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Table 1. Relation between seedling thickness after colchicine

treatment and chromosome doubling in buckwheat.

Degree of No, of plants No. of plants No. of tetraploid % of tetraploid

thickness* ohserved survived plants plants induced
-+ 46 46 1 2.2
+ 23 22 16 72.2
++ 27 24 22 91.6
+++ 42 18 7 38.9
Total 138 110 46 41.8

*: -=normal, + + + =very strong
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Fig. 2. First metaphase plates in PMC of diploids (811). Ca. x1500

Table 2. Chromosome configuration and their frequencies in
MI of diploid and tetraploid buckwheat,

Diploid Tetraploid
Chromosome No. of Chromosome No. of
configuration cells configuration cells

81 20 1611 18
150+21 3

1410 +1Iv 4

M4O+1m+11 2

Total 20 27

P CHE STV 523, AERO LI VT EMARO—Rc s v Tl S hicic
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W BN OIE 4 - FERE CIEF TH D, 1508k 721, 3% OHIE T/MED
APV ERZNCY 40
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i IR SN A7 81 X 2 B AR O R BRO RFE TR T 5 5591010 B350k
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Fig. 3. Somatic plates in leaf bud cells of autotetraploids (2n=32)
and aneuploids (2n=234)
A : autotetraploid, B : aneuploid. Ca. x2000
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Fig. 4. First metaphase plates in PMC of autotetraploids.
A:160, B: 4O+ 11IV. Ca. x1500
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Table 3. Comparison of some characters of diploid and tetraploid buckwheat.

Characters Diploid Tetraploid

No. of days from sowing to 50% flowering* 31.5 32.3
Plant height (cm)* 44.0 41.7
No. of node* 9.3 10.8
No. of branch# 0.9 1.4
No. of flower cluster* 4.0 3.9
No. of florets per cluster¥ 31.6 24.0
Guard cell length of stoma (p)** 38.5 60.4
Pollen grain length (p)**

(short style plant) 57.6 72,4

(long style plant) 41.3 50,4
9% of pollen fertility*#* 97.2 79.5

*: Average values of 30 plants
*¥% 1 Average values of 25 cells and grains
%% . Average values of about 2000 grains
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A B
Fig. 5. Comparison of flowers.
A : diploids, B : tetraploids

A B
Fig. 6. Comparison of pollen grains (short style plants).
A : diploids. B : tetraploids. Ca. x100
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Ti, ZF, BEOBRTREBEERMETH D, £ T, REFCR W T LR DR
P & RICBTREC OV TEER E L Table 4 R X 9 R 5B, HhRMER
A D — 3 VX DHST R X D HEL, i, BFREREAETORNECL o, %
FBOBMIRESRRIIVCIER TE RS SD RIFEE LI ORZRE 2 L,

Table 4, Comparison of fertilization and seed set in
diploid and tetraploid buckwheat.

No. of florets No. of florets % of florets No, of seed 9% of seed

Ploidy . observed fertilized fertilized set set¥
Diploid 3172 9o 31,27 445 14,02
Tetraploid 2870 1049 36.55 373 13.00

* 19 of seed set to florets
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Fig. 7. Comparison of seed size.
A : diploids. B : tetraploids.

Table 5. Comparison of seed characters in diploid and tetraploid buckwheat,

. Seed size (mm)* . »
Ploidy Tength i Seed weight (mg)
Diploid 6.06 4.13 2.76
Tetraploid 7.57 5.70 3.96

*: Average values of 20 grains.
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Some Properties of Autotetraploid Buckwheat

By Akio UJsiHARA, Toshiko MaTano and Yoshifumi YAMAMOTO

Laboratory of Crop Science and Plant Breeding, Fac, Agric., Shinshu Univ,

Summary

Cytological and morphological properties of autotetraploid buckwheat obtained
through colchicine treatment were observed. The results may be summarized as
follows ;

1. In 1976, treatment with colchicine to seed were applied to a local variety
(KATAOKA) of buckwheat, Fagopyrum esculentum M. The authors have succeeded
in obtaining about 40 per cent of autotetraploid plants.

2. In the second generaiton (C;) after treatments, tetraploid showed more vig-
orous in growth or large size in some morphological characteristics as compared
with diploids. The size of guard cell of stoma and pollen grain were about one and
a half times and twenty per cent greater, respectively.

3. About 90 per cent of chromosome paired as bivalents in the first metaphase
of tetraploid buckwheats, and consequently univalents, trivalents and quadrivalents
chromosome pairings were observed rarely. This fact seems to be important with
regard to the ability of seed set or grain yield.

4. Seed set of tetraploid was decreased only a few per cent as compared with
diploid. But, the seeds from tetraploid plants were greater than those from diploids,
about 15 to 20 per cent in size and 40 per cent in weight increased than those in
diploids.

From the results described above, we may suppose that the present autotetra-
ploid of buckwheat were useful for breeding materials.



