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Since 1 955 the present author and his collaborators have carried out observations on the karyotypes of 

145 races of T. gesneriana and a race of T.edulis was reported (Takusagawa et al. 1 955, '56, '57, '58, 

'59, '6C, '62) . Moreover, the author made the karyotype analysis in three races of T. gesneriana. The 

present paper deals with the resulte of this investigation 

MATERIALS AND METHODS 

The materials used are listed in Table I . A11 the specimens were treated by same method as described 

in Part V11 of this series. 

Table I . Races used as the material 

Plant name 

I Early Flowering Tulips 

* Single Early Tulips 

1 . Getreral de Wet 

II Late Flowering Tulips 

* Darwin Tulips 

2 . Golden Age 

* Parrot Tulips 

5 . Gemlna 

2n 

24 

24 

24 

Karyotype 

B
 

A-1 

A-2 

RESULTS OF OBSERVATION 

1 . Tulipa gesneriana race General de Wet 2 n =24 (B) (Fig. ~ Table 2 ) 

This race has twenty four chromosomes in its somatic cell. As shown in Fig. 1 

chromosomes are composed 0L twelve pairs which may be classified into ten groups 

cludes one pair of. the largest chromosomes 0L the cornplment (chromosomes, nos. 1 

Figs. 

(5) 

(1 ) 

(2) 

and Table 2, these_ 

The {irst group in-

and 2 ) . They have 
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each a subterminal constriction. The second group consists of one pair of large chromosomes with sub-

terminal constrictions (5 and 4) . The third group includes one pair of subterminally constricted chromo-

somes ( 5 and 6 ) . The fourth group includes one pair of chromosomes of middle size with subterminal 

constrictions ( 7 and 8 ) . The fifth group includes two pairs of chromosomes of middle size with subter-

minal constrictions ( 9, I O, 1 1 and 1 2) . The sixth group includes one pair of chromosomes with subter-

minal constrictions (15 and 1 4) . The seventh group includes one pair of chromosomes with subterminal 

constrictions (15 and 1 6) . The eighth group includes one pair ol chromosomes with subterminal constric-

tions (17 and 1 8) . The ninth group includes two pairs of chromosomes with subterminal constrictions (19, 

20, 21 and 22) . The tenth group includes one pair of chromosomes with subteirminal constrictions (25 

and 24) . 

Table _2 . Measurements of length of somatic chlomosomes m Tulrpa gesnertana race Gene7 al de 1~:7et 

Chromosomes Long 
arm ( ~) 

1 ,2 

5,4 

5,6 

7,S 

9,10 

11 ,12 

15,14 

15,16 

17,18 

1 9 , 2c 

21 ,2~ 

25 , 24 

10.S 

lc.2 

9.6 

9.0 

8.4 

8.7 

8.1 

7.5 

6.9 

6.6 

6.5 

6.5 

Short 
arm (~L) 

4.c 

5.6 

5.0 

5.0 

5.0 

2.7 

2.7 

5.c 

5.c 

2.7 

5.c 

2.1 

Whole 
length (~L) 

14.8 

15.*Q 

12.6 

12.c 

11 .4 

11 .4 

lc.8 

lc.5 

9.9 

9.5 

9.5 

8.4 

Relative 

length 

5.5 

5.2 

4.7 

4.5 

4.5 

4.5 

4.0 

5.9 

5.7 

5.5 

5.5 

5.1 

Folo 

27 

26 

24 

25 

26 

~ 24 
25 

29 

5c 

29 

52 

25 

TFolo 

27 

2 Tulipa gesnerla7ra race Golden Age 2 n 24 (A I ) (Fig. I Table 5 ) 

There were twenty four chromosomes in the root-tip cell of this race. The twenty four somatic chro-

mosomes may by classiLied into eleven groups by their shape, size and position of constrictions (Fig. 5 

Table 4 ) . The flrst group includes one pair of chromosomes with subterminal constrictions ( I and 2 ) 

The second group includes one pair of chromosomes each o{ which is curved and has subterminal con= 

strictions ( 5 and 4 ) . The third group includes one pair of chromosomes with subterminal constrictions 

