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Abstract This paper describesfor the firg time the karyonomphology of 4 populations of 2 goecies
o Nannoglottis Maxim. s.l. The two ecies both show the reging nuclei of the conplex chromo-
center type and the mitotic prophase chromoomes of the interditid type. The karyotype formula of
N. gynurais2n=18=14m+2sn+ 24 (SAT) in two populationswhile that of N. carpesicidesis
2n =18 = 14m + 2an(2SAT) + 24 in two populaions. The two Species under study represent two
sections of Nannoglattis s.1. N. gynura, the only speciesof sect. Stendlepis , is conddered as the
nog primitive member of the genus. Acoordingy , the basic chronome number of the genus might
be x =9. Karyonorphological data indicate that Nannoglattis should be placed in the tribe Adereae
rather than in the Inuleae and the Senecionese.
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Nannoglottis Maxim. s.1. , a syl genus of the Aderaceae, is endemic to the Rateau Qing
hai-Xizang (Tibet) . This genus, as circumscribed by Ling & Chen (1965) to include the genera
Sterecsanthus Franch. and Vierhapperia Hand.-Mazz. , conprises two sections and eight goecies.
In terms of its triba classfication and sygemetic podtion, Nannoglattis has been one of the prob-
lematic genera in the Agteraceae (Ling & Chen 1965) .

Nannoglattis S. s. isa nmorotypic genus, includingonly N. carpesioides. Its habit and leaves
resemble those of Carpesium L. Therefore , the genuswasorig naly classfied in the tribe Inuleae by
Maximovicz (1881) , but was consdered as an abnorma genus because of its trimorphous flowers.
Hoffmann (1894) tranderred it to the subtribe Senecioninae of the tribe Senecioneae as an iolated
genus. Severa years later , Franchet (1896) edgablished another genus, Steressanthus Franch.
which includes four gecies. He proposed that Sterecsanthus might represent an intermediate type
between the Inuleae and the Senecionese. Hande-Mazzetti (1937) acknowledged the above two
genera and egtablished an additional monotypic genus Vierhapperia Hand.-Mazz. , which he placed
in the tribe Adereze.

After examining the type gecimens and other collections of Nannoglattis, Stereosanthus and
Vierhapperia, Ling & Chen (1965) suggeded that Stereosanthus and Vierhapperia be incorporated
into Nannoglattis. They based this classfication on the observetion that the three genera share Smi-
lar flower forms and the same achene and pappus sructures. According to Ling & Chen (1965) ,
though differences in digostion of involucra bracts and length of ligules are good criteria for dis
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crimnating gecies, they are not suficient for generic delimitation. Furthernore, they argued that
Nannoglattis s. |. should be classified in the Senecioneae and treated as a primitive genus in the
subtribe Senecioninae.

Nordengam (1977) tentatively proposed that Nannoglattis s. |. be excluded from the
Senecioneae and tranderred to the Adereae as Handel-Mazzetti (1937) treated the reduced Vierhap-
peria. This suggesion was followed by Jeffrey & Chen (1984) , Jdfrey (1992) , Zhang & Bremer
(1992) and Bremer (1994) , dthough they had not found nore data to support this treatment and
usualy treated it as an ilated genus of the Adereae. However , in his sysematic treatment of Chi-
nes Aderaceae, Ling (1997) indsted that Nannoglattis should be placed in the Senecioneze , in a
subtribe of itsown , Nanmoglottisnae. In addition , he thought that Nannogdlottis nae might be closely
related to his subtribe Tusdlagininae s. s. (including only two genera, Petasites and Tussilago)
based on the trimorphous flowers conmonly found in these two subtribes (Ling 1997) . At the same
time, Ho e al. (1997) thought that Nannoglottis might have ewlved from Senecio of the
Senecionese. All these suggedionsfor the tribal clasdfication and sysemetic postion of Nannoglot-
tis are related to three separate tribes: the Inuleae , the Senecioneae and the Adereae.

The karyorrorphological iformetion isone line of important evidence for clarifying the contro-
versa sygemdtic issues of the Ageracese (Slbrig 1977). But the karyonomphologica data of
Nannoglattis have never been reported due to the difficulty of obtaining meterids. In this paper , 4
populations of 2 Pecies, which represent two sections of Nannoglattis s. 1. , were karyormorpholog-
icdly invegigated. Based on the karyonorphological deta, the tribal clasdfication of Nannoglattis
was di scussed.

