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I ntroduction 

The earliest study of the chromosomes in the genus Tulipa was carried ortt by Guignard 

(1900) . In 1925 De Mol made reference to the chromosome number of the genus Tulipa 

This seems to be one of the earlier and somewhat detaiied reports concerning the chromo-

some number of Tulipa. Since then, chromosome studies of various species and races in the 

genus have been made by many investigators e. gr. Newton (1926) , De Mol (1926a, '27c, 

'28b, '28c. '9-8d), Newton and Darlington (1929) , Darlington (1929b) , Hall (1929) , Darlington 

and Ammal (1932) , Upcott and L,a Cour (1936) , Woods (1937) , Bellow and Bamford (1941) , 

and Sisa and Sakurai (1954) and others. In Tulipa there are many species and races. The 

karyotypes of them have not been analysed. Since 1955 the present author and his collabo-

rators have carried out observations on the karyotypes of 114 races of T. gesneriana, and 

a race of T. edulis was reported (Takusagawa et al. 1955, '56, '57, '58, '59, '60) . Moreover, 

the author made the karyotype analysis in thirty one races of T. gesneriana. The present 

paper deals with the results of this investiigation 
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Materials and Methods 

TkLirty one races of Tulipa 5aesneriana were used as the material for this study. They 

were cultivated in the experimental garden of the Shimane Agricultural College. Their 

names of races used are listed in table l. In thrs list the races used were classifred accord 

ing to the classifications of Sisa, Haau, Sakurai and Kimura (1955) , and the Royal General 

Dutch Society (1958) . 

A method slightly modified from that of Tjio and Levan (1950b) was employed for 

making preparations. Root-tips were treated with 0.002 mol 8-0xyquinoline solution for 

about four hours. After having been washed in running water for thirty minutes, each of the 

tips was kept in n-HCI at 60'C from fifteen to twenty seconds, brought into a drop of 

acetic orcein on a slide-glass, and then squashed into one cell layer between a slide and a 

sokyu
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cover-glass. 

The measurements of the chromosomes were made by the same method as was 

Tjio and Hagberg (1951) . 

The figures of chromosomes were drawn from the photomic_rographs which were 

using the temporary preparations 

Table l. The names of the races of Tulipa gesneriana used in this study their 

some numbers and karyotypes observed 

Pl ant name 

I. Early Flowering Tulips 

* Single Early Tulips. 

1. race Couleur de Cardinal. 

* Mendel Tu]ips. 

2. race Superba. 

* Triumph Tulips. 

3. race Prominence. 

4. race Olaf. 

5. race AureoZa. 

6. race Gretho ~enkelnper. 

7. race Finlard. 

II. Late Flowering Tulips 

* Cottage Tulips. 

8. race Golden Harvest. 

9. race Henri Correvon. 

10. race Mount Erebus. 

11. race Gay Hussar. 

12. race Chappaqua. 

* Lilly-Flowered Tulips. 

13. race White Cross. 

14. race The ~ride. 

15. race Mildred. 

16. race Maytime. 

17. race Beverley. 

* Breeder Tulips. 

18. race Papa*"o. 

19. race Saginaw. 

20. race Winnetou. 

* Ide~~l Da.rwin Tulips 

2n 

24 

24 

24 

24 

24 

24 

')~ 4 

24. 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

Karyotyp e 

A-2 

A-2 

A-4 

A-2 

A-l 

B
 

B
 

C
 

C
 

D 

A-1 
A-1 
A-l 
A-1 
A-1 

A-2 
A-1 
A-~ 

Figs. 

used 

made 

by 

by 

chromo-

(18) 

(15) 

(21) 

(26) 

(10) 

(24) 

(1 , 32) 

(27) 

(28 , 39) 

(29) 

(30 , 36) 

(31 , 35) 

(7) 

(2) 

(4) 

(3) 

(8) 

(9, 33) 

(5) 

( 14) 
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21. race Cum Laude. 

* Darwin Tulips 

22_ race Neerlandia. 

23. race Ceylon. 

24. race Darlington. 

25. race ~lack Eagle. 

26. race Reliance. 

27. race Pride of Harrlem. 

28. race Sweet Harmony. 

29. race Pieter de Hoogh. 

* Parrot Tulips. 

30. race Th~r~se. 

* Double L,ate Tulips. 

31. race Ni~;za. 

24 

24 

9~4 

24 

24 

24 

24 

24 

24 

24 

24 

A-2 

B
 

A-2 
A-3 
A-4 
A-2 
B
 

B
 

A-2 

A-2 

A-1 

3
 

(16 , 38) 

(23) 

(11) 

(19) 

(20 , 37) 

(17) 

(22) 

(25 , 34) 

(12) 

(13) 

(6) 

Results of Observations 

For the descriptions of morphology of chromosomes in this report, the terms : median 

submedian, subterminal etc, Fo/o and TFo/o are used. Fo/o denotes the percentage of the ratio 

of the length of a short arm to the whole length of the chromosome 

The relations between the terms : median, submedian, subterminal and terminal, and the 

values of Fo/o are as follows : median=Fo/o 50, submedian=Fo/o from 49 to 34, sLrbtermina] 

Fo/o from 33 to 11, terminal from 10 to l. A relative length of each chromosomes is 

expressed as the percentage of the total sum of the lengths of all chromosomes of comple-

ment at metaphase 

1 Tulrpa gesneriana race Couleur de Cardinal. 2n =24 (A -2) (Fig. 18 Table 2) . 

This race has 24 chromosomes in its somatic cell. As shown in Fig. 18 and Table 1, 

these chromosomes are composed of twelve pairs which may be c]assified into nine groups 

The first group includes one pair of the largest chromosomes of the complement (chromo-

somes, nos. I and 2) . They have each a subterminal constriction. The second group 

consists of one pair of large chromosomes with submedian constrictions (3 and 4) . The 

third group includes one pair of subterminally constricted chromosomes (5 and 6) . The 

fourth group includes one pair of chromosomes of middle size with subrnedian constrictions 

(7 and 8) . The fifth group includes one pair of chromosomes of middle size with subtermi-

nal constrictions (9 and lO) . The sixfh group includes one pair of chromosomes of middle 

size with subterminal constrictions (11 and 12) . The seventh group includes one pair of 

chromosomes with subterminal constrictions (13 and 14) . They are a little smaller than chro-
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mosomes ll and 12. The eighth group includes two pairs of chromosomes with subterminal 

constrictions (15, 16, 17 and 18) . They were observed to be curved 

The ninth group inc]udes three pairs of chromosomes with subterminal constrictions (19, 

20, 21, 22, 23 and 24) . These six chromosomes of the smalles.t siz;~e are almost similar in 

size and shape to each other 

Table 2. Measurements of iength of somatic chromosomes in Tulipa gesneriana race 

Couleur de Cardinal. 