( 5 and 6 ) . The fourth group includes one pair with submedian constrictions ( 7 and 8 ) . The fifth 

group includes one pair o{ chromosomes with subterminal constrictions ( 9 and I O). The sixth group 

includes one pair of chromosomes with subterminal constrictions (1 1 and 1 2) . The seventh group cons-

ists of one pair 0L chromosomes with subterminal constrictions (15 and 1 4) . The eighth group consists 

of one pair of chromosomp_s with subterminal constrictions (15 and 1 6) . The ninth group includes one 
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pa虻of　chro1mosome　w1th　sub皿ed1an　constr1ct1ons（17and18）　The　tenth　group　mc1ud－es　two　pairs　o王

chromosomes　w1th　subtermmal　constrlct1ons（19・20・21and・22）　The　e1eventh　group　mc1udes　ong　pair

o｛chromosomes　w1th　submed1an　constr工ct1ons（23and24）

Tab1e3．Measure皿ents　o工1ength　o｛somat1c　chromoso皿es　m　T〃妙αgθ吻舳舳race　Go肋〃Agθ

　　　　　　　　　　　　　　　　　Long

Chromosomes
　　　　　　　　　　　　　　　　　arm（μ）

Short　　　　Who1e　　　　　Re1at1ve　　　F％
arm（μ）　　　　1enσth（μ）　　　　　1ength

　1，2　　　　　　　　10．8　　　　　　　　　3．5

　3，4　　　　　　　　9．4　　　　　　　　ろ．5

　5，6　　　　　　　　8．7　　　　　　　　3，5

　　7　　　　　　7．7　　　　　　4，2

　　8　　　　　　7．8　　　　　　4．1

　9，10　　　　　　　8．4　　　　　　　　3，1

11，12　　　　　　　7．3　　　　　　　　3，5

13，14　　　　　　　7．3　　　　　　　　2，8

15，16　　　　　　　6．3　　　　　　　　2，4

17，18　　　　　　　5．6　　　　　　　　3，1

19，20　　　　　　　5．6　　　　　　　　2，8

21，22　　　　　　　5．9　　　　　　　　2，4

23，24　　　　　　　　　4．9　　　　　　　　　　2．8

／4．3　　　　　　　　　　　　5．7　　　　　　　　　　　24

12．9　　　　　　　　　　5．1　　　　　　　　　27

12．2　　　　　　　　　　4．9　　　　　　　　　29

11．9　　　　　　　　　　　　4．7　　　　　　　　　　　35

11．9　　　　　　　　　　4．6　　　　　　　　　35

11．5　　　　　　　　　　4．6　　　　　　　　　27

10．8　　　　　　　　　　　　　4．3　　　　　　　　　　　32

10．1　　　　　　　　　　4．0　　　　　　　　　28

8．7　　　　　　　　　3．5　　　　　　　　28

　8．7　　　　　　　　　　3．5　　　　　　　　　36

8．4　　　　　　　　　　3．4　　　　　　　　　35

8．3　　　　　　　　　　　　3．3　　　　　　　　　　　29

　7．7　　　　　　　　　　3．1　　　　　　　　　36

TF％

30

3．T〃1幼αg3棚〃α舳race　Gθ刎刎α2n＝24（A－2）　（Fig．2Tab1e4）

　　Th1s　race　has　twen印｛our　chromoso皿es　m1ts　somatlc　ce11As　shown　m　F1g　2and－Tab1e4these

chromosomes　are　composed　o｛twe1ve　pa1rs　wh1ch皿ay　be　c1ass1｛1ed．1nto　e1even　groups　The｛1rst　group

mcludes　one　pa1r　of　the1argest　chro皿osomes　o｛the　compヱe1ment（1and－2）They　haye　each　a　subter－

m1na1constr1ct1on　The　second．9roup　cons1sts　of　one　pa1r　of1arge　chro皿osomes　w1th　submeb1an　constr1c－

t1ons（3and4）　The　th1rd．9roup1nc1udes　one　pa1r　of　subtermma11y　constr1cted．chromosomes　（5and

6）The｛ourth　group1nc1udes　one　pa1r　of　chromoso皿es　o｛m1dd1e　s1ze　w1th　submed1an　constnct1ons（7

and8）The舳h　group　mc1ud．es　one　pa1r　o｛chro皿osomes　o｛m1ddユe　slze　w1th　subterm1na1constr1ot1ons

（9and．10）The　s1xth　group　mc1ud．es　one　pa1r　o｛ehro1m－oso皿es　o｛㎜1d．d1e　s1ze　w1th　subtermma1constr1c－

t1ons（11and12）The　seyenth　group　mcIudes　one　pa1r　o王chromosomes　w1th　subtermma1constr1ct1ons

（／3and．14）The　e1ghth　group1nc1ud－es　two　pa1rs　o｛chro㎜osomes　w1th　subtermma1constr1ct1ons（15，／6，

17and－18）The　mnth　group1nc1udles　one　pa1r　o｛chromosomes　w1th　subtermma1constr1ct1ons（19and．

