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INTRODUCTL0N 

Since 1955 the present author and his collaborators has carried out observations on the 

karyotypes of 148 races of T. gesneriana and a race of T. edulis was reported (Takusagawa 

et al. 1955, '56, '57, '58, '59, '60. '62a, '62b) . Moreover, the author made the karyotype analysis 

in seven reces of T. .-esneriana. The present paper deals with the resulte of thisinvestigation. 

MATERIALS AND MET}IODS 

The materials used are listed in Tab]e 1. A11 the specimens were treated by same method 

as described in Part VII of this series. 

Table 1. Races used as the material 

Plant name 

I Early Flawering Tulips 

* Single Early Tulips 

1 . Violet Beauty 

* Double Early Tulips 

2. Boule de Neige 

* Mendel Tulips 
5. White Sail 

~ Triumph Tulips 
4. Violetta 

II Late Flowering Tulips 

* Cottage Tulips 

5. White Rock 

* Darwin Tulips 

6. Allard Pierson 

7. Professor Rauwe71'hof 

2n 

24 

24 

24 

24 

24 

24 

24 
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Figs. -
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1. Tulipa 

This race 

bcresnerzana 

has twelve 

race 

pairs 

RESUl.TS OF OBSERVATION 

V~olet Beauty 2n=24 (B) (Fig. 3 Table 2) 

of somatic chromosomes. They may be 
1
 

classif ied into eight 
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groups. The first group includes one pair of chromosomes of the largest size (1 and 2). 

They hav~e each a subterminal constriction. The sec-ond group inc]udes two pairs of 

chromosomes with subterminal constrictions (3, 4, 5 and 6) . The third group includes two 

pairs of chromosomes T;~7ith subterminal constrictions (7, 8, 9 and 10) . The fourth group 

includes t~vvO pairs of chromosomes '~7ith subterminal constrictions (11, 12, 13 and 14). The 

fifth group includes two pairs of chromosomes with subterminal constrictions (15, 16, 17 and 

18) . The sixth group includes one pair of chromosomes with subterminal constrictions (19 

and 20). The seventh group includes one pair of chromosomes with subterminal constrictions 

(21 and *92) . The eighth group inc]udes one pair of chromosornes with submedian constric-

tions (23 and 24) . 

Table 2. Measurements of len. gth of somatic chromosomes in 

Tulipa baesner~ana race Violet Beauty 

Chromosomes Long 
arm (.lLb) 

1 ,2 

5,4 

5,6 

7,8 

9, I O 

11,12 

15,14 

15,16 

17,18 

19,20 
2'1 , 22 

25 , 24 

11 .8 

10.7 

9.7 

8.8 

8.5 

8.1 

7.8 

7.0 

6.5 

5.9 

5.2 

5.6 

Short 
arm ( /1 ) 

5.1 

2.1 

2.6 
2.(,~! 

2.8 

2.1 

1 .9 

2.1 

2.6 

2.4 

2.1 

2.6 

Whole 
1 ength (l-L) 

14.9 

12.8 

12.3 

11 .6 

1 '1 .1 

10.2 

9.7 

9.1 

9.1 

8.5 

6.2 

Relative 

length 

6.1 

5.5 
5 . 'I 

4.8 

4.6 

4.5 

4.0 

5.8 

5.8 

5.4 

~.0 

2.6 

Folo 

2
1
 

16 
2
'
 

24 

25: 

2
1
 

_~0 

25 

29 

29 

~~9 

4~~ 

TFolo 

25 

2 TuZrpa gesneriana race Boule de Neige 2n=24 (A-2) (Fig. I Table 3) 

This race has twelve pairs of chromosomes which are classified into eleven groups by 

their shape, size and position of constrictions. The first group includes one pair of chr_ on~LO-

somes with subterminal constrictions (1 and 2) . The second group includes one pair of 

chromosomes with submedian constrictions (3 and 4) . The third group includes one pair 

of chromosomes with subterminal constrictions (5 and 6) . The fourth group includes one 

pair of chromosomes with subterminal constrictions (7 and 8) . The fifth group includes one 

pair of chromosomes with subterminal constrictions (9 and 10) . The sixth group includes 

one pair of chromosomes with submedian constrictions (11 and 12) . The seventh group 

includes one pair of chromosomes with subterminal constrictions (13 and 14) . The eighth 

group includes one pair of chromosomes with subterminal constrictions (15 and 16) . The 

ninth group includes two pairs of chromosomos with submedian constrictions (17, 18, 19 and 
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20). . The_, tenth group inc]udes one pair of chromosomes witll submedian constrictions (21 

and_ 22) . The eleventh group includes one pair of chromosomes with submedian constric-

tions (23 and 24) . 