Chromosomes Long 
arm (/1) 

1,2 

3,4 

5,6 

7, 8 

9, 10 

ll 12 

13 14 

15 16 

17 , 18 

19 20 

21 22 

23 24 

13 . 3 

8.7 

lO . l 

8.7 
10 . O 

8.7 

8.0 

7.7 

7.7 

6.7 

6.7 

6.7 

Short 
arm (/1) 

2.5 

5.3 

3.3 

4.7 

3.3 

2.0 

2.0 

2.2 

2.1 

2.0 

2.0 

1.9 

Whole 
length (/t) 

15 . 8 

14 . O 

13 . 4 

13 . 4 

13 . 3 

10 . 7 

10 . O 

9.9 

9.8 

8.7 

8.7 

8.6 

Rel ative 

length 

5.8 

5.1 

4.9 

4.9 

4.9 

3.9 

3.7 

3.6 

3.6 

3.2 

3.2 

3.2 

Folo 

16 

38 

25 

35 

25 

19 

20 

22 

21 

23 

23 

22 

TF olo 

24 

2. Tulipa gesneriana race Superba. 2n = 24 (A -2) (Fig. 15 Table 3) . 

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

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

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

mosomes with subterminal constrictions (3 and 4) . The third group inc]des one pair of 

chromosomes with submedian constrictions (5 and 6) . The fourth group includes one pair 

of chromosomes with subterminal constrictions (7 and 8) . The chromosomes of these three 

pairs are almost the same in siz;e. The fifth group includes two pairs of chromosomes with 

subterminal constrictions (9, 10, Il and 12) . They are almost the same in size and shape 

The sixth baroup includes one pair of chromosomes with subterminal constrictions (13 and 

14) . The seventh group consists of one pair of chrornosomes (15 and 16) , which are curved 

and have subterminal constrictions. The eighth group includes one pair of chromosomes 

with subterminal constrictions (17 and 18) . The ninth group includes two pairs of chromo-

somes with subterminal constrictions (19, 20, 21 and 22) . The tenth group inc]udes one pair 

of chromosomes with subterminal constrictions (23 and 24) . They are much smaller m slze 

than the chromosomes 21 and 22 
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Tab]e 3. Measurements of length of somatic chromosomes in Tulipa *(fesneriana ra ce 

Su perba. 

Chromosomes Long 
arm (4) ' 

1, 2 

3,4 

5,6 

7, 8 

9, lO 

11 , 12 

13, 14 

15 , 16 

17 , 18 

19 , 20 

21 , 22 

23 , 24 

13 . 4 

13 . 3 

lO . O 

13 . 3 

10 . O 

10 . O 

10 . O 

10 . O 

10 . O 

10 . O 

8.7 

5.3 

Short 
arm (lj) 

6.7 

3.4 

6.7 

2.0 

47 
4.7 

3.4 

3.3 

3.3 

2.0 

2.0 

2.0 

Whole 
l ength (/t) 

20 . 1 

16 . 7 

16 . 7 

15 . 3 

14 . 7 

14 . 7 

13 . 4 

13 . 3 

13 . 3 

12 . O 

10 . 7 

7.3 

Relative 
length 

6.0 

5.0 

5.0 

4.5 

4. 4 

4.4 

4.0 

4.0 

4.0 

3.6 

3.2 

2.2 

Folo 

33 

20 

40 

13 

32 

32 

25 

25 

25 

17 

19 

27 

TF olo 

26 

3 Tulrpa *aesner~ana race Prommence 2n 24 (A 4) (Fig. 21 Tab]e 4) . 

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

somatic chromosomes may be classified into ten groups by their shape, size and position of 

constrictions (Fig. 21 Table 4) . The first group includes one pair of chromosomes with 

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

each of which is rod-shaped and has a subterminal constriction (3 and 4) 

Table 4. Measurements of length of somatic chromosomes in Tulipa gesneriana race 

Prominence. 

Chromo omes Long 
arm (/t) 

l,2 

3,4 

5,6 

7, 8 

9, 10 

11 , 12 

13 , 14 

15 , 16 

17, 18 

19, 20 

21 , 22 

23 , 24 

13 . 3 

12 . O 

lO . O 

8.7 
10 . O 

8.7 
10 . O 

8.0 

6.7 

6.7 

6.7 

6.7 

Short 
arm (/1) 

4.0 

4.0 

3.4 

4.7 

2.0 

3.3 

2.0 

3.3 

3.3 

2.7 

2.7 

2.7 

Whole 
len*-th (/1) 

17 . 3 

16 . O 

13 . 4 

13 . 4 

12 . O 

12 . O 

12 . O 

11 . 3 

10 .*O 

9.4 

9.4 

9.4 

Relative 
length 

5.9 

5.5 

4.6 

4.6 

4.l 

4.l 

4.1 

3.9 

3.4 

3.2 

3.2 

3.2 

Folo 

23 

25 

25 

35 

17 

28 

17 

29 

33 

29 

29 

29 

TF ~10 

27 
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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 grou,p 

includes one pair of chromosomes with nearly terminal constrictions (9 and 10) . The sixth 

group consists of one pair of chromo_eomes with subterminal constrictions (11 and 12) . The 

seventh group consists of one pair of chromosomes with nearly terminal constrictions _(13 

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

(15 and 16) . These four pairs of chromosomes are almost the same in length. The ninth 

group includes one pair of chromosomes with subterminal constrictions and small satellites 

(17 and 18) . The tenth group inc]udes three pairs of chromosomes of the smallest size 

with subterminal constrictions (19, 20, 21, 22, 23 and 24) . The chromosomes of this group 

seemed to be similar in size .and shape to each other 

4. Tu.lipa gesneriana race Olaf. 2n = 24 (B) (Fig. 26 Table 5) . 

The twenty four chromosomes of this race may be classified into seven groups by their 

shape, size and position of constrictions. The first group includes two pairs of chromosomes 

with subterminal constrictions (1, 2, 3 and 4) . The second group includes one pair of chromo-

somes with subterminal constrictions (5 and 6) . The short arms of the chromosomes of 

this group are a little shorter as compared with those of the chromosomes of the first group 

