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大吴风草 (菊科: 千里光族)的核形态及其系统学意义
Ξ

刘 建 全
(中国科学院西北高原生物研究所, 西宁 810001)

摘　要: 研究了大吴风草属的核形态。染色体间期为复杂型; 前期染色体为中间型。染色体长

度从 3. 70 Λm 到 2. 64 Λm , 平均长度为 3. 20 Λm; 核型公式为 2n = 60= 14m + 26sm + 20st

(4SA T ) , 为 3A 类型。过去认为大吴风草属与橐吾属接近, 并比之原始; 但染色体和花粉特征

并不支持这种处理。
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Karyom orphology of F a rf ug ium j ap on icum (A steraceae:

Senec ioneae) and its systematic im pl ica tion
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(N o rthw est P lateau Institu te of B io logy, the Ch inese A cadem y of Science, X in ing 810001, Ch ina)

Abstract: Invest iga ted in the p resen t paper w as the karyomo rpho logy of F a rf ug ium

jap on icum. T he in terphase nuclei w ere catego rized to the comp lex ch romocen ter type,

and the m ito t ic p rophase ch romo som es w ere classif ied as the in terst it ia l type. T he

m etaphase ch romo som es of th is species w ere rela t ively large, ranging from 3. 70 Λm to

2. 64 Λm and the average length w as 3. 20 Λm. T he karyo type w as fo rm u la ted as 2n= 60

= 14m + 26sm + 20st (4SA T ) and catego rized as Stebb inθs 3A type. F a rf ug ium had been

con sidered to be clo sely rela ted to , and mo re p rim it ive than L ig u la ria. How ever, the

karyomo rpho logica l characterist ics of F a rf ug ium , a long w ith its un ique po llen character

do no t suppo rt th is t rea tm en t.
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F a rf ug ium , a sm all genu s of the tribe Senecioneae in the A steraceae, comp rises

th ree species: F. g rand e, F. jap on icum and F. h ibern if lorum
[1 ]. F. g rand e is a cu lt iva ted

species in Japan; F. jap on icum is d ist ribu ted in Ch ina and Japan and F. h ibern if lorum is

endem ic to Japan [1 ]. How ever,L iu [2 ] suggested that th ree species of F a rf ug ium shou ld be

trea ted as one species: F. jap on icum. In ou r check ing specim en s p reserved in the

herbaria, w e found that the leaf mo rpho logy of th is genu s varies great ly. W e guess the

leaf varia t ion of F a rf ug ium m igh t co rrela te w ith its long cu lt iva t ion as m edical p lan ts.

T herefo re, befo re comp letely elucidat ing the facto rs to cau se the leaf varia t ion,w e agree

w ith L iu [2 ] tha t it is bet ter to t rea t th ree F a rf ug ium species based on the leaf varia t ion

as one species.

F a rf ug ium had been con sidered to be clo sely rela ted to , and mo re p rim it ive than

L ig u la ria
[14 ]. Bu t m y research found that the po llen w all u lt rast ructu re of F a rf ug ium

belongs to“H elian tho id”type, a rare po llen type in the Senecioneae w h ile a ll species of

L ig u la ria have the common “Senecio id” type of th is t ribe [18 ]. Karyomo rpho logica l

characters are of u tmo st impo rtance fo r elucidat ing the phylogeny and evo lu t ion of the

A steraceae[4 ] , especia lly fo r the tribe Senecioneae [5～ 6 ]. A lthough the karyo type of F.

jap on icum had been repo rted by A rano [7～ 8 ] and Su & L iu [9 ] , their resu lts w ere

incon sisten t. T he p resen t paper rechecked the karyo types of F. jap on icum. O n the basis

of the ch romo som al data, the rela t ion sh ip of F a rf ug ium to L ig u la ria w as discu ssed.

1　M ateria l and M ethods

T he roo ts of F. jap on icum w ere co llected in N anchuan, Sichuan P rovince, Ch ina.

T he voucher specim en (L iu J ian2quan 421) w as depo sited in N o rthw est P la teau In st itu te

of B io logy, the Ch inese A cadem y of Sciences (NW PB ).

