林におけるコケ植物をf7Tめた茄/I:.柄物の

植物社会学的な観点から群J満の稗組成や/JJHl;

を報/r]Lしているclg]一岡(1989)は奥日光でフナ

に恭生する地衣と､樹幹卜のITir什分IrLを批;r,.

している｡

一方､小沢(1985)は栃木LJ.1･の奥日光でミ

スナラ､コメソガなどにfluf:する地衣を枇Il一･

しているo　また､筆者の　一人.1.JH (1988)は埼
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l淵の拠秩父､ kuLJr･Z,E.1.の軌11及び､八ヶ岳山

範でカラマツ､シラピソ､トウヒ､アカマツ

なと樹相によるf.fl地衣の違いを痴状地衣を

除く人形地衣で比較している｡また､小林･

Ll･Jlr (1989)は柑`一.'による過i鎚が着生地衣に

影幣することを明らかにしているo種村

(1989)はk町･新潟面LITT.-の多'=T1-I.1地における

ブナに崩′卜するコケ植物の分布を論じてい

るo

満月･らは1998隼1川､ ;IILLE連峰中腹のブナ

坂でその叶の8)｣のiT凪によって根返りを起

こしたフナ放本のIl/卜地衣を調査する機会を

子1,l f=o調査の皐.I.光'Jr日収所産22種を含む74種

を確認することができた｡また､樹幹上の着

/ト地衣のTIW)二/JJk小二ついて粁卜の考察を試み

たのでここに枇;l,-する｡

調査概要

中部lll H-;-Lq :[公L式小■日日連峰のt'i_Ll｣有料道

路丁か-の美女･【'- ('[,:･.HhLE,]Ji】新川郡立山町)付

近に通称ブナ坂といわれるよく発達したブナ

林がひろがっている1998年8月の台風によ

りこの付近のかなりの本数のブナが倒伏の被
I.Ei■をJ受けた(FIE. 1) 1998fF:-11月､ 7サ坂の

Flg. 1, Beech f()rest Investigated through

the present stLldy.

N() 5

標高約1100mの地点で槻返りを起こした胸

高直径(目通り)75cm.高さ25m前後のフナ

数本を対象として､その樹幹に粁1:する地衣

を調査し､さらにその内の1本を卿乍為に選

び､着生地衣の垂LEII分イEJ'の調査イ＼とした

(Flg. 2)｡

Flg. 2. InvestlgatlOn Of vertlCal dlStrlbu-

tion of llChens on the trunk of Fagu､亡･re一

na[a.

二の調査木は胸T烏直径約75cm,樹高約28mに

達すると思われる巨木で､地上部から20m近

辺のところで分岐しみごとな樹延を成してい

た様子がうかがえるo樹幹の地表に揺する姑

郡からL方に向かって2m間r裾で冶Ll:_地衣

を採取し､標本とした｡

結果と考察

今回の調査で来IL･l'jiZEl..1.7を含めて180山余り

の標本が得られたo　これら標本は埼l:LtL.ト■′一日

然史悼物純とl玉Hr_秤′l,･''-lEJ,,物郎(T N S )に保

管してあるが､その　一鰍hr_LllL'燃保謹セン

ターにもある,JlHJ',こすることができた74柿(う

ち22種は富山県新lll-)を以卜に′jけo　なお､

番号に*印を付けたものは富IhLr.1<新政純を′J､

す｡

1 Alect〔)rlaCeae　ホネキノT)料

1 Su/HlrlEJ mI(rtlu LILev.) Bystr.ex Brodo&D.Hawksw.ハンダイキノ1)
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2　AnzlaCeae　アンチコケ杵

2　An:LLLC''Ip''lElValn.アンチコケモトキ

*3　AnこLu h_vl)('leLLCuLde.T Mull.Ar買.セスシアンチコケ

*4　All二LuJaln'u(a (Tuck.) Mull.Arg.サボテンアンチゴケ

5　AIl=lu('PLLJZTLel/aMull.Arg.アンチコケ

3　BrlgantlaCeae　サヒイポゴケ科

6　BrLgu/ZlLELea ferrugmea (Mull.Arg.) KashlW. & Kurok.サヒイホゴケ

ノl CladonlaCeae　ハナコケ科

7　Clad()lHu l)Lhrl)L･hlorLZ FIclrke　キツネゴケ

8　Clud〃nLEL rtLmLLIosa (Wlth.) I. R. Laundon　ヒメレンゲコケ

9　Cladoma.squamosu (Scop.) Hoffm.var. lquamOSa　ウロコハナコケ

5　CoccocarplaCeae　カワラゴケ科

*1O Cl'cct'(arpLEL erVthn)や.lE (Spreng.) SwlnSCOW et Krog　シラチヤカワラゴケ

11 Cl'u･OcarpEa Pa/mELOla (Spreng.) Arv. et D.I. Galloway　コナカワラゴケ

6　Collemataceae　イワノリ科

12　CrノIlema lepta/eum Tuck.var. JeptaLeum　イスカワホリゴケ

*13　C〝JlemLL rust)一〟m Kremp.トゲカワホリコケ

*14　LepEl)glum aStalLCLLm M. Jorg.

15　Lept('gLum bumeTzae C. W. Dodge

16　Lept')glum CyaneSCelLS (Ach.) KDrb.ナチレアオキノ1)

17　Lepl()glum PedLCellatLLm M.JOrg. 7** rj#/ I)

18　LeplogE'um pLChneum (Ach.) Nyl.コナアオキノリ

19　Lel'tt'gLLLm WumLnLLm (Ach.) Nyl.

7　Graphldaceae　モジゴケ科

*20　GrdPhEna deserpens (Vain.) Zahlbr.ホコr)モシゴケ

21 G'叩hLV rt'kELZen.M (Vain.) M.Nakan.ミナノクモジコケ

8　Gyalectaceae　サラゴケ科

*22　DE'merella pLnelL (Ach.) Ve▲zda

9　Lecan()raceae　チヤシブゴケ科

'23　L.ecanorLi ClnereOfus(.a H. Magn.ヤマトチヤシフコケ

24　LeL･an()ra _yaSudae Zahlbr.モエギイポゴケ

*25　Tephr'vnela atrEL (Huds.) Hafellnerクロイホゴケ

27
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10　LobarlaCeae

*26　L.〝huIL''fLL､=ノTlN'7enTl''a Yoshlm.ウラグロエビラゴケ

27　Lj'bur'u LudL''PhoraYoshlm.チヂレカ7トゴケ

28　Ll,bun`HJtLenTa/I- (Asahlna) Yoshlm.ナメラカ7トコケ

29　L('hELrEtI rL,lEh,(1･LL (Bory) TrevIS.チヂレカフトゴケモドキ

3O Ll'/'`Lfl`'､/'`LlJ7ultLTtL (Inumaru) Yoshlm,ヘラガタカフトコケ

31 STE(I(=1Y/un(ルrLLu7aZahlbr.テリハヨロイゴケ

ll Megalosporaceaeクロコゲホシ科

32　M'JR･tJ/''VWIEL tEIbe'cul〝､a (F ee) SIPman　オオコゲホシコケ

12　Mycobiastaceae　クロアカゴケ科

33　M_vr〃b/u､J上n JulWmCuJ Mull. Arg.クロ7カゴケ

13　Nephromatacea　ウラミゴケ科

3LI Neph'TノmEL helvetELILm Ach.ウラミコケモトキ

li一 PannarlaCeae　ハナヒラゴケ杵

*35　FLL.～(''P(mn`L rL`LuhlnerE (M.Jorg.) M.J¢rg.コフキヒメハナヒラゴケ

36　rLL､(''lW"1urlu /eLLC''YtLCEa (Tuck.) M.J¢rg.ヒメハナヒラゴケ

37　PtLn'ZurLrH'"MPIea (Ach.) Bory　コフキハナビラコケ

15　ParmellaCeae　ウメノキコケ科

*38　C',Trt,lIlL lwELLL'ZSLEL'1a (Mull.Arg.) W. L Culb. et C. F. Culb.トケトコフシゴケ

39　M川',Et･`J==LtL lerebraTa (Hoffm.) A. Massal.センシゴケ

*40　Myg/川h'･('u LqulbmtL (Ach.) EllXetHale　チョロギウメノキコケ

･11肌,i,[√ルh'T'`E LmlgtJ/7- (Nyl.) EllXetHale　二七ウチキウメノキコケ

42　PtLrm',['''ft,rTL/Lt Mull.Arg.トゲナシカラクサゴケ

43　pCLrmE,/ltI /rLe,I,1('r Nyl.テリハゴケ

*44　PtLrmt,lltE lTl(LrmfLrL=tJ Nyl.モンシロゴケモトキ

45　PELrmelELL /'rtLe.WLrJrm'u Kurok.ナメラカラクサゴケ

16　PeltlLleraCeとle　ノメコケ科

･16　Pt,ltE.t･E7rt'I'｡/ld`〟n/lI (Necker) Hoffm.モミシソメコケ

17　Pertusarla(_eae　ト1)ハダゴケ科

47 ()'hr''InhM uALILt･Len､nYasuda　アカギ二クイホゴケ

*′18　0'hr''/Eノ(hltl prJJe､(川､ (L.I A. Massal.ニクイホコケ

*49　()(hr()lfJ(hltJ lEL/TEEr･e,rL (し.) A. Massal.

5() ()(hrH/`ノ`h′" tr('`/7uPhl'ru (Vain.) OshlOクサビラゴケ

N(I. 5
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51 /'(,rlEEVu-Lu m'nmutallL Mull.Arg.ヒメトT)ハダゴケ

*52　PtrrlLLlfLJ･tlL R･l〟LL(･tL Zahlbr.

53　P',l･TLLYt'rEEL lu(1,'(qundEL Nyl.コフト1)ハタコケ

*:ryュ Pt,rlLLlrLrlu lHL,ndu_r MuLl. Arg.

55　P',rTuwLu mEEllLlmn'(〟 (Turner) Nyl.オオカノコゴケ

56　P'JrTELVL'･LlL Pt･rTElYlL (し.) Tuck.

57　Pt,rTE'､､`trLu qE'EJrTE'n､ Nyl.イコマトリハダゴケ

5H P',rlLL.､rIrTu VubflLllt･71､ Valn.カノココケ

59　PL,rlLL.TELrEL=〟bl(Jell,fga′7da Vain.ウオノメゴケ

6() p',rlLIVtJrLEl mbr′bdLLCTan†Nyl.ヒメコブトT)ハダコケ

*bl　仲′-['IlELrEE日,drLTLL (Turner) Nyl.コト1)ハタゴケ

18　PhysclaCeae　ムカテコケ杵

*62　BLLellELL dE､LLflH▲/77tl (Fr.) Mudd　スミイホゴケ

63　AntJl'n(hTu ludL=EL (Kurok.) Kurok.トケヒメゲジゲジゴケ

61 Alt叩(_rL･hEa lMlmLilatu (MIChx.) Vain.ヒメケジゲジコケ

*65 1IeTt,rt'dermEu jn,rwleLLLa (Muhl.) TrevIS.ウラシロゲジゲシゴケ

66 Il'1err'der'mtL mL'･r{'Ph.vlltL (Kurok.) SwlnSCOW & Krog　ナチレウラシロケシケジコケ

*67　F'h`LeOPh_I KILa hLjPLdulu (Ach.) Moberg

6H F'huelJphy.yL･tu LmbrlCala (Valn.) Essl.カワラハムカデコケ

69　Ph.rSLunEu R･rLLmma KashlW. et Poelt　ハクフンゴケ

19　Pyrenulaceae

7O f'tlrenEL/aJELIWnLCa Kurok.アオゾメサネコケ

2O RamallnaCeae　カラタチコケ杵

71 Ram`LlLJ7a H)IldLLPlE'･an- Valn.カラタナゴケ

21 TeloschlStaCeae　テロスキスタ杵

72　CaI')/Jlacajla､,orlEbel(etl､ (Huds.H. 氏. Laundon　ダイダイコケ

22　TrypethellaCeaeトリペテリア科

73　p､eLIdopTr'･e'lu/fL (ulere''gLauL･eSCenS Vain.フナノモツレサネコケ

23 Imperfect llChenlZed fungl　不完全地衣類

74　N''nnLJndLna Pulchella (Borrer) Nyl.ノルマンコケ

以卜の74柿を生育形で分けると葉状地衣41　　　地衣5種(6.8%)となる｡樹枝状地衣として

柿(55.4%)､廊状地衣28種(37.80/o)､樹枝状　　　は上に示すように､ハナコケ科の3種(キツ
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ネコケ､ヒメレンゲゴケ､ウロコハナゴケ)と

ハンダイキノリ､カラタナゴケの5柾がわず

かにlll'.現しただけであるo逆に病状地衣は大

変多く､同定できたものだけでも28種に達し､

なかでもこクイボゴケ属､トリハダゴケ属等

のトリハダゴケ朴が多いo高岡(1989)は奥日

)t(栃木粁塩谷郡架山村)の2地点で､中西

(197())は†()l概T<の自Lllでそれぞれ複数のブ

ナに茄/I-_する地衣を調べているo　ブナ以外の

樹柵では中西(1966)は良野県御岳山のコメ

ッカ(Tmga dwerluf('lLa)と八ヶ岳のカラマ

ツ(LLLrLr kuemf'jen)について､小沢(1985)は

奥日光のミズナラ(QuertLI.F(rLSlmla)､コメ

ッカについて調べている｡また､吉田(1988)

は埼に敗の奥秩父と庄野県八ヶ岳･樺山でカ

ラマツ､アカマツ(PLnuSdenSLflora)､トウヒ

(I'E(e･a Je三で'en.W▲† Var. A(N7d('ensLS) ､シラビソ

(AbLLJl VeLTchLL)などについて調べているo　こ

れらので沖トと比較すると､Table lに示す如く

N(). 5

ブナでは病状地衣が多く､樹枝状地衣が少な

い傾向がみられる｡これとは逆にカラマツ､コ

メツガ等の針葉樹では樹枝状地衣が多くなっ

ている｡樹種による着生地衣の違いはその樹

皮の物理化学的性質とこれをとりまく微気象

を反映するものであろう｡

また､Tablelをみると葉状地衣の内でラン

藻を共生藻にもつ地衣(CyanollChens)が多

いのに気づく､今回の調査では葉状地衣(41

檀)の4割を越える17種がラン藻地衣であ

る｡これを前述の各地､各樹種のデータ

(Tablel)と比較すると､ミズナラやコメッ

カ､カラマツ等に比べてフナではラン藻地衣

が占める比率が高くなっている｡調査地であ

るフナ坂付近では年間の積雪期間は5カJJ､

あるいはそれ以上に達するという(ll/:.山自然

保護センター加藤氏談)｡積雪期間(融雪期を

含む)中の過湿状態が着生地衣に影響するこ

とは小林･FTJ川(1989)も指摘している｡奥El

Table 1. Number of species Of eplphytlC llChens and ratlOS Of follOSe, frutlCOSe and crustose

llChens on trunks of varlOuS trees ln mOntane and subalplne areas Of CentraUapan.

1 ･什　　Ij,Callt),　　Author "us;ebc:S''f lcyaFnoi.I,OcShee':'65㌔0,i FrutlCOSe(%, Crustose((,,a)

/LLLL･〃､ …J/JLLhL Nlkko.Toch】gL

Mt Hakusan. lslllkawil

Mt 'Iat(､yama. T｡)ama

LJlLL/  /IV,LLl･L N)kko/rnchLgl

lML･H 'Jtl'"Ij〝/Ja Mt Orlt(Ike, Nag;川l'

N】kko, TochLg】

IJJJn LLJEJWtI'J亡,'E Mt Y21tsugatake, N`li,an｡

LhLLhlbu. SaJtama

Mt Yatsu卵take, ＼aL,aElり

/'lIILI I I/LJI川f7IJrtJ

/'(HJLJ J(,こWIt､l†

＼ h(JItllI)(./llJI

^hIL LLJttEhII

Takaoka日989 )

NakanlShl ( 1970)

Ozawar19851

Nakamshl ( 1965)

OzaWa(19851

Nakamshl t 1966 I

YoshldaL 1988)

1()　　27 (58.71

[ 5r185)]

61　　　34 (55　7)

[ 8(23 5日

T1　　　41 (55こ日

[17(Jユ5日

l rとち()01

〔i)｣

L73　　　14　し60　9)

[lr　71日

1_)　　　t) (5() 01

Jx1

3日　　　lLI L133)

lol

a3　　　　5() (6O 2)

L3(601]

19　　　15 (789)

1xr

32　　　23 171 9J

iいl.3)]

19　　　　39 (79.6)

[6(1511]

4(8.7)　　15(32 6)

5(8.2)　　　22(36 1)

5(6.8)　　　2tH37糾

()　　　　lfZ() ())

7t30 4)　　　2(8,71

5日1 71　　　118 '31

8(26　7J g(30 ())

33(39 A)

･l(21 ll

9(2H　ユ■

1(Jt2() lノ
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光､ rHll､ tll_lEはどの多J才.'地域のフナにラン