Table 3. Measurements of length of somatic chromosomes in 

Tulipa gesneriana race Boule de Nei~ae 

Chromosomes Long 
arm (!LL) 

1
 
2
 
J7,4 

5,6 

7,8 

9, Io 

11,1_,~ 

lb~,14 

*1 5, 1 6 

1 7, '18 

1 9 , 20 

21 , 22 

25 , 24 

6.2 

6.0 

5.5 

4.9 

4.9 

4.9 

4.2 

4.0 

U~~'7 

5.5 

5.5 

5.1 

~_.,.1 

Short 
arm (lLb) 

2.5 

2.7 

5.5 

2.O7 

2.2 

2.0 

2.2 

2.0 

1 .8 

2.0 

2.0 

2.0 

1 .8 

Whol e 
length ( /t) 

8.7 

8.7 

8.6 

7.~2 

7.1 

6.9 

6.4 

6.0 

5.5 

5.5 

5._~ 

5.1 

4.9 

Relative 

length 

5.6 

5.6 

5.6 

4.7 

4.6 

4.5 

4.2 

5.9 

JZ.6 

5.4 

5.4 

5.5 

5.2 

Folo 

29 
~
'
1
 

58 

52 
5
1
 

29 

54 

55 

6~5 

58 

~8 

.79 

57 

TFolo 

54 

3. TuZipa gesneriana race White Sail 2n=24 (B) (Fig. 4 and 8 Table 4) 

There are twenty four chromosomes in the root-tip cell of this race. As shown in Fig. 4,8 

and Tab]e 5 these chromosomes are found to be comrposed of twelve pairs which are 

classified into nine groups by their shape, size and position of constrictions. All the 

cllromosomes 1la¥'e subterminal cons,trictions. The chromosomes vary in length from 9.8 

microns to 6.3 microns. The karyotype of this race bears a resemble in general to that of 

race General de Wet. 

T ble 4. Measurments of length of somatic chromosomes in 

TuZrpa gesneriana race White Sa~l 

Chromosomes Long 
arm (/L) 

1 ,2 

5,4 

5,6 

7,S 

9,10 

11,12 

15,1~ 

15,16 

7.0 

7.0 

7.0 

6.5 

6.5 

5.8 

4.9 

4.9 

Short 
arm (lLb) 

2.8 

2.5 

2.5 

19 
1 .9 

2.5 

2.5 

2.1 

Whole 
length ( p) 

9.8 

9.5 

9.5 

8.4 

8.4 

8.1 

7.~~ 

7.0 

Relative 

length 

5.2 

5.0 

5.0 

4.5 

4.5 

4.5 

5.8 

5.7 

Folo 

29 

25 

25 

25 

25 

28 

~~2 

50 

TFolo 
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17, 18 

19,~_O 

2'1 , 22 

25 , 24 

4.9 

4.9 

4.9 

4.2 

~;~~~~~F~C~~f~~~~~~ ~i~11~~ B 2 (196~) 

1 .9 

'I . 9 

1 .6 

2.1 

6.8 

6.8 

6.5 

6.5 

5.6 

5.6 

5.5 

5.4 

28 

2s 

25 

~5 27 

4. Tulipa gesneriana race Violetta 2n = 24 (B) (Fig. 5 and 9 Table 5) 

This race has twelve pairs of somatic chromosomes. They may be classified into ten 

groups. The first group includes one pair of the chromosomes of the largest size (1 and 2) 

They have each a subterminal constriction. The second group includes one pair of chromo-

somes with subterminal constrictions (3 and 4) . The third group includes with subterminal 

constrictions (5 and 6) . The fourth group includes one pair of chromosomes with subtermi-

nal constrictions (7 and 8) . The fifth group includes two pairs of chromosomes with 

subterminal constrictions (9, 10, 11 and 12) . The sixth group includes one pair of chromo-

somes with subtcrminal constrictions (13 and 14) . The seventh group includes two pairs of 

chromosomes with subte.rminal constrictions (15, 16, 17 and 18) . The eighth group inc]udes 

two pairs of chromosomes with subterminal constrictions (19, 20, 21 and 22) . The ninth 

group includes one chromosome with subterminal constriction (23) . The tenth group 

includes one chromosome with submedian constriction (24) 

