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Abstract The chromosome numbers and karyotype of eight species of Pedicularis from 
Annapurna Himal, Nepal were examined: P. anserantha var. elevatogaleata, P. confertifiora, P. 
gracilis , P. hoffmeisteri, P. longifiora ssp. tubiformis , P. nodosa, P. ρaucifiora and P. scullyana. Four 
different chromosome numbers, 2n= 14, 16, 28 and 32 were counted. All except P. anserantha 
var. elevatogaleata (2n=28, 28+ lB?) and P. longifiora ssp. tubiformis (2n = 14) were counted as 2 
n= 16, which is the most common chromosome number in Pedicularis. Two different chromoｭ
some numbers, 2n=16 and 32, were counted in the same individuals of P. ρaucifiora and P. 
hoffmeisteri. Chromosome numbers of the following six species and one subspecies were 
counted for the first time, iι P. anserantha, P. confertifiora, P. hoffmeisteri, P. nodosa, P. ρauc~βora 
and P. scullyana and P. longifiora ssp. tubiformis. The chromosome number of P. gracilis (2n= 
16) was in agreement with that of previous reports. From the present study and previous 
reports it is considered that Himalayan Pedicularis has diversified mainly at diploid level, and 
the differentiation of karyotype has taken place among the closely related species. 
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The genus Pedicularis is one of the most 

interesting genera in the alpine flora of the 

Himalayan region because of highly variable 

floral morphology and extraordinary species 

diversity (63 species have been recorded in 

Nepal; Yamazaki , 1988). The shape of upper 
lip, lower lip, corolla tube and their spatial 
arrangement are quite variable. Furtherｭ

more, almost all combinations of characters 
are found. It is very interesting to assess 

variability of karyomorphological features 

and correlation with morphological features. 

However, Himalayan Pediculαris have still 
been insufficiently studied in this fìeld , and 
chromosome numbers were previously 

known of only eight Nepalese species (Verma 

and Dhillon, 1967; Mehra and Gill , 1968; Gill, 
1972; Mehra and Vasdevan , 1972; Vasdevan, 
1975; Malla et al., 1977a, 1977b, 1979). 

Recently, 1 had an oppotunity to examine 

eight species of Pedicularis collected from 

Annapurna Himal, Nepal. In this paper the 

chromosome numbers and karyomorphologｭ

ical features are described for eight species of 

Pediωla:市.
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Materials and Methods 

For this study material of the following 

eight species was collected in 1996 from 

three localities in the Annapurna Himal: 

Pedicularis anserantha T. Yamaz. var. elevatoｭ

galeata (T. Yamaz.) T. Yamaz., P. confert併ora

Prain, P. gracilis Wall. ex Benth., P. hoffmeiｭ
steri Klotzsch, P. longiflora Rudolph ssp. tubiｭ
formis (Klotzsch) Pennell, P. nodosa Pennell, 
P. ρauciflora (Prain) Pennell and P. scullyana 

Prain ex Maxim. (Table 1). The collection 

localities are: 1. Ommang: Nepal, Dhaulagiri 
Zone, Mustang District, Ommang, 28044' N 

83045' E.-2. Titigaon: Nepal, Dhaulagiri 

Zone, Mustang District, Titigaon, 28039' N, 
83037' E.-3. Ghasa: Nepal, Dhaulagiri Zone, 
Mustang District, Ghasa, 28036' N 83039' E. 

Meristems of shoot apices used for cytologｭ

ical observations were treated in the f�ld as 

follows. Pretreatment in 0.05% colchicine 
solution for about 4 hours was followed by 

f�ation in Newcomer f�ative. 

ln the laboratory the shoot tips were put 

into water for 1 hour to rinse out the f�ative 
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Table 1. Collection data and chromosome numbers of the plant used in the 
present study 

Taxa Coll. No Place Altitude(m) Chromosome number 

P. anserantha TI9666134 Ommang 3730 2n=28 ‘ 29(28+ 1 B?) 
var. elevatogaleata 

P. confertiflora TI9666 1 46 Ommang 3900 2n=16 

P. gracilis TI9666182 Titigaon 2610 2n=16 

P. hoffmeisteri T[9666184 Ghasa 2250 2n=16司 32

P. longiflora T[9666159 Ommang 2700 2n=14 
ssp. tubiformis 

P. nodosa TI9666133 Ommang 3730 2n=16 

P.pαuciflora T[9666156 Ommang 3760 2n=16司 32

P. scullyan白 TI9666147 Ommang 3800 2n=16 

and then transferred to 1 % ceIIulase (3.2.l.4 

W AKO) for 20 minutes at 370C for maceraｭ

tion. Staining was carried out in 1 % lactoｭ
propionic orcein for 4 hours at 200 C, and the 

extreme apices were then squashed. Voucher 

specimens are deposited in the Herbarium of 

Natural History Museum and 1nstitute, Chiba 
(CBM). 

Results 

The chromosome numbers of eight Himalaｭ

yan species are presented in Table 1 with 

their coIIection data. Metaphase chromoｭ

somes of each species are shown in photoｭ

graphs and interpretative sketches in Fig. l. 