滋地衣が多いことは､桔`~17期間(過日Fuを期間)の

長いことによると!iLわれるC

垂直分布

地衣tfJl-iり樹延までの高さによって､出硯

するiYJ-.生地衣の軽焼がどのように変わるかと

いう樹幹卜の重め二/J二川J調香を試みた｡調査は

如作劫に選ばれた1本の調査木について地ヒ

より2m間隔で.JH規したすべての種類を採

収し､同定し得た64椎をTable2に示した｡

垂ufl二分布を種類数でみると､地卜2m以卜

の樹幹の基部で9稗と斑も少なく､漸増して

8m-10mr束が最も多くなり､さらに樹幹の

l淵;に向かって微減し､ 20m以卜区で再び多

くなっている｡ -方､高岡(1989)は樹高17m

前後の樹幹上の軌自:分布を調べ､地上部の

2mで9椎､ 12mで穀高の26種に達し､最上

:I.-Iiの17mで4椎を報;I.I-している｡これと本調

査の結果を単純に比較することはできない

が､樹幹の中程から上部にかけて地衣類の山

塊棟数のピークがみられる点で･致する｡

2m以下区で棟数が極端に少なくなって

いことについては積雪との関連も考えられる

が(富山県道路公社の資料を参考にすると､

調査地付近の桟雪-Fl十は3m前後とみられ

る)､今krljの調査だけで結論をLLHすことを控え

たい｡

フナ樹幹の下部から1二部までを通して､そ

れぞれの種が出現する頻度をみると､塀度6

回以上二を示す17種のうち13稗はヤマトチヤシ

フゴケ(Le(an('raぐEnere('fuH･a)､ニクイポゴ

ケ(ochrolechLaPal/e､cen､)､クサビラゴケ

(0.lrT'Chophora)､ヒメコフトリハダコケ(pw一

TELlrLrLa lLib()bducTafl.T)､アオゾメサネゴケ

(p_trenlL/aJuPOnE'(I)などの刺犬地衣で､葉状

地衣はサボテンアンチゴケ(An二LaJalnnECa)､

アンチゴケ(A.('punTLella)､センシゴケ(Me-

negrL=^-EEL leTltybraTa) ､テリハゴケ(parmelL'a lae-

t,Lnr)などの4校に過きない｡これらの種類は

3]

垂i醐勺な生ff範囲が広いことを′Jl'している,

このような傾向はLz川lのフナ(ll'IJL1197())に

似ているようだが､奥Ll光のフナ([･::Jl,Y.11989)

ではこれら4種の他､にナチレウラシtJケシ

ゲジゴケ(Anapty'･hLLJ mlW''Ph_vl/a)､トケヒメ

ゲジゲシゴケ(A.I-E'dLZa)､トゲトコブシコケ

(ceTflelLabraun.lJana)､オオクロホシコケ

(p.vxL'Ze lEmbala)等が多くllHljjLしている､,今

lTi)の調査ではチヂレウラジロケジゲシゴケは

わずか2lr]]州税しただけであり､トケヒメゲ

ジゲジゴケとトゲトコブシコケは調査木以外

のフナに着生がみられたが､オオクロホシゴ

ケは全くみられなかった｡

Table2より､HJ,硯確度が低く垂Llt'JJVEfに偏

りがみられ例として､アンチゴケモトキ(J411-

ZIaCOIpota)､トゲカワホリゴケ(cu//tm7a

rLLgOSum)､コ7キヒメハナビラゴケ(FLLW''-

pannarz'a leuL･rJVtLCla)､ウラシロゲジゲジコケ

(FleterfJdemua h_vINJleLLC･a) ､ LL,PtOgLLJm mJall-

(LLm,モンシロゴケモトキ(parmeLLa m〟rmELrI'一

三a)､テリハヨロイゴケ(stLtlanylanderEuna)

などのように20m以上[ヌ二のみに生IfJ'がみら

れものと､逆にホコリモシゴケ(GrLLP/uno

deserpens)､チョロギウメノキゴケ(Mre/〃-

chroa galb'na)､ウラミゴケモドキ(NL,Phrtwn〟

heltJeticIIm)などのように低いところだけに出

現するものがあるo　生育環境が煩似するもの

と考えられている同じ梶の地衣が垂lllr的にJiこ

く分布しているものがある　-)jで､分/Fi城の

Flg. 3. Abranch (about 50mm ln dlame-

ter), showlng Small paches of ∨arl()LlS

crustose llChens.
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Table 2. Vertical dlStrlbutlOn Of llChens on trunk of FEtgLLurentLla.
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紋いfLT･が)■lノJでみられることはIi二日に仙す

る′　しかし､ fIlJr本州HJ.例の少ない今l=】の調イl'

f=けではも1"編目けLL,iLない｡また､ 20枚メ-

トルのl,:.I)AさにおよぶlrTJ_作50mm rT盲j後の化に

もほほ/[>夫l帖二子ヤシ7コケIFi; (li､fk)､ヘリ

トリコケJIJ:r1.日ム点)､ト1)ハダゴケ(,rl吉､イホコ

ケ),.Ll; (BrJ'(tlctI)なとの赦1状地衣の弟Ll･がみら

れる(Flg.3)がいずれもイく',Jt仝な小さい地jJ(

体のものであって同定がイく吋能であった｡し

かし､仙榛(1936)が指摘しているように斗州!､

地火がIi-/i:_地ィ､のパイオニアになっているこ

とはlリJらかである′,

朋イたにあたり:r_日日'l然保護センタ-所1壬加

藤(糾Fitには13i地をこ案rj,JL､たたき､吉山LLTミ

中火flrr物榊の申IH政HJH軒亡にも調査にInl行い

たt=いたo両氏の援助に深く感謝する｡訊JlLlTl.-

LFJ火榊物榊klJr;JlHu博士には調査の企Ld11か

ら71;til.::;作成にいたるまで種々こ指導いただい

た,また､IRl立件j･''-博物館の杓谷博之博L･､持

回ソウル淑l少Jkl一人学の文　光害博士､スウェ

ーデンのSwedlSh UnlVerSlty Of AgrlCultural

SclenCeSのGoran Thor氏等には同定の過程

で種々ご教示いただいた｡併せて感謝するJ
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I,I.川川Hlリ上植矧司fJIf究糾;L,

In Vitro Culture for Preservation of Triploid Senno

(L.ychnis senlW Siebold et Zucc., 2n=36) ,

a Valuable and Rare Ornamental Plant

Toshlnari Godol), Takayoshi Oku2), MasahlrO Mll-''& Masashi Nakatal)

l ) BotanlC Gardens of Toyama,

42 Kamlkutsuwada, Fuchu-machl, Ne1-gun, Toyama 939-2713, Japan

21Laboratory of Plant Cell Technology, Department of Horticulture,

Chlba UnlVerSlty, 648 Matsudo, Matsudo, Chlba 271-0092, Japan

Abstract A protocol for preservatlOn Of LyclmES Senn(I Slebold et Zucc. was estab-

1lShed by aseptlC Plantlet cultures. However, 1t Was revealed that preseⅣatlOn Of

germplasm as a callus was not sultable because of the loss of regeneration ablllty aS-

Soclated wlth polyploldlZatlOn Of the callus. The chromosome number of i. lennl) Was

determlned to be 2n-36, which is triplold level ofbasIC number, Ⅹ-12, for the genus.

Key words : LychnES Senna, Preservation, tnPlold

LychnLS SennO Slebold et Zucc. (-Lychnis bungeana (D. Don) FISCh.), Caryophyllaceae,

Japanese name: Senno, lS natlVe tO Chlna and has been cultlVated in Japan as an orna-

mental plant. Althoughthis species stlll has a hlghornamental value, it lS now Cultl-

vated commerclally only in Shimane prefecture for ornamental use and not much a卜

tentlOn is payed on this plant among Japanese botanists and horticulturlStS. One of

the main reasons Why lt has not been cultivated wldely lS Its difflCulty in seed propa-

gation, because of the sterility With little or noviable seed production. Therefore, i.

Senna is usually propagated by dlVIS10n Or Cuttlng, and thus all the plants dlStrlbuted

in Japan at present are considered to be the same clone. Rare and clonally propagated

plants is potentlally endangered to extinctlOn by harmful insects, pathogens and var卜

ous climatlC hazards owing to its genetlC uniformity. Therefore, lt lS necessary tO eS-

tabllSh an in vltrO Culture system whlCh lS the most useful method for preseⅣatlOn Of

sterile plants such as i. senna.

In LychnlS, lnvitro propagation by multlple shoots has been reported for i. curlNlaTa

Thumb., i. kI'usL'ana Makino and L sLeboldiL'Van Houtte (Furuya 1997). In this rePOr･t,

we descrlbe ln VltrO Culture of i. senno, a valuable and rare ornamental plant, for conl

tinuous preservation. Moreover, wealSo clarlfled the chromosome number of i.

senna; 2n=36 which lS Presumed to be triploid.
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Materials and Methods

PlELnT mLLterL'tLI

A plant of LychnE.Henn() (accessIOn nO. 38279, Fig. 1) grown ln pot ln the greenhouse

｡f BotanlC Gardens of Toyama was used as the materlal. Origlnally, the plant was in-

troduced from Kashima, Shlmane Prefecture, Japan ln October, 1997.

CLtllLL.～ EnduclL()n and matntenunre

Flg. 1. The materlal plant, I._yChlm venl7(ノSlebold et Zucc.

(accesslOn nO, 38279) cultured ln the greenhouse of

BotanlC Gardens of Toyama.

Tw() y()ung (1mmediately after full expanslOn) and two old (one more week after full

expansl｡n日eaves were removed from the plant grown ln the greenhouse. They were

surface-sterlllZed wlth 1 % sodium hypochlorlde solutlOn for 10 mュn, Washed twICe

wlth sterlle dlStilled water, and cut Into about 5×5 mm segments. Then they were

placed on 2 g/1 gellan gum (Phytagel: Slgma Chermcal Co., St. LoulS, USA) -solldlfled

MS (Murashlge and Skoog 1962) medium contalnlng 1 mg/1 BA (6-benzylamlnO Pu-

t-1ne), 1 mg/1 NAA (α-naphthaleneacetlC aCld) and 30 ど/1 sucrose, and cultured at 25℃

under 16 hr llght at 55/LmOl m I-'S I 1. The medlum Was adjusted to pH 5.8before stel~-

11lZed by autoclaving at 120℃ for 15 mュn. After 6 months of culture, lnltlated calll
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were subcultured for propagat10n and preservatlOn On fresh medlum ()f the same com~

posltl｡n aS CallLIS lnductlOn.

Org(Ln DLHe･l'eltllttlt()n

AHcultureswere lnCLlbatedat 25℃ under 16 hrllghtat 95 ′JmOl m　2S I.

Hard-type calll 10 months after inductlOn Were transferred to MS medium C｡ntain-

lng NAA (0.1, 1 mg/1) and BA (0.1, 1, 10 mg/1) for differentiation oforgans･ Hard-type

calll Were also transferred 20 months after lnductlOn tO MS medlum C｡ntalning O･ユ

mg/1 of NAA and 1 ｡r 10 mg/1 of three commercial products of zeatln (trams-Zeatln;

Nacalal Tesque lnc., Kyoto, Japan, zeatin trams ISOmer; Slgma ChemlCal Cot and zeal

tin mlXed lSOmer: Sigma Chemical Coょ

slmllarly, sofHype call1 20 months after inductlOn Were transferred lo MS medlum

contalnlng ().1 mg/I of NAA and 1, 5 or 10 mg/1 of trams-zeatln, Zeatln tranS ISOmer Or

zeatln mlXed lSOmer.

E.tltLblL.～/Zmt,]ll ELnE1 lWe5t･rt･atI(Wl ()j Ln I,ITrO Planli

For establlShment of ln VltrO Plant cultures, two stems were excISed from a green-

house plant, and sterlllZed for 10 mln With NaOCI solutlOn (1% active chlorlne) wlth a

few drops of Tween 20 after removlng the leaves, rinsed wlth 100 ml sterlllZed water

ln 2OCI ml Erlenmyer nasks, and shoot apex and axillary bud were cut off from stems･

And tlleSe Were Placed on 1/2 MS medlum (half strength of MS mlneral salts, full

strength of MS organic acids, 20 g/I sucrose and 2 g/I geuan gum) wlth or wlthout O･2

mg/I BA. These cultures were incubated at 25oC under 16 hr light at 110 /LmOl

m 2S- 1. For propagation and preservatlOn, nodes which has a palr Of axLllary buds of

ln VltrO Plants were transferred to fresh 1/2 MS medium without phytohormones

(slngle-node method: Plerlk 1997).

ChnJm() W)me ob lenJlLltt)a

For chromosome observatlOn Of mother plant and ln VltrO plants, fresh root tlpS Of 5

mm long were cut and pretreated with 2 mM 81hydroxyqulnOllne SOlutlOn for 4 hr at

17℃, and fixed wlth the Farmer's fluid ( 1 3 mlXture Ofglacial acetlC aCld and etha-

nol)for over 24hr at 5 ℃. The flXed root tips Were macerated ln a mlXture Of 1 N HCl

and 45% acetic acld ( 1 : 1 ) for 15 sec at 60℃, and the merlStematic reglOn Ofthe root

was stained with 1 % acet0-orcein. The chromosome preparat10n Was made by squash-

ing method.

FLow Lyll)metrtc EL,ZtL/Vm

Nuclear DNA contents of the hard-type or the sofトtype callus and a leaf tissue Of

lnvitro plant as a control were measured by flow cytometry. Each tissue Sample was

chopped wlth a scalpel ln a plastlC Petrl dish contalnlng 1 ml of a hlgh resolution DNA

stalnlng klt type P: solutlOn A (Partec GmbH, Munster, Germany) and added with

DAPI stalnlng SOlutlOn (Table 1). The suspens10n Was filtered through a 40一′∠m nylon

mesh to remove large tlSSue and lnCubated for 10 mln at 25℃. All samples were ana-

lyzed with a Partec PA (Partec) flow cytometer.
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Table L ComposltlOn Of DAPI stalnlng

solutlOn for flow cytometrlC analysis.

Tris

Sodlum Citrate

MgC12

PVP K-30

TrltOn X-100

DAPI

pH 7･5

lOmM

50mM

2mM

1 % (W/V)

0.1 % (W/v)

2.5 mgl

No.5

Results

lnductLOn Of callus

All of the young leaf segments induced hard-type calll occasionally wlth roots (Ta-

ble 2). Although 37.5% of the old leaf segments also induced hard-type calli, a half of

the segments dュed because offungus contamlnatlOn (Table 2). These calll Showed con-

tlnuOuS growth on the same medium as that for callus induction. After one year of

subculture, soft-type calll Showlng more VlgOrOuS growth were lnduced around the

hard-type calll.

DIHerentia fL-On expe rimen t

Adventltious roots were differentiated from 10-month old calli on all medla except

for that contalning 10 mg/1 BA and 0.1 mg/1 NAA (Table 3). The hlghest root regen-

eratlOn rate (76.2%) was recorded on medlum Supplemented with 0.1 mg/1 BA and 1

mg/1 NAA. However, shoot regeneratlOn Was not ObseⅣed at all. In contrast, both

hard and soft 20-month old calli never produced any organs ln all the media tested.

EstablLShmenl and preservatL'on of L'll VI'Tru plants

Seven out of 10 buds grew Into plantlets after 1 month of culture on plant growth

regulator-free 1/2 MS medlum, Whereas, only three out of ten buds cultured on 1/2

MS medlum Supplemented wlth 0.2 mg/′l BA grew Into plantlets. The plantlets lnltト

ated on plant growth regulator-free 1/2 MS medlum Were Subsequently propagated by

Table 2. Callus Induction from leaf segments of i.vchnlS SennEJ after one month of culture.

･o･ofexplants OnlF蒜)allus callus(W%T)hroots bro(W%n)mg cont苛atlOn

young lear　　　　16　　　　　　　62 5　　　　　　　37 5　　　　　　()　　　　　　n

old leaf　　　　16　　　　　37･5　　　　　　0　　　　　12.5　　　　　5(J
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Table 3. ConcentratlOn Of plant growth regulators on the dlfferentlatl()n ()i

hard-type callus of Ll･ChnL∫ ∫ennO.

Plant grow也regulator

(m gn )　　　　　　　　Shoo_t Root

regeneration (%) regeneration (%)

.3リ

BA NAA

0.1　　　　　　　　0.1

1　　　　　　0.1

10　　　　　　　　0.1

0.1　　　　　　1

1　　　　　　　1

10　　　　　　　　1

TYle data were recoz.ded after 2 months of culture.

Values are mean average of three dish･

single-node method. Since most plantlets readlly rooted on this medlum, a Clonal line

of LychnLS SennO Was established by in vitro method (FIE. 2).

Chromosome number andjlow cytometrEC analysis

Chromosome number of the plant of Lychnis senno (No. 38279) grown ln the green-

house was determined to be 2m-36 (Flg. 3a). Chromosome numbers of ln VltrO lnit卜

ated plants as well as in vitro propagated plants were also counted to be 2n-36 (Figs.

3b, C). Thus, ln Vitro propagation by the single一mode method used ln present Study

gave no effect on chromosome number of the species. Flow cytometrlC analysis re-

vealed that nuclear DNA contents of the hand and soft-type callus were twice (Fig. 4b)

and 4 and 8 tlmeS (Flg. 4C) of that of the original plant, respectively.

Discussion

ln vltrO Culture technique lS important for preseⅣation of valuable endangered

plants. Generally, callus cultures has several disadvantages for germplasm preseⅣa-

tion such as a change of chromosome number and loss of plant regenerat10n ability.

Nakano & Mu (1993) reported that calli of Dianlhus and GylNOPhila, both of whlCh be-

long to the same family, Caryophyllaceae as Lychlu'S, lost shoot regeneration ability

durlng the culture. In the present study, the ca111 0f i. senno were shown to be highly

ploldled level during the culture and they had already lost shoot regeneration ability

on media with various cytoklnlnS 10 months after callus Induction. In lily, it has been

reported that callus cultures maintalned both original diploid level and a high poten-

tlal for shoot regeneration for more than 4 years (Godo et al. 1998). However, callus

culture was revealed to be useless for in vitro preservation Of i. sennlJ.
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FLg. 2. Plants of L_vE･hyu"ennn malntalned under aseptic COndltlOn.

l

a ～ b

FI打. 3. MLt()tlC metaphase chromosomes of Ll(/7〃日､ど′け7(', a)M()ther plant, 2n-36. bun

vltrO lnltlated plants, 2n-36. C) In vltrO Propagated plalltS, 2n-36. Ba1- 1ndlCateS

5/Jm.
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∴
十　十　十　十　十

3C　6C 12C　24C48C

Relative DNA content

Flg･ 4･ Frequency dlStrlbut10n Of relatlVe nuclear DNA contents of L.vLhn'､ ､rnlJ〃 by flow

cytometrlC analys上s. a) Leaf tissue Of materlal plant as control. b) Hard-type calll and
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In vltr｡ PreSeⅣat10n Of plants has several advantages such as savlng space and free

from dlSeaSeS. For example, using glass tubes of 20×100 mm, a space of 30 cmX 30

cm lS en()ugh for preservatlOn Of 100 plants. Although long-term ln Vitro preservation

｡f L.V'JmL."enn''may be posslble through routlne Subcultures by the slngle-node

method, the posslbllity of accidental loss of the preserved plants by the contaminatlOn

｡f mlCrO()rganlSmS durlng the subculture should be always keep ln mind as a major

pr()blem. Therefore, establlShment of slow一growth storage method such as the use of

low temperature and modiflCatlOn Of culture medlum COmpOSltlOn are Important ln

the future.