1 Materialsand Methods

The two oecies and their origins were liged in the Table 1. All wvoucher gpecimens are de

posted in the Northwest Fateau Inditute of Biology , the Chinese Academy of Sciences (HNWP) .
Table 1l Origns and wouchers o the sudied ecies

Foecies Locdlity Voucher Secimens (in NWFB)
) L. Xunhua, Qinghai , dt. 2000 m Liu Jian-quan 538
Nannoglattis carpesiai des Huzhu , Qinghai , dt. 2100 m Liu Jian-quan 551
N nura Yushu, Qinghai , dt. 3400 m H. B. G 1942
_— Yushu, Qingha , dlt. 3600 m H. B. G 2335

The roots were pretreated with a mixture of 0. 05 % oolchicine and 0. 002 nol/ L hydroxyqui no-
line for eight hours, and then fixed overnight in Carnoy’ sfluid (absolute aloohol gdacia acetic acid
=3 1). After being macerated in 1 nol/L hydrochloric acid at 60 for five minutes, they were
gained and squashed with Carbol Fuchsn. The karyormorphologica classfications of the reging and
mitotic prophase followed Tanaka (1971) . The symbols for the description of karyotypes followed
Levan et al. (1964) . Theindicesof rdative length (IRL) suggested by Kuo (1972) were adopted.
The asymmetry of karyotypes was clasdfied acoording to Sebbins (1971) .

2 Results

2.1 Nannoglottis car pesoides Maxim. (Table 2)

The reging nuclel were of the conplex chromosome type (Fig. 1:1) . The karyonorphologica
type of the mitotic prophase chrompsomes belonged to the intergitia type (Fg.1:2).

The metgphase chromosomes (Fig. 1:3) of both populations were counted to be 2n =18, rang-
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ing in lengthfrom 4. 10) mto 6. 70U m. Their karyotypes (Fig. 1:4 ,5) were smilar , and were for-
mulated as 2n = 18 = 14m + 2an(2SAT) +2g, belonging to Sebhins 2A type.
2.2 Nannoglottis gynura (C. Winkl.) Ling et Y. L. Chen (Table 2)

The reging nuclei and the mitotic prophase chronpbsomes were the conplex chronbome type
and the interditia type regectively , smilar to those of N. carpesoides. Both populations (Fig. 1:
7) had the chronosome number of 2n =18, ranging in length from 4. 15U mto 7. 22U m. Their
karyotypes(Fig.1:6 8) were both formulated as 2n = 18 = 14m + 2sm + 24 (2SAT) , belonging to
Sebhbins 2A type.

Table 2  Parametersof mitotic metgphase chronoomes of 4 populations of 2 gpeciesin Nannogl attis

Nannoglattis carpesioi des N. gynura
Liu Jian-quan 538 H. B. G 1942
NO R AR T IRL No R AR T IRL
1 7.03+7.95=14.98 1.13 m 1.35 1 7.18+8.03=15.21 1.12 m 1.37
2 5.67+8.07=13.74 1.42 m 1.24 2 5.22+6.91=12.13 1.32 m 1.09
3 4.92+6.88=11.80 1.40 m 1.06 3 4.41+7.10=11.51 1.61 m 1.04
4 5.03+5.95=10.98 1.18 m 0.99 4 4.89+6.43=11.32 1.31 m 1.02
5 4.57+6.23=10.97 1.36 m 0.99 5 4.20+6.43=10.63 1.53 m 0.96
6 2.55+7.14=9.69 280 gn’ 0.87 6 2.30+8.08=10.38 3.51 g * 0.93
7 4.43+4.89=9.52 1.10 m 0.84 7 4.97+5.16=10.13 1.03 m 0.91
8 3.88+5.41=9.29 1.39 m 0.84 8 3.06+6.92=9.98 2.26 m 0.90
9 1.78+7.50=9.28 4.21 g 0.84 9 3.60+5.40=9.00 1.50 m 0.81
Liu Jian-quan 551 H. B. G 2335
NO RL AR T IRL No RL AR T IRL
1 5.94+7.31=13.25 1.23 m 1.19 1 5.88+7.90=13.09 1.34 m 1.24
2 5.45+7.46=12.91 1.37 m 1.16 2 5.45+7.41=12.86 1.36 m 1.16
3 5.84+6.51=12.35 1.11 m 1.11 3 5.18+7.33=12.51 1.42 m 1.12
4 5.06+6.76=11.82 1.34 m 1.06 4 4.46+7.12=11.58 1.60 m 1.04
5 5.73+5.74=11.47 1.01 m 1.03 5 4.97+6.24=11.21 1.26 m 1.00
6 4.78+5.12=9.90 1.11 m 0.89 6 1.88+7.66=9.54 4.07 g * 0.86
7 2.57+7.33=9.90 2.85 an* 0.89 7 4.72+4.96=9.48 1.10 m 0.85
8 3.80+5.84=9.64 1.%4 m 0.87 8 2.84+6.50=9.34 2.29 m 0.84
9 2.08+6.65=8.73 3.20 g 0.77 9 3.54+5.25=8.79 1.48 m 0.79

