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Studies on a Tetraploid of Robinia pseudoacacia L. Selected in the Planted Forest*!
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SUMMARY

Cytological investigation was done on a tetraploid tree of Robinia pseudoacacia L. selected in the

planted forest in Chilbo Mountain.

From the results of ohservation of chromosomes on mitotic metaphase in leaves, it was confirmed

that the mutant is tetraploid plant (2n=40).

The external form of leaves of the spontaneous tetraploid was gigantic and dark green one in

comparison with diploid.

There was no difference in the size of guard cell and the number of stomata per unit area

between the mutant and the diploid plant, however, length and thickness of wood fiber were increased

as compared with that of diploid.

The spontaneous gigas tetraploid showed growth performance as much as the colchicine induced

gigas tetraploid.
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Table 1. Length of stomatas
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Table 2. Numbers of stomata pex unit area
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Table 3. Length and width of woody fibers

T ‘ & fiAkel va
& ) | #H OE OB Length of ﬁbers ] Width of fibers
| BT EERE ‘ T E dERE
Individuals No. of fibers } Mean-to () " Mean-+o ()
- B 4% 4 55 Natural tetraploid 300 575.90+105. 4 ! 21.3243.06
FE 2 428 Diploid 300 467.10+88.2 1 13.50-:3. 10




& W & F & 35 (BB EE No. 14

4. EAH2 ERRRX

BARE 450 BEAAT FIRTREES

AR 4tk BEECL M A F-9l 56-6 S #5 2 B
BEEL £4% 140.42cm 2 1.35cm 24 LS 4£F

mE  F AT A4 ABAGE AT 621

2 FOREFEST AR EAREA o4 ME P o ME 2 ER AEE 127.04cm 2 1. 18cm 24
ERE Aol #38ld colchicine Bz HEw 4156 & e B4R 2 56-6 1t} okrl HdolxHE 4B
FobrhA 1 Fel 56-6 R 62-19) FAM S HwcE syl WF mel Tk oleh Ao ARz uel BR
Eul K44 mEursl 7ro] HARL FolvIA L} 41588 AR 4fsiest nhsbA = FAWEeel K4
B 2 HEEREL 44 144.29cm @ 1.2Icm o] 952 Sheda A 2ok,
F 4 HERES £FRKA
Table 4. Growth performance of grafted <eed11ngs

' !
ﬁ& |
Individuals l

i

o

5%4 %#s Natural tetraplotd |
A5 4 158 (56-6)Colchitetraploid
N 4 fff%fi (62 l)Co chltetraplmd

- X { it = F o
o I -4 o Height Diameter
. i T RA | O ERRE
No. of seedling } Mean=+o(cm) Mean—+o (cm)
14 J 144.20436.75 | 1.2140, 34
26 | 140.42431.11 ‘ 1.3541.14
28 \ 127.044-32. 80 ;

1.1840.92

ol A FimEy L B 4k ol AV BEE 28 : 393-412. Cited by Saito and Hashizume (1958).
ol BAMAGH HERBRCT 2n=400l2 KAL) =)} Bl 2. Chiba, S. 1951. Triploids and tetraploids of sugi
glel A= 2 s Gl ERA o R 9 fEd (Cryptomeria japonica D. Don) sclected in the
delAz 258 d B F MAS = AL velFde forest nursery. Bull. Gov. For. Exp. Sta. 49{4):
= AFPRRA ddA e AE 45 56-6 3 H: 5t 99-109.
HEHE B Qorme gom AL 4%k zto]l 348 3. Chiba, S. 1962. Studies on the breeding of Betula
B OHEH TRBMES U8 uﬂ@ EL ﬂ)ﬂr'fﬁ‘é and Alnus species (1), on the differences of mor-
1w #4o) bz Azbslel o]l #Waslw= vle] . phological characters and chromosome number

] =

4
g
o,
T
it
L

ik T2 e 2o R E
%4

FrER ATl A

between Alnus hirsuta and Alnus hirsuta var.
Jap. For. Soc. 44{9):237-243.
4. Einspahr, D.W., Van Buijtenen, J.P. and Peckham,
J.R. 1963. Natural
triploid aspan. Silvae Genetica, 12(2) :

microphylla. Jour.