The chromosome number of i. sennl'has been reported to be n-12 (Klhara i,I uI.

1931) and 2n-24 (Yang & Zhu, ln Hsu & Huang 1985), both wlthout Information of the

s()urce ()f materlals. The present observation, however, determined 2n-36 for the spe-

cies Orlglnally cultlVated in Shlmane prefecture, Japan. In i.vC/u7L'1 , Chromosome num-

bers have been reported to be 2n-24, 48 and 72 (cf. Fedorov 1974). Thus the basIC

chromosome number for Ly｡hfu=S COnSidered to be x-12. The materlal used for the

present study lS Presumed to be trlplold wlth 2n-36. ThlS result may well explain the

sterlllty Of the plant of L. senna obtalned from Shlmane Prefecture because trlPlold

plants usually give llttle or no seeds owlng tO irregular melOSIS. Despite our efforts,

the plant of i. LlgJZn('COllected from Okayama prefecture has the same phenotype as

that used ln the present study and were all revealed to be trlplold by flow cytometrlC

analysュs and chromosome obseⅣation. Therefore, lt Can be consldered that they are

derlVed frr)m ()ne clone. Consequently, asexual in vltrO preSeⅣatlOn and propagation

()f thlS particular clone might be essentlal for conservat10n Of the specleS I.. senn().

We wish t｡ thank Ms. Ayako Hasegawa, Mr. Masayukl MlyaZako, Mrs. Minako Ml-

YとIZako, Mr. Gen Murata, Ms. Yurlko Suglhara, Mr. Kogoro Suzukl and Ms. Ihoe

Tsunoda for kindly gift and useful Information Of LychnL'S.

神戸敏成･奥　隆善･三位正洋･中田政司:

3倍体センノウの試験管内保存

ナチシコ利の七ンノウ(i_rc/mL=ennO Sleb-

｡1d et Zucc.)は･Hqll;1.碇で､南北朝時代から観

iiJFlに収).:,,されているものの､視る三では国内

でほと/i/と比ることができなくなった寅重な

fl叫勿てJiillr,的仙佃もlLlJII;1㌧　ところが､硯fl-･

しているセンノウは椎f-が縛られないため､

環境変化､柄害なと､による消失が心配されて

いるCそこで､本研究ではslngle-node法をIlj

いて､センノウの甜験管[勺での増殖･保イiを

行った｡また,本研究で捌いたセンノウが

2n-36の3倍体であることが染色体の糾'21享に

よって明らかになったノ
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A Chromosome Observation on Panaxjaponicus (Araliaccae)

Using Conventional Orcein Staining and

Fluorescent Chromosome Banding with CMA and DAPI

Masashl Nakatal-, HlrOShl Kohda2･ & MIWa Takeuchi2)

1 ■BotanlC Gardens of Toyama,

42 Kamlkutsuwada, Fuchu-machl, Neュ-gun, Toyama 939-2713, Japan

21The Experlmental Station Of MedlClnal Plants,

School of MedlClne, HlrOShlma UnlVerSlty,

1- 2-3 Kasuml, Mlnam卜ku, HlrOShlma 734-8551, Japan

Abstract Karyotype analysts and observation Of nuorescent chromosome bandlng

uslng CMA and DAPI were made on p(L'TaXJalnf7t(EI.～. At mltOtlC metaphase 2n-,i8

chromosomes were counted conflrmlng preVIOuS reports. Among the 2n-48 chr()moI

somes, 20 were medlan CentrOmerlC and the rest 28 were submedlan Or Subtermlnal

centromerlC. The largest two chromosomes had secondary constrlCt10nS ln the

proxlmal reglOnS Of short arms, and CMA十十/DAP1- -band were obsen′ed at the

chromosome segments adjacent to the secondary constrlCtlOn.

Key words CMA, DAPI, fluorescent chromosome bandlng, karyotype, FhnaxJar,(〃7L-

仁〃1

The genus FTanax (Araliaceae) lS Well known as an element of EasternAsian - East-

ern North American disJunction. Taxonomic treatment of Asian lhnax wldely differs

by botanists because they show considerable varlablllty in morphology of leanets and

underground parts (rhlZOmeS and roots). Japanese plants have been referred t() p. JEL-

〝〃,7〟〟､ by Yunnan lnstltute Of Botany (1975) and Ohwi & KltagaWa (1983), while tlley

have been treated as p. pseudo-gLnSeng by Hara (1970) and Hoo & Tseng (1978).

Accordlng tO Ohwl & KltagaWa (1983), I?anaxjaIWlu'cus C. A. Mayer lS endemic to Jと1-

pan occurring in Hokkaldo, Honshu, Shikoku and Kyushu. The rhlZOme Of f■.ノ叩｡〝卜

(･uLY IS Well known as an orlental traditional plant drug, which is called rlchlkusetsu-

ninJln'- in Japanese. SlnCe external morphology of p.jaPOnL'cus, eSpeClally in leaflets,

also expresses conslderable varlability and certaln races have been described (cr.

Kohda et al. 1986). It lS also notable that a panax plant havlng Carrot-llke root, thus it

closely resembles ChlneSe SpeCleS P. gt'nseng, has been found in central Japan (Kohda

et ul. 1986).

The chromosome number of punaxJalmlu'cu- Of Japan has been reported to be 2n-4/1

(Suglura 1936) or 2n-48 (Matsuura & Suto 1935, Kurosawa 1966). Yang (1981) I-e-
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ported 2n-24 chromosomes for P. jalmnL･cus (sensu Yunnan Instltute Of Botany 1975)･

however, the materlals had been collected in China･ Although the karyomorphology

of ChlneSe and AmerlCan SPeCleS Of panax has been well studied (Blalr 1975, Ll･ el ELl･

1985, Kondo et al. 1990, Ben el al. 1994), that of P.japont'cus IS poorly known･ As a pre-

liminary study of the cytotaxonomy of Japanese Panax, we describe here karyomor-

phology of P. jaIWnE･cus, eSPeClally on the heterochromatic nature of the chromosomes

detected by fluorescent ban°ing wlth CMA and DAPI.

Material and Methods

A plant of panaxjaIWntCu.- havlng been cultlVated in the Botanic Gardens of Toyama

was used for the materlal. Orlginally, the plant (accession number : 34014) was col-

lected in Arlmlne (ca. 1,200 m alt), Ooyama-cho, Nakaniikawa-gun, Toyama Prefec-

ture on May 31, 1995. The plant represented typical form of p･ Jal"nt'ctLS･ We thank

prefectural Government of Toyama for givlng permiss10nS for collectlng material･

Voucher lS deposited ln the herbarium of the BotanlC Gardens of Toyama (TYM)･

Freshly growlng root tlpS Were used for chromosome study･ They were pretreated

wlth 2mM 8-hydroxyquinoline solution for 5 h at 16℃, then fixed wlth the Farmer's

fixatlVe (1 : 3 mlXture Of glaclal acetlC acid and 99.5% ethanol, W/W) for over 20 h at

5℃. For conventional karyotype study, the flXed root tlpS Were macerated in a mix-

tureof 1 N HCl and 450AoacetlC aCld(1 : 2,W/W)for lOsec at 60℃, stalnedwith 1 O/o

acet0-0rcein for 10 m上n at room temperature, and then squashed on a glass sllde. For

nuorescent chromosome bandlng, enZymatlC maceration-flame drylng method was

applled for chromosome preparation. Methods of the preparatlOn and followlng Se-

quentlal stalnlng With GlemSa, CMA (chromomycine A3) and DAPI (41,6-dlamldln0-2-

phenyllndole) have been presented elsewhere (Nakata 1996).

Results and Discussion

Chromosome number and karyotype

chromosomes of pan'u- JulnnECuS Were COunted 2n-48 at mltOtic metaphase (Flgl

lA). The chromosome numbers of P. japonLIcus of Japan have been reported as 2n=44

(Suglura 1936), 2m-48-24II (Matsuura & Suto 1935: origlnally descrlbed as n=24) and

2n-48 (Kurosawa 1966), thus we confirmed the latter two. Since basIC Chromosome

number of ptLnlLr lS Presumed to be x-12 (cf. Yang 1981), P.JaIWnLCumbserved here lS

a tetraplold. Yang (1981) counted 2n-24 chromosomes ln P. jalmnLCuS (Ye'mL Yunnan

Instltute Of Botany 1975) from JiangxI Prov" China, and he consldered that p. /'aJ,("7t'-

HL∫ ()f Japan had been derived from the dlplold growing ln Chlna.

FlgLlre lB shows the chr()mosome complement of FhnaA- lap("7tlLL- at mltOtlC meta-

phase. The chromosomes were relatively small and showed a gradlent ln length from
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Flg. 1. A SomatlC metaphase chromosomes of panaxJaPOmtu､, 2n-48. B Chrom()-

Some complement arranged ln the decreaslng Order of the length. Arrowheads

show detached chromosome segments spaced by secondaⅣ constrlCtlOn. Bars ln-

dlCate 5,,1m for A and 2FLm for B, respectlVely.

2.3 to 1.0 um. Among the 48 chromosomes of the complement, 20 had centromeres in

the median position and the remalning 28 had centromeres ln the submedlan Or Sub-

terminal position accordlng tO the nomenclature system by Levan et al. (1964). Compo-

sltlOn Of the chromosome complement concernlng CentrOmeric posltion well agreed

wlth that of American SPeCies p. quinquefolLuS (2n-48) reported by Ren et al. (1994),

andalSo resembled that of Chinese species p. gEnSeng (2n-48) reported by Ll el al.

(1985). Rondo eT al. (1990) reported karyotype of a dlPlold species P. notoginseng as

2n-24-20m+4sm, where llm'1 means median and rlsm'■ means submedlan CentrOmeric.

Thus, p･ nL,tOgLnSeng has more symmetrlC karyotype than the three species mentioned

above concernlng CentrOmeric posltion.
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The largest two chromosomes had secondaIY COnStrlCtions (-nucleolar organizing

region NOR) 1n the proxlmal region of the short arm･ Thus･ ln View of karyotype,

FhnELt- JuPr′nicus showed diploid nature wlth regard to nucleolar chromosome･ Fre-

quently, one of the secondary constrlCtions was observed as wide space between chro-

mosome segments, measurlng 2〃m or more apart (Figs･ 1 A & B)･ Therefore･ the dlS~

tal chromosome segments being detached by the secondary constr.ctlOn COuld be

obsen,ed as a large satelllte. Among the karyotype studies on Punax (Blalr 1975, Ll et

ul. 1985, Kondo el al. 1990, Ren et al. 1994), Only Li el al･ (1985) has mentlOned sateト

Iites. They observed two chromosomes with satellites in p. g,nseng (2n-48) as in p･Ja-

lMnL･(ul, however, the satellite chromosomes of P･ glnSeng Were medlum in sIZe among

the 48 chromosomes. It is noteworthy that dlPlold Himalayan specleS P･ pseudo~gE'n-

.leng (2n-24), a specleS Closely related to P･japonlCuS, Seems tO have two satellite chr0-

m｡Somes judging from the photomlCrOgraPhs of the chromosomes (Plate 22a in Kuro~

sawa 1971).

Fluorescent ban°ing with CMA and DAPI

sequentlal stalnlng Wlth GlemSa, CMA and DAPI was made on chromosomes pre-

pared by enzymatlC maceration -flame drylng method･ Thus･ the relationshlp be-
tween chromosome morphology and heterochromatic nature of the chromosome seg一

ments can be comparable on the same chromosome･

At prometaphase, ■■fifty chromosomes■'were seemingly obseⅣed (Fig･ 2Al), how-

ever, two of them (lndlCated by arrowheads) are false chromosomes and are chromo-

some segments detached by secondaIY COnStrlCtions located ln the short arms of the

largest chromosomes･ All chromosomes had condensed segments ln the proxlmal re-

glOn and had dlSPerSed parts at the chromosome ends, while the two chromosome

segments had no dlSperSed ends･ The NOR-side of the two chromosome segments

showed bright fluorescence by CMA and had negatlVefluorescence by DAPI (ln the

followlng We express the仙orescent pattern as CMA+十/DAPI~ ), whlle the other all

chromosomes showed positive fluorescent by both CMA and DAPI (CMA+/DAPI+)

(Figs. 2A_, & A･i).

At metaphase, one of the two largest chromosomes had detached chromosome seg~

ments spaced by secondary constrlCtion at the proximal region of the short arm･ in

the same way as ln OrCeln-SquaShlng method (Fig. Bl). A large CMA++/DAPI~~ -band

was observed ln the NOR-side of the chromosome segment of the longest chromo-

some (FIピS. 2B2 & B3). The CMA++/DAPI~-band was also observed ln the proximal

region Of the short arm of another longest chromosome (FlgS･ 2B2 & B3). The rest

chromosomes showed CMA+/DAPI+ fluorescence homogeneously.

The DNA base-speclfic nuorochromes CMA and DAPI have been used for detecting

heterochr｡matic segments of the chromosomes (cf. Summer 1990)･ Chromosomal re-

gions COntalnlng G+C-rlCh DNA show brlghtfluorescence by CMA and negatlVefluo-

rescence by DAPI (Deumllng & Gleilhuber 1982). As NORs contaln G+C-rlCh rDNA
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Flg. 2. A SomatlC prOmetaphase chromosomes of Pana.tJuPOnELWt, 2n-48, spread by

the enzymatlC maceration - flame drying method and sequentlally stalned wlth

GlemSa fAl), CMA (A2) and DAPI (jb). B Metaphase chromosomes prepared and

stalned ln the same manner, GlemSa (Bl), CMA (Bl)) and DAPI (B3). Arrowheads

lndlCate Chromosome segments showlng CMA++/DAPI I -bands. Bar lndlCateS

5'Lm.
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sequence, they can be detected as CMA+十/DAPI~-bands (SchwelZer 1976)･ Corre-

spondence between CMA十十/DAPI~ reg10nS and rDNA slteS have been dlreCtly dem-

onstrated by in sltu hybrldlZatlOn (eg. HIZume 1992, 1993: Nakata et al. 1997). Thus,

fluorescent chromosome bandlng Wlth CMA and DAPI can disclose rDNA regions of

the chromosomes which are invISlble by the conventlOnal orceln Staining. In the pre-

sent study, CMA++/DAPI~-bands were obseⅣed only in the largest two chromo-

somes by fluorescent chromosome ban°ing. The results suggest that pal7aX JaPt)m'cus

has exactly two NOR-chromosomes as obseⅣed in conventional chromosome stain-

lng.

Judging from the basic numt5er (Ⅹ-12) in the genus panax, P. japonlCu.t (2n-48) is a

tetraplold as previously reported. However, genetlCally, the species can be considered

a diploid at least in vleW Of the rDNA sites. DlploidizatlOn following polyploldlZatlOn

may have occurred ln the karyotype evolution ln P. japonECuS. Further observations

based on the same methodology on Fbnaxjaponicus of Japan as well as on closely re-

lated taxon P. pseudo-gtnseng of China should be needed.

中田政司･神田博史･竹内美和:オルセイン染

色とCMA､ DAPl蛍光分染によるトチバニン

ジンの染色体の観察
'Er･;lHLF,l.･有峰産のトチバニンジンについて､

酢醸オルセイン染色一押しつぶし法と蛍光分

射土による染色体の観察を行なった｡染色体

数は2n-48で､ Fhnax燭の基本数がⅩ-12であ

ることから､トチハニンジンは川倍体と考え

られたo染色体は1.0-2.3/Lmとやや小判で､

2(州がIFl.･W動原体判､残り28偶は次中部ない

L次Allr相.I;劫lf.)-.休代り_であった｡　一対の殺人染色

体のj;L.,T腕共部に　_次狭窄があり､しばしばそ

のうちの1本の　二次狭窄は大きなすき間を作

り､染色体分節が離れた位置に観察された｡蛍

光分染は､酵素解離一炎乾法で作製した染色

体標本を伺い､ギムザ-クロモマイシンA･3

(CMA) - DAPIによる連続染色.観察でそJ･っ

たo一対の最大染色体の二次狭窄那(端部側

の敢色体分節)にのみ強いCMA蛍光とネカテ

イブなDAPI蛍光(CMA十十/DAP1--ハンド)

が観察されたC　この結果は二次狭窄.'料二G+C

塩基対に富むヘテロクロマチンが存在するこ

とを示しており､二次狭窄部がG+C-rlChな

rDNAを含む仁形成部であることをj主付けて

いる｡トチハニンジンは狼色体数からはIJLHl.17･

体レベルにあるが､仁染色体が1対しか見ら

れないことから､遺伝的には　二倍体化してい

るものと考えられる｡
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'1.吉IIlL㌧川■ E)lfl朋与川SlILJf''Jt ili;l-

Initiation and Proliferation of Embryogenic Callus Cultures

from Buds in Bulbs of Tull'pa praestans Hoog.

Toshlnarl Godo

BotanlC Gardens of Toyama,

42 KamlkutsuWada, Fuchu-machl, Ne1-gun, Toyama 939-2713, Japan

Abstract Yellow nodLllarcallus was lnltlated from small buds lnJuVenlle stage of TLI-

ILI'tJ I'rLLmJrttn On MS medium Supplemented with 10 mg/i pICIoram a】()ne, Fresh

welght of the cauus Increased about 21fold during 2 months ofcLlltul-e under the dark

｡r llght L44/JmOl m~ごs 1) condltlOnS at 15℃ or 25℃. Embryo-like structures were oc-

casl()nally Induced from these calll.

Key words callus, embryo-like structure, prollferat10n, TulEPa Praぐ.lJaH､

TullP, belonglng tO the Llliaceae, is most Important bulbous plant as lily. Over 2300

names were llSted ln "Classlfled L上st and lnternatlOnal Register of TullP Names''(The

Royal General Bulbgrowers'AssociatlOn 1987).

