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獐牙菜属 5种植物的核型研究

何廷农,王　伟,薛春迎
(中国科学院西北高原生物研究所,西宁 810001)

摘　要: 首次报道了中国 5种獐牙菜属植物的染色体数目和核型。它们染色体中期核型和相

对长度组分分别是: 四数獐牙菜为 2n= 14= 4m + 8sm + 2st= 2L + 6M 2+ 4M 1+ 2S; 华北獐牙

菜 2n= 28= 12m + 14sm + 2st= 6L + 8M 2+ 8M 1+ 6S; 二叶獐牙菜为 2n = 28= 14m + 4sm +

10st= 2L + 14M 2+ 10M 1+ 2S;抱茎獐牙菜为 2n= 20= 6m + 12sm + 2st= 8M 2+ 12M 1; 浙江獐

牙菜为 2n= 20= 8m + 4sm + 8st= 8M 2+ 12M 1。
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A karyom orpholog ica l study on 5 spec ies
of Swer tia (Gen tianaceae)
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(N o rthw est P lateau Institu te of B io logy, the Ch inese A cadem y of Sciences, X in ing 810001)

Abstract: T he p resen t paper repo rts the karyomo rpho logica l data of 5 species of Sw erti2
a. T he karyo type fo rm u lae are as fo llow s: S. terap tera 2n = 14= 4m + 8sm + 2st= 2L +

6M 2+ 4M 1+ 2S; S. w olf ang iana 2n= 28= 12m + 14sm + 2st= 6L + 8M 2+ 8M 1+ 6S; S. bi2
f olia 2n= 28= 14m + 4sm + 10st= 2L + 14M 2+ 10M 1+ 2S; S. f ranchetiana 2n= 20= 6m +

12sm + 2st= 8M 2+ 12M 1; S. h ick in ii 2n= 20= 8m + 4sm + 8st= 8M 2+ 12M 1. T he ch romo2
som e num bers and karyo types of a ll species are repo rted fo r the first t im e.
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Sw ertia (Gen t ianceae) comp rises 11 sect ion s w ith abou t 160 species, m ain ly dis2
t ribu ted in N o rthern temperate zone. M o st sect ion s and species are concen tra ted on

w estern Ch ina, a few species in N o rth Am erican and A frican and on ly one species ex2
tending to Eu rope. Sou thw est Ch ina and its ad jacen t area are its m ajo r cen ter of d ist ribu2
t ion and diversity [1 ]. How ever, karyomo rpho logica l invest iga t ion s on Sw ertia from th is

reg ion are very poo r. Fo llow ing ou r repo rts of karyomo rpho logica l studies on Ch inese

p lan ts of Gen t ianaceae[2, 3 ] , the p resen t paper con tribu tes karyomo rpho logy of 5 species

in Sw ertia.

1　M ateria ls and M ethods

T he m ateria ls and their localit ies are tabu la ted in T ab le 1. T he voucher specim en s

are p reserved in the herbarium of N o rthw est P la teau In st itu te of B io logy, the Ch inese A 2
cadem y of Sciences, T he Peop leπs R epub lic of Ch ina (HNW P).

Table 1　L ocal ity and chromosome numbers of the exam ined taxon in Swer tia

T axon M aterial Ch rom. N o. L ocality and V oucher specim en altitude

S. tetrap tera O vary 2n= 14 M aqenm Q inghai, Xue Chun2ying 02, 3800 m

S. bif olia O vary 2n= 28 Guinai, Q inghai, L iu J ian2quan 12, 3900 m

S. w olf ang iana O vary 2n= 28 M aduo, Q inghai, Zhou L i2hua 2242, 3700 m

S. h ickn ii Roo ts 2n= 20 M t. N angya, A nhu i, Shao J ian2zhang 91083, 1500 m

S. f ranchetiana O vary 2n= 20 Changdu, X izang, L iu J ian2quan 154, 3800 m

　　Fo r the ob servat ion s of ovaries, the m ethod in troduced by L iu [4 ] w as taken. Fo r the

grow ing roo t t ip s, the p rocedu re w as as sam e as ou r fo rm er repo rts[2～ 3 ]. T he karyo type

fo rm u lae are est im ated acco rd ing to L eavan et a l[5 ]. T he term ino logy u sed fo r ch romo2
som e comp lem en t of rela t ive length (C. R. L. ) is tha t defined by Kuo et a l[6 ]. T he classi2
f ica t ion of karyo type asymm etry fo llow s Stebb in s[7 ]. T he in trach romo som al asymm etry

index (A 1) and the in terch romo som al asymm etry index (A 2) p ropo sed by Rom ero

Zarco [8 ] as w ell as index of the karyo typ ic asymm etry (A s. k% ) p ropo sed by H isao A ra2
no [9 ] w ere adop ted.

