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North American Pawpaws which are in cul-
tivation in Japan have little differences of ve-
getative and floral characteristics among them,
and their propagation is always dependent upon
seedling, because the breeding of this fruit tree
is far behind the others in research. The im-
portant points for breeding, in regard to this
fruit, are the problems concerning the increase
in size and yield, improvement of the fragrance
and taste, ability for preservation and seedless
forms etc. The research of polyploidy in An-
nonaceae should probably be useful in the breed-
ing of the pawpaw. Concerning the chromosome
number, Locke (1936) reported that the haploid
number is apparently 9. By Bowprx (1940) there-
after, the facts that the haploid number is 9 and
that the diploid is 18 were ascertained. The
same author (1948) reported that 5 triploid (2n=
27) mutants were found among 200 diploid (2n:==

18) seedlings.

Materials and methods

For the determination of the chromosome
number and for the observation of the chromo-
some complement of Asimina triloba DuNar,
many adult plants and 15 ceedlings (two years
old) which are growing in the garden of the
Saikyo University were served. Two polyploid
plants examined were obtained in 1949 by one of
the present authors through a colchicine treat-
ment, by application by drops of a 0.4 % solution
on a lateral bud of the seedlings for two days.
This colchicine treatment was carried on im-

mediately after germination, when a few young

leaves of the seedlings grew 0.5 to 2.0cm in
length and all the little leaves except a basic leaf
were cut off. Thereafter, lateral buds at the
cotyledon and adventitious buds on the hypocotyl
were scraped away. As a consequence of the
treatment, about a dozen thick seedlings were
obtained, but most of them died, and at the
present time only two plants are viable and on
the whole these are growing slowly. This spring,
after a lapse of 7 years from the treatment, both
trees are one meter or so in height. The upper
ground parte of one plant (A) withered in June
or July of this year. But, fortunately, each graft-
ing upon two other adult stocks succeeded in
early April. Moreover, some shoots which seem
to be tetraploid are beginning to develop from the
base of the withered stem.

For

squash method (Mursutra, 1956) was used. Leaf

the cytological studies, the following
tips or young anthers were treated successively
with three solutions as shown in Table 1, in which
each treatment hour was stated, then they were
squashed in aceto-carmin. Good chromosome
preparations were obtained by this method.

For the observation of stomata, 10 leaves
were taken up from the material plant and a
round piece of lamina, 8 mm in diameter, was
excised from the center region between the
main nerve and the margin at the widest part
of each leaf. These fragments were boiled for
three minutes in 99 % ethyl alcohol and were
then immersed into the chloralhydrate solution
(5g : 3cc distilled water) for 20 hours, thereafter

these were immersed in glycerine on slides and
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Table 1. Solutions used for treatment and treatment time

treatment time

1.2 N HCI
young leaf 13-15 min.
P. M. C. 15 min.

1) CrO3 1g, glacial acetic acid 3cc., HoO 100cc.

2) 30% alcohol 100cc, ammonia 6 drops.
After each treatment the material is rinsed in

were observed microscopically.

Observation and conclusion

Meivtic division in PMC was regular and 8
bivalents were counted at the first metaphase
(Plate 1: Aj, A2), while in mitosis 16 homologous
chromosomes were observed (Platel 1: By, B2).
It is therefore obvious that the chromosome
numbers of Asimina triloba are n=8 and 2n=16.
Each pair of the chromosomes are characterized
by its length and shape, and the chromosome
complement is classified into the following 5
types :

a type, two chromosomes of one pair, the larg-
est (ca. 4p long) median type with a
secondary constriction in one of the
arms and two constrictions in the other
arm. (The chromosome of this type is
apt to be miscounted as two single
chromosomes)

b type, two chromosomes of one pair, subme-
dian type with a secondary constriction
in the long arm, and with a large satel-
lite on the short arm.

¢ type, four chromosomes of two pairs, sub-
median, with secondary constrictions in
both arms.

d type, four chromosomes of two pairs, sub-
median type with a secondary constric-
tion in the long arm.

e type, four chromosomes of two pairs, the
shortest submedian type (ca. 2u long)
with a secondary constriction in the
Jong arm.

Both artifically induced polyploid plants (A and
B) which were obtained by the cholchicine treat-

11 IIT
chromoacetic mixture! ammonia alcohol?
10 sec. 10-15 sec.

10 sec. 10 sec.

water for 30 sec.

ment were shown to be mixoploids, although their
tissues have not yet been observed in detail.
The tissue of the leaves of A plant are a mixture
of different cells which contain either 16 or 32
chromosomes.

