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FACTORS AFFECTING ON THE POLLEN CALLUS FORMATION
IN ANTHER CULTURE OF SOLANUM ACAULE

Shuji Misoo, Mayumi Cruisa, Osamu KaMuiMa and Minoru Sawano

Abstract

Several factors considering to affect on the anther culture response were investigated using 11 clones in Solanum acaule

and 2 cultivated potatoes.

Most of the pollen calli induced were derived from the anthers that were harvested at early uninucleate or middle

uninucleate stages. For the pollen callus formation, cold pre-treatment of buds at SC for 2days was considerably effective

in Solanum acaule. However, more than 2days of cold pre-treatment had atendency to promote callus formation from anther

tissue or filament. Both the frequency of callus formation and the callus shape were apparently different among 4 ecotypes

compared in this study. Also, the frequency of callus formation differed among clones derived from self pollinated seeds.
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Solanum acaule (S.acl) : acl-C, acl-D, acl-E, B XU
acl-T3, T4, T7, T8, T10, T12, T17, T26 D 11D %HK.
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Table 1. Relation between the developmental stage of pollen and the petal length
in S. acl-T3, cv. Nohrin No. 1 and cv. Dejima

Length (mm) of petal

Developmental
stage of pollen S. acl-T3 Nohrin No.1 Dejima
First meiosis-Tetrad (1) 2.5-35 4.5-5.5 4.5-5.5
Early uninucleate-
Middele uninucleate (1) 3.5-5.0 5.5-7.0 5.5-6.0
Middle uninucleate-
Early binucleate (II) 5.0-6.0 7.0-8.5 6.0-7.5
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Table 2. Effect of developmental stage of pollen on the anther culture response

i Developmental No. of No. (% 2)
Materials stage of anthers 0. (%) of
pollen” inoculated PC TC FC

I 100 1(1.0) 1 (1.0) 5 (5.0)
S. acl-T3 i 220 16 (7.3) 2 (0.9) 23(10.5)
I 150 0(0.0) 0 (0.0) 1 (0.7)
I 15 0 (0.0) 0 (0.0) 0 (0.0)
cv. Nohrin No.1 I 75 0(0.0) 4 (5.3) 3 (4.0)
I 70 0(0.0) 6 (8.6) 1 (1.4)
I 15 0(0.0) 0 (0.0) 0 (0.0)
cv. Dejima I 75 0(0.0) 0 (0.0) 0 (0.0)
i 80 0 (0.0) 0 (0.0) 3 (3.8)

1) For the explanation, see Table 1.

2) PC =pollen callus, TC = anther tissue callus, FC = filament callus.
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Fig. 1. Effect of cold pre - treatment period on the callus
formation in anther culture of S. acl - T3.

Thot:,

DED#ERD?S, HRPBORTFERME L Cid—08
PO—BPHOLDBERVI EXH S0, CTORE
BREOHLECELHAL T, BEMNOKBLIEHFHLE
BIZGZHHBIOWTRET L7z, Fig. 113S. acl-T3D 5
CTTOEDRBRTMEOERLRL TV, EBAI L
AT ITELEX T88% F/RL-DIZx L, 2 HE®D

IRATLER A i L 738 11X 3B D30% 1 ER L7,
4HZ L6 BABEX THEMBRX L) EVEERL
A, 2 HABERXIZERIE o7, -8 HLE I,
o THREEIMMET Lz, HBI LV ZAOREEIL, Kl
HREBICL > TRV ERAL4ALBEXCROEL -
2o AN N ADEE G BIRUETHE SN 6 HLEK
TEREEERLE, INO6DOH LV AFEKIE, 1HIZE,



18 ' SR - TERBE - LRS- BH B

- pollen callus

] anther tissue callus

Qj 50 /] filament callus
E 40 b D callus - producing anthers
5
<
[ 30+
5]
Y
P=3 20 B
Q
&
2 10t
[+

0 i

Days of cold pre - treatment

Fig. 2. Effect of cold pre - treatment period on the callus formation in anther culture of cv. Nohrin No. 1.
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Fig. 3. Ratio of pollen callus formation in the anthers cultured after different days of cold pre - treatment.
*Ratio of pollen callus = (anthers producing pollen callus / callus - producing anthers) X 100.
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Table 3. Differences of responce in anther culture of various genotypes of S. acaule
Season No. of No. (%) of V
Clone of anthers
cultivation inoculated PC TC FC CA
acl- C spring 170 34 (20.0) 31 (18.2) 31 (18.2) 70 (41.2)
summer 80 31 (38.8) 27 (33.2) 20 (25.0) 53 (66.3)
Total 250 65 (26.0) 58 (23.2) 51 (20.4) 123 (49.2)
acl-D spring 260 12 (4.6) 16 (6.2) 6 (23) 23 (8.8)
summer 90 7 (7.8) 8 (8.9) 2 (22) 10 (11.1)
Total 350 19 (7.6) 24 (9.6) 8 (3.2) 33 (13.2)
acl - E spring 50 0 (0.0) 3 (6.0) 0 (0.0) 3 (6.0)
summer 50 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total 100 0 (0.0) 3 (3.0 0 (0.0) 3 (3.3)
acl - T3 spring 270 22 (8.1) 25 (9.3) 35 (13.0) 65 (24.1)
autumn 130 22 (16.9) 16 (12.3) 27 (20.8) 43 (33.1)
Total 400 44 (11.0) 41 (10.3) 62 (15.5) 108 (27.0)
acl - T4 spring 240 21 (8.8) 35 (14.6) 15 (6.3) 52 (21.7)
autumn 210 25 (11.9) 24 (11.4) 41 (19.5) 68 (32.4)
Total 450 46 (11.5) 59 (14.8) 56 (14.0) 120 (30.0)
acl - TS spring 250 29 (11.6) 23 (9.2) 40 (16.0) 69 (27.6)
autumn 330 65 (19.7) 35 (10.6) 100 (30.3) 144 (43.6)
Total 580 94 (16.2) 58 (10.0) 140 (24.1) 213 (36.7)
acl - T7 spring 160 11 (6.9) 25 (15.6) 2 (13) 31 (19.4)
acl - T10 spring 180 9 (5.0 26 (14.4) 2 (L1 30 (16.7)
acl-T12 spring 170 8 (47) 51 (30.0) 6 (3.5) 55 (324)
acl - T17 spring 160 7 (48) 31 (19.4) 2 (13) 33 (20.6)
acl - T26 spring 140 1 (0.7) 3 (21) 0 (0.0) 3 21

1) PC =pollen callus, TC = anther tissue callus, FC = filament callus, CA = callus - producing anthers.
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Fig. 4 . Callus formation in anther culture of S.acl-C, D and T3.
a : Callus formation on the anther culture medium (21 days after inoculation) ;
b : Pollen calli of S.acl-C cultured on the regeneration medium (30 days
after transplanting) ;
¢ : Pollen calli of S.acl-T cultured on the regeneration medium (30 days
after transplanting) .
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