variation and heritability in
51-58.
K. 1958. Distribution and polyploidy of

AR RE
=0 HE

5. Funabiki,

| dlefal s 94 2n=4022 AR 4B Angiosperms I. La Kromosoma, 37-38 : 1253~1267.
Tonglol o SIS del 23 B S, &NNER, SR, 1967, AEREIC Al HIER
Frigd et -4 P. rigida X (P. rigida X P. taeda) 2] %ol
sl 4L 7.1"19} "‘ﬁfffﬁfﬁ%’ ALY el gle FHEE pRge. FTTFTEL 5 1-13.
5 1] <2 T RS o] ¥ IEe 2% 7. Jinno, T. 1963. Cytological study on triploid of
'm_Oﬂ Qo A= AR 45 E Rubus palmatoides O.Kuntze.

r L&/‘/\ }‘

El

1. Blakeslee, A.F. and Avery, A.G. 1937. Methods

of doubling of chromosomes in plant. Jour. Hered.

A x R

Memoirs of the Ehime University, Sect. II (Scie-
nce), Ser. B (Biol.), 4(4) : 481-485.

8. Kanezawa, R. 1948. Haploid and tetraploid in
locust tree. Bull. Tokyo Univ. For. 36 : 13-18.

9. Khoshoo, T.N. 1963. Cytogenetical evolution in

conifers. World Consultation on Forest Genetics



19725 67)

Eidel A RIET HR4 5 b Ao BT B 43

10.

11.

12.

13.

14.

15.

and Tree Improvement, Stockholm, 23 to 30 Aug-
ust.

S, Bk, 1968. HEEEC] N HEIS X Pinus
rigitaeda o] R WY T HEWHE, 6:
75-88.

Mergen, F. 1958. Natural polyploidy in slash pine.
Forest Science, 4(4) : 283-205.

Mergen, F. 1963. Evolution of spontaneous, che-
mical and radiation-induced mutations in Pinaceae.
World Consultation on Forest Genetics and Tree
Improvement, Stokholm, 23 to 30 August.
Nilsson-Ehle, H. 1936. 21 : 379-382
Cited lake sares aspan genetics and tree improve-
ment project (1957).

Pryor, R.L. and Frazier, L.C. 1970. Triploid aza-
leas of the belgian-indian series. Hortscience, 5
123 + 114-115.

Syrach Larsen, C. and Westergaad, M. 1938. Con-

tributions to the cytogenetics of forest trees, 1.

Hereditas,

A triploid hybrid between Lariz decidua M:iller x
Lariz occidentalis Nutt. Jour. Gen. 26(3) : 523~

16.

17.

18.

19.

20.

21.

1.

Fig. 1.

531.

Saito, Y. and Hashizume, H.1958. Studies on a
triploid tree of Cryptomeria japonica selected in
the planted forest. Bull. Tot. Univ. For. 1 : 21-55.
Seki, H. 1959. Cytological studies on mulberry,
Morus. Polyploidy of the mulberry tree, with
special reference spontaneous occurrence of triploid
plants. Journal of the Faculty of Textile and

Sericulture, Shinshu Universiy, No. 20 Ser. E.
Sericulture No. 3:1-59

Saurer, W. and Antcliff, A.]J. 1969.
mutants in grapes. Hortscience, 4(3) : 226-227.

Polyploid

Tanaka, R.1965. Intraspecific polyploidy in Goodyera
Mazximowicziana Makino. La Kromosoma, 60 :
1945-1950.

Zinnai, I. and Chiba, S. 1951. Tetraploids of sugi
(Cryptomeria japonica,discovered at forest nursery.
Jap. Jour. Breed. 1 :43-46.

Zinnai, I. 1952. Tetraploid plants of Japanese red
pine (Pinus densiflora) discovered in transplant

teds. Jour. Jap. For. Soc. 34(6) : 185-187.

SRR 28 QR Bl A
Spontaneous gigantic tetraploid black locust.

(Two years after grafting)
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Fig. 2. Leaves of spontaneous gigantic tetraploid
and diploid black locust {Right: spontaneous w
gigantic tetraploid. left: diploid) @ ’ . @
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gigantic Fig. 3. Somatic chromosomes of spontaneous gigantic
tetraploid black locust (2n=40, ca. <2650}

Fig. 4. Somatic anaphase in spontaneous

tetraploid black locust.
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Woody fiber of spontaneous gigantic tetraploid and
diploid black locust (Right: tetraploid, left: diploid,
ca. X 80)



