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Summary

The obtainment of mutants from Persian walnut, which is considered to have little mutability, is a
reference for future breeding. Pollen characteristics and chromosome pairings at pro-, meta— and
anaphase II of ‘Mitsuru’, a diploid Shinano walnut cultivar (‘2x-Mitsuru’, hybrid of Teuchi and
Persian walnut), and tetraploid ‘Mitsuru’ (‘4x-Mitsuru’), derived from ‘Mitsuru’ by colchicine
treatment, were investigated. Moreover, the possible application as breeding material was also studied.
In the control ‘2x - Mitsuru’, the pairing was 161l valence (n=161I) for all investigated cells. However,
for ‘“4x- Mitsuru’, out of 45 nuclear plates, 35.6% were 51V + 911 + 4H + 91, and 6.7% were 3211. In
the pairing at prophase of ‘4x-Mitsuru’, multivalent chromosomes above IV valence were not
observed, and IV valence were at most five. Furthermore, in both meta- and anaphase II, 32
chromosomes were comparatively well distributed to both poles. From the distribution of pollen size it
can be deduced the mitotic process of the pollen mother cell. The pollen of ‘4x-Mitsuru” was 1.2
times bigger than that of the control ‘2x- Mitsuru’, the distribution of pollen size was 17.5 ¢ m and 50
¢m, respectively, and for the tetraploid the size was uniform. Results concerning to pollen
germination rate and fertility, and their relation to storage, and to pollen tube length: freshly harvested
pollen germination rate was 7.0% - 7.3% and 10.2% - 12.1%, respectively for ‘“4x- Mitsuru’ and the

control: and the germination rate of pollen stored at 5°C for 10 days was 1.4%-1.9% and 7.0% -

8.5%, respectively. Therefore, for ‘4x-Mitsuru’, the decrease in pollen germination rate between
freshly harvested and cold stored pollen, was 3.5 times the ‘2x—Mitsuru’. The pollen fertility for both
cases had no significant difference. Pollen tube of ‘4x-Mitsuru’ grew poorly, showing no effect of
humidity during cultivation, and with few deviation. As conclusion, the pollen of tree result of
colchicine treatment (‘4x - Mitsuru’) can maintain its viability, and its possible application as breeding
material has been shown.
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Table 1. Chromosome pairing at meiotic first metaphase of 4x - and 2x - Shinano walnut cv. Mitsuru.

Poliploidy No. of nuclear Chrorfl(?some Presence rate
plates observed pairing (%)
4x 16 SIV+9II+411+91 35.6
10 SIV+7IHI+8I1+71 22.2
10 SIV+6II+1011+61 222
4 3IV+411+1811+41 8.9
2 1IV+1011+ 101 +101 4.4
3 3210 6.7
2x 141 16 11 100
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Fig. I.  Photomicrograph of meiotic first metaphase of ‘2x-
Mitsuru’ and ‘4x - Mitsuru’.
a: ‘2x— Mitsuru’(16 1)
b : “4x—Mitsuru’(32 1I)
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Fig. 2. Chromosome pairing at meiotic first metaphase of ‘2x - Mitsuru” and ‘4x - Mitsuru’.

a: ‘2x -~ Mitsuru’

b ~g: ‘4x- Mitsuru’

b.5IV+9II+41I+91 c.5IV+7H+8II+71 d.5IV+6II+1011+61
e.3IV+4II+18I+41 f.1IV+10HI+101I+101 g.321L

The arrow shows tetravalent chromosome.
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Table 2. Frequency of pollen grain diameters in ‘4x- Mitsuru’, ‘2x~Mitsuru’ and ‘Houshou’ Shinano walnut (1983).

Age of o '
' ge o Area of distribution ( £m) Diameter
Material tree
(yr.) 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5 60.0 62.5 65.0 67.5 70.0 72.5 75.0 77.5 80.0 82.5 (m)
4x-Mitsuru 13 4 52 186 102 81 57 16 2 52.3a’
2x-Mitsuru 28 1 16 43 82 94 9 69 50 28 9 1 1 1 1 44.7b
Houshou 24 1 17 37 52 73 76 70 56 6l 15 2 1 1 1 46.3b

% Different letters indicate significance by analysis of variance at 1% level.