2　R esu lts

2. 1　Swer tia tetrap tera M ax im. (sect. Herteran thos). Table 2, Pla te É : 1, 5.

　　T h is species exh ib its the ch romo som e num ber of 2n = 14; the m ito t ic2m etaphase

comp lem en t con sists of 4 m edian, 8 subm edian and 2 sub tem inal ch romo som es. T he com 2
p lem en t of rela t ive length show s 2 long (L ) , 6 longer (M 2) , 4 sho rter (M 1) and 2 sho rt

(S) ch romo som es. T he to ta l length of the ch romo som e comp lem en t is 26 Λm and the

m ean length 3. 14 Λm. T he length s range from 4. 6 to 1. 73 Λm. T he ch romo som e b i2
modality is d ist inct. T he karyo type asymm etry w as catego rized to be the 2B type. T he

karyo type asymm etry indices are A 1= 0. 45, A 2= 0. 29 and A s. k% = 66. 46. T he ch ro2
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mo som e num ber and karyomo rpho logy of th is species are repo rted here fo r the first

t im e.

Table 2　The chromosome parameters in S. tetrap tera

Param etersøS. tetrap tera

N o. RL RS RT A R PC C. R. L

1 16. 02 4. 90 20. 92 3. 27 st 1. 46 (L )

2 11. 73 5. 34 17. 07 2. 20 sm 1. 20 (M 2)

3 10. 25 5. 43 15. 68 1. 89 sm 1. 10 (M 2)

4 8. 32 6. 13 14. 75 1. 36 m 1. 01 (M 2)

5 8. 32 4. 82 13. 14 1. 73 sm 0. 92 (M 1)

6 7. 44 3. 42 10. 86 2. 18 sm 0. 76 (M 1)

7 4. 38 3. 50 7. 88 1. 25 m 0. 55 (L )

　　RL = relative length of long arm , RS= relative length of sho rt arm , RT = relative to tal length of ch romo som e, A R

= arm ratio, PC= po sit ion of cen trom ere; m = m edian, sm = subm edian, st= sub term inal; C. R. L = ch romo som e comp le2

m ent of relative length.

Table 3　The chromosome parameters in S. bif olia and S. wolf ang iana

Param etersøS. bif olia S. w olf ang iana

N o. RL R S R T A R PC C. R. L N o. RL R S R T A R PC C. R. L

1 7. 59 2. 15 9. 74 3. 54 st
1. 36
(L ) 1 6. 01 5. 21 11. 22 1. 15 m

1. 57
(L )

2 6. 60 1. 99 8. 59 3. 32 st
1. 20
(M 2) 2 6. 81 3. 00 9. 81 2. 27 sm

1. 37
(L )

3 4. 73 3. 62 8. 35 1. 31 m
1. 17
(M 2) 3 5. 29 4. 05 9. 34 1. 31 m

1. 31
(L )

4 4. 65 3. 10 7. 75 1. 86 sm
1. 09
(M 2) 4 5. 21 2. 80 8. 01 1. 86 sm

1. 13
(M 2)

5 5. 48 2. 07 7. 55 2. 65 sm
1. 06
(M 2) 5 4. 41 3. 41 7. 82 1. 29 m

1. 10
(M 2)

6 3. 93 3. 38 7. 31 1. 16 m 1. 02
(M 2) 6 4. 29 3. 45 7. 74 1. 24 m 1. 05

(M 2)

7 5. 52 1. 73 7. 25 3. 02 st 1. 02
(M 2) 7 5. 65 1. 60 7. 25 3. 53 st 1. 02

(M 2)

8 3. 66 3. . 58 7. 24 1. 02 m 1. 01
(M 2) 8 4. 37 2. 68 7. 05 1. 63 m 0. 99

(M 1)

9 3. 89 2. 62 6. 51 1. 48 m 0. 91
(M 1) 9 4. 81 1. 60 6. 41 3. 00 sm 0. 90

(M 1)

10 3. 77 2. 74 6. 51 1. 38 m
0. 91
(M 1) 10 4. 21 2. 20 6. 41 2. 09 sm

0. 90
(M 1)

11 3. 50 2. 98 6. 48 1. 17 m
0. 90
(M 1) 11 4. 05 1. 96 6. 01 2. 06 sm

0. 84
(M 1)

12 4. 97 1. 23 6. 20 4. 03 st
0. 87
(M 1) 12 3. 01 1. 48 4. 49 2. 03 sm

0. 63
(S)

13 4. 77 0. 87 5. 64 5. 45 st
0. 79
(M 1) 13 2. 60 1. 48 4. 08 1. 76 sm

0. 57
(S)

14 2. 70 2. 03 4. 73 1. 33 m
0. 66
(S) 14 2. 40 1. 60 4. 00 1. 50 m

0. 56
(S)

　　See T ab le 2 fo r the exp lanation of abbreviations.