T he roo t t ip s w ere p retrea ted in the m ix tu re of 0. 1% co lch icine and 0. 002 mo löL
hydroxyqu ino line fo r tw o hou rs, and then fixed overn igh t in Carnoyθs f ixa t ive ( 1: 3

glacia l acet ic acid and ab so lu te a lcoho l). T hey w ere m acera ted in 1 mo löL HC l at 60℃

fo r f ive m inu tes, and sta ined and squashed in Carbo l Fu sch in so lu t ion s befo re

ob servat ion. T he karyo type fo rm u la w as based on the m easu rem en ts of m ito t ic

m etaphase ch romo som es. T he karyomo rpho logica l classif ica t ion s of the rest ing and

m ito t ic p rophase in troduced by T anaka [10 ] , the sym bo ls fo r cen trom eric po sit ion s defined

by L evan et a l. [11 ] , and the classif ica t ion of karyo type asymm etry of Stebb in s[12 ] w ere

fo llow ed.

2　R esu lt

In the rest ing nuclei (P la te I: 1) , dark ly sta ined ch rom atin b lock s w ere fo rm ed.

Som e ch romo som es fo rm ed m any ch romom eric granu les and the o thers fo rm ed fib rou s

ch rom atin th reads. T hu s, mo rpho logy of the ch romo som es at rest ing stage w as
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catego rized as the comp lex ch romocen ter type. In the p rophase ch romo som es (P la te I:

2 ) , eu2 and hetero2ch rom atic segm en ts w ere dist ingu ishab le, bu t boundaries of bo th

segm en ts w ere indist inct, and the tran sit ion w as gradual. T he heteroch rom atic segm en ts

w ere dist ribu ted in p rox im al, d ista l o r in terst it ia l reg ion s of bo th arm s, and u sually

sho rter than euch rom atic segm en ts. T hu s, mo rpho logy of the ch romo som es at m ito t ic

p rophase w as of the in terst it ia l type.

T he m etaphase ch romo som es w ere coun ted to be 2n= 60 (P la te I: 3) , ranging from

3. 70 Λm to 2. 64 Λm in length (P la te I: 4). T he average length w as 3. 20 Λm. T he

karyo type w as fo rm u la ted as 2n = 60 = 14m + 26sm + 20st ( 4SA T ). Tw o pairs of

ch romo som es w ere found to have satellites. T he karyo type w as catego rized as Stebb inθs
3A type.

Table 1 Parameters of m itotic metaphase chromosomes of F. j ap on icum

NO RL A R T IRL NO RL A R T IRL

1 1. 45+ 4. 84= 6. 29 3. 34 st 1. 89 16 1. 50+ 1. 69= 3. 19 1. 13 m 0. 97

2 1. 21+ 4. 11= 5. 32 3. 40 st 1. 60 17 1. 45+ 1. 60= 3. 05 1. 10 m 0. 91

3 1. 31+ 2. 90= 4. 21 2. 21 sm 1. 26 18 1. 35+ 1. 60= 2. 95 1. 19 m 0. 89

4 1. 69+ 2. 42= 4. 11 1. 43 m 1. 23 19 1. 26+ 1. 64= 2. 90 1. 30 m 0. 87

5 1. 26+ 2. 56= 3. 82 2. 03 sm 1. 19 20 1. 21+ 1. 69= 2. 90 1. 40 m 0. 87

6 1. 60+ 2. 13= 3. 73 1. 33 m 1. 12 21 1. 16+ 1. 74= 2. 90 1. 50 m 0. 87

7 0. 82+ 2. 71= 3. 53 3. 30 st 1. 06 22 1. 06+ 1. 79= 2. 85 1. 69 m 0. 86

8 1. 26+ 2. 18= 3. 44 1. 73 sm 1. 03 23 1. 21+ 1. 64= 2. 85 1. 36 m 0. 86

9 1. 11+ 2. 27= 3. 38 2. 05 sm 1. 02 24 1. 11+ 1. 74= 2. 85 1. 57 m 0. 86

10 1. 50+ 1. 84= 3. 34 1. 23 m 1. 00 25 1. 06+ 1. 74= 2. 80 1. 64 m 0. 84

11 1. 45+ 1. 84= 3. 24 1. 27 m 0. 99 26 1. 00+ 1. 79= 2. 79 1. 79 sm 0. 84

12 1. 40+ 1. 84= 3. 24 1. 31 m 0. 97 27 1. 26+ 1. 50= 2. 76 1. 19 m 0. 83

13 0. 20+ 3. 04= 3. 24 15. 0 t 0. 97 28 1. 21+ 1. 50= 2. 71 1. 24 m 0. 81

14 1. 55+ 1. 69= 3. 24 1. 09 m 0. 97 29 1. 21+ 1. 45= 2. 66 1. 19 m 0. 80

15 1. 50+ 1. 69= 3. 19 1. 06 m 0. 97 30 1. 21+ 1. 26= 2. 47 1. 04 m 0. 74

　　RL : relative length; A R: arm ratio; T: type; IRL : index of relative length.