PropagatlOn rate Of tullp bulbs by the conventional method ln the fleld lS Very Slow,

and lt takes more than 20 years before a new cultlVar Can be commerclally available

(KulJPerS & Langens-GerrltS 1997). To overcome thlS problem, establlShment of in v1-

tro propagat10n method has been desired for a long tlme. The method ()f adventit10uS

shoot formatlOn On bulb scale explants has already been reported (NIShluChl el aI.

1976), although the propagatlOn rate lS low. Recently, several researchers reported in

vltrO Propagation of tulip using callus cultures (Famelaer ef Etl. 1996, Gude and

Dl｣kema 1997). Gude & Dijkema (1997) described that a mass propagation of tulip

could be achleVed by utlllZlng Callus culture. In the present study, I tl~led to Induce

and prollferate the callus of T. praeslans Hoog. for ln VltrO PrOpagatlOn and preserval

tlOn.

Bulbs of Tu/L'Im PraeStanS Were PurChased from a local market ln Toyama prefecture

ln October, and stored at 25℃ for one month. After removlng the outer scales wlth

hand, the bulbs were washed wlth a synthetic detergent, sterilized wltl1 70 % ethyl al-

cohol for lOsec and twICe With 3 % sodlum hypochlorlte SOlutlOn f(つ1~ 12 1111n, and

washed twICe With sterile dlStllled water. Then a small bud, whlCh lllCludes part of

stem, ln JLlVenlle stage of about 7×7×7 mm ln SIZe Were eXCISed from each bulbs and

each bud segment was placed on 10 ml of 2 g/l gellan gum (Phytagel: Slgma ChemlCal

Co., St. LoulS, USA) solidifled MS (Murashlge and Skoog 1962) medlum COntallllng 0,

0･1, 1 ()r 10 mg/1 pICloram (4-amln0-3, 5, 6-trichlorolpicolinlC aCld) and 3() g/1 sucrose
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Table 1. Fresh welght of callus and embryo-llke structure formatlOn Of TI,(,I,EL I,′TLl"ll,I" Under

several culture condltlOnS.

tt昔ure light COoYsaPito/rr:芦n freshT;e,lghtL streuTt?ll:eOitlrkL去tLOn

10　　　　　　　　1.8　± ()3

1　　　　　　　　2.2　±　0.2

10　　　　　　　　2.1士　0.3

1　　　　　　　1.9　士　0.2

10　　　　　　　　2.0(I

1　　　　　　　　1.7　±　0.2

;1) i) cLllture m th(,dark. b) L cultureunder16th llght at44/I nlOl m　-'s l･ C, Thevalues repl`(,SellHhe

m亡､an (土SI)) ｡f m('1℃ than 3 Independent experlmentS･ The data were measured after 2 months of culture･

d) The valLLt- represents the mean of only one experlment･ e) The embryo-llke structure foemat】on Ll m｡1､ths

aftモ.r transfer.

1n a glass tube (2() mm XIOO mm), and cultured at 25℃ ln the dark･ All med.um was

adjusted t｡ pH 5.8 and sterlllZed by autoclavlng at 120℃ for 15 min･ For each plClo-

ram treatment. two bud segments were used.

After 3 months of culture, bud segments showed enlarged on medium contalning

hlgh concentrat上()n ( 1 or 10 mg/1) of picloram, and nodular callus was initlated at the

basal part of the enlarged bud segments on medlum Supplemented wlth 10 mg/1 plClo-

ram. In contrast, the flower-stalk segments cultured on medlum Wlth 0.1 mg/1 pIClo-

ram sh()wed abnormal growth and those cultured on medlum Wlthout pICloram

showed normal growth of leaves. Famelaer eT al. (1996) reported that callus was In-

duced from embryo of T. gesneriana Irrespective Of the concentration Of pICloram･

However, callus lnltlation of T. praesTans ln the present study was observed only on

MS medlum Supplemented with long/1 plCloram. These calll Were transferred to

fresh medlLlm ｡f the same composltion used for callus lnltlatlOn and cultured for one

year at 25℃ ln the dark for proliferatlOn. Subsequently, these calll Were Subcultured

at 2 -month lnteⅣals by transferrlng 1 g F.W･ onto 40 ml fresh medlum ln a glass tube

(40 mm X 13() 111nl) wlth a polypropylene cap. Thus the stable一growlng Callus cultures

()f T. IフruL,Yt(Lln Were eStabllShed ln two years after callus inltlatlOn･ Then･ these calli

were transferred to medium COntalnlng 1 or 10 mg/1 plCloram and cultured LInder sev-

eral c()ndltlOnS (Table 1) wlth varled llght and temperature reglmeS. They were sub-

cultLIred at 2 -mOntll lnteⅣals by transferring 1 ど F.W. to fresh medlum and the fl~eSh

weight of calll Was determlned at every transfer･ As the results, the fresh welght of

ca111 1nCreaSed about 2 -fold during the 2 months of subculture lrreSPeCtlVe ｡f the con-

centratl｡n Of pICl()ram, temperature and llght condltlOnS (Table 1, FlgS. 1a-d), ex一

ccpt for the color ()I callus which turned deep yellow under the Illuminated cc･ndlt10n

(FIE.1d).
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FIL,. i. The ca111 0f TEEltpu prtLe▲iJa'w Cultured on MS medlum 2 months after subculture･

aJ 10mg /1 plCloramat25℃ lnthedark. b) 10mg/lplCloramat 15℃ 1nthedark.

C) 1 mg/1pICloramat 15℃ lnthedark. d) 1 mg/lplCloramat 15℃ underllghtcond1-

11()ll. Bar-1cm.

Genel-ally, 1n Vitro propagation uSlng Callus cultures glVeS Several problems such as

a loss of plant regeneratlOn ablllty. However, callus cultures of several monocotyledon-

ous plants such as llly and irlS have shown to be very useful for mlCrOprOPagation be-

cause they could malntaln regeneration ability more than 3 years (Prlyadashl & Sen

1992, Godo EJl (Ll. 1998, Wang et EJl. 1999). In tulip, Famelaer et al. (1996) descrlbed that

cold-treatment of the source material was important for the lnltlation of regenerative

callus. In the present study, however, the embryo-llke structures were lnltiated from

the calll (Table 1, Flg. 2), which had been lnduced from the materlalswithout cold-

treatment. For the propagatlOn and preseⅣatlOn Of thlS tulip, further study lS now in

progress on the establlShment of plant regeneratlOn System from tlle embry()-like

structure,

I wISh to acknowledge Prof. Masahiro Mii of Chiba UnlVerSlty for hlS CrltlCal read-

1ng Of thlS manuSCrlp亡.
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Flg. 2. EmbIY0-llke structures produced from the calll On MS medlum Supplemented

wlth 1 mg/1 pICloram after4monthsofcultureat 15℃ ln thedark. Bar - 1 cm.

神戸敏成: Tulipapraestansの幼芽からの力　　成された｡このカルスは光(暗TV.または44,′J

ルスの誘導及び増殖　　　　　　　　　　　　　mol m~Js 1)及び湿度(25℃または15℃)条件に

滅菌したTu/tp叩rueYTlLnAの球根から幼芽を

IliりHJ.Lて､ MS鹿本培地に10mg/1のどクロ

ラムを添加!した1.11Ir地に(''tllll木した｡ 25℃､暗黒

条什卜でjl,'LT益したところ､ LVi色のカルスが形

関係なく､2カ月で約21.tllに土新年したこさらに､

培養過程において肱様体の形成も観Jf三雲され

た
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Chromosome Numbers of Plants Cultivated

in the Botanic Gardens of Toyama (I)

Toshlakl ShluChl

BotanlC Gardens of Toyama.

42 Kamlkutsuwada, FuchL1-maChl, Net-gun, Toyama 939-2713, Japan

Abstract The chromosome numbers of the following four taxa are reported, 2n-6～弓

for AdeFWPhl'ra lELnh'rot, 2n-40 for ELLPhorbLa ～Jeb(,/dttma var. ,,h､umLe,7Ll1,, 2n-cat 136

for verrJntLELSTrum lt〟kEue77m and 2n-24 for VLl)/a amamLanEL.

Key words - AdenlJphurtI, Chromosome number, Euph-bEu, V""iE(CLLurum, VL,,ltL

In this SerleS, the results of chromosome counts in plants cultivated ln the Botamc

Gardens of Toyama wlll be consecutlVely reported.

As the first report, chromosome numbers of the following four taxa are repol`ted in

the present paper. They are Adenophora TashL'roL', EuphorbEa.TJeboldTana Var. Oh.yunuEm-

yL-.S , VenonLIcastrum /E'ukiuensE's and VL'()la amamtana.

Materials and Methods

All plants investigated through the present study, Were cultivated in pods ln a

green house of the BotanlC Gardens of Toyama. Fresh root tlPS Were Cut and pre-

treated with 2 mM 8-hydroxyqulnOllne SOlutlOn at 15℃ for certain hours as shown in

the Table 1. The root tlPS Were flXed with Farmer's fluld (1 : 3 mixture of acetic acid

and ethanol) for more than 1 h at5℃ and macerated wlth 1 :2 mlXture Ofユ N HCl

and 45% acetic acld for about 15 sec at 60℃, and the merlStematlC reg10n Of the ro()t

was stalned wlth 2 % aceto10rCeln for 20 -30min. The chr'omosome preparation was

made by squashlng method.

The ldentlficatlOn Of plants was made following Ohwl & KltagaWa (1983) and Hatu-

slma (1975).

Observations and Discussion

Taxa investigated through the present study are shown ln the Table 1, ln WhlCh

chromosome numbers and orlgln Of materials are also presented.
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T`lble 1. Chrom()some numbers, the orlglnS and the pretreatment tlmeS.

No..r)

Tax｡n ��6�&��6�R�躔ﾖ&W"�Originallocality 友蒙R���

AEl(ノ〃()I,hl"-ELltl.～./Tt'/川l �&簽c��FukLleⅠSland,NagasakiPref. 迭����釘��｢�

I;LL/,h()r/,L'tL.ーT'LJb()/lIi(JnEL �&簽C��AmamiⅠsland,KagoshimaPref. 

AmamiIsland.KagoshimaPref, 

2n-24 ��ﾖ�ﾔ�6ﾆ�襭ﾄｶ�v�6�ﾖ��&Vb��4 

1. Adenophora tashiroi MaklnO et Nakal

Japanese name･ Shlma-Shajln (Campanulaceae)

Cllr｡mOSOme number was proved to be 2n-68 1n this specleS (Flg. 1a). This IS the

ElrSt report Of chromosome number for the specleS. According tO Fedorov (1974),

Goldblatt (1981-1988) and Goldblatt & Johnson (1990-1994), the basIC number for Ade-

′叩h"LI IS Presumed to be x-17 or 18. Thus, the present species IS regarded as tetra-

plold. The genus shows wlde varlatlOnS in morphology and about 20 taxa are known to

occur ln Japan (Ohwl & KltagaWa 1983). In elght of them (AdenophorLL tlLkedaL, A. fuk''en-

.め, A. /zL'k')ensi.† var. pピrピーECtLrL'EL, A. dE'vart'cata, A. lrEPh_vlla, A. trtph_tlllu f. pr()Lumben.～, A.

IrII'/u/lu var. IMel/Etrn and A. morISSOnLCOla) chromosome number 2n-34 has been re-

ported, chrom()Some number 2n-36 has been reported for A. reml)ltfl(wtL, 2n-68 for

three varletleS Of A. pe'･esklLf('lLa and 2n-102 for two varleties of A. Te'･EL''u'tl'E (Shlmizu

& Okazakl 1982). Although A. (ashErOE'from Fukue Island Nagasaki Pref. has the same

chrom()some number as A. peresktEfoIEa lnCludlng Its three varleties, detailed chromo-

S()me analysIS has not been made yet.

2. Euphorbia sjeboldiana C. Morren et Decne. var. ohsumiensis (Hurus.) Hatus.

Japanese name: Nangoku-natsu-tbdal (EuphorblaCeae)

Chr()mosome number 2n-40 1S Observed ln this Varlety (FIE. lb). ThlS IS the first re-

p()rt of chrom()some number for the variety. EuphrノrbEEL SEeb〃JdtunEt (､川川Kurosawa

1999) lS dlStrlbuted ln Hokkaldo, Honshu, Izu Islands, Shlkoku, Kyushu alld lS mOrPh0-

1()glCally qulte Varlable. Hurusawa & ShlmOyama (1976) reported that E. ne･b()/EJLELnu

vとIr‥lJE･b('ldLtlflu from ShlZuOka and Kanaganawa had 2n-20 chromosome number and

they c()nflrmed the basIC Chromosome number x-10 1n the materlals from Shizuoka.

Therefore, the materlal from Amaml Island Kagoshima Pref. can be consldered to be

tetraplold.
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-･･ d　　　　　　一･･.･.････.

Flg･ 1･ S()matlC metaPhase chromosomes. a. Adenopi7''ra la､J7′mE, b. EELPh〃rbLlL

IJeblJ/(JL(LIZlL Var. ()hvEmEeJ川1, C. VeronECa打rlLm /tLLktue/川1, d. VE()/a uma71u'ana.
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:i. Vcronicastrum liukiuensis (Ohwl) Yamazakl

Japanese name: Rytlkytl-suzukake (ScrophularlaCeae)

chr()mosome number 2n-ca. 136 was obseⅣed ln this SpeCleS (Flg. 1C). ThlS IS the

flrSt report Of chromosome number for the specleS aS Well as the section Pla一

那)StaChys, genus Vcr"mk･avTrum. Since the basIC Chromosome number of the genus

seeImS tO be x-17 as reported by Goldblatt (1981-1988), Goldblatt & Johnson (1990-

1994) and Kurosawa (1972), V. lL-uktuenst's can be consldered to be octoplold wlth

2n-ca. 136 chromosomes. This SpeCleS IS endemic to Ryukyu (Amaml Island, Kikal ls-

land, OklnaWa Island) and seems to be extinct ln the orlginal habitat.

/1. Viola amamiana Hatus.

J乙IPとlneSe name, Amaml-Sumlre (Violaceae)

chromosome number 2n-24 is obseⅣed (Fig. ld). This is the flrSt report Ofchromo-

S()me number for the specleS. VLOla amamlafu7 is known to occur only along SumlyOu

River ()i Amaml Island (Shlmabuku 1990). Yosh10ka & Tanaka (1981) reported v. lWug(L-

H.`LL and v. I(Ethlr(～ endemic to Ryukyus had 2n-22 chromosome numbers. Even

th()し1gh V. tLmELnuuna Closely resembles these two specleS mOrphologically, it has a dif-

ferellt Chromosome number.

I express my slnCere thanks to Dr. M. Hotta of the Kagoshlma UnlVerSity, Dr. M.

Nakata and Mr. T. Kanemoto of the BotanlC Gardens of Toyama for their useful sug一

gestlOnS and to Dr. S. Kurokawa, the dlreCter Of the Botanic Gardens of Toyama for

crltlCal readlng Of manuscript.

志内利明:富山県中央植物園に栽培されてい　　県福江島産のシマシャジンの染色体数は

る植物の染色体数(1 )

1.川rl,l州.火脚物榊で栽培･保存されている

シrl'シ1･シンAdt,nnphorLL lmhtn)L､ナンゴクナ

ノトT)Jタ　イLrLLl,hurbLEL SEel,(,/dLan(I Var. ',hsH-

mLtJlt＼日､リ:'_ウキュウススカケvE,rlJltL(ELTtrLLm

lILIAILl(ノ〝ul､アマミスミレVLl)/(I ELmtLmtaJ1tIの4

仲に-)いて､染色体数の調査をイJつた｡艮崎

2n-68で4倍体と考えられた｡また､鹿リLII:.～

県奄美大島産のナンゴクナットウダイは染色

体数2n-40で4倍体であったo野′卜.絶滅柿の

奄美大島耗1)ユウキュウススカケは毅色体数

2n-ca. 136で､イヒ美-)くF:吉にr.11けJ一なアマミスミ

レの染色体敗は2n-24であった｡これらの染

色体数の純'rI,-は全て初界定であるし,
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ライチョウの棲息環境としての立山室豊平｢丸山｣の柄′1三

.11Jlflめくみl∴出fl　稔2,

1)富ILJLF.7.-Lい央脚勿[対　〒939-2713　冨11雌婦負郡::I.TBLl.町1二矧1112

2)富山県だn<菜技術センター　〒939-8153 I.I.13;=lrfJ..-欄1124-1

The Vegetation of ■'Maruyama■■ at Murodo-daira on Mt.Tateyama

as a Habitat of the Japanese Ptarmigan Lngopus mutus jalmnt'cus

Meguml Yoshidal'& MlnOru Yoshida21

1)BotanlC Gardens of Toyama,

42 Kamlkutsuwada, Fuchu-machl, Neュ-gun, Toyama 939-2713, Japan

2'Toyama AgrlCultural Research Center,

1124~ 1 YoshlOka, Toyama Clty, Toyama 939-8153, Japan

Abstract ･ HMaruyama", a small h上ll of Murodo-dalra On Mt･ Tateyama, Toyama

Pref･ has been considered to Involved ln a habit Of Japanese ptarmlgan LLLLqOPul mLL'LLl

JaP,,nLL･LLSI The vegetation Of "Maruyama'T IS analayzed by the Braun-Blanquet

Method･ The main COmPOnent Of the vegetation Was PL･nus puml/a, WhlCh lS rather

low ln helght and lS mlXed wlth dwarf shrubs such as Empelrum nEgrum ln the sum一

mlt area and lS more than 100 cm hlghand lS aCCOmpanled by Sasa kur'le仰､, Rk"EJ"_

dendron bf.a(･hyL･arPum, etC. ln the slopes.