2. 2　Swer tia bif olia Batal. ( sect. Rugosa) Table 3; Pla te É : 2, 6.

T h is species exh ib its the ch romo som e num ber of 2n = 28; the m ito t ic2m etaphase
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comp lem en t con sists of 14 m edian, 4 subm edian and 10 sub tem inal ch romo som es. T he

comp lem en t of rela t ive length show s 2 long (L ) , 14 longer (M 2) , 10 sho rter (M 1) and 2

sho rt (S) ch romo som es. T he to ta l length of the ch romo som e comp lem en t is 58. 06 Λm

and the m ean length is 4. 15 Λm. T he length s range from 5. 60 to 2. 53 Λm. T he ch romo2
som e b imodality is ind ist inct. T he karyo type asymm etry w as catego rized to be the 2B

type. T he karyo type asymm etry indices are A 1= 0. 53, A 2= 0. 27 and A s. k% = 68. 34.

T he ch romo som e num ber and karyomo rpho logy of th is species are repo rted here fo r the

first t im e.

2. 3　Swer tia. wolf ang iana Grun ing. (sect. R ugo sa) Table 3; Pla te É : 3, 7.

T h is species exh ib its the ch romo som e num ber of 2n = 28. T he m ito t ic2m etaphase

comp lem en t con sists of 12 m edian, 14 subm edian and 2 sub tem inal ch romo som es. T he

comp lem en t of rela t ive length show s 6 long (L ) , 8 longer (M 2) , 8 sho rter (M 1) and 6

sho rt (S) ch romo som es. T he to ta l length of the ch romo som e comp lem en t is 48. 13 Λm

and the m ean length is 3. 44 Λm. T he length s range from 5. 40 to 1. 93 Λm. T he ch romo2
som e b imodality is d ist inct. T he karyo type asymm etry w as catego rized to be the 2B

type. T he karyo type asymm etry indices are A 1= 0. 42, A 2= 0. 30 and A s. k% = 63. 35.

T he ch romo som e num ber and karyomo rpho logy of th is species are repo rted here fo r the

first t im e.

2. 4　Swer tia h ick in ii Burk. (sect. Ophelia, ser. R amo sae) , Table 4; Pla te É : 3, 8.

Table 4　The chromosome parameters in S. h ickn ii and S. f ranchetiana

Param etersøS. h ickn ii S. f ranchetiana

N o. RL R S R T A R PC C. R. L N o. RL R S R T A R PC C. R. L

1 3. 59 8. 23 11. 82 2. 29 sm 1. 18
(M 2) 1 5. 71 6. 62 12. 33 1. 16 m 1. 22

(M 2)

2 5. 33 6. 28 11. 60 1. 18 M
1. 16
(M 2) 2 3. 58 7. 76 11. 34 2. 17 sm

1. 12
(M 2)

3 5. 15 5. 89 11. 04 1. 14 m
1. 10
(M 2) 3 5. 10 6. 24 11. 34 1. 22 m

1. 12
(M 2)

4 4. 59 5. 63 10. 22 1. 23 m
1. 02
(M 2) 4 3. 80 7. 15 10. 95 1. 88 sm

1. 08
(M 2)

5 3. 72 6. 11 9. 83 1. 64 m
0. 98
(M 1) 5 2. 93 6. 85 9. 78 2. 34 sm

0. 96
(M 1)

6 2. 25 7. 40 9. 65 3. 29 st
0. 97
(M 1) 6 4. 30 5. 02 9. 32 1. 17 m

0. 92
(M 1)

7 1. 95 7. 49 9. 44 3. 84 st
0. 94
(M 1) 7 2. 44 6. 58 9. 02 2. 70 sm

0. 89
(M 1)

8 1. 99 7. 27 9. 26 3. 65 st
0. 93
(M 1) 8 2. 13 6. 71 8. 84 3. 15 st

0. 86
(M 1)

9 1. 60 7. 27 8. 87 4. 54 st
0. 89
(M 1) 9 2. 47 6. 24 8. 71 2. 52 sm

0. 85
(M 1)

10 2. 38 5. 89 8. 27 2. 47 sm
0. 83
(M 1) 10 2. 24 6. 24 8. 47 2. 79 sm

0. 84
(M 1)

　　See T ab le 2 fo r the exp lanation of abbreviations.

