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Table 1. Effects of NAA and BA on callus, shoot and root formation in
in vitro culture of German violet (Exacum affine Balf.) stem segments?.

No. of Callus formation Shoot formation Root formation

NAA - BA explants  No, of Y oo x No. of w Average No. of U Average
(mg/1)  (mg/1) cultured culéures % Size Color culiures 9 number cultures % number

0 0 25 0 0 - - 0 0 0 0 0 0

0 0.1 25 0 0 - - 0 0 0 0 0 0

0 25 0 0 - - 0 0 0 0 0 0

0 10 25 0 0 - - 0 0 0 0 0 0

0.1 0 25 25 100 +++ Dark green 0 0 0 11 44 6

0.1 0.1 25 19 76 +++ Dark green 0 0 0 0 0 0

0.1 1 25 22 88 +++ Dark green 8 36 9 0 0 0

0.1 10 25 0 0 - - 0 0 0 Q 0

1 0 25 14 56 +++ Dark green 0 0 0 14 100 16

1 0.1 25 19 76 +++ Dark green 0 0 0 10 53 8

1 1 25 20 80 ++ Dark green 11 55 3 3 15 2

1 10 25 0 0 - - 0 0 0 0 0 0
10 0 25 24 96 ++ Light green 0 0 0 4 17 11
10 0.1 25 25 100 ++ Light green 0 0 0 10 40 8
10 1 25 20 80 + Light green 0 0 0 40 4
10 10 25 0 0 - - 0 0 0 0 0 0

ZObserved after 11 weeks of culture.

YPercentage of callus-forming cultures=(No.of callus-forming cultures/No.of cultures)x100.
XCallus size ; +, size of rice grain . ++, soybean: +++, broad bean.

WPercentage of shoot-forming cultures= (No.of shoot-forming cultures No.of cultures) x 100.
UPercentage of root-forming cultures= (No.of root-forming cultures‘No.of cultures) x 100.

Fig.1. Callus formation in # vitro culture of Fig. 2. Shoot redifferentiation from calluses

stem segments excised from adult
plants.
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Table 2. Effects of NAA and BA on callus, shoot and root formation of German violet
(Exacum affine Balf.) leaf segments caltured in vitro?.

NAA BA No.of Callus formation Shoot formation  Root formation
(mg'1)  (mg'1) cultured No.of o Size” No.of o, No.of 2,
observed cultures o cultures cultures
0.1 0 15 7 47 + 1 6 0 0
0.1 0.1 15 9 60 ++ 1 6 0 0
0.1 1 5 1 20 +++ 1 20 0 0
1 0 20 13 65 ++ 3 15 4 20
1 0.1 20 18 90 +++ 3 15 1 5
1 1 25 10 40 ++ 8 32 0 0
10 0 10 4 40 + 0 0 2 20
10 0.1 20 6 30 +++ 2 10 2 10
10 1 15 8 53 +++ 0 0 0 0

ZQObserved after 5 weeks of culture.

YCallus size : +, size of rice grain . ++, soybean ! +++, broad bean.

Fig.3. Root redifferentiation from calluses
formed in in vitro culture of stem seg-
ments.
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Fig.4. Effect of sucrose and nitrogen com-
pound concentrations on callus forma-
tion in in vitro culture of leaf tissues of
German violet (Exacum affine Balf).
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Fig.5. Effect of sucrose and nitrogen com-
pound concentrations on shoot forma-
tion in in vitro culture of leaf tissues of
German violet (Exacum affine Balf).

La— b EROFERIE IBA 1 mg/ 1 BIEENEK
TH LA, FOMHOEMR TzL L AbLk
Doz, MOBEKFELI 2 —-FDFNLVED -
7o a—PERSECLDOT,EEHHELDLH -
7z (Table 3),

Qva— o5& IBA 3 BA 2%&m
L7285 Cly, BHEL 2o 2 — PSRl swT
HNADTRE N2, Hio, IBA 1 mg/1 & BA
1 mg/l @MU 285 TRERELIEDL S
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6o



74 B ERERFIESMERE £27 5
Table 3. Effects of IBA and BA on callus, shoot and root formation, and flowering in
transfer and in vitro culture of callus, shoots and roots that are obtained from
German violet (Exacum affine Balf.) stem segments cultured in vitroZ.
Callus formation No.of No.of
Cultured IBA BA g((;?zfnts Nowof shoot- root- Ic\ILﬁ.tzfres
explants (mg/1)  (mg/1) 0.0 et formin, formin -
cultured cultures Size culturei culturegs with flowers
0 0 15 2 ++ 0 0 0
Small 1.0 0 15 5 ++ 2 9 0
callus 1.0 1.0 15 5 +++ 0 0 0
clump 0 1.0 15 8 + 0 0 0
0 0 15 0 15 12 3
Whole 1.0 0 15 3 ++ 15 12 3
shoot 1.0 1.0 15 15 +++ 15 1 0
0 1.0 15 12 ++ 15 0 0
0 0 15 2 + 0 0 0
Root 1.0 0 15 11 ++ 1 1 0
segment 1.0 1.0 15 2 + 0 0 0
0 1.0 15 + 0 0 0
Z0Observed after 4 weeks of culture
YCallus size : +, size of rice grain . ++, soybean . ++-, broad bean.
FEBEL UGEEL BRI DVWTABEDED

Fig. 6.