Key words LLlgOPuS muTLLj Jal"77ELLLS, Mt･ Tateyama, pLnLII PumLla vegetation

;r_uJ室生平のみくりが池より西側に伸び

る尾根の先端に位置する通称｢九日目は､同

州より40m盛り卜がった小さなピークで､東

[机OOm､南北50mに渡っており､山頂部は
､Ⅰ'･出で標高2376. 8mである(Fig. 1)｡北東側は

地獄糾二面し､急傾斜となっている｡南西側

は丸薬子羊と呼ばれる鞍部を挟んで乗越尾根と

向かい合っているC冬期には北西傾11の天狗平

〟面から掛､季節風が吹き付けるため､山頂

部の巧は吹き飛ばされ､積雪量は少ない｡

ライチョウLLLg''JuL.～ muTELりa/mnECLL† Clark

は北アルプス､南アルプスおよび空知,R目し系に

棲息しており､その総数は約3000羽と抑定さ

れている｡このうち立山｣ ･,lr,=では特に棲.JJ､数

が多く, 1996年には334羽の棲息が確認さiL

ている(富山雷鳥研究会私ィ.i)｡

富山雷鳥研究会では19721F:.以来､ Ij;ミ堂､1,-･の

ライチョウの観察･調査を行っているが､そ

の結果から丸山が室生平のなかでもライチョ

ウの射舌にとって重要な場所であることがわ

かってきているCすなわち冬別から■一休にか

けては室生平の他の地j.tEではライチョウがほ
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とんと比C,れないにもかかわらず､ ju日には

r放.HがiJJTLて人きな鮭川を形成し､餌場

およびllIlrの休｡lユJ掛i).Tとして利川されている

こと　りL:..'llJJふ.l′5IljL究会1993)､また5月か

らの繁卸側には1(lll:純張りが形成されること

那(''lT.,思されている(I,[:川rrEr,馴JF究会私イii)｡

/日日lO)朋イFEまライチョウの棲息環境としての

jullの柚′lを..†Lく..Ll録し､ライチョウ保護

の)占雌-L''川を子IJる1川勺で行われたC

調査地および方法

..).Mrは199約.5)j 7日と6月20日､6J】21

Hの3日川子J-)た1998年は'基'常平の雪解け

は､l'-1F二よりも1ケ)J近く早く進んでいた｡調

査はflt)物がL I)♪にIl卓柴している場所を選び､

5日7日には‥l爪.''粥で､6Jj20日と21日には

他の城II)ly･1-7Jつた､

No. I-)

相_Fl:.調舟よへルトトランセクトtJ､で了】い､

1mXlmのコトラートをl■･j ･)JlE'りに5つ辿

続した調査【メを設即したoベルトトランセク

ト法は小さな地域での植Ll:.の移り変わりを把

捉するのに適したノj法である｡調査E*_は丸111

のほほ全域を網羅できるように11LlJ (人狗1'-

側)､東南(水乗手.1側)､北火(地描ケ川り)､南

lfb'(丸東'f羊側)の4 )jr''.)の斜面1ゝてで､斜tTrTA

)1-rhJおよび斜tIT=二Ef_LrlJ_なノJrl'･jに､またIlrJftの

･1′軌rfl;-と介.-.1 9ヶ所設llFFr-した〔調矧八は調

査終Jー後もその1:/_置を確認できるよう､ ∵i･を

起点とした=　終調村ヌ,の位(;lほFlg,2に′]こし

た｡調香はフラウンープランケ法に従い､各

調査Jメ_の各コトラ-ト内に′Lffする帥物の椎

名とその被度および群度とコドラート全体の

植被率､群落.Liiを以卜のように記事読したo披

度はそれぞれのコトラ-トl勺でそれぞれの締

煩が地L投影像でとのくらいのIfl捕LをlET-めて

▲-ち

. i-.･-

FIE. 1. A vleW Of ■'Maruyama'■ (front).
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Flg. 2. Study area and p｡lnt ()f each plot

いるのかを]<したもので､6段階で記範ける｡

被壮5は調付j(二の3/4以卜をll1Aめているもの､

拡度∠上は1/2-3/4をlJiめているもの､被度3

は1/4-1/2をllT-めているもの､披度2は1/10

-1/4をl】(めているもの､被度1は1/10以下の

もの､被度十は線度も小さく個体数も少ない

ものを′Jけ　群度は/ji.コドラート王勺のそれぞ

れの種焚flのPILl分の状態を示すもので､同　一の

仲類が　LrHAに′LfJ''しているか､かたまって群

れているか､ ill_狐に.[.I..､々と生えているかなど

の状態を5f貨隅で小す｡群度5は調充区内に

カーへ/卜状に･tfllに/A:_育している状態､鮮

度4はカーペソトにあちこち穴があいている

状態､群性3はJjLf.紋状に群がった状態､群度

2は2､3か叶に小さな群れをなして/i二育し

ている状態､鮮度1はiij.机に.r.J...々とまばらに

′巨ffしているこ伏態のものである(.lf'ilL;(: 1985)0

結　果

調杏した.凋倒*.の地勢概l安をTable lに､

行,洞査lk_の調査結果をTable 2に示した｡)ま

た各.詞杏【*_の'Fj:上[壬と植/f･慨峨ItxTをFlg. 3か

らFlg. 11に′｣こした｡各舶付火において起!.[くか

ら　一定)jrr'･jに向かってlm Xlmのコトラ-

トを連続して設'起した　LFlg. 2)し　例えば朋

奄rメ_1については､起山の1mXlmのコトラ

-トを1-1､二の仙二続くコドラートを1--2な

ととして5つのコドラート､すなわち1-5ま

でとした｡さらに.洞査lメ_2については起山の
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コトラ-トを2-1とし､それより東軌二rt.｣か

-)て2-2､ 2-3､ 2-4､ 215のようにコドラー

トを,没'JiIした√　調イTTした調査L25の多くでハイ

マツヤホントミヤマネスなどの低木からなる

H.:ilと､カンコウラン､コケモモ､ゴーピンク

ナハナなとよりなるrJ･.ll,1.の2屑の階闇構造が

"忍められた( JlJl'r'['卜この0.3m以1_の卜.岡を

低木lllY.1.､ 0.3mlリ､卜の卜fr.ilを草本層とするo

各,.ILqイtlメ_の..柑lトを以卜に述べる｡

1)調査区1 (FIピ.3)

朋肘メ1はjLlllLllrfほI;の【勾端より斜面に

･irTつて州則へとつた調矧束であるo　低木層､

(.～.本I･,tiTの2 IrLY.I.からなり､低木層はすべてハイ

マツであったL　ハイマツは斜面のF部からト_

;'絹にrlりけて/I fJlしていた0校の数より推定さ

れるハイてノの樹齢は28年､ 34年'･､ 36年生と

3OIF-rlT†徒であった　コトラ-ト1-1ではハイ

マツの林紬にカンコウランが密生していた｡

斜伽の卜部では.ハイマツの被度･鮮度が4

から5と;:.lJAく､例.■:,ljも.L:.JJくなり､草本層では

シラクてノキの被度がlLLL.JJく､またハクサンシ

TZIbJe 1. Summary oreach plot.

Nl1 5

ヤクナケが混/I:.していたC

2)調査区2 (FIE. 4)

調射ズ_2はjLl1Elllj!'!,!fr;の来由端より斜ITli

に沿って東南ノブ向へとった調査[束である｡5

つのコドラートを通してハイマツの被度･鮮

度とも4から5と.lEl.lr]'く､樹高はii之高で135cm

と高くなっていた〔ハイマツの樹齢は28年､

34年､ 36年/手工であった｡低木Tl.V亨ではハイマツ

に混じり､ナシマサす､ハクサンシヤクナゲ

がみられた｡ ･FF本作引ま/ト育する柄物は少なく､

シラクマノキ､コケモモ､ハクサンシヤクナ

ゲの実生なとが被度･群度は+, 1とわずか

にみられるのみであった｡

3)調査区3 (FI芭. 5)

調香lj(:3は丸山山頂部の北端よりlli_束に

とった調査lj(-.である,J去li,r.L川近は岩が多くカ

レた裸地で､コトラート3-1はt+:,.本If/:[のみで

カンコウランが優lJT-し､コメススキが被度

群度は1,2とまばらに1昆じっていた｡コトラ

-ト3-2から3-4まではハイマツにホンドミ

ヤマネスあるいはチシマササが蕗とじる仔も木IT:1･

I)()Hlt Tt)p()LmlPhy Altltude Faceto DlreCtlOnOfplot W上nd Sunshine Date
slope

I r)dgL･　　2375m

2　　　　r I d与I〔､　　2375m

3　　　sL1mmLt　　　2360m

･i sLlmlll11　　2360m

5　　　summlt　　　2360m

6　　　　sl()pe　　　2370m

/　　　sl( )pい　　　2370m

H t,J()tjL､　　2365m

()　　　hh )I)し､　　2370m

W E to W mlddle stlnny　1998/5/8

SW NVno SE weak sunny　1998/5/8

NE W to E mlddle sL1nny　1998/6/2()

NE SW to NE m1ddle sLlnny　1998/6/2()

SE to NW strnng Sunny　1998/6/20

W N to S mlddle sLlnny　1998/6/21

W N t() S mlddle sLlnny　1998/6/2l

W SE to NW mldd)e sunny　1998/6/21

W E to W mlddle sunny　1998/6/21
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_11`HCh二∠()0()　　　　　　　　　　.L. Hl rLf-HJ :(.山甘.ll l'-]L山の相川-

をつくり､その卜にはシラクてノキが被度･

mf史とも3から4と多くみられたこハイマツ

の樹齢は2糾:･､ 181l:-､ 23昨年であった｡コト

ラ-ト3-5はハイてツのギヤノブで､草本層

0)みてあ-)た,ノ　シラクてノキ､カンコウラン

がそれぞれ被度.粁度とも2から3と優一㌧す

るなかにウラシロタテのような,■.I.Ji茎の苧体が

みられた｡

4)調査区4 (FIE.6)

調イElズ_3と同じ基点より斜伽卜祁方向(地

は7川】j) -とった調査lメである〕コトラート

4-1は･`.～_本屑のみでカンコウランが被度･辞

度は5,5とほとんどをllJJめ､コメススキが点

イl二していた｡コトラート4-2から4-5はハイマ

ツにキ買われ､斜面の下部に1iくほと樹高も高

くなり､コドラート4-5では133cmであった｡

･1.㌧1iT.:ilはほとんどをシラクマノキが占め,コ

ケモモ､イrJカカミ､ホントミヤマネス､コ

センタチハナなどがわずかに/卜市していたC

5)調査区5 (Flg.7J

jLIJHIHLrはl;のハイマツf郎t三に設置した調

11ilメ-である｡傾斜はなく､｢'･らであったo植生

rL.[.iは低く般lgJ'で50cmであった｡コドラート

5-4ではホンドミヤマネスが被度･群度は

3,4と優lt]'していたが､そのほかのコドラ-

卜ではハイマツが優占し､その林緑にガンコ

ウラン､コケモモがみられたこ

6)調査区6 (Flg.8)

九lllllJ頂の南西部斜血の卜部方向へ南側

にとった調査Lk.であるo　コトラート6-3以降

の斜Irllの卜部のコトラートは植生がはがれた

裸地がみられた｡コトラ-ト6-2のみに被度･

群度3,3のハイマツにホンドミヤマネズが

被使､群度1,2と混じる低木層があった｡そ

のほかのコドラートは草本層のみであった｡

LT-本層の出現種数は少なく､植生高も10-20

cmと低く､ガンコウランが被覆･群度とも

2から4と最も多くみられた｡

7)調査区7 (Fig.9)

調肘束6に引き続き5mとった調査区で

71

ある｡調ノ肘*.6の卜部コトラートとI･rH,f<に拙

地が多く､植生高の低い(.-ト本Jl:iのみであった,

出現棟数はさらに少なくなりカンコウランが

被度･群度とも1から3にコメススキが被

度･群度1,2とほとんどをl】l'めてい/∴

8)調査区8 (Flg.10)

丸山南西側(丸薬tLi側)の斜rruの卜.r'.じから

上部方向-とった調査r大であるo　調付メ1＼体

がややL湿った~､l/.地であり､コドラートH-1､H-

2にはミヤマハナゴケやユオウコケなとの地

衣類がみられた｡8-2から8-4までのコトラ一一ー

トには樹高は20-30cmと低いがホントミヤ

マネスが被度.群度とも3から4をlET-める枕

木層があった｡この低木li弓のlTにはカンコウ

ラン､ミツバノハイカオウレン､マイツルソ

ウなどの草本が生育していた(,

9)調査区9 (Fig. ll)

調査区8と同じ基点より斜面のJI.:I.1;)Jll'l｣

へ斜めに西へとった調尭r*_である｡低木J･:.'.1.は

みられず､植生高10-25cmのII:,.本JEHTのみで

あった,J　コトラ-ト9-1､9-2ではヒロハノコ

メススキ､カンコウランが被度･群度とも2

から4と優占していたが､9-3から9-5の3つ

のコドラ-トでは出現種数が10種前後と多く

なったo　いずれもカンコウランが被度･肝度

とも3から4と半分以上のrlrlA鰯を[11-め､ミ不

ズオウ､コメススキ､ナンブルマがそれぞれ

披度･群度が1から2とやや多くみられた､,

考　察

丸山の植生の概要

丸山の植生についていえば､全体としてハ

イマソ林に含まれるものと考えられる｡しか

し､丸山の山頂部における植生は､これをlLi

り巻く斜面における植生とはやや異なるよう

に見える｡

山頂部のハイマツ群落は調査LXI5に比ら

れるように､ハイマツの樹岳は鼠烏で50cm

と低く､一部にホンドミヤマネスを伴うが､林
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Flg. 3. A photograph (a) of

plot 1 and Its Vegetation

sketch (b).

um lm　　　　　　　2m　　　　　　　　3m　　　　　　　4m　　　　　　　5m

eEh,nu叩un"I.I Ej EmpeE,um nLgTum Va. JaPOnLCum　国仇JDaeJ-CJyme〝um canBdeDSe

b　警vGaacucJ:nh,cLr;3 ::TJ':'!,'LIEdccatvvaa,r mm,lnquuseJ'ma Ej肋dodeDd'on b'aChyc叩um

FIE. 4. A photograph (a) of

plot 2 and Its VegetatlOn

sketch (b).

b　　国(,muwumI/〟　E3 Empcl,um n,g,um v｡T JaPOn,Cum　囚sasakurJJcnsl一　口Rhl,a,,Jcndrt,n brHChycL1,7-



＼hlth _)()川)　　　　　　　　　　1.日　1.日　　TJEjl L l丸111のf【Il'T

野､･ ､＼ ｢噸訂芯.

7:i

FIE. 5. A ph()t()grapll (と1) ()∫

plot 3 and Its Vegelat10n

sketch (b).

E3 En'peL'um n'grum γar jHIW'Cum L ^L'ILPeruS CDmmu'uS Var hnlld''cL7S'､　□ arpx J'kpha'LC.LLP,1

EZa GHuIlJ7C√〟 l'yml("des γar m'quelLana B pL'7uS lMJ7LrJa　　匝sE9a kunle'7SLS

b　　団　Dcs血mpva Cusp,'U,LL SSP A,koeDSLS

Fig. 6. A ph()tograph (a) ()r

plot 4 and its VegetatlOn

sketch (b).

(Im lm　　　　　　　　2m　　　　　　　3m　　　　　　　4m　　　　　　　　5m

b　冨Ev::cc,1;:a"=::::daVcaar VJ':(':,Cnd: : JP:::pse7uusm;:Hmmu慧vaTuhl:hnc;aeDEIlr'/'"dc"ar mJqWlJ･Jn･1
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1m　　　　　　　　　2m　　　　　　　　　3m

No. L-)

Flg. 7. A photograph (a) of

plot 5 and Its Vegetatl()∩

sketch (b).

Ej Empcl'um nLgTUm Var JaPOJ7lCum　因　p''nspum'h eg Vacc]n'LJ'"Jhs-]daea γar mJL7uS

■ Ju''JPC'uS C''mmuDJS γar hondoepsJS

Flg. 8. A photograph (a) nf

p】ot 6 and Its Vegetatュ()n

sketch (b).

b　冠Li,:,7,clt;':unL,;.I,B''um V泣r J･'lmnJCum I JunJpuu"''mmunJ5 Vdr hr'nJ''L瓜)で　Ea Dcd'LJmPSI.'17L'Au`"･L



ML汀しllと川)H r.侶･ ,'E侶　lhJ:三, I'-)L山の帥1 7ri

FIE. 9. A phot｡gr叩h (乙l) ()f

plot 7 ;lnd Its VeIIt､121110n

sketcll tb).

二m ��#:, ���_ｸ,�,"�="�*｢韲�B�nl �"�R｢���,ﾒ�m3 盲B�U冲簫�m5l ⑳ く診 
〇…涼 0 ��劔 

¢ ��+.-+ � 冩詑 

b E] EmpeLrum nJg,um Vnr 'HPOnlCum　　囲Dcschmps,a LZcxuosa

FLg. 1(). A photograpll (a) or

plot 8 and Its Vegetatl()n

sketch (b).