T h is species exh ib its the ch romo som e num ber of 2n = 20. T he m ito t ic2m etaphase

comp lem en t con sists of 8 m edian, 4 subm edian and 8 sub tem inal ch romo som es. T he com 2
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p lem en t of rela t ive length show s 8 longer and 12 sho rter ch romo som es. T he to ta l length

of the ch romo som e comp lem en t is 23. 10 Λm and the m ean length is 2. 31 Λm. T he

length s range from 1. 91 to 2. 73 Λm. T he ch romo som e b imodality is ind ist inct. T he

karyo type asymm etry w as catego rized to be the 3A type. T he karyo type asymm etry in2
dices are A 1= 0. 50,A 2= 0. 12 and A s. k% = 67. 45. T he ch romo som e num ber and kary2
omo rpho logy of th is species are repo rted here fo r the first t im e.

2. 5　Swer tia f ranchetiana H. Sm ith (sect. Ophel ia , ser. Ram osae) , Table 4; Pla te É : 1, 9

T h is species exh ib its the ch romo som e num ber of 2n = 20. T he m ito t ic2m etaphase

comp lem en t con sists of 6 m edian, 12 subm edian and 2 sub tem inal ch romo som es. T he

comp lem en t of rela t ive length show s 8 longer and 12 sho rter ch romo som es. T he to ta l

length of the ch romo som e comp lem en t is 26. 69 Λm and the m ean length is 2. 63 Λm. T he

length s range from 2. 23 to 3. 59 Λm. T he ch romo som e b imodality is ind ist inct. T he

karyo type asymm etry w as catego rized to be the 3A type. T he karyo type asymm etry in2
dices are A 1= 0. 46,A 2= 0. 14 and A s. k% = 65. 34. T he ch romo som e num ber and kary2
omo rpho logy of th is species are repo rted here fo r the first t im e.

3　D iscu ssion

T he ch romo som e coun ts of Sw ertia are m ain ly lim ited to the Japanese species[10 ] and

the W estern H im alayan species[11 ]. So far, ch romo som e num bers of 2n = 60, 52, 28, 26,

24, 22, 20, 18, 16, 14 have been reco rded fo r the genu s[10～ 15 ]. F rom the ch romo som e data

availab le, one finds that som e sect ion s (e. g. sect. Ophelia) are po lybasic w h ile som e sec2
t ion s (e. g. sect. R ugo sa) have a con stan t basic ch romo som e num ber. How ever, it is st ill

d iff icu lt to connect the ch romo som e data w ith the gro ss mo rpho logy. T he m echan ism s of

ch romo som e varia t ion in the genu s are st ill puzzling. O ne m ay expect to find h igh ch ro2
mo som e diversity in the moun ta in region s of W estern Ch ina, w h ich is the area of the

h ighest specif ic d iversity fo r th is genu s. In tu rn, the resu lt m ay con tribu te mo re clues to

understand the evo lu t ionary m echan ism s of ch romo som e varia t ion in th is genu s. T he

ch romo som e studies on mo re species from th is reg ion is cu rren t ly undertaken in ou r lab,

w h ich w ill assist in so lving the above p rob lem s.
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Explana tion of Pla te:
Plate É　F ig. 1, 5. Som atic ch romo som es of S. tetrap tera , 1. M ito tic m etaphase. 5. Karyo types. F ig. 2, 6. Som atic ch ro2

mo som es of S. bif olia, 2. M ito tic m etaphase. 6. Karyo types. F ig. 3, 7. Som atic ch romo som es of S. w olf ang iana, 3. M i2

to tic m etaphase. 7. Karyo types. F ig. 4, 8. Som atic ch romo som es of S. h ickn ii, 4. M ito tic m etaphase. 8. Karyo types. F ig.

9. Karyo types of S. f ranchetiana. Scale bars= 10 Λm.

1553期 何廷农等:獐牙菜属 5种植物的核型研究



何廷农等:獐牙菜属 5种植物的核型研究 图版É

H e T ing2nong et a l. : A Karyomo rpho logica l Study on 5 species of Sw ertia P late É

See exp lanat ion at the end of tex t


