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Table 1. Comparing tuber emergence rates of 7 -ray irradiation with control in different caladium varieties.

55 3 Emergence rate

e 2 o 50% 75% 100%
Type of leaf Cl?ltt:ivars m
shapes WA gy EREE e A B
; 4 -.ray Control ; T -.ray Control 2 ¥ by d Control
irradiation irradiation irradiation
EELE ‘White Christmas 1 50 18 60 20 71
Fancy-leaved ‘Blaze’ 19 33 18 39 20 41
Cultiv ‘Pink Beauty’ 15 25 17 30 35 35
‘Fannie Munson’ 16 28 17 34 35 41
‘John Peed’ 16 30 22 33 35 35
‘Irene Dank’ 17 30 26 32 35 35
‘Pink Cloud’ 19 29 30 34 35 41
‘Kathleen’ 20 29 29 32 35 36
‘Lord Derby’ 25 37 31 40 35 47
‘Potman Joyner’ 20 36 35 39 41 41
‘Scarlet Beauty’ 19 39 34 41 41 47
‘Frieda Hemple’ 22 30 26 34 41 41
‘Candidum Jr.’ 27 35 33 41 41 41
‘Carolyn Whorton’ 29 31 33 50 41 54
‘F.M. Joyner’ 26 29 31 35 41 41
‘White Queen’ 29 49 33 77 41 97
‘Festivar’ 16 41 22 43 47 47
‘Poecile’ 39 37 44 41 47 47
‘Aaron’ 25 35 42 41 47 47
‘Ms. Muffer’ 27 43 37 46 47 47
‘June Bride’ 30 39 45 45 54 54
‘Tom Tom’ 49 60 56 66 71 71
‘Fire Chief’ 51 63 61 68 74} 7t
‘Red Flash’ 52 80 60 89 71 91
HELE ‘Rosalie’ 41 27 54 30 71 41
Lance-leaved ‘Caloosahatchee’ 50 33 61 50 71 71
Cultivars ars ‘White Wing’ 41 33 54 43 7 71
‘Pink Symphony’ 78 43 85 45 97 54




384- R B B BEAs S

# 2. ‘Frieda Hemple’ R EFEHER SR A4 (S c DO OB A
Table 2. The white leaf color mutation of plantlets of ‘Frieda Hemple’ regenerated from leaf blade cultures in

different kind of explants .
" RS/ AT A%
. Variation plantlets/regenerated Percentage of
Kind of explant o
plantlets variation
v SRR — P RORHEB RIS 25/73 349
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v SRR B U
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Third expanding leaf of ¢ -ray irradiation )
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Fourth expanding leaf of ¢ -ray irradiation
SHIRA 2 35— HURBISES s ;
First expanding leaf of control
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Leaf of whole-white color variant
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b : ‘Kathleen ZE{AIFS 7 SHRIRSTEC ZEF - GRIBHIEEZ IR
c : ‘Frieda Hemple’ Z={HIfS v ST BT B - GRISHIEESZER
Fig. 1. The mutation of caladium leaves reduced by 7 ray 15gray tuber irradiation.
a: The leaves on the left and middle are 7 ray treatment and on the right is control of ‘White Queen’.
b: The leaves on the left is 7 ray treatment and on the right is control of ‘Kathleen’.
c: The leaves on the left is 7 ray treatment and on the right is control of ‘Frieda Hemple’.
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a: ‘Pink Symphony’[F]—ZEN LAISEZEST b @ “White Wing’ [F]—ZE/F LAy

¢ © ‘Pink Symphony’[F]—ZEfr ERI#EZEL  d : °F. M. Joyner —H(EE Fr EHEI/ NEERE A
Fig. 2. The special leaf shape mutations of caladium induced by 15gray 7 ray tuber irradiation.

a: The double-leaf on one petiole of ‘Pink Symphony’.

b: The double-leaf on one petiole of ‘White Wing’.

c: The double-tip on one leaf of ‘Pink Symphony’.

d: The multiple-leaf on one petiole of ‘F. M. Joyner’.
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a: ‘Pink Beauty’ /E{RIZEFrip AL L BERIAL
b ¢ ‘Blaze’ ZEHIZEF G BBERILIR
Fig. 3. The special leaf color mutation of caladium induced by 15gray 7 ray tuber irradiation.

a: The large pink blotches disappeared on the left side of ‘Pink Beauty’.
b: The large pink blotches appeared on the right side of ‘Blaze’.

4. ‘Frieda Hemple SEEEHE 15gray v STARIREI IR AU R BEABER
a: B—RH F—PEABEOE
b —FES-SECBSO6 T-HESEERSAE
o H—AFRAC B HERAES
Fig. 4. The mutation of white leaf color of 7 ray irradiated tubers in ‘Frieda Hemple’.
a: The half-white color of one leaf.
b: The whole-white color leaf followed by the half-white color of one leaf.
c: The mutation of several white color leaves grew from one axially bud.

5. ‘Frieda Hemple’ 7 SY#RIBETEEEF R A AR 2R
a: [E—tEtk EAARE S BIREREEE 1 - 2 3 - 4 KR
b ERRCHEEER  LARESER  ARAROGBREERN
Fig. 5. The mutation of leaf blade culture from 7 ray irradiated tubers of ‘Frieda Hemple’.
a: The leaves from the left side to the right are the first, second, third, fourth expending leaves of one plant.
b: The plantlets of leaf blade culture. The leaves on the left is control and on the right is variant of white leaf color.
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Abstract

Mutant breeding method combining radiation irradiation and tissue culture technique is a efficient
technology. This technique can induce variation much more quickly and multiply than traditional radiation
breeding technique on many plant models. There has been no report of applying this new technology on the
induction of variations in caladium plants. We therefore conducted a study to examine the efficiency of this
new technique. Twenty-eight varieties of tubers from caladium were used for this study. Thirty tubers were
used in each variety. Fifteen gray of 7 -ray irradiation were delivered to each tuber before planted. Only one
variety ‘Frieda Hemple’ was used for farther processed by tissue culture with the half leaf changed into white
color or the first to forth leaves grew from irradiated tubers. As expected, the time of emergence of the
irradiated tubers was later than those of not irradiated tubers. An irregular shapes and disorder blotches of the

~leaves were appeared in some earliest expending leave, but in the subsequent expending leaves returned to
normal shapes and colors in groups of 7 ray irradiation. However, the white leaf color mutation on one or
two leaves of ‘Frieda Hemple® got from 7 ray irradiated tubers. and in the subsequent expending lcaves
returned to normal.. But the mutant of ‘Frieda Hemple’ got from leaf blade culture can last forever because
we have further cultured that mutants for the next generation without seeing difference. The mutation rate in
white leaf color of ‘Frieda Hemple’ was 34.2% from the leaf color mutant and was 54.5% from the first
expending leaf, which were 19.4%, 4.3%, 1.7% and 1.3% from that of second to fifth expending lcaves
respectively. In conclusion, we have proved that this new technique combining 7 ray irradiation and leaf

blade culture can be successfully increasing the rate of mutation in caladium.