The third group includes two pairs of chromosomes of median size with subterminal con-

strictions (7, 8, 9 and 10) . No exact difference of size could be observed betvveen them. The 

fourth group includes two pairs of chromosomes with subterminal constrictions (11. 12. 13 

and 14) . But the short arms of the chromosomes 11 and 12 seem to be a little larger than 

those of chromosomes 13 and 14. The fifth group includes one pair of chromosomes with 

submedian constrictions (15 and 16) 

Table 5 Measurements of somatic chromosomes in TuZipa gesneriana race Olaf 

Chromosomes L,ong 
arm (/1) 

1,2 

3,4 

5,6 

7,8 

9, 10 

ll , 12 

13 14 

15 16 

17 , 18 

19 20 

21 22 

23 24 

10 . O 

10 . O 

10 . O 

6.7 

6.7 

6.7 

6.7 

4.7 

5.3 

5.3 

5.3 

3.0 

Short 
arm (/1) 

3.3 

3.3 

2.0 

3.3 

3.3 

2.1 

2.0 

3.3 

2.6 

2.0 

2.0 

2.0 

Whole 
length (/1) 

13 . 3 

13 . 3 

12 . O 

10 . O 

lO . O 

8.8 

8.7 

8.0 

7.9 

7.3 

7.3 

5.0 

Relative 
l ength 

6.0 

6.0 

5.3 

4.5 

4.5 

3.9 

3.9 

3.6 

3.5 

3.3 

3.3 

2.2 

Folo 

25 

25 

17 

33 

33 

24 

23 

41 

33 

27 

27 

40 

TF "/'" 

29 
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The sixth group includes three pairs of chromosomes with subterminal constrictions (17, 

18, 19, 20, 21 and 22) . They are almost similar in size and shape. The seventh group 

consists of one pair of chromosomes with submedian constrictions (23 and 24) . They are 

smaller in size th.an the chromosomes 21 and 22. Owing to the fact that all the chromosomes 

which were shown in the figures seem to have heavily shortened themselves, the description 

of the morphology of the chromosomes. of this race is not so exact as sxpected 

5. Tulipa gesneriana race Aureola. 2n=24 (A-2) (Fig. 10 Table 6) . 

This race has twelve pairs of chromosomes which are classified into ten groups bv_ their 

shape, size, and position of constrictions. The first group includes two pairs of chromosomes 

with subterininal constrictions, one of which can be distinguished from the other by the 

difference of form. In the chromosomes (1 and 2) the long arms are curved, while in the 

other (7 and 8) the long arms are of rod shape. The second group includes one pair of 

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

submedian constrctions (5 and 6) . The fourth group includes one pair with submedian 

constrictions (9 and 10) . The fifth group includes one pair with subterminal constrictions 

(11 and 12) . The six.th group includes one pair with submedian constrictions (13 and 14) 

The seventh group mcludes two parrs Of these parrs, one pair has the long arms which 

are curved in S-shape, while the other has the short arms attached at right angles with 

long arm, their constrictions being subterminal (15, 16, 17 and 18) . The eighth grou,p 

includes one pair with subterminal constrictions (19 and 20) . The ninth group includes one 

pair with subterminal constrictions (21 and 22) . The tenth group includes one pair of ' the 

smallest size with subterminal constrictions (23 and 24) 

Table 6. Measurements of length of somatic chromosomes in Tulipa gesneriana 

race Aureola. 

Chr omosomes Long Short Whole Relative Folo TFolo 
arm (/t) arm (/t) Iength (/t) Iength 

1,2 

3,4 

5,6 

7,8 

9, 10 

l_1 , 1.2 

13 14 

15 16 

17 18 

19 , 20 

21 22 

23 24 

13 . 3 

10 . O 

10 . 7 

13 . 3 

8.0 

8.7 

6.7 

6.7 

6.7 

6.7 

5.3 

4. O 

3.4 

6.7 

6.0 

3.4 

4.7 

3.3 

4.7 

3.3 

3.3 

2.0 

2.7 

2.0 

16 . 7 

16 . 7 

16 . 7 

16 . 7 

12 . 7 

12 . O 

11 . 4 

10 . O 

10 . O 

8.7 

8.0 

6.0 

5.7 

5.7 

5.7 

5.7 

4.4 

4.1 

3.9 

3.4 

3.4 

3.0 

2.8 

2.l 

20 

40 

36 

20 

37 

28 

41 

33 

33 

23 

34 

33 32 
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6 Tulrpa gesneriana race Gretha L;enkemper. 2n = 24 (B) (Fig. 24) . 

This race has twelve pairs of somatic chromosomes. The first and second pairs of 

chromosomes (1, 2, 3 and 4) are larger than the other chromosomes of the complement 

They are similar siz;e and shape and have subterminal constrictions. The third and fourth 

pairs of chromosomes (5, 6, 7 and 8) are similar in length, having subterminal constrictions 

The fifth pair of chromosomes (9 and 10) resembles the fourth pair, being a little shorter 

than the latter. The sixth pair of chromosomes (11 and 12) have median constrictions. The 

seventh pairs of chromosomes (13 and 14) have subterminal constrictions. The eighth pair 

of chromosomes (15 and 16) have subterminal constrictions. The ninth and tenth pairs of 

chromosomes (17, 18, 19 and 20) have subterminal constrictions. The eleventh and twelfth 

pairs of chromosomes (21, 22, 23 and 24) have subterminal constrictions, being the srnallest 

in the complement 

7 Tulrpa gesnerrana race Fmlard. ~n =24 (A-1) (Figs. I and 32 Table '7) . 

Chromosome measurements for this species are given in Table 7. 'The chromosomes vary 

in length from 15.3 microns to 6.7 microns. The twenty four chromosomes may be ' classified 

into seven groups by their shape, size and position of constrictions. The first group consists 

of one pair of chromosomes which is the longest in the complement, and has nearly termi-

nal constrictions. The second group includes two pairs of chromosomes (3, 4, 5 and 6) with 

subterminal constrictions. The third group comprises one pair of chromosomes with median 

constrictions. The fourth group includes three pairs of chromosomes with subterminal con-

strictions (9, 10, Il, 12, 13 and 14) . They are almost similar in length. The fifth group 

includes two pairs of chromosomes with subterminal constrictions (15, 16, 17 and 18) 

Table 7. Measurements of length of somatic chroinosomes in Tulipa gesneriana race 

Finlard. 

