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Karyam or phology of Farf ugium japonicun (A steraceae
Senecioneae) and its systamatic implication
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Abstract: Investigated in the present paper was the karyomorphology of Farfugium
japonicum. The interphase nuclei w ere categorized to the complex chromocenter type,
and the mitotic prophase chromosomes w ere classified as the interstitial type The
metaphase chromosomes of this eciesw ere relatively large, ranging from 3 70 um to
2 64 ym and the average lengthwas 3 20 ym. T he karyotypew as formulated as 2n= 60
= 14m+ 263n+ 20st(4SA T) and categorized as Stebbin's 3A type Farf ugium had been
considered to be closely related to, and more primitive than L igularia How ever, the
karyomorphological characteristics of Farf ugium, alongw ith its unique pollen character
do not support this treatment
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Farfugium, a snall genus of the tribe Senecioneae in the A steraceae, comprises
three gecies F. grande, F. japonicum and F. hibernif lorum ™. E. grande is a cultivated
gecies in Jgpan; F. japonicum is distributed in China and Japan and F. hibernif lorum is

™ How ever, L iu"® suggested that three geciesof Farf ugium should be

endamic to Japan
treated as one gecies F. japonicum. In our checking gecimens preserved in the
herbaria,w e found that the leaf morphology of this genus varies greatly. W e guess the
leaf variation of Farf ugium might correlatew ith its long cultivation asmedical plants
T herefore, before completely elucidating the factors to cause the leaf variation,w e agree
with L iu'™ that it is better to treat three Farf ugium gecies based on the leaf variation
asone gecies

Farfugium had been considered to be closely related to, and more primitive than
L igularia'™*. But my research found that the pollen wall ultrastructure of Farf ugium
belongs to* Helianthoid” type, a rare pollen type in the Senecioneaew hile all gecies of
L igularia have the common*“ Senecioid” type of this tribe!®®. Karyomorphological
characters are of utmost mportance for elucidating the phylogeny and evolution of the
A steraceae'”, epecially for the tribe Senecioneae® °. A Ithough the karyotype of F.
japonicum had been reported by Arano'” ® and Su & L iu'™, their results were
inconsistent The present paper rechecked the karyotypes of F. japonicum. On the basis
of the chromosomal data, the relationship of Farfugium to L igulariaw as discussed

1 M aterial and M ethods

The roots of F. japonicum were collected in N anchuan, Sichuan Province, China
T he voucher pecimen (L iu Jian-quan 421) w as deposited in Northw est Plateau Institute
of Biology, the Chinese A cademy of Sciences (NW PB).

The root tipswere pretreated in themixture of Q 1% oolchicine and Q 002 molA
hydroxyquinoline for two hours, and then fixed overnight in Carnoy's fixative (1 3
glacial acetic acid and abolute alcohol). They w ere macerated in 1 molA HCI at 60
for five minutes, and stained and sguashed in Carbol Fuschin wlutions before
observation The karyotype formula was based on the measuraments of mitotic
metgphase chromosomes The karyomorphological classifications of the resting and
m itotic prophase introduced by Tanaka''”, the symbols for centromeric positions defined
by L evan et al ", and the classification of karyotype asymmetry of Stebbins™
follow ed

were

2 Result

In the resting nuclei (Plate I: 1), darkly stained chromatin blocks were fomed
Some chromosomes formed many chromomeric granules and the others formed fibrous
chromatin threads Thus, morphology of the chromosomes at resting stage was
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categorized as the complex chromocenter type In the prophase chromosomes (Plate I:
2), eu- and hetero-chromatic segnents were distinguishable, but boundaries of both
segmentsw ere indistinct, and the transition w as gradual The heterochromatic segnents
w ere distributed in proximal, distal or interstitial regions of both ams, and usually
shorter than euchromatic segments Thus, morphology of the chromosomes at mitotic
prophasew as of the interstitial type

Themetaphase chromosomesw ere counted to be 2n= 60 (Plate I 3), ranging from
3 70 um to 2 64 um in length (Plate I: 4). The average length was 3 20 ym. The
karyotype was formulated as 2n= 60= 14m + 263sn + 20st (4SAT). Two pairs of
chromosomesw ere found to have satellites The karyotypew as categorized as Stebbin's