Brief descriptions of th巴 karyomorphological

features of each species are as foIIows: 

Pedicularis hoffmeisteri Klotzsch: 2n = 16 
(Fig. 1-1 a, b) and 32; f�st record for this 
speCles 

Chromosomes were observed from one inｭ

dividual. Two different chromosome numｭ
bers (2n 二 16 and 32) were counted in the 

same individual. The karyotype of this speｭ

cies is monomodal and symmetric, and 

length of chromosomes ranges from 3 to 6 
μm. 

Voucher sρecimen. T19666184 (CBM-BS-

145047). 

Pedicularis scullyαna Prain ex Maxim.: 2n = 
16 (Fig. 1-2a, b); f�st record for this species 
Chromosomes were observed from two in-

dividuals. The karyotype of this species is 

monomodal and symmetric, and length of 
chromosomes rang巴s from 3 to 7μm. 

Voucher specimen. T19666147 (CBM-BS・

145046). 

Pediculαris longiflora Rudolph ssp. tubiforｭ

mis (Klotzsch) Pennell: 2n = 14 (Fig. 1-3a, 

b); f�st record for this subspecies 

Chromosomes were observed from two 

individuals. The karyotype of this species is 

monomodal and symmetric (six pairs of 

metacentric and one pair of submetacentric 

chromosomes), and length of chromosomes 

ranges from 2 to 3μm (Fig. 2d). 

Voucher sρecimen. T19666159 (CBM・BS-

145044). 

Pedicularis nodosαPennell: 2n = 16 (Fig. 1-
4a, b); f�st record for this species 
Chromosomes were observed from three 

individuals. The karyotype of this species is 

monomodal and asymmetric (three pairs of 

submetacentric chromosomes, thre巴 pairs of 

subtelocentric chromosomes and two pairs of 

acrocentric chromosomes), and length of 

chromosomes ranges from 3 to 6μm (Fig. 2b). 
Voucher sρecimen. T19666133 (CBM-BS-

145042). 

Pedicularis confertiflora Prain: 2n ニ 16 (Fig. 

1-5a, b); f�st record for this species 

Chromosomes were observed from one inｭ
dividual. The karyotype of this species is 
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Fig.1. Chromosomes of Pedicularis. la, b, P. hoffmeisteri (2n= 16); 2a, b, P. scullyana (2n= 16); 3a, b, 

P. longiflora ssp. tubifonηis (2n= 14); 4a, b, P. ηodosa (2n = 16); 5a, b, P. confertiflora (2n = 16); 6a, b, P. 

gracilis (2n= 16); 7a, b, P. anserantha. var. elevatogaleata (2n=28); 8a, b, P. pauc~βora (2n = 16). 
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Fig. 2. Karyotypes of four species of Himalayan Pedicularis. a, P. paucifiora (2n = 16); b, P. nodosa 
(2n = 16); c, P. confertifiora (2n = 16); d, P. longifiora ssp. tubiformis (2n = 14). 

monomodal and symmetric (four pairs of 
metacentric chromosomes, two pairs of subｭ
metacentric chromosomes and two pairs of 
acrocentric chromosomes), and length of 
chromosomes ranges from 2 to 5μm (Fig. 2c). 

Voucher specimen. TI9666146 (CBM-BS-
126738). 

Pedicularis grαcilis Wall. ex Benth.: 2n = 16 
(Fig. 1-6a, b) 
Chromosomes were observed from one in・

dividual. The karyotype of this species is 
monomodal and asymmetric, and length of 
chromosomes ranges from 3 to 7μm. 

Voucher specimen. TI9666182 (CBM-BS-
145045). 

Pediculαris αnser，αnthαT. Yamaz. var. eleｭ
vatogaleαta (T. Yamaz.) T. Yamaz.: 2n=28 
(Fig. 1-7a, b) and 29 (28+ lB?); f�st r巴cord
for this species 
Chromosomes were observed from two inｭ

dividuals. The karyotype of this species is 
monomodal and symmetric, and length of 
chromosomes ranges from 2 to 5μm. 

Voucher sρecimen. TI9666134 (CBM-BS-
129230). 

Pedicularis pauciflorα(Prain) Pennell: 2n = 
16 (Fig. 1-8a, b) and 32; first record for this 
specles 

Chromosomes were observed from three 
individuals. The chromosome number of two 
individuals is 2n= 16, and two different chroｭ
mosome numbers, 2n= 16 and 32, are counｭ
ted in the other. The karyotype of this speｭ
cies is monomodal and symmetric (seven 
pairs of metacentric or submetacentric chroｭ
mosomes and one pair of subtelocentric chro・

mosomes) , and length of chromosomes 
ranges from 3 to 7μm (Fig. 2a). 

Voucher specimen. TI9666156 (CBM-BS・

145043). 