Fig. 3. Photomicrograph of meiotic second metaphase of ‘2x-
Mitsuru’ (a ), ‘4x— Mitsuru’ (b ),
and anaphase II of ‘4x— Mitsuru’ (¢ ).

+100+6 1 (A d) 4 222% T, 1IN 3IV+4 11 +18 T+4
I ([5e)» 89%, 1IV+10mW +10 I+10 I ([ £) A% 4.4%
B0, 320 (FAg)b67%AD SN

HRBHIEIE U7 14IBHRFOT~NTH 16 IMli% R L
(B 1Ka F2Ka). ,
E2HRFIHEEPORBIIEIRIR L. 4x-
EBIEIRbIIRTEED 32T oS I THE.
IR clzcD®BPETH 5. T/, WM (2x)IF 167
SEL L @B~ (83K a).

2. fEmoFERELERE S

— T 7V I OfERIZIZIREETH S LoTZEOD
BEEEAE L TERROREXEL, ZORMEERESE
2EITFE L. Ax-FEEE 13523 um T, MEO 245K
ER DAREIF 447 umTHY, 4Ax-EE 1 2
ERELLEDBED SN, RKEXDGHEHAB L, ‘4x-
EE OSEIEIL 45.0 pmh S 62.5 pmDEEFICH Y,
ZOHE 500 um TH - 72, ZTHISH L, MR
325 pmM S 825 umOHEHMICH D, HFulsd 42.5 um
T, ZOWHKEN - 7. MEEELERT 5700 'E

Table3. Pollen fertility of ‘4x-Mitsuru’, ‘2x- Mitsuru’
and ‘Gaku No. 11’ Shinano walnut (1985).

. No. of Pollen fertility *
Material A
ateria ge of tree observations (%)
4x - Mitsuru 15 736 95.1
2x - Mitsuru 21 974 95.8
Gaku No. 11 25 865 97.0

* Decided by Belling’s iron aceto - carmine method.
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Table 4. Germination rate of pollen harvested after anthesis on tree from ‘4x- Mitsuru’ related to harvesting method and

ambient humidity, and length of pollen tube in 1988.

Harvest day After 10 days at 5 °C Germination
. . Humidity S o
Polyploidy (%) No. of pollen  Germination Pollen tube No. of pollen  Germination ~ diminution rate (%)
k observed rate (%) (a) length (mm) observed rate (%) (b) (a-b)
Collected on the tree
4x 40% 1578 52 0.14 = 0.08° 2264 0.7 4.5
60% 1557 7.5 0.15 = 0.08 2299 1.1 6.4
80% 1869 8.2 0.17 = 0.10 2212 1.2 7.0
100% 1867 8.2 0.17 = 0.10 1503 2.5 5.7
Average 1717 7.3 0.16 = 0.09 2069 1.4 59
2x 40% 1963 8.7 0.24 = 0.18 2222 8.2 0.5
60% 1769 12.5 0.24 = 0.12 2113 7.7 4.8
80% 1993 10.3 0.22 = 0.14 1971 9.3 1.0
100% 1972 9.4 0.27 = 0.14 1999 8.6 0.8
Average 1924 10.2 0.24 = 0.15 2326 8.5 1.7
Collected in the laboratory®
4x 40% 1778 6.1 0.17 = 0.09 1968 2.6 3.5
60% 1822 8.5 0.19 = 0.12 1799 1.5 7.0
80% 1858 5.4 0.18 = 0.10 2012 2.5 2.9
100% 1888 8.0 0.19 = 0.11 2339 1.1 6.9
Average 1836 7.0 0.18 = 0.11 2004 1.9 51
2x 40% 1973 11.1 0.18 = 0.09 2437 6.1 5.0
60% 2066 10.4 0.34 = 0.23 2578 6.9 3.5
80% 2348 13.7 0.23 = 0.14 2298 8.5 5.2
100% 2187 13.0 0.25 = 0.17 2582 6.3 6.7
Average 2143 12.1 0.25 = 0.16 2473 7.0 5.1
* Mean = SE.
¥ Flowers were harvested at anthesis and pollen were collected 24 hr after harvest.
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