A type
Table 1 Parameter s of m itotic metaphase chranosanes of F. japonicum
NO RL AR T IRL NO RL AR T IRL
1 145+ 484=629 334 st 1 89 16 150+ 169=319 113 m Q 97
2 121+411=532 340 st 1 60 17 145+160=305 110 m Q91
3 131+290=421 221 am 126 18 135+160=295 119 m Q 89
4 169+ 242=411 143 m 123 19 126+164=290 130 m Q87
5 126+ 256=38 203 sm 119 20 121+169=290 140 m Q87
6 160+213=373 133 m 112 21 116+174=29 150 m Q87
7 Q82+ 2 71=353 330 st 1 06 22 106+179=285 169 m Q 86
8 126+218=344 173 sm 103 23 121+164=285 136 m Q 86
9 111+ 227=338 205 sm 102 24  111+174=285 157 m Q 86
10 150+ 184=334 123 m 100 25 106+174=280 164 m Q 84
11 145+ 1 84=324 127 m Q 99 26 100+2179=279 179 I Q 84
12 140+ 184=324 131 m Q 97 27 126+ 150=276 119 m Q 83
13 Q20+304=324 150 t Q97 28 121+4150=271 124 m Q81
14 155+169=324 109 m Q 97 29 121+145=266 119 m Q 80
15 150+ 169=319 106 m Q 97 30 121+ 126=247 104 m Q74

RL : relative length; AR: am ratio; T: type; IRL: index of relative length

3 Discussion

The chromosome number of 2n= 60 of Farf ugium japonicum is here reconfimed
But the karyotype is a little different from those reported before A rano'® found the
population from Japan has the karyotype of 2n= 60= 38st+ 20sn+ 2n (2SA T) w hile the
population from Hubei provincew as reported to have the karyotype of 2n= 46sn+ 12st
+ 2m. The population from Sichuan province in the present study has the karyotype of
2n= 60= 14m + 26sn + 20st (4SA T). The difference of the karyotypes from different
populationsmight be due to different pretreating or karyotype differentiation along the
geographical distribution How ever, of all three populations, the chromosomesw ith the
am ratio (the long am/ the short am) above 2 00 exceed 50% of the whole

[8 9]

complanent; therefore, the karyotypes should be categorized as 3A or 3B type
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acoording to the karyotype classification of Stebbins!*’.

A Ithough ome author thought that Farf ugium consistsof three pecies'”, as stated

in the introduction, we tend to reduce the other two ecies as variations of F.
japonicum. A t any rate, F. japonicum is type gecies of the genus and can represent the

genus to discuss its systamatic position Koyama'® suggested that Farf ugium should be

closely related to L igularia Grossmorphologically the former differs with the latter

genus in the involute young leaves and hairy achenes T his suggestion w as follow ed by

Jeffrey and Chen

31 and Bremer'®. Furthemore,L iu™ thought that the involute young

leavesoccur mainly in the fern plants, and Farf ugium w ith this character should bemore

primitive than L igularia The pollen wall ultrastructure of Farfugium belongs to

“ Helianthoid” type, a rare pollen type, only found in Packera, Pericallis and D oronicum

of the Senecioneae

(35 Y\ hile all peciesofL igularia have the common* Senecioid” type

of this tribe'*®. The chromosome number of most gecies of L igularia is 2n= 58, the
chromosomes with the am ratio above 2 00 do not exceed 50% of the whole

complanent and the karyotype belongs to 2A type

(8] Both pollen and chromosome

characteristics do not support that Farf ugium and L igularia are closely related to each

[19] «

other. According to Karis™',“ Helianthoid” pollen type represents a apomorphic

character in the Senecioneae In most angiogpems, the karyotype evolution is from

symmetry to asymmetry“z]. The 3A or 3B karyotype of Farfugium should be at more

evolutionary stage than the 2A karyotype of L igularia So, both pollen and

karyomorphological data can not also agree with the opinion that Farf ugium ismore

primitive thanL igularia The systamatic position of Farf ugium in the Senecioneae needs
a further study.
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Explanation of plate
Plate I 1 The resting nuclei x 1 800; 2 The prophase chromosome x 3 000; 3 The metgphase chromosomes x

3000, 4 Karyotype
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