Chromo somes L,ong Short Whole Relative TFolo Folo 
arm (/1) arm (/1) Iength (/1) Iength 

1,2_ 

3,4 

5,6 

7,8 

9, 10 

11 12 

13 14 

15 16 

17 18 

19 20 

21 22 

23 24 

13 . 3 

10 . O 

10 . O 

6.7 

10 . O 

10 . O 

l O . O 

6.7 

6.7 

6.5 

6.5 

4.7 

2.0 

3.4 

3.4 

6.7 

2.0 

2.0 

2.0 

3.3 

3.3 

2.0 

2.0 

2.0 

15 . 3 

13 . 4 

13 . 4 

13 . 4 

12 . O 

12 . O 

12 . O 

10 . O 

lO . O 

8.5 

8.5 

6.7 

5.7 

5.0 

5.0 

5.0 

4.4 

4.4 

4.4 

3.7 

3.7 

3.1 

3.l 

2.5 

13 

25 

25 

50 

17 

17 

17 

33 

33 

24 

24 

30 26 
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The short arms in this group are longer than those in the iormer group. The sixth group 

includes two pairs of chromosomes with subterminal constrictions. (19,' 20, 21 and 22) . They 

are of the same size and shape. The seventh gronp includes one pair of chromosomes with 

subterminal constrictions. (23 and 24) . They are smaller than those of the former group, the 

relative length of the latter being 2.5 and that of the former 3.1 

8. Tulipa gesneriana race Golden Harvest 2n 24 (B) (Frg 27) 

The twenty four somatic chromosomes may be classified into eight groups. All the 

chromosomes have subterminal constrictions. The chromosomes vary in length from 19.3 

microns to 8.7 microns. This race bears a resemblance in karyotype to T. gesneriana race 

Olaf which is described above. The ma_jority of chromosomes of both races have subterminal 

constrictions. 

9. Tulipa gesneriana race Henri Correvon. 2n = 24 (B) (Fig. 28 and 39) . 

There are twenty four chromosomes in the root-tip cell of this race. As shown in Fig. 28, 

these chromosomes are found to be composed of twelve pairs which are classified into 

seven groups by their shape, size and position of constrictions. All the chromosomes have 

subtermina] constrictions. The chromosomos vary in length from 18.0 mcrons to 7.3 microns 

The karyotype of this race bears a resemble in general to that of race Pride of Haurlem 

But there, are some differences betveen them. The eleventh pair of chromosomes of this 

race have subterminal constrictions, but those of Pride of Haurlem have submedian ones 

10 Tulrpa gesnerrana race Mount Erebus 2n 24 (C) (Frg. 29 Table 8) . 

There. are twenty four chromosomes in the root-tip celi of this race. As shown in Fig. 29 

and Table 8, these chromosomes are found to be composed of twelve pairs which' are sorted 

into ten groups by their shape, size and position of constrictions 

The first group includes one pair of very long chromosomes with submedian constrictions 

(1 and 2) . The second group comprises one pair of chromosomes with two constrictions (3 

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

6) . The arms outside of the centromere in this pair are shorter as compared with those of 

the second pair. The fourth group includes one pair of chromosomes (7 and 8) with sub-

ternrLinal constrictions. The fifth group consists of one pair of chromosomes (9 and lO) with 

two constrictions, one of which is subterminal and the other terminal. The latter may be a 

secondary constriction. The part outside of this constriction may be a satellite. The sixth group 

includes a pair of chromosomes with submedian constrictions (11 and 12) . The seventh 

group includes two pairs of chromosomes with two constrictions (13, 14, 15 and 16) . The 

eighth group includes one pair of chromosomes with subterminal constriclions (17 and 18) 
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The ninth group comprises two pairs of chromosomes of the same size with subterminal 

constrictions (19, 20= 21 and 22) . The tenth group includes one pair of chromosomes with 

subterminal constrictions (23 and 24) . The chromosomes of this pair are much smaller as 

compared with the chromosomes of the ninth group 

Table 8. Measurements of length of somatic chromosomes in Tulipa gesneriana race 

Mount Erebus. 

Chromosomes Long 
arm (/1) 

1,2 

3,4 

5, 6 

7, 8 

9, 10 

11 12 

13 14 

15 16 

17, 18 

19 20 

21 22 

23 24 

19 . O 

10 . O + 6 . 7 

10.0+4.7 

12 O 
lO . 4 

10 . 4 

6.7+3.3 

6.7+3.3 
8.0 

6.7 

6.7 

4.7 

Short 
arm (/1 ) 

10 . O 

3.3 

3.3 

5.3 

5.3 

5.3 

3.3 

3.3 

2.0 

l.3 

1.3 

l.3 

Whole 
length (/1) 

29 . O 

20 . O 

18 . O 

17. 3 

15 . 7 

15 . 7 

13 . 3 

13 . 3 

10 . O 

8.0 

8.0 

6.0 

Relative 
length 

8.3 

5.7 

5.2 

5.0 

4.5 

4.5 

3.8 

3.8 

2.9 

2.3 

2.3 

1.8 

Folo TFolo 

34 

17 

18 

31 

34 

34 

25 

25 

20 

16 

16 

22 24 

ll TuZrpa gesnerrana race Gay Hussar. 2n = 24 (C) (Figs. 30 and 36) . 

This race has twe]ve pairs of chromosomes which m~y be classified into seven groups 

The chromosomes vary in length from 14.7 microns to 7.3 microns. The first pair of chromo-

somes (1 and 2) have subterminal constrictions. The second pair of chromosomes have two 

constrictions, having large satellites. The third and fourth pairs are almost the same in size 

and shape, having subterminal constrictions. The fifth pair of chromosomes were observed 

to be curved, having subterminal constrictions. The sixth pair of chronlosomes have 

submedian constrictions. A11 the other pairs of chromosomes have subtermina]. constrictions 

The karyotype of this race resembles in some respects that of race Mount Erebus, but there 

are some differences between them 

12 Tulrpa bcresnerrana race Chappaqua. 2n=24 (D) (Figs. 31 and 35) 

This race has twelve pairs of chromosomes. The chromosomes are comparatively smaller 

as compared with those of 'other races. The chromosomes vary in length from 10 microns 

to 5.3 microns. The chromosomes may be classified into eight groups by their shape, size 

and position of constrictions. The first group includes one pair of chromosomes (1 and 2) 

with subterminal constrictions. The second group comprises one pair of chromosomes with 
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subterm nal constnctlons. The third group comprises one parr of ohromosomes (5 and 6) 

with submedian constrictions. The fourth g~roup includes one pair of chromosomes with 

nearJy terminal constrictions. The fifth group inclludes three pairs of chromosomes (9, 10, 

11, 12, 13 and 14) with submedian constrictions. They are si.milar in length. The sixth 

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

seventh group includ~s one pair of chromosomes with near]y terminal constrictions. The 

eighth group comprises three pairs of chromosomes. (19, 20, 21, 22, 23 and 24) v~vith 

submedian constrictions 

The karyotype of this race seems to differ in many respects from others, but owing to the 

heavy shortening of chromosomes due to the influence of 8-0xyquinoline, it was impossible 

to observe the karyotype precisely. 