20）The　tenth　group　mc1ud－es　one　pa1r　of　chromosomes　w1th　subterlm1na1constr1ct1ons（21and－22）　The

e1eventh　group　mc1udes　one　pa1r　o｛chromosomes　w1th　submed1an　constr1ct1ons（23and．24）　One　o土

wh1ch（24）1s　a11tt1e　s皿a1ユer　than　the　other（23）
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Talbe 4. Measurements o{ Iength of somatic chromosomes in Tulipa gesneriana race Getmna 

Chromo somes Long 
arm (~) 

1
 
2
 

5,4 

5,6 

7,8 

9,10 

11 ,12 

15,14 

15 

16 

17,18 

1 9 , 20 

21 , 22 

25 

24 

10.9 

9.2 

7.9 

8.9 

8.6 

8.5 

7.5 

7.0 

6.c 

6.5 

6.5 

6.0 

5.5 

4.6 

5.5 

Sho rt 

arm (~) 

2.5 

5.5 

4.6 

5.c 

5.c 

5.c 

5.c 

2.6 

5.c 

2.5 

2.5 

2.0 

2.5 

2.6 

2.6 

Whole 
length (~) 

15.2 

12.5 

12.5 

11.9 

11 .6 

11 .5 

lc.5 

9.6 

9.c 

8.6 

8.6 

8.c 

7.6 

7.2 

5.9 

Relative 

length 

5.5 

5.2 

5.2 

5.c 

4.8 

4.7 

4.5 

4.0 

5.8 

5.6 

5.6 

5.5 

5.2 

5.0 

2.5 

Folo 

17 

26 

57 

25 

26 

27 

29 

27 

55 

27 

27 

25 

5c 

56 

44 

TF olo 

29 

CONSIDERATIONS OF THE KARYOTYPE OF THE DIPLOID RACES 

IN T ULIPA GESNERIANA 

The results 0L the observations of the present investigation on the chromosomes in three races of 

Tulipa gesneriana have revealed that the race studied were diploid, having twenty four somatic chromo-

somes. Of the karyological facts concerned with the karyotypes obtained, those which seem to be note-

worthy may be pointed out as follows: 

(1) In all the races studied there was the largest chromosome with a subterminal constriction in each 

chromosome set. (2) In a chromosome set of many races. chromosomes of the large size were iound 

three or {our in number. One 0L them had a median or submedian constriction, while the others had 

subterminal ones. (5) Most 0L the chromosomes o{ middle size each had a subterminal constriction 

Some races had one or two chromosomes of middle size with a submedian constriction. (4) Each of 

the chromosomes of small size had a subterminal constriction. In some races one of the chromosomes 

of small size was much smaller than the others. (5) In some races all the chromosomes of a chromo-

some set had subterminal constrictions 

From the view point of karyotypes the races used in this study may be classified as follows 

A-1 type : Golden Age. 

A-2 type : Genmra. 

B type General de Wet 
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SUMMARY 

The karyotype studies were made on three races in Tulipa gesneriana.. 

A11 the races studied were diploid, having twenty four somatic chromosomes. 

Frcm the star.dpGint G{ the karyctype the three races may by cla~<siLied into three types. 

Golden. Age. A-2 type : Ge7n7n,a,. B type : General de VVet. 

A i type 

1 ~ 3 4 5 6 7 8 9 10 11 12 15 14 15 16 17 18 19 2C 21 22 

A-1 

25 

type : 

24 

A 2 type 

1 2 5 4 5 6 7 8 9 IC 11 12 15 14 15 16 17 18 19 C 21 2 25 24 ' l~ ~ 

B type 
1 2 5 4 5 6 7 8 9 10 11 12 15 14 15 16 17 18 19 20 21 22 25 24 

Figs. 

1
.
 

Figs. 

4
.
 

1 -~ . Somatic chromosomes of three races in Tu'lipa. gesneriana. 

Golden, Age. 2 Ge;nr/za. 5 . General de Wet. (.ca. ;.': 125O 

S
 

S
 

4 5. Photcmicrographs of scmatic chromcscmes of two races in T'ulifta, gcs7le'ria7la. 

Golden Age. 5. Geln]na. (,ca. ;~'95O 

fig103801.pdf
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　　　　　　　　　　　　　　　　　　　　　　摘　　　　要

丁ω妙αg舳6伽伽に属する3種類の核型分析が行われた。すべてこの3種類は二倍体であって体細胞の染

色体数は24個であっ㍍核型の上からこの3種類を分析すると，次の如くである。即ちA－1type：Go肋〃

Agθ・A－2type：Gθ舳刎α．B　type：G伽θ榊1ゐW助．
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