()m lm　　　　　　　2m　　　　　　　3m　　　　　　　4m　　　　　　　5m

b　呂慧mnLg"mvarJaponJcum l JwJPeW00mmuDL5V町hondoeDS"因伽sdampsLaPexuDSa図5olLdago yugalau'ea SSP leJOCaLPD f JaponaJpesEns
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Ej EmpL,lrum D'grum Uar J.JPOnJCum　囚　Deschampsla CaeSPllnsa ESP ''17entalLS　因DeschampsJa 17exu''-a

吻　LjMSCIcuna p'''cumhe'7ギ　　　　　g S'eveTS'a PenlEPeLaJunl

1'i.JI粥にはコケモモヤカンコウランが分イけして

J州)､を'i】している,ハイマツの樹lLi.I;が低く

･',L･本]･:.I,I.を什う､この何日L'りはllLl斜伽の調矧Ij(二1､

火斜ll′"の..jrMT-lメ3 ､ 4のそれぞれの日日fl.部に

jLtL､コトラートにも..ためられる一　jLlJJの占め

る地jiZJl'Jな付EE.Ill;-とも考えあわせると､山頂部

では冬il)=二おける北rJtlAの季節風の影響を強く

i･け､り.'が風によって吹きJIをばされて､積雪

ll;も多くなく､ J札にさらされ､陀牧しやすい

喋Ji■三による呈;I,三%.u･:'と考えられるノ

llLf芥川日の調付メ1 ､東南余紬rの調企rxI2 ､北

-Jt斜Ir11の..JMl-lメ1の卜部に比られるように､

服に斜面卜邦ではハイマツの樹病が高くな

り､135cmにj堂するものがある〔このような

IIrrTl蕗ではナシマササ､ハクサンシヤクナゲを

rf'-,ていて､林り､はけ.:I,くなるため､ I-.T本抑よ

そ†王;tjであり､シラクマノキ､コケモモおよび

ハクサンシャJ/ナケの')三/卜なとがみられ､イ

ワカカミ､ゴゼンタチハナが場所によって州

税することもあるo Lかし､この柚/F1倍でも

ハイマツの空隙部分にはガンコウランやコケ

モモが見られる傾向があるo　しかしながら斜

llTr部では地形と方向によって多少の変化が比

られる｡ノ例えば､北東斜lTl卜では他の余日llrより

もやや急な傾斜となっているため､ ..T.I,1イたl*_3

で見られるようにハイマツとホントミヤマネ

スのギヤノ70はシラクマノキヤカンコウラン

なとのS+t本闇によって占められている　この

草本頓にはウラジロタデやミヤマアキノキリ

ンソウのような高茎の草本も散止される

九日目葡西斜面はハイマツ群満の比ら31な

い､九山の中では特殊な地域で､ほとんと､が

カンコウランとコメススキによってIITJめられ

ていて､ミネスオウ､ヒロハノコメススキ､ナ

ンブルマなどがこれに伴っている　.!'粥にホ

ントミヤマネスの低木の肘JTが‖JLJd)LL,れ､そ
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の林妹ではミツハノハイカオウレンでマイゾ

ルソウが..LJめられるIipHJq糾rllは､冬期にr;一

越する北州札の帆卜E･'',l'''JjhをlJI-めているため､

'lI'の吹きたまりとして什■rLllも多く､乗越J毛

根の張り.Ill.し,r/.E;I)♪とのItllJのわずかな柊部を.17

め､やや多･(.llllの状態が仙u!]ーされる主よ壬T･1;ではな

いかとJfE'7,号される

ライチョウの生態と植生

ライチョウの/T-態についての調肘よ､ 1960

1l:･代より北アルプスのl/#ケ.rfi-(,J;JH他1965)､

火打出(Jj;川日出1967)､川l与.Lfl (′),lHl他1984)

なとで才J･われ､ライチョウの行動と抽斗二との

r対係についても朋イTTされているー　それによる

とライチョウが利川する植物群掛ま季節によ

って粥に融`ll'の呈;:搾::によって様々にJAi動する

が､ハイマツIlT'掛ま糾城の他に､雌の抱卵､雌

雄の休息の場所としてLTE'Z:J-であることが指摘

されている(羽IlH也1965)｡またl榊菜他(印川

lE')は爺ヶ.Lf.lIおいてライチョウのJ/､千束地,㌧lf.

を小心とした1...JjHの榊/[:_構造を調イttL､ライ

チョウが栄=を形成する群落は植/i:TL.ll.Ji4O-70

cmで2l･.Y:.からなるハイてソ群落であること

を明らかにしている｡

ノ｢LLrl調子たした.,JMたrメ_では調査L*_ 1 ､ 2 ､ 3 ､

4 ､ 5がハイマノIrr--1一存であった,Jこのうち羽目

他(1984)の｢1■テの低い｣ハイマソに棚､lける

のは山旧['fliの.洞1tJメ二5や調査[7(.3 ､ 1の林綾

部のコドラート3-2､3-3､4-2などである〔ま

た州I某他　日J-HW,ulll)の2f:弓のハイマツ群掛二

相当するのはコドラート3-2､ 3-3､ 4-2､ 5-

2､5-5なとである｢したがって丸山では北東

斜面の調倒メ_3 ､ 4の林緑部､山頂の調査[(:_ 5

の背丈が.I:,T)Aくなる,:I.-I;分が常巣場所として利用

されていると考えられる｡また､これらのハ

イマツの卜lr:ii'林緑にはカンコウラン､コケ

モモが多く､探糾場所として利別されている

と考えられる.冬期には室生平のほとんどの

地域は5-6mの多Ei;一の積雪に握われてい

るが､丸山をためて敷地,亡(では地形および風

の影幣で一㌧が溜まりにくく､植生が露EHする
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場所となっている｡これまでに冬州にはライ

チョウは日のIIJ.r711には丸IrlにijヾlTL､日.Litま

で探餌や休息をしつつ過こすことが棚'f汚され

ている(I,Fj川r'r汀′托研究会1993) jLHJの1rlJi'!

部には御岳の低いハイマツ林の)lL,I)Hにカンコ

ウラン､コケモモがr■.一棚状に'JIイIiしていて､冬

糊における餌場として･T,-11な機TlEをilミたして

いるようにJiltわれるo

以卜のとおり､本鞘Il.では)ull0)榊/卜..1.-.]瀬

を'Jf施し､ライチョウの怯.LlJLliJ苑として0)/｢

態的な特性を明らかにした〔すなわち､丸lTl

の山頂部のハイマツ汀r'満とそのlll.川Hのカンコ

ウランなどの接J1-_低木群掛i冬側およびLl川｣

の採餌地点として利用されていること､また

LLJ頂部のハイマツ群満のJIlfの.■.I.rJAL ～.''Er;分や紬fH

上部のハイマツ群落の林紹部がirllUlのLi;:['江iJ滋

所および休息場iJrrとして利川されていると孝一

えられるe今【=】提供した植/I_にはけるノ占礎･L'7

杵に基づいて､今後さらにライチョウの子T動

との詳細な関連が究明されることをllN待す

る｡

この論文をまとめるにあたり､ i■川こなテ-

夕を提供いただいた'hJlrLll'.i;!.LHlJf究仝松川　勉

氏､富山県tJl_‖個物館ll.:)1Ajと･ttにl乱射申し

上げます｡
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富山県フロラ資料(4)

大J京隆明

',･iTHllJ.JIIll央植物脚　〒939-2713 I(吉日Jlj.i;鮎S･負郡柑小町1._野川42

Materials for the Flora ofToyama (4)

Takaaki Oohara

BotanlC Gardens of Toyama,

42 Kamlkutsuwada. Fuchu-machl, Ne卜gun, Toyama 939-2713, Japan

Abstract Through my recent fleld and herbarlum Surveys, SIX taXa are newly re-

corded as members of the flora of Toyama Prefecture. They are JLu7CLL.V mWt(,'Z､Eanu､,

P/`IT`LnThel.a mandann(,rELm Var. neR･lL,i la, SagLna aPetala, GeranEum l arlJlEf7Lalulm, MEL/I,a

nt,.q/tl lu, R(,tala ram,)A"〃r. Even thoughEquL､gJum paluTTre, RE'rLPPa dLLbLa and vL'''l`J

/uurLeana Var. rhL:Omata. Were reported from Toyama ln llteratureS, none Of the

speclmenS, On Which these reports are based, has been unfortunately located at pre-

sent. The occurrence of them ln Toyama, however, has been confirmed through the

present surveys. AddltlOnal localltleS are reported for opI7LL)gloss〟/77 1hermale var.

thermale･ and NaJaS JaPL)nECa, Which have been known from only a few locaHtleS ln

Toyama Prefecture. SpeclmenS Clted ln thlS Paper are preSeⅣed malnly ln tlle her-

barla Of the BotanlC Gardens of Toyama (でYM), Toyama SclenCe Museum (TOYA)

and ()∫ the Tokyo Metropolltan UnlVerSlty MaklnO Herbarlum (MAK).

Key words Flora, new localltleS, new records, Toyama, vascular plants

11宗.-=川与のフロラに関する文献としては､盲

目liFll.一柄物誌(人mほか1983)があり､その後､

泉(1980, 1988, 1989a,b)､太田(1996)､中

川(1999)などにより､そこに追加される植物

が挙げられてきた｡ここ数年においても､大

Ji;卜中11日1998)､人　M (1999a,b)､ ll- /;fi

(1999)､ JJI註(1999)などにより､柘11:-20前

後の/Jj･鮒汀が追加報'Ll.I-されているのが棚大で

あるが､ I.I:I.-lFTLE/.のフロラが卜分にn)]らかにな

ったとは. [いFXrftい｡

今1日日.i;I.-JIJLl.I.新記録として報告するエソノミ

クリゼキショウJunLuSmerte/Ma'7u,～ Bong.､

マ　イ　サ　ギ　ソ　ウplatantheramtJndarln(Jl-um

Rchb. f. var. neglれ1a (Schltr.) F. Maek.､イト

ツメクサsaglnとLaPefaLa Ar°.､アメリカフウ

ロGeranLum (･arrJlLnLaluLm L.､ゼニハアオイ

Ma/一･rtne･gle(Ta Wallr.､アメリカキカシグサ

JhtEtltE ramOMu･ (し.) Koehneの中には､既に仰

本が採集されているもの(エゾノミクリセキ

ショウ､マイサギソウ)はあるが､いずれも

文献卜.は1･訓ILLT1-におけるIl之初の,.Ll録となるも

のである｡イトツメクサ､アメリカキカシグ
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サの2純はIt肘)では稀にしか.iL録されていな

い帥物であった

イヌスギナillLILLlWl'LmPEL/LEurLJ L,､ミチハ

タカラシRwtl'I'EL t/LLh'a (Pers.) H. Hara､ツル

タチッホスミレVl''IufrLurtea77a W.Becker

vZIr. lhIこnllt(Ltd (Nakal) F. Maek. et T. Has-

111m　は比にLl.㌔lノIJから枇Tl,Aさjtているにもか

かわC,す､その根拠となる標本がう己兄されな

いでいたものである〕しかし､ /HPH確実な生

ffJ也が帆L'Lj,されたので批lける､また､富Ll｣

リ.J/亡の..Li紬が少なかったハマハナヤスリ

()I)hl''Lq/'J川Lm I/!`,l･mtJ/e Kom. var. Jhet･maIP､イ

トト1)ケモN'LJf′りlLl'〃′7Lta Nakalについて

は､ /Ih･回新たな11/i-.地を確認した｡

1;那;lrで州目した標本は､ I,i.=JiLLlLETl.･中央植物

J棚;1;三本仲(TYM)､ I.I;,l'山rl沖ド芦文化センター

化'】イ山lr (TOYA),火京都:I_大学牧野標本館

(M^K)にlliTはされているc

1.イヌスギナ　EqLLElelumpaluvTreLトク

サ刊

本iLTrは北-l′球のrF‖'LL.Lil,･に広く分布し､ ｢El内で

は北LfFJj凸､本州(上之野ZJ.1-や関11i地力以北)に

分イ日するとされているけ;一機1992)ニ　本棟は

Ir'll.,LllのスギナL=1 ELn･(,n.le L.やミズトクサE.

f7〟tl'tLlLl`J L.とI昆川されやすいが､今lHl*･.かT-町

の2 i)州で帆,!Lj.されたものは､枝のtJr-i-トの節

Flr-.jがJIl.,)く柴･rlI】jとほほZl7日壬かそれ以卜であるこ

と(Flfi,. 1日J'Lu'捌Lilをつける半とつけない業

は同形であること､某水面の隆条は10以卜で

hl,[川であること､某の髄イLは溝の1日_行の3/4以

卜である∴■人を帆.ILJ.し､本椛とrL.l{,正した｢ノ/ト音

地はいずれもll之Iitまで.JtFl紺】であった水rlHlで

あり､ 1m/kLたイイtt井.:llli分では令lnlに､排作中

のE'',I;'JJkでは川1/L l','E帖が入りにくい畔との境舛

;I.11'JJl=′l Ilしていた､いずれの地点でも′l:ff

佃体枚は少なく(,:かつた,-　本手如)I(;rllzLLTl-iJlの

J′ll′地とLては､人目ほか(1983)が､■/‖川mrl

Vl川l､仙lJirh)ullを)J'-げているが､作本は残

-ノていない　また､人目(1999a)は, ■J川l

lhl'よひ､■′ l川lりて採1jtされたf三lTミ本が1.】･.'L=rh FF-

一'i三･文化センターの標本叫(TOYA)にあると

しているが､比いtlけことができなかった(ノこ

のため､標本に)占づく'.I:川けTTJ勺でのl)lF_地枇てli

としては本日Li録が初めてのものである｡

爺1日･申池(1985)の分布l則二は新潟リTl<糸魚

川rfJおよび上紬'･Ll,1蝕rHrTfよりも西ではプロノ

トされてお;)ず(その迫帥(余日lllい池1997)

小でl岐‡;uJ.THtl.{11川町の標本を西l;l之として追

加)､糾rJ･ (1994)の分布【耳目二はF:5根LFll/津和野

町の標本に).i,づくプロノトが川1えられている

ものの､ 'tL;川JLL.u=は7才;一地がプロノトされてい

ないC ,L/日hZ,ETiIに【剃妾する地域では､卜述の岐

早県､長野Lr.I,-のほか､イTJlrLE,1.I (里見1983､ ′ト

牧1987)や新潟県(牒坂1989)なとに.iLl録

があるが､いずれの地域でも叶.ff地はそれほ

ど多くはないようである｡本Lr.しの場合も､昨1:.

の秋に県小火.ll.1[;の低地水Hjを約10O箇所調査

Fl常. 1. Mlddle pal-t OfcLllm ln EEll'tu,lLHTTI,ELl-

LLurtJ ln Fuchu T()wn, Toyama Pl.e

lecture (TYM 2073),



＼LtlrLh JHHH ノ､似.I.LLll).卜71TT/L''川J

■ノ/l｣:I;､L二1､仲がLL,L,礼/+=U)が二の1 1]lrJIのみ

てあることか!,&/Y.享す,PLと､ ′r fll也は.jtして

/多く.riないと,EAT.われ/7J

-I,//:朋':■ 1こ',.:川rLJ.r,;AI;川桝HHrE叫卜条,ノJii1.

I;'FllJ上19〔汀. T　川〔TYM JOTS) I.･汀‖lL),I,hM,'!郎

/I.1日川H,日比)川LE:･'f:川上lt榔). 1日. 2()(TYM

i)()71

2.ハマハナヤスリ()/,/tw'?/'H､川/l T/kJl17lLL/(,

Ⅰく川11. ＼,(lr. lh`ノ/I/lLEII(ノ　ハナヤス1) Tl

1､仲はンヘリアか,.,'11回､ fr.,"lの火アジア

ヒミ//し1-4､シ7′:二'JJ､イIJ L､ IIHJ､｣では北胤ELか

r,JJiLlJ､:二/)√イIJするとされている('lF日収19921

/rll巾‥川■l"Jてf'I I,れたものは､ Ijl'i■さ葉には

lLIl日ソ. F ())1三い柄があ,7J二と､胞(葉の柄

が小川川､に移71すること､ .jl'112柴は帖が

I Lllllソ.卜1'EJ川三から拭い倒卵JlまでlrL:がHiEft

とな/二･一･ ,+r付lE r,LHJ4こ分鮒汀と回'JiI LたIFlg.

21か､その矧fJ :,朴･]::卜し叫勿f':Fli筑7皮']謂糾明勿槻

a)イ_J･:1＼`,LltにもこのJF･J',上をqlf.治してげlL ､た

/､-,′′､十ヤスリの`,E:･rHELL,lH勺の1,r(-地として

は､ノ､日日1〔)99al　が､ 1d,lり丈に).!ーついて別/J(

川ンH,lHH､ I.州1IhJの.)/JT)子を,i'-(†ており､ /㍗

回附;I,す,乙J′(弛はLE.lJJrL- :.ヵ所Flのl;Lf一地とな

るI'IJ　純IJ｣の,lif･T･のひとつであるコハナヤ

スリvZu-. lLLI)/N''nL'171 (Mlyabe et Kudo) NISh卜

d之l i_は′1 f川lil;■三が㌧l･ミなり､コハナヤスリがl人J

作の1,ぺ)I:rZ雌p_たL1..lLUit二′Lffするのに刈し,

ハマハナヤスリはf7リJll■のflJILJ,つた砂地に多い

(I/'HJji 1991))とされているが､今日朋鮎IL).さjL

たl′'(_地は州1から約13km入った神通川中流

域の.=IJH,)).丈であり､ )i:y).iのシハの純群落から

なる陀耽した､'′_地であったc

tHll　申池(199())の分/Ei図では､本分類

肝は')∫イIlが人､I'-･lf判に片寄る帆r'ljがみられ､

本川のFH丈油側では卜述の試LJEIJ.I/ト柳町を含

む′i地,･:l､を;rlIJ.している｢近隣地城では新潟県

(池　トイlTLJ1 1982)､イ川l県川j_妃1983､小

牧1987)I 1<即･LL.l.- (大塚1997㌧福井県(渡

辺19～掛に‖Li茅.f=があるが､いずれも産地はこ

くl:liJ'れているようである｡小吋Jで地味な植

Hl

I..I_-//;

㌔

l

FIE. i) SpeclmPll ()f ()/,h'nJIIM､L"ll llt'ノIlZJ〟/'･

ヽal~. Th(JJ･lltLLl(, Collected lll T()y21mとI Clty

LTlーM 2()75). Scale Indicates len.

物であるために比逃される†ヒi'1日''･)はfTめない

が､イこLl.1でも//L縁の..)Mt-J-r■)1する帥物の　一つ

と考えられる

参考f‡I:zlゝ I(.川lLL,Ll.(I.;州J-m迦J･:,: 3 lll all. (.1.rJ

津J41LtLiL休r,州か梢∫,I 3ン川`zI如†州′ri-'1-_) ,イ1匁'l秀加,

1995. 6. 16 ･T()YA P15()38). I.I;川ILl.し如fnJrl;如

中日Jr llEllu メ:.'j,人11;':降lリj, 1999.(っ.′1(TYM

2075). I.F;川JL,I,し射水桃,ト柏rfJJ l.M･, 1､才約三

1984. 6 27 (T()YA P715). I.･;I.'‖lLl.し射水Jrl;小杉

町卜野30Ill al一., M. Ohta, 1988. 1(). 5.(TO-

YA P4152).