13 Tulrpa *cresnerian,a race White Cross. 2n=24 (A-1) (Fig. 7) . 

This race has twelve pairs of chromosomes. The karyotype of this race resembles in 

many respects that of race Finlard. But they differ from each other in some respects. The 

largest chromosomes of this race have subtermina] constrictions, but the homologous chro-

mosome-s of Finland have nearly terminal ones. The chromosomes of the twelfth pair of 

this race are as large as those of the eleventh pair, but those of the twelfth pair of Finland 

are smaller as compared with those of the eleventh pair of the same race 

14. Tulipa gesneriana race The E;ride. 2n=24 (A-1) (Fig. 2) . 

This race has twelve pairs of somatic chromosomes. The chromosomes vary in length 

from 13.3 microns to 7.3 rcLicrons. The karyotype of this race resembles that of the race 

Finland. But there are some differences between the karyotypes of the two races. The chro-

mosomes of the first pair of this race have subterminal constrictions. Their short arms are 

larger than those of homologous ohromosomes of race Finland. The chromosomes of twelve 

pairs 0L this race is the equal in siz~e to the chromosomes of eleventh pair while the chromo-

somes of twelfth pair of Finlard are smaller than those of eleventh pair of the same race 

15. Tulipa gesneriana race Mildred. 2n = 24 (A - l) (Fig. 4) . 

This race has twelve pairs of somatic chromosomes. The karyotype of this race is quite 

similar to that of the race Finlard, which is mentioned above 

16 Tulrpa gesnerrana race Maytime. 2n = 24 (A - 1) (Fig. 3) . 

This race has the same chromosome number and the same karyotype as the race Mildred 
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17. Tulipa ges7ter~ana race Beverley. 2n = 24 (A - 1) (Fig. 8) . 

The karyological features concerning the chromosome number and karyotype of this race 

are the same as those of the'race Maytime. 

18. Tulipa gesneriana race Papago. 2n = 24 (A-2) (Figs. 9 and 33) . 

This race has twelve pairs of somatic chrom,osomes. The chromosomes of the first pair, 

the largest chromosomes of the complement, are fairly larger than those of the second pair 

The morphology of the other chromosomes of this race are almost the same as those of the 

race Aureola. 

19. Tulipa gesneriana race Saginaw. 2n =24 (A-1) (Fig. 5) . 

This race has twelve pairs of somatic chromosomes. Three pairs of large chromosomes 

(1, 2, 3, 4, 5 and 6) each have subterminal constrictions. The fourth pair of chromosomes 

(7 and 8) have submedian constrictions. All the other chromosomes have subterminal con-

strictions except the chromosomes of the tenth pair. which have submedian constrictions 

The karyotype of this race seems to be almost the same as to that of the race "The ~ride", 

although the chromosomes of the former appeare to be iarger than those of the latter 

20. Tulipa gesneriana race Wimzetou. 2n = 24 (A-2) (Fig. 14) . 

This race has twelve pairs of somatic chromosomes. The first pair of the chromosomes are of 

the largest size and have subterminal constrictions. The second and third pairs of chromo-

somes have submedian constrictions. All the other chromosomes have subterminal constric-

tions. The chromosomes of the twelfth pair are smal]er as compared with those of the 

eleventh pair. The karyotype of this race resembles that of the race Aureola 

21 Tulrpa gesneroana race Cum Lcaide. 2n=24 (A-2) (Figs. ~16 and 38) 

This race has twelve pairs of chromosomes. They are classified into seven groups. The 

chromosomes vary in length from 21 . O microns to 12.0 microes. The karyotype of this race 

resembles in many respects that the race Superba. But in some respects there are differences 

between th_em. In this race there is a pair of chromosomes of midd]e size with submedian 

constrictions, while in Superba there are no such chromosomes of middle size. The chromo-

somes of the twelfth pair are a little smal]er than those of the eleventh pair in this race, 

but in Superba the chromosomes of the twelfth pair are much smaller as compared with those 

of the eleventh pair 
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22. Tulipa gesneriana race Neerlandia. 2n=24 (B) (Fig. 23) . 

This race has twelve pairs of chromosomes. All the chromosomes have a subtermmal 

constriction. The karyotype of this race is very similar to that of the race Olaf 

23. Tulipa gesneriana race Ceylon, 2n =24 (A -2) (Fig. 11) . 

The twelve pairs of chriomosomes of this race may be classified into seven groups. The 

first group includes one pair of chromosomes of the largest size with subterDCLinal constric-

tions ( I and 2) . The second group comprises one pair of chromosomes with submedian 

costrictions (3 and 4) . The third group includes one pair of chromosomes with subterminal 

constrictions (5 and 6) . The chromosomes of these pairs were observed to be curved. The 

fourth _group includes - two pairs of chromosomes with subterminal constrictions (7, 8, 9 and 

10) . The fifth group includes one pair of chromosomes with terminal constrictions. The 

sixth group consists of two pairs of chromosomes with subterminal constrictions. All the 

other chromosomes have terminal constrictions. The karyotype of this race has some similar-

ities to that of the race Aureola. 

24 Tulipa gesnertana race Darlington 2n = 24 (A - 3) (Fig. 19) . 

The twelve pairs of chromosomes of this race may be classified into seven groups. The 

first group includes one pair 0L the largest chromosomes ( I and 2 ) with subterminal 

constrictions. They were observed to be by far longer than the other chro,mosomes_ The 

second group consists of one pair of chromoso'mes with subterminal constrictions (3 and 4) 

The third group comprises one pair of chromosomes with submedian constrictions (5 and 

6) . The fourth group includes one pair of chromosomes with subterminal _ constrictions (7 

and 8) . The fifth 'group includes four pairs of chromosomes of middle size. with subterminal 

constrictions. The sixth group consists of three pairs of chromosomes with subterminal con-

strictions. The seventh group includes one pair of chromosomes with subterminal constric-

tions and they were observed to be a little shorter than those of the eleventh pair 