Table. 5. Measurements of length of somatic chromosomes in 

Tulipa gesneriana race Violetta 

Chromosomes Long 
arm (1-L) 

1 ,2 

5
 
4
 
5,6 

7
 
8
 
9,10 

11,12 

15 

14 

15,16 

17,18 

19,20 

21 , 22 

25 

24 

9.0 

9.0 

8.6 

9.0 

8.4 

8.2 

7.8 

7.4 

7.0 

5.8 

6.2 

6.2 

5.8 

5.1 

5.5 

4.5 

Short 

arm (u) 

5.5 

5.1 

5.1 

2.5 

2.7 

2.5 

2.5 

2.5 

2.0 

2.9 

2.0 

2.0 

2.5 

2.5 

2.0 

2.5 

W'hole 
l ength ( pe) 

12.6 

12.1 

1'1 .7 

11 .~' 

11 .1 

10.5 

10.1 

9.9 

9.0 

8.7 

8.2 

8.2 

8.1 

7.6 

7.5 

7.0 

Relative 

length 

~.4 
5- . 5 

5.1 

5.0 

4.9 

4.6 

4.4 

4.5 

5.9 

5.8 

5.6 

5.6 

5.5 

5.5 

5.2 

5.1 

Folo 

27 

26 

26 

20 

24 

22 

25 

25 

22 

55 

24 

24 

28 

~5 

27 

56 

TFolo 

26 
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5 Tulrpa baesneriana race White Rock 2n = 24 (B) (Fig. 6 Table 6) 

Chromosome measurements for this species are given in Table 6. The chromosomes vary 

in length from 18.1 microns to 8.6 microns. The twer_ty four chromosomes may be classified 

into ten groups by their shape, size and position of constrictions. The karyotype of this 

race bears a resemble in general to that of race General de Wet. But there are some differ-

ence between them. The seventh pair of chromosomes of this race have submedian constric_-

trons but those of General de Wet have subterrnina] ones 

Table 6. Measurements of length of somatic chromosomes in 

Tulipa gesneriana race White t~:ock 

Chromosomes Long 
arm (,h) 

1,2 

5,4 

5,6 

7,8 

9,10 
1
1
 

12 

15,14 

15,16 

17,18 

1 9, 20 

21 , 22 

25 , 24 

14.5 

1'1 .~ 

12.4 

12.4 

11 .5 

9.8 

8.6 

7.5 

8.6 

8.6 

8.6 

8.6 

6.0 

Short 

arm (~) 

5.8 

4.9 

5.0 

5.0 

5.0 

2.6 

5.8 

4.5 

5.4 

5.0 

5.0 

~)z.o 

2.6 

Whole 
length ( p) 

18.1 

16.2 

15.4 

15.4 

14.5 

12.4 

12.4 

12.0 

12.0 

11 .6 

1 1 .6 

1 1 .6 

8.6 

Relative 
l ength 

5.7 

5.1 

4.8 

4.8 

4.5 

5.9 

5.9 

5.8 

5.8 

5.6 

5.6 

5.6 

2.7 

Folo 

2
1
 

50 

19 

19 
2
1
 
2
1
 
5
1
 

58 

28 

26 

26 

26 

50 

T Folo 

26 

6. Tulipa gesneriana race Allard Piersson 2n = 24 (B) (Fig. 7 Table 7) 

This race has twelve pairs of chromosomes which are classified into eleven groups by 

their shape, siz-e and position of constrictions. The first group includes one pair of chromo-

somes with subterminal constrictions (1 and 2) . The second group includes one pair of 

chromosomes (3 and 4) , which are curved and have subterminal constrictions. The third 

group includes one chromosome with subterminal constriction (5) . The fourth group includes 

one chromosome with subterminal constriction (6) . The fifth group includes one pair 

of chromosomes (7 and 8) , which are curved and have subterminal constrictions. The sixth 

group includes one pair of chromosomes with subterminal constrictions (9 and lO) . The 

seventh group includes one pair of chromosomes (11 and 12) , which are curved and have 

subterminal constrictions. The eighth group includes one pair of chromosomes with subter-

minal constrictions (13 and 14) . The ninth group includes three pairs of chromosomes with 

subterminal constrictions (15, 16, 17, 18, 19 and 20) . The tenth group includes one pair of 
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chromosomes with subterminal constrictions (21 and 22) . The eleventh group includes one 

pair of chromosomes with subterminal constrictions (23 and 24) 