(4x). In the B plant, the ratio is ca. 2 (4x) : 3

The ratio appears ca. 1 (2x) : 4

(8x). It is interesting that chimera in a poly-
ploidy condition has been maintained even after

a lapse of 7 years.

Table 2. Size of the stomata of the
auto-octaploid, tetraploid and
diploid plants in Asimina triloba

size of stomata (n)1 number of
stomata

length width per unit area?
octaploid 215426 110417 23.6+10.1
octaploid
(grafted) 205437  111+20 24.7T+11.3
tetraploid : o .
(grafted) 173418 87412 39.4+13.4
diploid 1174+ 9 65+ 8 72.0+18.0

1) ave;age of 200 stomata
2) average of 100 fields of vision

Table 3. Size of the leaves of auto-octaploid,
tetraploid and dipleid plants in
Asimina triloba

thickness

size of leaf
— of
length(cm) width(cm) leaf (n)
octaploid * 15.3+3.4 8.6+1.7 308446
oy 20857 4.5+2.7 37752
t(egtr‘;‘zgg?** 98.441.9 16.342.8 32932
diploid * 97.944.8 11.9:+2.2 15424

* gverage of 150 leaves
** average of 20 leaves
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In the observation concerning the stomata
of diploid, tetraploid and octaploid plants, the size
and number are significantly different in each of
them (Table 2, Plate 2: G-K). A shoot of the
octaploid plant was also grafted on the diploid
stock, and the grafted octaploid, in comparison
with the original one, has much more vigorous
leaves, though there is no difference in size of the
stomata between the grafted and the original one
(Table 2 & 3, Plate 2: K).

Summary

1. The chromosome numbers of Asimina
triloba were determined as n=8, 2n=16. The
chromosome complement was classified into 5
types. The long arms of each type have a con-
striction and that of a type has two constrictions.

The chromosomes of b type have a satellite.

2. By the colchicine treatment autotetraploid
(2n=32) and auto-octaploid (2n =64) plants were
obtained. These plants were shown to be mixo-
ploids ; in the leaf of tetraploid plant diploid num-
bered cells were found, and similarly, in the
octaploid plant tetraploid numbered cells were
found. The size of the stomata in the diploid,
tetraploid and octaploid plants show significant

differences from each other.

Literature cited

1) Bowpex W. M, 1945. Amer. Jour. Bot. 32:
81-92.

2) ——. 1948 Amer. Jour. Bot. 35: 377-38L.

3) Locke J. F. 1936. Bot. Gaz. 98 : 159-168.

4) Mursuura O. 1956. Sci. Rep. Saikyo Univ,,

Nat. Sci. & Liv. Sci. 2 : 187-191. (in Japanese

with English summary)

i

B

FRES « AEE: *xXYICEATS A atEgwomrs (D
Asimina triloba Dunar OYefafkts 3 7 v 70 A F

1. Asimina triloba Duxar. OYEAA, n==_§,
on=16 &P d e Hetapid 57 (a—e) JChrHI
Aq, EUEGROFEAR LT, 1 EORANTEL,
a LD, 2EOPHNAOND. bW, 1
OB ATFALET D,

2. HEHEOWEHIHTDLark F v TOLERIC L B,

A4t (2n=32) KU8 i (2n=64) fhkx 1ADMG
SR CO2MEME, T2V EA FTHIFNR
B EHNT. 2R A U 8 (ST IEIROSHDOK
23k, UG, AISAREIMAGT L, WA 8 fTRICH
DT, PUAPERILLTH D,



Explanation of Plate 1

Photomicrographs and explanatory diagrams of chromosome in Asimina triloba (ca.x
2000). A; : PMC meiosis, A, : its explanatory Diagram, B; : mitosis in young leaves, B, : its
explanatory diagram, C--—-F : mitosis, C: in tetraploid, D: of diploid cell in tetraploid
plant, E : in octaploid, F : of tetraploid cell in octaploid plant.



Plate 2

Explanation of Plate 2

Photomicrographs of stomata and photograph of leaves of polyploid plants in Asimina
triloba. G : stomata of octaploid plant(original), H : ocataploid plant(grafted), 1: tetra-
ploid plant(grafted), J: diploid plant(coutrol) (ca.x380), K :leaves of polyploid plants.

1. octaploid (original), 2. octaploid(grafted), 3. tetraploid (grafted), 4. diploid(control).
Scale indicates 4(cm.