25. Tulipa gesneriana race Black Eagle. 2n =24 (A-4) (Figs. 20 and 37) 

This race has twelve pairs of chromosomes. The chrornosomes vary in length from 22.0 

microns to 10 . O microns. The chromosomes of the first pair are the largest in the comple-

ment and have almost terminal constrictions. The chromosomes of the second pair are a little 

shorter than those of the first pair and have subterminal constrictions. The chromosomes 

of the third pair have subterminal constrictions. The chromosomes of the fQurth pair have 

median constrictions. The chromosomes of the fifth pair have subterminal constrictions 

The chromosomes of the sixth pair have nearly , submedian constrictions. The chromo-
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somes of the seventh pair have subterminal constrictions. The chromosomes of the eighth 

pair are as large as those of the seventh pair, but the former are a little smaller in size than 

the latter. The chromosomes of the ninth pair have each a subterminal constriction and a 

small satellite at the end of the short arm. The chromosomes of the tenth pair have sub-

termina] constrictions. The chromosomes of the eleventh pair have subterminal constrictions, 

but the short arms of these chromosomes are a little larger than those of the tenth pair 

The chromosomes of the twelfth pair are a little smaller than those of the eleventh pair 

The karyotype of this race is simiJar to that of the race Prominence 

26. Tulipa gesneriana race Reliance ' . 2n=24 (A-2) (Fig. 17). 

This race has twelve pairs of chromosomes. The chromosomes vary in length from 22.0 

microns to 12.0 microns. The chromosomes of the first pair have subterminal constrictions 

The chromosomes of the second and third pairs are almost the same in length, but the 

chromosomes of the second pair have subterminal constrictions, while the chromosomes of 

the third pair have submedian ones. The chromosomes of the fourth pair have subterminal 

constrictions. All the other chromosomes except one pair have a subterminal constriction 

The karyotype of this race resembles that of Superba, although there are differences in two 

parrs of chromosomes (17, 18, 23 and 24.) 

27. Tulipa gesneriana race Pride of Huarlem. 2n = 24 (B) (Fig. 22) 

This race has twelve pairs of chromosomes. The karyotypes of this race is similar to 

that of the race Neerlandia. But the differences between them may be pointed out : the 

twe]fth pair of chromosomes of Neerlandia are smaller than the eleventh pair, while the twelfth 

pair of chromosomes of this race are almost as large as those of the eleventh pair 

28 Tulipa gesnertana race Sweet Harmony. 2n = 24 (B) (Figs. 25 and 34) . 

This race has twelve pairs of chromosomes. Its karyotype is almost the same as that of 

the race Neerlaedia. 

29. Tulipa gesneriana race Pieter de Hoogh. 2n = 24 (A-2) (Fig. 12) . 

This race has twelve pairs. of chromosomes. The karyotype of this race is similar to that 

of the race Ceylon. 

30. Tulipa gesneriana race Th~r~se. 2n = 24 (A - 2) (Fig. 13) 

This race has twelve pairs of chromosomes. Th.e karyotype of this race almost fully 

coincides with that of race Aureola. But one pair of chromosomes of the middle size of 
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ル、、。1αh。。。。。bm・di・・・…t・i・ti・・、whi1・・h・・h・・m…m…f・与i・・…whi・h・・・…p・・d

to　thρm　have　subtermma1constr1ct1ons

31．　T〃妙αg召5惚rづ伽αrace　M螂α．2n＝24＝（A－1）（Fig－6）．

　　Th1s　race　has　twe1ye　pa1rs　of　chro＝mosom－es　The　karyotype　of　th1s　race1s　qu1te　s1m11ar

to　that　of　race　F加Z伽6except　that　the　chromoso皿es　of　the　first　pair　of　this　race　have

subtermma1constr1ct1ons，wh11e　those　of　F〃α〃have　near1y　term1na1constr1ct1ons一
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Figs. 36-39. Photomicrographs of somatic chromosomes of four 

36 . Gay Hussar 07. Black Eagle . 38. Cum Laude 

races in Tulipa gesneriana. 

39. Henri Correvon. 

(ca. x 1220) 
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C⑰皿s重d．e蝸械o皿s⑪f眺ek趾yotyp鍋⑪f曲e雌聾1o蝸亙毘㊧es虹丁〃Zψαg・舳舳α伽

　　The　resu1ts　of　the　observat1ons　of　the　present1nyest1gat1on　on　the　chromosomesユn　th1rty

one　races　of　T〃Zψαgθ3〃ぴz伽αha▽e　reyea1ed　that　the　races　stud1ed　were　d．1p工01d。，havmg

24somat1c　chromosomes　and　that　karyotypes　of　s〇三ne　races　were　qu1te　or　a1most　s1m11ar　to

each　other，wh1Ie　those　of　others　were　d1舐erent　Of　the　karyo1og1ca1facts　concemed．w1th

the　karyotypes　obta1ned．，those　wh1ch　seem　to　be　noteworthy　may　be　pomted　out　as　fouows

（1）　In　a11the　races　stud1ed　there　was　the1argest　chromosome　w1th　a　subterm1na1constr1c－

t1on1n　each　chromosome　set　　（2）　In　a　chromosome　set　of　many　races，chromosomes　of

the　1arge　s1ze　were　found．three　or　four　m　number　One　of　them　had．a　med．1an　or

submed1an　constr1ct1on，wh11e　the　others　had．subtermma1ones　　（3）　Most　of　the　chromo－

somes　of　mdd」e　s1ze　each　had．a　subtermma1constnct1on　Some　races　had－one　or　two

chrornosomes　of　m，1d一（11e　s1ze　w1th　a　submed1an　constr1ct1on　（4）　Each　of　the　chromosomes

of　sma11s1ze　had　a　subtermmaI　constr1ctlon　In　some　races　one　of　the　chromoso㎜es　of

sma11s1ze　was㎜uch　s㎜a11er　than　the　others　　（5）　In　some　races　a11the　chromoso皿es　of

a　chromosome　set　had　subterm1na1constrユct1ons　　（6）　工n　two　races　there　were　found　chro－

moso㎜es　wh1ch　had　two　constr1ct1ons　　（7）　In　two　races　there　were　found．two　chro皿o－

somes　wh1ch　had，a　sateu1te

　　As　the　representative　typピs　of　the　karyotypes　in　the　thirty　one　races　used．in　this　stud，y

seven　types　were　determ1ned　The　character1st1cs　of　them　are　as　fo11ows

　　A－1type　the　f1rst　pa1r　w1th　a　subtermna1constr1ct1on，second　and　th1rd．Pa1rs　w1th

subtermma1constr1ct1on，fourth　pa1r　w1th　a　med，1an　or　submed．1an　constr1ct1on　and．the　rest

w1th　subterm1na1constr1ct1ons

　　A－2type　the　f1rst　pa1r　w1th　subtermma1constr1ct1on，second　or　th1rd，or　rare1y　both，

w1th　a　submed1an　constnct1on，almost　a1I　the　other　pa1rs　w1th　a　subtermma1constr1ct1on