3.イトトリゲモ　NaJEtり`LlWZ'川'N之Ikal　イ

ハラモ杵

/.I,川JLl,lJJく兄tFiの中川'Jii lt.がIUJ rhAlJljで発

見､採ijiした標本を神) ･人ノ､/: JIIlJ?I:.･''.-I;助放j･i･の

角野艇郎氏にI‖j',iJL'亘いたものである　ヤTミイ丈は

富llJL,(,]<中央f桝勿粒=二恐,-:il.E;1',lしてJL'!いた. ･FJ川氏

によれば､探iit一地はnHHl-11日二1､r,JIB.lJ'ける排水林



.<: f丸lll. l''川.(;ald TnlこIm(I

:二I川まれfJt川め地で､ /J(深1 nl rlJIii:のJll')†に

l'lJ 1 lllllLHJO)州付にわた-〕て′事fJ Lてい/j=

ヒU)ことである

1(Jm'･ ( lt1‡)1'は､ 1LWlはかつては.日,jFllC')/JlH

糾.■･てあ-ノたとt上】､われるがll,'Jて(.:･刑cl)イrl州なと

-L一減少し､ノI-てlill川日でしかLLJ'iLないflf.な

/)(;:･に/,:-,てLU:Jこと,Tr速へている　Hlこ仙

物/)♪鮒,･'_六U)レ　ノトリスト(19日(V rLJは経,成

危,lHll',知l tl工N)に指',iiされており､ことに

秋川､ Lr川;､抑U､ hl.)L､ Ij川;､ ):川丈､川Ii

lL:いり/=Il1こtJ'JJ側のIllHl.亡では､いすオしもLT

(文献や111L:4､にUL11,人があるが,.〃け仁rl'JにIr川iが

fElL.,れない1またはDL) (liユノl)､不明)とされて

いる/Ill】け｣い目された氷見rfJJの肘LjTは､ i lイこ

Li)Jl州に純,-iJILlTJ′lE'地としてi'L Lltな†[/†てあ

) ､ /㍗('720)帆,壁にI 'Jfなl'WJt･'が必■姓てある

r////=XjH■】小.I:川川1.氷山rjlく坂, Fl川｢,ll .

1‡)～)～). (). 1)() ｢rYMコ()7(う1.

4.エソノミクリセキショウ　ノ〃〃…､川(リ〟′-

/IuEIIILlt l''川1Lr, 1'//サイ1

I,･:･.LHZI,E.r,机】Li録IH_比ィ.lJ′卜代かJ/I.:･. llILE.川H)と

fll'l物I･jiiに七, LllH1されたイクサJ.･Jiの｣ヾI･rJ',ii仁lr一本を

.lrllj作Lてい/+=ところ､そのIIrに､T■::)さ1(卜1二三

川1C/)半cl)JH 1 :二多紋のLlr.絶1色の小化か),な

る川化がたf= 1付け)く､帖l1.()一一1.5Illnlのヤ

ヤllHIJ.l′なlリfE:),lJ､のfltがiF=の申卜'.にに放1Elql(I

/1 ､仰LLiLは化被J'1の約2/31壬であるなとの斗II徴

ノ.-,1､すfE:rllゝ (FILl.:かがあることを兄い,EL=ノ

/i I.･:川Irh4LノJ:'文化センターのf【1-:イ叫にも､ll･J

帖cJ)1川女を′J､すfEi】一本か1.1■川llL'.,itされてお;) ､

ミク11セキシJ Tl/ J,(Jlul/〟/[LltWlkst1-.と[..]

I,iiされていたが､これJ,のfT‡本.'まl_..己の斗'J徴

a)はか､ミクリ-L,キショ｢1/a)ように業がノ′lLlモ

:二flHH'ではなく枕い推力､ないなとの形態,+r′ト

-i l■･､てミクT)セキシ_=Ir])とは川Jらかに)r･lなる

～)a)rL,ある　また､ JJ[ (1983)は､1小化l)､J

u)/,ff蕊紋について､ミク1)セキショウでは

I,､ Irソノ　ミクリセキシー1ウでは6 :まれに

:il i:‖Lj/Jiしているか､ /Il回比い目された2

七1■■1＼の'6放佃の小化をltll'Y,そしFJところ､ 1小

No..I)

Flg. 3. Specllllell ()ll JLLnt LハIN,lI'J/川‖JmuL()ト

Iected ln tlle ar()und ()∫ Mt..,＼Sと1111dこlkL,.

T()ymllZI Prefecture (TYM IH70). S(-ill(i

111dlCateS 1 (ごnl.

化rノ､｣のL･.fhilL紋はいずれも6佃であった11)｣

から川LWするElliり､これら21,Ll':小はいすかも

エソノミクリセキショウと考えるのか/i'■''八-

ある

4.榊は1ミLt,くl日､では北171)l凸o)んに'Jlイり

すると考えられていたが､/i(.(∴い1〔)7())が(I; T

L,I.川と川7.に),-lr-することを;,ri;r.し､ ｣HJほか

rl1991))千(/1 1'J (1982)は卜=勺'JJLイEJに/)いて北

-tIL道および本川北.･L･.E; (肱イIFf.)としている　Ll'/

Lll (1988クは､この他に中部地ノJO)IL川いHl,をJ′l′

地として/Tこけているが､本川LIl.:I,E;の[':,nlI,.H･,I

イ(する糾l.iのNlrV],Lい松‖ 1997, ltl比1淋3,

杉イ＼ 198′L帥松19811には1;仰の,.LllJLがな

いため､ .仁柵はl;l'｣tkは小IUJである　いずれに

せよ､ 1lL,L.L,のr′1′l地を(,Tむ申.I.川llri.地J必よ､北

米､アリューシャン州∴王､カムナJrソカ､北fL'l]

.
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＼【`Ll(h LJ川)H )､J･｣ ｡川川.い′11ウf''Tl卜1

rtl ∴い/_る1叫r･u)/JJ､イEJll,kJ):i:まl叫l;･jl,'li:二あた

∫/J i_考えJ,れる

/IIIlr比い.'†'lさjlJJ 1) F■. I)1[:】】小ま3()1HJ. l

=EH二14-liJtさjL,+I i,())-･Iあ.)､ Jli/lもIl'Fがあ

7JかrTかはィ､Euであ/Jか､イ別ー地.'iい-nLも

北アルフス北,'･.にJ)比･l.liHrJjLliJ;iLtと変の少ない地

li,k-亡あ:) ､現わ-Lてい,PL1,J稚･l'Eはr■,■い､ /,L桟､

二Cr)地JI,kの')三地b■ilT肘二よるE I /l地の確.-jL)がLlJ

まれ,PL

./,/C-引Il::1ゝ ,I.川llJ,し卜lZl rHHl;川=川刷l卜lく

iIjHl )､旧･]∴ lOlI)1).(i.･T()＼'ÅS5り()3i)., ,

lllI).71卜耕lll川;`j■!,:)｣仙川日,｣､lJ.i-･;･jj=tlT,-Ill

.E::)l山)ト抑u(,I.li糸,[･'T.1日lh ,ltif fll'r ,i..'Ll]i. 1069. 8. 31

(TYM lト;丁())

5.マイサギソウ　F'/EllLlltT/t(ノJt/川lmdLlll/,(JJLL/lt

RLlhl), L vZlⅠ, /L`).マ/(J'lLt 'S(hllI.'F, ＼1乙Iek.ラ

ンfr

I,･:川ll,lIIJL'Jf,.Ll鎚199的二のb HtF■ilJに､ ■棚T

lll川:人IlllけJてノレサギソウ).Ll.lU)帥rvJがHu1-とし

ている()),を比いll'. LtJ Fill.卜.■:.rJさ2(卜3()

clll a)峯U)TIr ',にに, lくさ5--bL111 0)ノ､Jr.IJo)葉と

1cmI川校の申Jr.りの葉が終1枚, i 5-25cm

の′トさな柴が放校やペコ:′f,卜がってつくこ

と､肘llrに光tllがほと/tJと比L-'れないこと､側

花子F､はて,でIl､く　り.川刑近-LJL).5-i),H mm)先

端が作･,(i.日-かご,排れてlllめに:′ナ, tがるが後

ノ)へlLJ,ないことから､ I)､イ■kU) F'. lntIltEkLrllt〝ー

ILIHtに(,Tまれるものと､川糾しT=　P.117ElIt(I([-

llJ打〃･LlHlは種lノ､j,3u'r三が多く､純款の中Tlr)yJJhお!

llrが知LL,れているが､ /,h回比いHl.されたもの

はノ;L_令にIlH化した.lJ､態ではhLl,が18mm I)り後

で倒､■′_,1)､態を′1.-し､ -l■7,,(iLJElは帖がlくさとほぼ

同じでlリ彬となる.[.11､が､ Hlj川(197日やLIリL

(1982)のマイサキソウvar. )'L,LqInTE'の.i己述

ヤL小二よくIikするものであ一つたため､本分

鮒lLとtEIJ'/iiした　帆,19のためにfd.L休を作るこ

と,を控えたが, `ljLlLを群['l介する

′rイ日出は帆･::J*I]10()()111に(.'/ LEE/r'するミスコ

ケ鮒二手■Llわれた.1.EJLt1/1 .rl!;I,,1･で､本印の他にト

キソTlj P''Lt,I"tLl'/LL/''川LuL Rehb. f.ヤカキラン

tl:i

FINl'u<TLHhLm/'`,Jql'/1. (;r〔1＼七L'_ (/) :/ンmIFl

物t)′1-fTしてい/たが､こかし,かI CT_比･lFill'J/J(

(:,が快い桝やlE,+の†心､Lr,I;I)バ二′r lJ- L rL-いた0)

:二k･｣し､本'JTmmは,■,'】山F)高いス}71は帥物(:

おおわれた水位のl･.-1JL､rp',じ'JJh∴′l Il Lてい/∴

′l fl紋を..T緋に調かjljL二t:liでき7Liか-ノた

が､少なくとも放Ill､liあ/'J i,U)と州測され

た

;川HJA利ノl::丈化七ン'/ HC')は小.坤に仙F'.'ilさ

れているツレサギソF17).lt.:(')lr日､/i-..l.rEJ作したと

ころ､キソナト　りl'/(lIEl't//lEJ'lI ul'/Hll/l'n/(,､

F.Sehmldt､オオハノトンI｣.ソ･l/ l'.11LIItnJ･

･MlqJ Rchb. r'.､ヤpJサギソr-/ l'. lllEMl/(Ill/I"

HlIlL Rchb. L vat-. /)/lL(/n((JlZ/I,'Jt lI･11-と111(二11. (､I

SとIVat.j KoLdz.とJ'rJJ,ifされ/+Jl■1.■三小IIに､ 1く'/jHr1.

(,rfとl上l､われるものが..Hr-) ･`り｣い日1.された　そ

の掠1JtJ也はrい新川仙I Ih叫､ l抑=川;)くり川り

I/Th･Ⅰl11仰'日.IL).された日/卜地ヒこiEl',!な/Jl′l'地)､ IJLl

噸沌JFl川1.11光lJuであった　如L;捕; ､r′ )､ノ)I 1'LuIJHJ:【

1､(.JILL.にも､血.llfnJrl;JJtMjてllミリーさiL､ィ..川人

･')･'孝欠12のJi l他氏によ:)-､′ [サトノ･l/ヒII,ド,こ

きjLfJ二lJ:1丈が1小Ill;E:k.さjLてい/し　これL､,か

LL, luLnけるl,'liり､リ.IJノ､｣で.fi化】■】.'Jl()()() 11日日子720)

IlJ地の拝所に(川-があるもu)とJl川Ijされる

が､ソレサギソウIr･J三の他C/)flTrと‖',ULJ.さiL､ LL

一也こされてきたようで､こu);liIl.か.,:川il,I.卜L-

の排日Lli,長となる1,;･:日付l.のLJJ_■li地域ではi')1Jfu

Lj.iに日比長がある川り= l仙け′l ′ulyJLlJlJJILlL/L:ン

タ- 1992)

なお､本分緋肝はマ二7'(｣′糾丈される危l;.)Ti

竹があるため､ /,lI11仰,,i).されたJ･(地､ j鎚｣,に

7別丈が採取されたJ)'rl也ともく∴　f'判lな地/(-杏

ノI三けることを差し控えたい

参桝柴本1E:･.'日日,L.1Jll桝川m F lhl1日.人旧･JJ1.,

1973, 6. 3 (T()YA SL1963～与､･ , I.,:日lr l)E日　加川イFl;

人　山　町,人IJl　仏, 1959.7.6(TOYA

Spl4472) , 1.il.L‖lL,LTr.一卜抑Il川;)､‖rElり. ).JH迫人,

1989. 7. 15(TOYA Sp21√11L-)〕 I.I;川ll),1川,r5川;I;八

l毛rtr｣,上之行Ill恭ill.I, 19O3, 7. 1J IM八K IG95G5)

日r.j',iZ KJnoLle, 1978. 1() 1 1L:rHrJLi.州何Lnl川;



l''LLll Ⅰう‖1. (;21】-d. T｡)anl'1

171g. ′1. HabtlCll ()I I'/tLTLmT/7(,I(∫ mEIn(/LI/ln()-

IulTt Uar. /7',.q/(∫(rrI ln Oh)′anl乙I T()帆,∩.

T｡yama Pr(ll.tiCtLLre.

如)LI"∫.人IH ･Jl,/,. 1931. 7. 1 (TOYA S35542).

I.･:川IJ),rJILllJ;vJ波]rl;i.1.T,九日rJ. ).J HjLL人. 1989. (ラ. 15

(T()YA Sp2()H39).

6.イトツメクサ　S`ILLII〃'J`'l'(,IE'luAl･d.ナチ

シコ利

.,.川lLl.rJJl,,Li以19991IのG )J J i))にL.L;･,'[=IhJ

日-/JJ･Jf)および:i,li(川E;舶LrlMH 1カT.Jflで､

比･けりLないツメ'/叶),,l･;の帥物げ1g.5)が′卜fl

しているのを帆.たした　これらの碓認地は2

JJ IZ)Tとも/}こEiilで､比帆l'Jll之近植栽したと,Llltわ

れるノノシ知lなL:tl)糾え込みの1,JJJilであり､

lrirJLl仁収のl'-稚拙的なf;Li境であった　いずれ

C')災い】でも1IL州＼敗はかなり多く､よくl]u化､1,,I.

I)三Lていた

このlLl-I物は､ I.･:.川rLJ.しのflt地に日′lするソメ

I/サ∫./(I/～"nLILSwJOlm1やハマノメ'/サ

▲～.川LLu〃tEL A. (1711とlyよりも1＼作が糾ilErL-.化力､

No..)

がなく､ ･.(L･Jllは1佃であることてtl)卜'か:二lズ

別できるものであり/+i 1.;川ILl.).の紙｣臥二は､hj

様の特徴をもつアラ1'トツメク+I- ～'/〃川〃'H-

I)(,nl Lが侵入し11I'/F化している( )JliL lOg別

が､アライトツメクサは.11'i一三第が1JJ肌してL;､

がE)てノト状をなす多ilA･,I,')であるcJ)に刈し､

/,h恒HlllnjLJされたツメクサJ.･朋(lryJは1 ll :･て化

Lr!JにIjl'起業がなく､化封よ[■:lJさ1-- 1.r)‖11 llllJ'il

でIJ/ち卜がるJELが1チく㌧一･主な-'rL-いた　この/+_-

め,本紙の多くが‖′1-するヨ-tJノ′､地域C/)

文献tClaphalll 良 Jardl】1e 196`1)杏..JlF.I-/:とこ

ろ､卜述の形宕'iのほか､ ilさの九;,I'.E,iがIl)jLL,かこ二

禾状になる､仰｣'一の･1リ≦Jサイスは(). iJlllll lリ､

卜である､化柄は糸:り､でlノ)にJJl)ttがあるな

ど､ヨ一口ノハにJよくr′l'1するS.tL/'`,I"IuV)

記述によく　う丈することが/JjLかつた'.･.川Jlh

別学文化センタ-IEMLJFi,に仙I'=.kされているソ

メクサ拭標イこも拙宅享したが､本州と.ILl､われる

ものは(JTまれていなかつ/''=

本柿は日本の外来ulJ･/卜帥物を1r丈り純一'た

文献にはほとんと収りl_けLt,れていないが､

)こ井(1942IがJi二鳥rlJにI･i･人した1､相をH主:I.

しイトツメクサの和/(.をJ]えていること,+f､

束litLLi汀科人`'{''-放接のl蛍)川と`/:,:-氏にこ放′｣､いた

だいた〔その後､MIZLlShlma t1960)がlH丈に

′1-_fJ'するツメクサJ,･J'.:の1つとしてヰこ千･frを訂1介

しているが､この中でJj=Hした作木も1()JIL)1r

にTl二!::jIif T HIHuで抹ijーされたL;lhlこ(M^Ⅰ(

2631)のみであり､これ1リ､柿も本楯の抑′'l'地

を稚'rl-;-した文献は比､F'1たらない

MIZuShlnla (196())は本手･T･の1rJ徴..Ll)iiC/)早

で､果実が熟したITIJの･,tit)■lは水･1′にHuHJ.する

としている｡ Clapham 良 Jardlne (196小は‖ペ

案的な位l勺/)jh税体系を′トし､ィ､帥J勺に柚放C/)

変種を認めJJ= Jで､subsp. tLp',lEJ/Elはyju1-のfi･

)■lが某'ji;に'･&,=Il-するとし､ r,'izJ'1-がIIH.'l=ノたも

のはsubsp. (,rt,(tEI lH()mem.) F.rlel一m.として

拙っている'.,.川rrlJおよび:l･,lHJ日日から子l]J,礼

た標本は後名のタイ7にあたる(FIR,,5)が､

'Ilrl)のところはJi､イ■迄のS. ('I'',TL'lEJとして拙:)



)､JliL .川il)rJ{)口-I/･i''fl LH) メ:)

r A B

FI打. 5. SELgtn`J ELPeTalEE COllected ln Shlmahongo, FuchL1 Town, Toyama Prefecture (TYM 2()7札

A Plant. Scale lndlCateS 1 cm. B RIPE frulL Scale lndlCateS 1 mm.