Discussion 

Among the eight species examined in this 
study, the chromosome numbers of only two 
species hav巴 been reported previously. The 
chromosome numbers of P. gracilis were reｭ
corded as n = 8 (Mehra and Gill, 1968; Gill, 
1972; Vasdevan, 1975) and 2n= 16 (Vasdevan, 
1975). The results of the present study are in 
agreement with these previous reports. For 
P. longiflora ssp. tubiformis , the chromosome 
number (2n= 14) is different from that of the 
previous r巴port (2n = 16) for ssp. longi.βora 

from Siberia (Krasnikova et al. , 1983). 
In this study four different chromosome 

num bers are found , i.e. , 2n = 14, 16, 28 and 32. 
This suggests that the basic chromosome 
numbers are x = 7 and 8. If x ニ 7 is one of the 
basic numbers of Pediculαris ， P. αnseranthα 
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var. elevatogaleata (2n = 28 and 28 + 1 B?) 

should be a tetraploid species. The nuclear 

plates of 2n = 32 are al ways found togeth巴r

with those of 2n = 16 in the individuals of P. 

hojfmeisteri and P. ρauciflora ， so higher 

ploidy number is thought to result from 

endopolyploidy. Other five species are conｭ

sidered as diploid species with a basic chroｭ

mosome number of x 二 8.

Yamazaki (1988) divided Nepalese species 

of Pedicularis into two groups; i.e., Group Cyｭ
cloρhyllum and Allophyllum. The chromoｭ

some numbers of three species belonging to 

Cyclophyllum (P. nodosα ， P. gracilis and P. 

confertifiora) are the same (n=8 or 2n= 16) 

(Gill, 1972;Vasdevan, 1975;thepresentstudy). 

However, the karyotypes of P. nodosa and P. 
confertiflora differ. In the Series Clasρedotri

chae (Group Allophyllum , Sect. Lasioglossa) 

the chromosome numbers of Pedicularis anｭ
seranthαvar. elevatogaleata (2n = 28 and 28 + 
1B?, the present study) and P. clarkei (n=8 , 

Malla et al. , 1977a) are different. In the case of 

Pedicularis longiflora , the chromosome numｭ

bers are different between the two subspeｭ

cies: ssp. turbiformis (2n 二 14; the presen t 

study) and ssp. longiflorlα(2n = 16; Krasniｭ

kova et α l.， 1983). Pedicularis siphonantha 

also belongs to Section Phanerantha and the 
chromosome number (n ニ 8， Verma and Dhilｭ

lon, 1967; 孔rIehra and Gill, 1968; Gill, 1972; 
Mehraand Vasdevan , 1972;2n= 16 , Vasdevan , 

1975) is the same as in P. longiflora ssp. 

longiflora. In the Section Sarcochilus (P. hofｭ

fmeisteri , P. pauciflora and P. megalantha) the 
common chromosome number of n=8 or 

2n 二 16 is found (Mehra and Vasdevan , 1972; 

Vasdevan , 1975; Malla et al. , 1979; the 

present study). Considering the data of this 

study together with previous reports it is 

concluded that Himalayan Pedicularis has 
diversified mainly at diploid level, and di百er

entiation of karyotype has taken place 

among the closely related species. 

Morphological characters of the ftower: the 

shape of upper lip, lower lip, length of corolla 

tube, spatial arrangement of ftoral organs etc. 
are quite variable in Pedicularis. However, 

no clear correlation is found between morｭ

phological characters and chromosome numｭ

bers. 

Two di仔erent chromosome numbers were 

counted in the same individuals of Pedicuｭ
laris hojfmeisteri and P. pauc併ora. Disrupｭ

tion of chromosomes cannot cause this 

phenomenon, because the chromosomes of 

the nuclear plates with 2n = 32 have two 

chromatids in each chromosome. Such enｭ

dopolyploidy is commonly found , especially 

in herbaceous perennials (Jong, 1987). 
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ネパール，アンナプルナ・ヒマール産

シオガマギク属(コ"マノハグサ科)

の細胞分類学的研究

天野誠

千葉県立中央博物館

干260-8682 千葉市中央区青葉町 955-2

ネパール，アンナプルナ・ヒマール産の 8 種のシオ

ガマギク属植物 (Pedicularis) の染色体数と核型につ

いて観察した: Pedicularis anserantha var. elevatoga-

leata , P. confertiflora , P. gracilis , P. hoffmeisteri, P. 

longiflora ssp. tubiformis , P. nodosa, P. pauczβ'ora，P. 

scullyana. このうち ， P. gracilis 以外の 6 種 l 亜種に

ついては，初めての報告である (P. longiflora ssp. 

tubiformis については亜種で初めて). Pedicularis 

gracilis (2n = 16) については，従来の報告 (n=8， 2n 

=16) と一致した. Pedicularis confertiflora , P. hoffｭ

meisteri, P. 河口dosa ， P. pauciflora, P. scullyana では

2n=16 が観察された. P.pauciflora と P.hoffmeisteri

に関しては 2n= 16 と 32 の染色体数が同時に観察さ

れた個体があった_ Pedicularis anserantha var. eleｭ

vatogaleata の染色体数は 2n ニ 28，または 28+ 1B? 

であり ， P. longiflora ssp. tubiformis の染色体数は 2n

=14 であった.今回及び従来の研究から，ヒマラヤ産

シオ力。マギク属植物は近縁種間でも核型が異なること

と主に二倍体レベルで種分化していることが明らかに

なった
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