Shoot proliferation and direct root
differentiation in in wvitro culture of a
whole shoot excised from the cultures
which are obtained in the primary
culture.
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MEMSEL TwbeEZLNE, BLICERRA
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Table 4. Effect of IBA and BA on callus formation, shoot development and root differentiation

from shoots which are formed in in vitro culture of German violet (Exacum affine
Balf.) leaf segments, transferred and cultured?.

IBA BA No.of No.of callus- No.of shoot- No.of root.
(mg. 1) (mg 1) shoots forming cultures developing differentiating
cultured cultures cultures
0 0 15 0 12 9
1 0 15 0 10 9
1 1 15 5 5 1
0 1 15 10 7 0

Z Observed after 8§ weeks of culture.

Fig.7. An intact plantlet (with shoots, roots
and flowers) in Erlenmeyer flask.

fi& 7z (Table 4),

INLDT EnL, Rt X)) FnMkg
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Fig.8. An adult plant obtained through in
vitro culture and acclimation.
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ETLE, BErAroNERICETH L%
Voa— L DEES AL N, Wosiklz, £EH
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Studies on Callus Formation, Organ Differentiation and Plantlet
Regeneration in in Vitro Culture of German Violet
(Exacum affine Balf.) Tissues

Pinsan XU, Takashi HARADA and Toshiro YAKUWA
(Department of Horticulture, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
(Received December 28, 1990)

Summary

To establish an efficient vegetative propagation method of German violet (Exacum affine Balt.),
stem and leaf segments were cultured in vitro, and effects of growth regulators and sucrose on callus,
shoot and root formation were examined (primary culture). In addition, effect of growth regulators on
callus, shoot and root formation was tested by culturing small callus pieces, whole shoots and root
segments that were excised from the cultures obtained from the primary culture (secondary culture).
1. In vitro culture of stem segments of an adult plant showed the following results. Calluses were
vigorously formed on the media containing 0.1 and 1 mg/1 NAA alone or combined with 0.1 and 1 mg/1
BA. Shoots, which were redifferentiated from calluses, showed the highest differentiation percentage
with 1 mg/1 NAA and 1 mg/1 BA, and the largest average number (9) with 0.1 mg/1 NAA and 1 mg/1
BA. Root redifferentiation was observed in all treatments with NAA, and the highest rate (100%) and
highest average number (16) were obtained with 1 mg/1 NAA alone.

2 . Results from in vitro culture of leaf segments were as follows : callus formation rate was the highest
(9094) on the media with both 1 mg/1 NAA and 0.1 mg/1 BA, and vigorous growth of callus occurred
with both NAA and BA ; the combination of NAA and BA is suitable for the redifferentiation and
growth of the shoots, and the highest redifferentiation percentage (32%) was shown at 1 mg/1 of NAA
and 1mg/1 of BA ; root redifferentiation (redifferentiation rate, 2095) was observed when 1 or 10 mg/
1 NAA was added alone or combinationally with 0.1 mg/1 BA.

3. Variations of sucrose concentrations affected the i vitro culture of stem and leaf segments. The
highest callus formation rate was shown at 39 of sucrose, and the highest redifferentiation rate at 69
of sucrose, regardless of nitrogen compounds concentration. The nitrogen compounds concentration
gave no difference in the rates of callus formation and shoot redifferentiation.

4, Callus, which were transferred and cultured, proliferated most vigorously with Img/1 IBA com-
bined with 1mg/1 BA.

5. Inthe in vitro culture of whole shoots which were isolated from the cultures in the primary culture,
new shoots proliferated on almost of all cultures, and roots redifferentiated on the media containing no
growth regulator or IBA alone (shoot proliferation rate, 80%). An addition of BA noticeably inhibited
root redifferentiation.

6 . When segments of the primary culture-obtained roots were cultured, callus formation rate was the
highest (739%) at 1mg/1 of IBA alone, and shoots and roots redifferentiated slightly.

7 . The shoot, which were formed in the primary culture, transferred and cultured, differentiated roots
directly from its tissue, and developed into a plantlet. The plantlet could be acclimated and grown into
an intact adult plant.