R : rdative length. AR: armratio. T: type. IRL: index of rdative length.
* indicating the satellite chronpomes

3 Discussion

The two geciesdf Nannoglattis s. . under gudy have common karyonorphogical characteris
tics and Smilar karyotypes. N. carpesioides was the only peciesof Nannoglattis s. s. (Maxinmovicz
1881) while N. gynura was ascribed to Steressanthus by Franchet (1896) and Handd . -Mazzetti
(1937) . Their smilar chronosome data support Ling & Chen (1965) reducing Sterecsanthus as a
ocongeneric name of Nannogl attis.

Nannoglattis s. 1. comprises two sections: sect. Stenolepis and sect. Nannoglottis. The former
section includes only one secies: N. gynura, and this gpecies was consdered as the nogt primi-
tive member of the genus (Ling & Chen 1965) . The latter section condgsdf seven Pecies, includ-
ing N. carpesioides. Although afurther udy of nore Peciesis needed , this research indicates x =
9 might be the base chrompme number of Nannoglattis s. |
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Fg.1 5. Nannoglattis carpesoides (1 4. LiuJian-quan 538; 5. Liu Jianrquan 551) .
Fg. 6 8.N. gynura (6 7. H. B. G 1942;8. H. B. G. 2335). (1 3,6. x2000; 4 5,7 8. x3000)

As dated in the introduction , the tribal classfication and sysemetic podtion of Nannoglattis
have long been digputed. The base chrombsome numbers of the Inuleae and the Senecioneae are x =

,’
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10. All genera podulated to be related to Nannoglattis in the Inuleae and the Senecioneae have the
base chronmosome numbers of x = 10 or x =30 derived from x =10 (Table 3) . The chronmpome data
regject the suggesionsfor the tribal classfication of Nannoglattis in the Inuleae and the Senecionese
and the close relationships of Nannoglattis to ome genera (e.g. Carpssium, Senecio, Tussilago
and Petasites) of thesetwotribes (Ling1997 ,Ho etal . 1997 ,Ling &Chen1965 , Franchet 1896 ,
Hoffmann , 1894 ; Maxinovicz 1881) .

Table3 A conparin o the base The comnon x =9 of Nannoglattis and the
chromosome numbers of Nannoglotfis Asgerese indicates that Nannoglottis might have

and related taxa . . .
a close dfinity with the Adereae. In addition,
Taon | Base number Reference Adereze ewlved in Eurada, possbly in the re-
Nannoglattis x=9 Presert ressarch gion adjacent to the Indian Ocean (Xiang &
Adtercoe x=9 Snple 1995 Senple 1996) . Nannoglattis is digributed in
o =9 A dereon 1974 this regon_. Thgre_fore , f_rom the phytogeographl.-
ca viewpoint , it isimaginable that Nannoglattis
Erigeron X=9 | Semple 199 may have evolved with the Astereae from a conr
Inuleae x=10 Anderberg 1991 non ancegor. Our results support the suggedion
Carpesium x=10 | Anderberg 1991 o Jdfrey & Chen (1984) , Jdfrey (1992) ,
Serecionese | x=10 | Robinon e a. 1997 Zhang & Bremer (1992) and Bremer (1994)
o 0 SN 5 200 that Nannoglattis should be treated in the ASer-
' eae. However , based on the current available
Petasltes x=30 \J/| Fohinon e al. 1997 data, it is gill difficut to geculate about the
Tussilago x=30 Robinon e al. 1997 sydemetic podtion of Nannoglattis in the Ade

reae . Qoss- nomplologicaly , Nannoglattisis

unique in the Adereae except that its style branches are smilar to those of nogt generain this tribe.
In addition, ¢ chrombomes were detected in Nannoglattis but not in al invedigated genera of the
Adgereze (unpublished data) . Both the tribal clasdfication of Nannoglattis and its systemeatic pos-
tion in the Agereae need to be corfirmed and determined from other linesdf evidence egecialy from
the molecular data. The triba classfications and systematic positions of many problematic genera of
the Ageraceae (e.g. Adenccaulon, Corymbium and Eremothamus) have been succesfully deter-
mined by nolecular methods (Jansen & Kim 1996) .
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