3　D iscu ssion

T he ch romo som e num ber of 2n= 60 of F a rf ug ium jap on icum is here reconfirm ed.

Bu t the karyo type is a lit t le d ifferen t from tho se repo rted befo re. A rano [6 ] found the

popu la t ion from Japan has the karyo type of 2n= 60= 38st+ 20sm + 2m (2SA T ) w h ile the

popu la t ion from H ubei p rovince w as repo rted to have the karyo type of 2n= 46sm + 12st

+ 2m. T he popu la t ion from Sichuan p rovince in the p resen t study has the karyo type of

2n = 60 = 14m + 26sm + 20st (4SA T ). T he difference of the karyo types from differen t

popu la t ion s m igh t be due to differen t p ret rea t ing o r karyo type differen t ia t ion along the

geograph ica l d ist ribu t ion. How ever, of a ll th ree popu la t ion s, the ch romo som es w ith the

arm rat io ( the long arm öthe sho rt arm ) above 2. 00 exceed 50% of the w ho le

comp lem en t; therefo re, the karyo types shou ld be catego rized as 3A o r 3B type [8～ 9 ]
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acco rd ing to the karyo type classif ica t ion of Stebb in s[12 ].

A lthough som e au tho r though t that F a rf ug ium con sists of th ree species[1 ] , as sta ted

in the in troduct ion, w e tend to reduce the o ther tw o species as varia t ion s of F.

jap on icum. A t any ra te, F. jap on icum is type species of the genu s and can rep resen t the

genu s to discu ss its system at ic po sit ion. Koyam a [3 ] suggested that F a rf ug ium shou ld be

clo sely rela ted to L ig u la ria. Gro ss2mo rpho logica lly the fo rm er differs w ith the la t ter

genu s in the invo lu te young leaves and hairy achenes. T h is suggest ion w as fo llow ed by

Jeffrey and Chen [13 ] and B rem er [6 ]. Fu rthermo re, L iu [14 ] though t that the invo lu te young

leaves occu r m ain ly in the fern p lan ts, and F a rf ug ium w ith th is character shou ld be mo re

p rim it ive than L ig u la ria. T he po llen w all u lt rast ructu re of F a rf ug ium belongs to

“H elian tho id”type, a rare po llen type, on ly found in P ackera , P erica llis and D oron icum

of the Senecioneae [15～ 17 ] w h ile a ll species of L ig u la ria have the common“Senecio id”type

of th is t ribe [18 ]. T he ch romo som e num ber of mo st species of L ig u la ria is 2n = 58, the

ch romo som es w ith the arm rat io above 2. 00 do no t exceed 50% of the w ho le

comp lem en t and the karyo type belongs to 2A type [18 ]. Bo th po llen and ch romo som e

characterist ics do no t suppo rt tha t F a rf ug ium and L ig u la ria are clo sely rela ted to each

o ther. A cco rd ing to Karis[19 ] , “H elian tho id ”po llen type rep resen ts a apomo rph ic

character in the Senecioneae. In mo st angio sperm s, the karyo type evo lu t ion is from

symm etry to asymm etry [12 ]. T he 3A o r 3B karyo type of F a rf ug ium shou ld be at mo re

evo lu t ionary stage than the 2A karyo type of L ig u la ria. So , bo th po llen and

karyomo rpho logica l data can no t a lso agree w ith the op in ion that F a rf ug ium is mo re

p rim it ive than L ig u la ria. T he system at ic po sit ion of F a rf ug ium in the Senecioneae needs

a fu rther study.
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Explana tion of pla te:
Plate É 　1. T he resting nuclei ×1 800; 2. T he p rophase ch romo som e ×3 000; 3. T he m etaphase ch romo som es ×

3 000; 4. Karyo type
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