Table 7. Measurements of length of somatic chromo_~omes in 

Tulrpa gesneriana race Allard Pierson 

Chromosomes Long 
arm (lh) 

1,2 

b~,4 

5
 
6
 
7,8 

9,10 

11,12 

15,14 

15,16 
1 7, 1 8 

1 9, 20 

21 , 22 

25 , 24 

11.6~ 

C/'7 

8.8 

9.7 

8.8 

7.7 

7.5 

6.9 

7.2 

6.4 

7.2 

6.1 

5.0 

Short 
arm (/t) 

2.5 

5.~ 

5.5 

2.? 

2.8 

2.8 

2.8 

2.8 

2.2 

5.0 

2.2 

2.5 

2.5 

Whole 
length (p) 

15.8 

15.0 

12.1 

11 .9 

11.6 

10.5 

10.5 

9.7 

9.4 

9.4 

9.4 

8.6 

7.5 

Relative 

l ength 

5.5 

5.2 

4.8 

4.8 

4.6 

4.2 

4.1 

5.9 

~~.8 

5.8 

5.8 

5.4 

5.0 

Folo 

18 

25 

27 

18 

24 

27 

27 

29 

2 J' 

52 

2~~ 

29 

5b~ 

TFolo 

24 

7. Tulipa gesneriana race Professor Rauwenhof 2n=24 (A -2) (Fig. 2 Table 8) 

This race has twelve pairs of chromosomes which are classified into eleven groups by their 

shape, size and position of constrictions. The first group includes one pair of chromosomes 

with subterminal constrictions (1 and 2) . The second group includes one pair with subme-

dian constrictions (3 and 4) . The third group includes one pair with subterminal constric-

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

constrictions (7 and 8) . The fifth group includes one pair of chromosomes with subterminal 

constrictions (9 and 10) . The sixth group includes two pairs of chromosomes with sub-

terminal constrictions (11, 12, 13 and 14) . The seventh group includes one pair of chromo-

somes with subterminal constrictions (15 and 16) , The eighth group includes one pair of 

chromosomes with subterminal constrictions (17 and 18) . The ninth group includes one pair 

of chromosomes with subterminal constrictions (19 and 20) . The tenth group includes one 

pair of chromosomes with subterminal constrictions (21 and 22) . The eleventh group 

includes one pair of chromosomes with subterminal constrictions (23 and 24) 
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Table 8. Mea'srements of length of somatic chromosomes in 

Tulipa gesneriana race Professor Rauwenhof 

Chromosomes Long 
arm (/b) 

1,2 

5,4 

5,6 

7,8 

9, I O 

11 , 12 

'1 5, ･1 4 

15.16 

'17,'18 

1 9 , 20 

21 , 22 

25 , 24 

14.9 

10_9 

12.5 

11 .6 

11 .2 

8.9 

9.2 

8.6 

8.5 

7.6 

7.6 

6.7 

Short 
arm (,ch) 

5.~ 

5.1 

5.5 

5.0 

~~.6 

5.0 

2.6 

2.6 

2.5 

2.6 

2.5 

2.0 

Whole 
length (p) 

18.2 

16.0 

15.8 

14.6 

15.8 

11 .9 

1,1 .8 

11 .2 

10.6 

lc.2 

9.9 

8.7 

Relative 

length 

6.0 

5.2 

5.2 

4.8 

4.5 

5.Q, 

5.Q, 

5.7 

5.5 

5.5 

5.2 

2.8 

Folo 

18 

52 
~
_
1
 
2
1
 

19 

25 

22 

25 

22 

25 

25 

25 

TFolo 

25 

CONSIDERATIONS OF THE KARYOTYPE OF THE DIPLOID RACES IN~ 

T ULIPA GESNERIANA 

The results of the observations of the present investigation on the chromosomes in seven 

races of Tulipa gesneriana have revealed that the race studied were diploid, having twenty 

four son~latic chromosomes, and that karyotypes ,of some races were quite or almost similar 

to each other while those of other were different 

Of the karyological facts concerned with the karyotypes obtained, those which seem to be 

noteworthy may be pointed out as follows 

(1) In all the races studied there was the largest chromosome with a ~ubterminal constri-

ction in each chromosome set. (2) In a chromosome set of many races, chromosomes of 

the large size were found three or four 'in number. One of them' had a median or subme 

dian constriction, while the others had subterminal ones. (3) Most of the chromosomes of 

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 chromosome 

set had subterminal constrictions 

From the view point of -the types of karyotypes the races used in this study may be 

c]assified as follows : 

A - 2 type : Boule de Neige and Professor Rauwenhof. 