　　A－3type　th1s　type1s　a1㎜ost　s1m11ar　to　type　A－2　The　f1rst　pa1r1s　much1onger　than

others

　　A－4type　th1s　type1s　a1most　sm11ar　to　type　A－1　The　n1neth　pa1r　of　chromosomes

which　possess　a　sete11ite　in　the　short　arm．

　　B　type　a11the　pa1rs　w1th　subtermma1constr1ct1ons

　　C　type　severa1pa1rs　of　chromoso皿es　have　two　constr1ct1ons

　　D　type　the　chromosomes　are　sma11er　as　compared．w1th　those　of　the　other　types　Two

　　　　or　three　pairs　with　submedian　constrictions．

　　From－the　view　point　of　the　types　of　karyotypes　the　races　used－in　this　stud．y　may　be

C1aSSifiedaSfOuOWS

　　A－1type：F加Z〃〃，W尻伽Cr05∫，丁加Bブ〃θ，MZみ6∂，ル肪ヅづ刎θ，B〃ぴZθツ，8αg・加αω，一M脇α．

　　A－2type：8妙θ沁α，A鮒θoZα，P妙αgo，W伽惚玄o〃，CθツZo〃，P肋κゐ月bogゐ，丁肋ブあθ，Co〃Zθ鮒

ゐCαr6加αZ，C〃刎工α〃θ，Rθ伽肌θ．

　　A－3type：Dαr1加9肋z．
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A - 4 type : Promineace, ~lack Eagle. 

B type : Olaf, Gretho Benkemper, Golden Harvest, Neerlandia, Pride of Haarlem, Henri 

Correvon, Sweet Harmany. 

C type : Mount Erebus, Gay Hussar 

D type : Chappaqua. 

On this occasion the author took into consideration the karyotypes reported in previous 

papers. In those papers of the author and his coworkers the karyotypes of one hundred 

and fifteen races were reported, of which ninety nine races were diploid. The results of 

these reports wer concerned with only the observations and descriptions of the karyotypes 

and any classification of the karyotypes of these races have not yet been atempted 

Therefore, the classification was made on the karyotypes of those races from the standpoint 

of the types of the karyotypes which were represented in this study. Thc results have 

reveals that all the karyotypes observed in the previou,s. investigations may be classified into 

the se¥'en types, although the karyotypes belonging to type C seem to be complicated more 

than those observed in this study. Table 9 Iists the horticultural classification and the classi-

fication ~of the karyotypes of all the races in the previous reports together with those in 

the present study. This table shows that there are some correlations between the. horticultural 

classification and the classificatior_ of the karyotypes, 
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40-42. Schemata of three karyotypes in diploid races of Tulipa gesnerrana 

40. Type A-1. race File,lalrd. Fig. 41. Type A-2. race Pieter de Hoogh. 

42. Type A-3. race Darll/z,gto;'?. 
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Fig. 

43 -46. Schemata of four karyotypes in diploid races of Tulipa gesnerial'l'a 

43. Type A-4. race lj=1ack Eagle. Fig. 44. Type B. race Neerlandia. 

45. Type C. race Moul7,t Erebus. Fig. 46. Type D. race Chappaqua. 
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Tabヱe　g　The　names　of　a11the　d．ヱp101d　races　of　T〃Zzμgθ3惚r〃〃αused　m　the　prevエous