こととしたい｡

火1;iJ都:I二人学牧野標本には､ l･_述のIi二島市

I;-(-の標本のほか､産地欄に｢大阪府南河内郡

Ill'JJHlrJJ (?)｣と記入された､本柚とE且われる

伴4こ(MAK2630)が収蔵されていたが､ラヘ

ルの学//,にはラインが入れられ､ ｢nonlThlS

stands near to s. apelaltL. but not exactly so.｣

と..L1人されていた｡これは､この標本の熱朱

の.(三･片は閲,[目していないため､ ]_述のMl-

zushlma (1960)の見解にしたがったものと

Jil､われる1また､大阪r7JAf/:臼然史子即勿館の標

本肘二は､和新のみ｢イトツメクサ｣と示され

た大阪府堺lけ権の梓本が収蔵されているとの

ことである(橋Jii-私ィ..J)が､筆名は未見であ

るため'.r:丁目げ.).･で兄いlJij.されたものと同･であ

るかLi-FlJlWできない｡今ll.16番記された生育環

境を考Jlfr.すると､本県では段近になって柏木

のlrJ'=二ついて他LZ.T,･から侵入したnT能件が高

く､他県でもlllj株のflEi境を調イトすれば兄いIEl.

されるrTJ一階性がlL■,Jl'いと州側される′,

参考標本･'.･iJ･,-HJrfl-iJ-r保'HLH空港スポーツ

緑地,大原隆l札1999. 6.3(TYM2()79): I,:･,'‖l

県輔負那婦中町由本郷',A.川lイノへ-シ_iン

パーク,大原隆明, 1999.6. 1(TYM2078).

7.ミチバクガラシ　RuI･tl'lブ〟 dlLIN'E (Pu-㌔.)

H.Hara　アプラナ科

本椎は日本､ rl申し1､イント､マレーシアに

分布するとされるギ1-本でりと1日1982)､才.r:L‡l

l,E.I,･柄物誌(大円ほか1983)では本帥のJ).LJJllの

産地として唯　一､ I.L.川hlI根塚が挙げられてい

るが､その標本は残されていない, 'l;LHlllh什

学文化センタ-の校本1,1iにIlilE.;立されたイヌカ

ラシ桟の仝標本■いにも本椎の株本はIriFlljZされ

ておらず､県仙宅の標本は伴.11】(.の状態であ′'

たが､ /11日】富山市および糾■川町の/lil 1カ)I)Tで

新産地を確認し､標本を作梨望したrFILT.6)L今
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flllLr. 6, Iiabltat ()I RW'PPu dubta ln Fuchu

T()wn, T()yallla Prefecture.

[=1比出されたJ)-l'地は､いずれも和名にあると

13りIl仙地の路伐であり､ j凸旅のアスファル

トと仙一㌔11のすき日日1.I,.】;'Jlに少数個体が/l'育して

いた.

1､仲は卜.JlIL･:a)イヌカラシR.TndEぐuLL.)H卜

LlH1とよく似ているが､Hara (1955)がト吹米に

ある如アシTJ′ll′のR. lnEll(･tlgroupの標本を

松.,J Lた肘二指摘し,+=ように､花弁がない､fL3

火か1.LIrrlくてヤ1,IjuILH.Lてつく､封よ細く分

化-jるとい-Jt=ミ+ハタカラシの特徴を確認

し､ 1ゝ仲と卜.]',Liした

1ゝ手,T,のいrEJ｣でU)/JjLイ山まヰ二川から琉球とさ

礼(北川19H2)､ LlHりこ野′l-'ト_物研究センター

(19り2)では北ifJJj凸から沖机までの35郁追府

L,l】u=‖｣紬がある　しかし､北件地ノブFEIJjHには

少ないようて､ I,I.日llLL,しの帖当地城では新潟お

よびit野T,l山｣､lEL～'れているのみであるしただ

Llーy川し小物FhいJalJ'泰19971では､過よに.-Ll

No.5

録があるものの標本が確認できない｢来仰_.認

稚｣としている)が､本性は地l味でlH′_たな

いしに､上述のようにイヌカラシと似ている

ために見過ごされているllJ'能性がI':,I)'U ､0　本Ll.lI

でも今後の精査により､さらに多くの/hflJ地

が確認されるものと,LiJ,われる｡

参考標本'tl;･rlHlh一蹴JH′ト泉町　-.レく_ ,人Il;':隆

明. 2000. 1. 3 (TYM 2081). '呂1.-EJril,l.一如け'im;如かい

町速星,大原降tljj, 1999. ll. 10(TYM 2O80).

8.ツルタチッポスミレ　Ⅵ〃lafatLl･teaf7aW.

Becker var. ri7T=(ノ川tLl(I (Nakal) F. Maek. et T.

Hashlm.スミレ科

1998年の6 JJ L仙二､婦壬'日日;JIJも町でスミ

レ属の植物が関イヒしているのを兄い,LIJ.した

(F】g. 7)｡この現場はlqイJJ林内であるために採

集､標本作製は行わなかったが､このiJi川の

植物は､茎が上i･く偵JLIしその先に新株をつく

る､柴はトトに押IilirLたような　=.IlJ形で)占.!'.I;

はほとんど切形であるといった形態を′Jこし､

Nakal (1935)やJiH1975)のツルタチッホス

ミレの｡山並とよく　一光するため､本/)jh弛'肺と

同定し､ここに′rjLE:/J'fLを涼えて雑;),J･するも

のである｡また､浜(1975)､いがり(1996)

がそれぞれ本/)ナ矧群の判徴の･,)として挙げ

た､托柴のへりの線状等Ulが4-6と少ない!.'-

や､花の伽が先細りになる!.JJJIついてもよく

･放するものであった　畑地は標[,L-,rlLIOOOm以

[1.のフナrl.,･卜.E',riE二､1')たる地域で､両に(･iたさ

れたi真HJ迫わきの満状の部/Jナにマイツルソ

ウ　M(LEanlj7emlEm dLI〟l(JTEI171 (W()od) Nels. et

Macbr.ヤクこキキョウpt,rtJHtrPa化ErnO.1`J

(Wall.) Hook. f. et Thomson var. (tr･(ael)tdL,～

(Fr. Schm.)MaklnOとともに′f-_ffしていたノ

浜(1975)は､本/J†矧軒はlh形LJ.I.-鳥iiD:EJlか

ら兵確県崩ノlllにいたる11イく海側の比較的.J:,li

標が高い地域に分/Tlするとし､分/1日･xlでは'LL;･.l

Lll県■rl西部のrJIJ陸地城を(,Tめているが､その

他Y.なとは　一切)i'tけられておらず､人Illほか

(1983)にも本稗は1附)卜けられていない　…

llllfI科学文化センタ-の七i■】本JEilには､ 19791i



＼I(ll-( h　_)川)() ノJL;仁　　山LL.J.フープ=rL''-fl ll

FIE. 7. Habitat Of vL(JltLfaurteELna Var. rhL一

二(仰fLla ln Yatsuo Town, Toyama

Prefecture.

FIE. 8. Habitat Of R〃/all"aml)TJrN ln Fuchu Town, Toyama PrefectL1re.

H7
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(二I i)川IJ!T;人IllH｣付目発'心叶収入r lで採iJtさ

れノル}/チッホスミ　レとrr,J',iiされた標本

(rr()Y八S,173′151がl.L"..収成　さ　れ､人目

119～):())にrJIJIjされているが､この標本は柴が

縦ltrL-).I,Hr'粥が心形となる,r.ll.なとからタチッホ

スミレV.LL,n･I〟ノ=ノJ･El.､A.Grayと同定されるも

U)rLrあった　また､回センターのスミレ属の

1､七lllィ､小にも､ '(;I.日lLJ.Lr勺で採粧されたツルタ

+ノホスミレに､l'Jたる標本は比いLIJ.されなか

-'た/Ih･州仰'日.Jiされたiji,川は､富山県内での

1ゝ/Jr鮒汀のlr'lf''丈な1,I(一地としては唯一のもので

あるが､マニアに採11丈される危険性があるた

め,,.r紺な地名を挙げることは差し控えたいC

9.アメリカフウEj Gera17lLLm(ar.TJ/tnta_

llLIJ))I.. 7ウロソウ科

'hr.I=(,I.し折目Ll録(､本椎は北アメリカ原産の外

来軒L-あり(久Ⅰ勺195())､ Elli和初期に京都市

で比/)かつたのが日本での初記録である(牧

リt】 lt)321 I.,;川lZj.してはこれまで,-Ll録がなかっ

たか､ 1.,川仙川'火帥物lh'i)/X_の会ボランティア

a) ll泊)'J'代が19991rA･5日に',･:I.'‖ErrllJ_福の

HllElJuH I,j線nいの宇土1妊終樹柚込みrJlで発比

L H''イゝを'.I.川ll,r.川一火植物l対日二'.別田された｡

/111ll'.I;,.1川(),I/L一子l.I i-)れたものは､花は芸の光

i,IT.1 ',IlJ.'.JJJjt IijiIすする､花弁は淡紅色でkさ5-

(川1111､ ;.三.jlTは1主さ5-6mmでnlがと状に')こ

ろ､ ｣と')三は朱七に粘われIiさ15-18mm､樺

I J､lfHに網目f加[(がある､肘ま5篠書法で給等1-

J■lがさJJに線状約日)1Zの糾'1-にrT,二複Bl11裂する

な　し､ RUblnS｡n&Fernald(1908)や久l勺

日()iI'()､G')1二伸のHLl述とよく合放するため,ア

jリブノノTl)11とl･.J',上した､ I,r;川JTFJ科･7r文化セ

ン//一一C')lEl■り叫も.Jr',]イL'したが､イ丈種とLE･-J'jiiさ

れ/J-さfllF!本は1仙I'.kされていなかった､その

f'71､ l‖111 1川には､ :Ali‡'l桃&.IHlrllり増111でも花

へノLltJj;か1'.いていないフウロソウIr.),,;のfl叫勿が

山､目されたが､ I-述の'T･.川JrFJJ;l'-のf,]:】本とl■Tl

様の曳IHノ某の)lZ'L-'ほ小して13りアメリカフウ

1 ]てあ/J llH'JE･I/IかlF:.,JL ,

lll Hlゝリサ′卜′f物Il)f究センター　L1992)で

No :-)

は､本棟は39紬T-fLL.iに,,Ll録があり､ ‥ゝ=勺にか

なりIi;がっているようであるが､如北地ノJヤ

北陸地方では少なく､ il',川一Z,L.1日礼川~r,L.川l物11)r

究会1998)､新Lえ川し(池L･石7)く1986)､ FFJ森

lJTi,で確認されているのみであるo

参考標本'EL;川IrTJ JL礼JEA_近文(., 1999. 5.

15 (TYM 2082).

10.ゼ二パアオイ　Ma/I,`t〃eLq/e'1aWallr.ア

オイ朴

富山県新記録｡ 19991lJの晩秋に肘‡'!郡抑I'

町およびrr=gr]A聞直の路傍の'/とき地でゼニアオイ

鳩の植物が開花､結'jiしているのを比いILrJ.し

たこ　本属の植物の大､r'はヨ一口ノバに分Jriす

るため､ Dalby (1968)のヨ一口ノバ確の本場

柏物の記述と照合したところ､今lLlllか.川1rTTJお

よび高岡市で得られたものは､ ･571.JF‖ま鋭淡の

:.別人卵形で土主さと幅がほぼrl.J上主､ ′ト也肘よ

綿形で,劉Jl-より実れ､､花は柴脈に2-4倒すつ

つく､ i'JL某のねfl=ま､I'一滑､花弁は12mm ltlfJ後

で,TLtllの2倍以卜といった形宮守がM.71(,-

LqlnTELWallr.の‖己述とよく　一致したため､イ丈

種とIrrl',ifした〕これらの椛地は､いずれも終

H lFがよく､l'1たるやや蛇燥した環境であっ

た- I.I;flllrTi杵学文化センターの標本lLt･=J勺のア

オイ朴の標本も調イ亡したが､本秤とJ･.J定され

るへき轄:本は丹まれていなかったrJ

..川川しの1.㌔]辺地城では､イ[')l川). (小JJt

1987) ､新IjlLl.). (池　トイTtJ1 19H6)､ lt野Ll.㌔

(lL:,'JA橋1997)にr,Ll録があり､判にkulT･[,L.㌔では

LrTtlLJ,:I.I;を中心に枚数のl)rl_地がトLiP.J-されてい

ら

参考慨本'.,:.;=lLl,lIk.H川;柑l-町叶川L　人ur.

脚l)1, 1999. 12. 2 (TYM 2O83), I.::)'r.l'.川上人目舶

帆J(悦l;糾j, 1999. ll. 1/1 (TYM20終日.

ll.アメリカキカシクサ　R()IEIIEIr(Illll)＼J()I

(し.)Koellne　ミソハギ科

1.;I,'rIlLl.し机.地点, 199糾:-のLlから秋に､ :blHn

那:)･.lL･Ellrfr｣火L■.r;および1･:rrlrl lhの.･■川では川しな

いキカシクサJ,rJic7)帥物が多放/F lTしている0)

にlHJいた　このため､ Koehne(1959)のキ



Marcl1 2()I)() ノ､Jl;.:　LHL,I.7: 7ロラ･lH'日日

カシグサ川の検Jjr.:Jtに.HlIJナしたところ､本村

であることが判llJj Lた｡日本では､勝山

(1999)が1997叫二横浜で探解された標本を

もとに枇Il.･したのがイこ相の初F】Ll錨であi)､そ

の概■≡本をもとに形fiEの特徴を詳細に記述して

いるが/.,:川ILL.i.でfE,I-られたものの形賃Jltもこれ

とよく合放する･,!タ以外の花部形態にはあま

り触れられていないが∴;J･,EJILr.し産のものでは､

雄蕊は4本で･,(き仁:fILl:I.1日二茄き1 mm以卜で曹

午:JJから突.lhせず､雌蕊は上之さ幅とも1.8-

2mm､手はtは突起状で約0.3mm､花弁は生

時で上i:さrPL,1.とも1.5- 2mm程度で白色-淡

糸｢色であり､K()ehne (1959)の..A己姓やr架=二よ

く　一致した1,なお､ GLeason(1952)は､屯が

錐状で長さ1mm以卜､柴幅が6mm以下､米
IJfkが2 - 4mmのものをvar. rrLm()u()r､位

が披別状杓l】川まで1長さ2- 5mm､柴帖が5

-10mm､米J)三上主が4 - 5mmのものをvar.

LnlerLl)rFern. et GrlSCOmとして区別してい

るが､笛1tlLt.1.･l;.FIのものは位が錐状で長さ1.5-

2.2mm､柴帖が4 -6.5mm､果実良が3.5-

4.5mmで､とちらともつかないものが大11

であったu

/卜【lljlfi7.'LllLl.1rL-確...IL).された8カ所はいずれ

も水日であり､判に:hTiIITJHl卜轡田､板倉､砂

｢‖】の3カ所では休耕H部分を中心に多数の

個体が1･_flしていた-I :lrli･LflrlrJ-の7カ所はいず

れもIrfJ .水系の川水路から潅水されている部

分で､樺/･が流水に乗って分布域が広がった

LlrtfE,件が-L.[.liL､｡ヒメミソハギやホソハヒメミ

ソハギと同様の環境を:Jlむため混生している

場所が多く､特にヒメミソハギの葉の基部が

張り,EHlしていない幼佃体とは見誤りやすい

が､ヒメミソハギの花はこく小型で葉脈に致

佃ずつITA-くのに対し､アメ1)カキカシグサは

花が人)fu.で叩′【することで識別は容易である

(FIE.8)o H本の近隣地域では､台湾に1993

1ri以ll1日二水川に侵入したことが確認されてい

る(Huang 1993)∫

参考標本･'i;;;lHrh'r.1.F一瀬梓川'刑,大原隆明,

Hリ

1998. 10. 1 1 (TYM 2()85). I,･:I. 1 1拙rHJ･‥it/川制小川j

板倉,大原脚リj , 199H.8.27(TYM 2()HG).I.I:I.'lFJ

県婦負郡:l･,lL.lIl川TJ-卜幣川,入城l,I,yl)J , 199H. 9.

22 (TYM 2087) , ll;･:=1[,r.抽LT,'川;如■川町砂｢=1 ,

人原隆明, 1998. 9. 27 (TYM 20H8),I.･:lHlll).I.:l･.】1-

負郡婦中町萩).I.').人Jl;)日:,'ilリJ, 199H 9.27

(TYM 2089). I.Li川】県如‡'l JFF仙川r llrJ地ll) ,ノ､Jl;r:

隆明, 1998. 9. 27 (TYM 209()).I.I:I. lEJl,I.1日･.(日/!川

婦中町持uJ,大原降明,1998.1().1(TYM

2091).富n県城fTi mi･.ll(中川.I.I,lH∴さ, JJl1日:,'ilリJ ,

1998. 10. 19 rTYM 2092).

各種の標本の閲比に便'l■1をJlriいた11.･.'山Ih-

科学文化センター学芸iiの人目迫人氏ならび

に主事の坂井一奈緒｣'･氏､ならびに火l;(祁:/_入

学牧野標本館の)-.柿-IT-リJ孜桜に深く他郷目

し上げます｡またハマハナヤスリ､イトトり

ゲモの標本をそれぞれIrTj'/ii頂いた､川､■/朴､('一

博物館筑波実候植物関の松本　定i:_1r一研究Jlr･.I

ならびに神戸大学の内野鵬郎助数li･､イトツ

メクサについてi■LrT,こな･II')桝をlriいた火京llJqJ利

大学の洩井康'Ai:･教授､エゾノミクリゼキショ

ウ､イトトリゲモ､アメ1)カブウロの杷ミ本をそ

れぞれ提供頂き本稿での使Jlは許Iり卜さつた

里見信生民､中川定　一氏､ JIA.道美(･氏にも深

く感謝申ししけますJ
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