B type : Violet Bea.uty, White Sa.il, Violetta, White Rock and Allard Pierson. 
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1
 

2
 

A-2 Typ e 

B Type 

5
 

4
 

5
 

6
 

j 

7
 

Figs. 
1
.
 
5
.
 

1 -7 Somatic chromosomes of seven races in 

1~oulede Neige. 2. Professor Ravwenhof. 

Violetta. 6. White Roch. 

Tulipa gesneriana. 

5. Violet Beauty. 

7. Allard Pierson. 

4. VVhite 

(ca. x 2050) 

Sail. 



田草川春重・吉田正温・安川智登：チューリップ属植物の核型分析1X 一9一

F1gs8－9Photom1crograpbs　of　somat1c　chromosomes　cf　two　races　m　T〃〃μ82醐舳伽o

　8．　πん〃3　．∫o〃．　　　　　　　9．　γ7013〃α．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Cca．　×　1380）

　　　　　　　　　　　　　　　　　　　SU雌雌ARY

1．The　karyotype　stud1es　were　made　on　se▽en　races　m　T〃Zψαgθ3ηκ吻π仏

Z　Al1the　races　stud－1ed　were　d．1p101d．having　twe耐y　four　somatlc　chromosomes

3．The　karyotypes　of　an　the　races　used　were　ana1yzed　　It　was　found，that　some　of　the

　karyotypes　are　s1m11ar　to　each　other　wh11e　the　others　are　d1∬erent　from　each　oth£r

4　From　the　standpoint　of　the　karyotype　the　seven　races　may　by　c1assified　into　two　types．

　A＿2type．Bo〃1θゐルづg6and　Pヅo加∬or　R伽ωθ肋oヅ　　B　type：Wo1功Bω肋ツ，W万加

　8αづZ，W0肋α，W脇6R00尾andA11αブ6Pづθr∫0〃．

　　　　　　　　　　　　　　　　　摘　　　　　　、要

　今回核型分析を行った種類はT”伽g’θ∫鮒｛α伽に属する7種類である。これらの種類はすべて

二倍体であって24個の染色体をもっている。これらのものは同じような核型をもっているものもあ

り，また或るものは異った核型をもっているものもある。核型のTypeからこれを分類すると，A－2

Typeに属するものはBo〃θゐル伽とPブo伽50r－R伽肋肋o！の2種類である。そして，B－Type

に属するものはγわ1功Bθα的，W肋θ8α〃，Wo／θ伽，W肋θR06尾。〃αr6加r50ηの5種類である。

　　　　　　　　　　　　　　　　　　　REFERENCES

S1sa，M，Hazu　G，Sakura1，H＆K1mura，K，（／955）　ThestudyontheTu1ip七reedmg　Tokyo
Takusagawa，H＆　Kash1wag1，工，Bu11of　the　Sh1mane　Agr1Conege　No3　38－43（／955）

Takusagawa，H＆Yosb1da，M，Bu11oftheSh1maneAgr1Co11ege　No4　3／－48（1956）
　　　　　　　，Bu11of　the　Sh1mane　Agr1Co11ege　No5　130－／37　（1957）

　　　　　　　，Bu11of　the　Sh1mane　Agr1Co11eg℃、No6A　　∠5－60　（1958）

　　　　　　　，Bu11of　the　Sh1mane　Agr1Co11ege　NoアA　　2／－34　（1959）

　　　　　　　，Bu11．oftheShimaneAgri．Co11ege．Nα8A：19－26．（／％0）．
Takusagawa　H，Buu　of　the　Sh1mane　AgrユCo11ege　N010B－2　1－32（／％2）

Takusagawa，H，Yosh1da，M＆Yasukawa，T，Bu11of　the　Sh1mane　Agr1Co11ege　No　10B－2
　　　33－38．　（／962）．

TheRoya1Genera1DutchBu1bgrowersSoc1ety（／958）Ac1ass1f1ed11stoftu11pnamesHaar1em
Tユ10，JH＆Levan，A，Ana1EstExpAu1De12　21－64（／950b）
T］lo，J　H　＆Hagberg，A，Ana1Est　Exp　Au1De12　149…6ア　（195／）

fig112901.pdf