　　　　and　present　stud11es　and　the1r　karyotype　conf1rmed。

P1ant　name

I　Ear1y　F1owermg　Tul1ps

　＊Smg1e　EarIy　Tu11ps

　race　Co〃ωブゐC〃励棚Z．
　race　　（）ブα〃zoゐづθ13ブ〃Z云α〃カ．

　race　　1）｛α〃α．

　race　　1，刀τんα〃玄rθ3∫．

　race　　17rθ∂θZづo尾1吻orθ．

　race　　1？rづ〃oθ55　1丑Zθ〃．

＊Doub1e　Ear1y　Tu11ps

　raceムαCo1〃ゐ鮒．

　race　　1吻rz〃o

　race　　’S＝6ん00〃00ブ∂．

＊Mendel　Tu11ps

　raCe　　／1〃Z〃0刀3材θ．

　race　　1，rづんor6．

　race　K加9・o∫伽Rθゐ．

　race　　1レわzαrカ．

　raCe8妙励α．

　raCe　T0ク800肌

　race　V励ゐrEαrゐ〃．

＊Triumph　Tu1ips．

　raCe　　／11ろθrづ0．

　race　　ノエμブθoZα．

　raCe肋肋肋み
　race　　1η〃1α〃6．

　race　G1orツo∫ルo〃ωψ．

　race　G陀油αB舳尾θ伽クθr．

　raCe耳夕みα．

　race　　1；〃zαブづ．

　raCe　　1（α〃5α5．

　raCe　　1二θ　1ゐr＝ηZα、

　race　　五〇ブ∂　Cα7〃αブηo〃．

　raCe肋ブゴ0r如．

　raCe〃53づ33ψ似

　race　ハ〃．Z乞伽ηzκ肋伽．

　race　OZαヅ

　race　0ηぴゐZθ．

2n　　　　　　　　　karyotype

24

24

24

24

24

24

A－2

A－2

C
C
A－2

A－2

24　　　　　　　C

24　　　　　　　C

24　　　　　　　B

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

A－1

A－2

A－1

C
A－2

C
C

A－1

A－2

A－2

A－1

C
B
B
A－3

A－1

B
C
C
A－3

B
B
B
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race　　1弓α”．

race　　19乞θブブθ1吻〃¢θ〃”．

race　　1弓〃尾　G＝1o〃．

race　　1干ブθZ〃｛〃〃z．

race　　1干ブo〃zづ〃αzoθ．

race　　－RoZα〃．

raCe　　W0材α．

ra・e　W伽θrgo肋
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24　　　　　　　B

24　　　　　　　C

24　　　　　　　C
24　　　　　　　　B

24　　　　　　　A＿4

24　　　　　　　A＿1

24　　　　　　　A＿1

24　　　　　　　C

II　Late　F1owerヱng　Tu工1ps

＊Cottage　Tu1ips．

　race　　ノ吐Zろづ〃o．

　race　　／1〃〃α　1？αη1oηα

　raCeルg0．

　race　CαZ6ゐ加α．

　race　C砂〃．

　race　Cαげαブα．

　…eαα妙αq〃α．

　race　　Cooαブ6θ．

　race　Gαツ肋∬肌

　race　Go肋刀月b㈹城．

　race　Go肋〃ル伽㈹．

　race　GoZゐ〃Wb〃ゐr．

race　Gブ砂θF閉姥．

　race　正迄鮒づCor陀ηo〃．

race肋g165ω〃zろθ〃Zoω．

raCe肱抽比
・ac・泌ブ5肋肋紅
raCe泌μ励Erθろ〃5．

raCe8榊狐
raCe　　肌ZZ8¢rθθカ．

race　W肋θP〃〃
race　　Z杉zα．

＊Li1y－f1owered　Tuhps．

　raCe3ωぴ1θツ．

　raCe肋ツカ伽＆

　raCe〃1み6∂．

　race肋づ肋∂〃ツ．

　raCe　T加Bブ〃θ．

　race　W：肋θCブo∬．

　・…　W：肋・Tr伽ψ砿帆

24　　　　　　　C

24　　　　　　B

24　　　　　　　B

24　　　　　　　B

24　　　　　　B

24　　　　　　B

24　　　　　　D

24　　　　　　　C

24　　　　　　C

24　　　　　　B

24　　　　　　C

24　　　　　　C

24　　　　　　B

24　　　　　　B

24　　　　　　C

24　　　　　　C

24　　　　　　C

24　　　　　　C

24　　　　　　C

24　　　　　　C

24　　　　　　A－1
24　　　　　　B

24　　　　　　A－1
24　　　　　　A－1

24　　　　　　A－1
24　　　　　　A－1

24　　　　　　A－1
24　　　　　　A－1

24　　　　　　A－2
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＊Breeder　Tuユips．

race　Cz〃θrα．

race　Gθoブg・θGrα妙θ．

race　肋ψ6〃C肋6ヅ

raCe　Jθ∬ツ．

race　Lo〃5XIV．

raCe肋μg’0．

race　　19r召5〃θ〃玄1■ooηθr．

raCe8αg加αω．

raCe　　τV｛〃ηθカ0Z4．

＊Id．ea1Darwin　Tuヱips．

　race　CZθ刎α挑．

　race　D伽o！WθZZ加g肋．

　race　C〃〃L伽庇．

　raCe肋Zづ0炉0卯．

＊Darwm　Tu11ps

raCe　A加gZ0

・a・・A伽ブg’Z0ω．

raCe　Bαれづg’0η〃a”伽仏

ra・・13Zκ尾EαgZθ．

race　BZ雌Gθ刎．

race　　Cθ〃之θ〃αづヅ6．

race　CθvZ07z．

race　C柘ツo！H伽Zθ〃．

race　Coμα〃Pz妙1θ．

race1）鮒1加9玄o狐

race　　1）θ5づブ彦θ．

race　－Doブブ如0ηぴα1Z．

raCe　Dr5．B励俗
race　　1Z〃z云ηαθ1砿．

race　　1「8〃13rづZ〃α〃広．

race　GαZα切ム〃ツ．

raCe地榊肋05．
race　　1二〇r61〕z4〃Zαη．

race　　1吻〃zα301．

race　　1吻〃姥Z，∫17αηoγ杉θ．

race　　1吻zrガ1z5．

race　　1吻55　－B1α〃zお3．

raCe　　ルθrZαη6づα．

raCe肋Z㈱ろ伽＆

raCe　P肋rゐ肋0ψ．

24

24

24

24

24

24

24

24

24

A－4

C
A－2

C
C
A－2

C
A－1

A－2

24　　　　　　Ar1
24　　　　　　　C

24　　　　　　A－2
24　　　　　　　C

24　　　　　　B

24　　　　　　B

24　　　　　　B

24　　　　　　A－4
24　　　　　　C

24　　　　　　A－1

24　　　　　　A－2

24　　　　　　A－2
24　　　　　　　C

24　　　　　　A－3
24　　　　　　C

24　　　　　　C

24　　　　　　B

24　　　　　　B

24　　　　　　B

24　　　　　　　B

24　　　　　　A二3
24　　　　　　　C

24　　　　　　　C

24　　　　　　　B

24　　　　　　A－3

24　　　　　　A－2
24　　　　　　　B

24　　　　　　　C

24　　　　　　　A－2
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sokyu

sokyu



race Pride of Haurlem.. 

ract_e Princess Elizabeth. 

race Red Pitt. 

race Reliance. 

race Salmon King. 

race Scarlet Sensation. 

race Sweet Harmonv. 

race Tindal. 

ra ce Uto pia. 

race William Pitt. 

race YelZow Giant. 

race Zwanenburg. 

* Parrot Tulips. 

race Cramoisi 1~rilliant. 

race Fire ~ird. 

race Lutea. 

race Lutea Major. 

race Pa_lette. 

race Perfecta. 

race Taroh. 

race Th~r~se. 

race Yosemite. 

* Double L,ate Tu]ips. 

race Hermer. 

race Nizza. 

~~10~~ B-~ (1962) 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

B
 
C
 
B
 

A-2 
C
 
C
 
B
 
C
 
B
 
C
 
B
 

A-4 

A-2 
A-1 
A -2 
C
 

A-2 
A-l 
A-2 
A-2 
A-l 

A-2 
A-1 

Sununary 

1. The karyotype studies were made on thirty one races in Tulipa gesneriana 

2. A11 the races studied were diploid, having 24 sonlatic chromosomes 

3. The karyotypes of all the races used w~re analyzed. It was found that some of the 

karyotypes are similar to each other while the others are different from each other 

4. From the standpoint of the karyotype the thirty one races may be classified into 

seven types. A - I type : Finland, White Cross. The ~ride, Mildred, Maytime, ~everley, 

Saginaw and Nizza. A - 2 type : Couleur de Cardinal, Superba, Aureola, Papago, Winnetou., 

Cum Laude Ceylon Relumce P~eter de Hoogh and Th~r~se. A-3 type : Darlington. A-4 

type : Prominence and Black Eagle. B type : Olaf, Gretha ~enkemper, Golden Harvest, Henri 

Correvon, Neerlaedia, Pride of Haurlem and Sweet Harmony. C type : Mount Erebus and 

Gay Hussar. D type : Chappaqua. 
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5. It was ascertained that as to the thirty one races the karyotypical classification sup-

ports the horticultural classification. 
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