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SUMMARY
Commercial Cultivar Breeding of Cyclamen and Their Propagation

1. Selection of Pure Lines with Various Growth and Flowering Characteristics in Cyclamen
This experiment was carried out to select and evaluate for 150 inbred
lines. The inbred lines with different flower colors and growth
characteristics derived from several kinds of commercial cultivar were
selected and self—crossed from 1999 to 2006. The inbred seedling lines
were obtained from selfing crosses 4(S;) or 5(S5) generation using
several cyclamen cultivars. The experiment was selected 30 pure lines
of Cyclamen persicum seedlings showing different growth and flowering
characteristics. Eleven lines including ‘cy99—20" flowered earlier
than 330 days after sowing, however seven lines including ‘cy99—17"
were flowered later than 340 days after sowing. The number of leaves
of 27 lines including ‘cy99—65’ were more than 30. The petal color
of four lines including ‘cy99—6> was white, seven lines including
‘cy99—-43> were red, four lines including ‘cy99—20> were violet,
seven lines including ‘cy99—17> were pink, four lines including
‘cy99—-28" were purple, and four lines including ‘cy99—27" were
salmon. Flower diameter ranged from 3.5 cm to 11.7 cm, 27 lines
including ‘cy99—65’ were larger than 6.0 cm. The number of flowers
of all lines was more than 9, eight lines including ‘cy99—205’ were
more than 20. All the lines of various growth and flowering
characteristics would be very promising to use as breeding materials for

Fi1 hybrids of Cyclamen persicum.

2. Final Selection of Lines and Combinations of Cyclamen with Middle or
Big Flower Petal.
Final selected lines and combinations of various petal colors.

The 20 lines including ‘cy98—75' and 5 combinations
including ‘cy98—165>< cy98—105 of cyclamen were selected finally with
various petal color of middle or big size. The inbred lines and

combinations were different flower colors and growth characteristics



derived from several kinds of commercial cultivar. The selected lines
and their combinations were showing uniform growth and flowering
characteristics. They were excellent in growth and flowering
characteristics compared to commercial cultivars.

In the petal colors, elevens including ‘cy98—75' showed red
group (RHS 36-56), elevens including ‘cy98-35"" showed red—purple
group (RHS 57-74), cy98—3—1" showed purple group(RHS 75-79),
cy98—13"" and ‘cy98-2"" showed white (RHS 155),

The number of leaves of elevens including 'cy98—7"" were more than
50. The number of flower in fifteens including ‘cy98—75' were above
30.

Final selected lines and combinations of cold, heat, and disease
tolerance: The 3 lines including ‘cy98—1"" and 2 combinations of
'cy98-15°% c¢cy98—16"" and ‘cy98—18°%X ¢cy98—17" were selected
finally with cold, heat, and disease tolerance. The number of flower of
selected line 'cy98—15' and ‘cyOO—2094' were above 50.

Final selected lines of fragrance: The 3 lines including ‘cy98—22°" were
selected finally with fragrance. The number of flower of selected line
‘cy98—35"" was 43.

Final selected lines of early flowering: The 4 lines
including ‘cy98—25"" were selected finally with early flowering under
320 days from sowing. The number of flower of all selected lines were
above 50.

3. Final Selection of Cyclamen Lines with Small Flower Petal.

This experiment was carried out to select and evaluate for 27 inbred
lines of small size of petal. The inbred lines with different flower colors
and growth characteristics derived from several kinds of commercial
cultivar were selected and self—crossed from 2000 to 2007. The inbred
seedling lines were obtained from selfing crosses 3(S3) or 4(Sy)
generation using several cyclamen cultivars. Finally 5 lines were
selected with various petal colors, cold, heat, and disease tolerance and
fragrance.

The 5 lines including ‘OOMN5—-12—-3-1" of cyclamen were selected



finally with various petal color of small size. The selected lines were
showing uniform growth and flowering characteristics with under 5.0cm
petal diameter. In the petal colors, ‘OOMN5—-12—-3—-1" was white,
'00MN5—-12—-7-3" was purple, '00MN3—-5-5—-12" was pink. Only line of
‘02G8—3—1—4" among 3 lines was selected finally with cold, heat, and
disease tolerance. Only line of ‘02MV11—-3-5" among 3 lines was

selected finally with fragrance.

4. Final Cultivar Selection by Consumer Favorite Test of Breeding
Cyclamen.

This work was conducted to evaluate finally for breeding line and
combinations of cyclamen compared to commercial cultivars in the point
of growth and flowering characteristics by assess meeting. The assess
exhibited at the breeding greenhouse and auditorium of the Korean
National Agricultural College on December 13, 2007. About 130 people
attended the meeting consisted of cyclamen farmer, nursery and seed
businessman, and agricultural researcher and officer.

Thirteen pure lines including ‘cy98—85"" and a combination
‘cy98—14°xcy98—12"" of middle or big petal cyclamen with different
growth characteristics bred from Korean National Agricultural College
were compared to 5 commercial cultivars including ‘Strauss’ . And six
pure lines including ‘Gyongicy cy—1  of small petal cyclamen with
different growth characteristics bred from Gyoungi Provincial
Agricultural Research were compared to 6 commercial cultivars including
‘Metis—pink’

Some selections of lines and combinations were excellent compared to
commercial cultivar, number of leaves above 30 in growth
characteristics and number of flower above 30 in flowering
characteristics. They were also excellent degree of consumer favorite,
and high price of survey. Therefore they are expected on cultivation

and propagation in the future.

5. Seed Formation by Crossing Time and Methods of Cyclamen persicum

This experiment was carried out to evaluate the seed formation for the



purpose of economical seed harvest in saving labor according to
crossing time and methods with some inbred lines of Cyclamen persicum.
The ripening seed capsule and number of seed in a capsule were most
excellent during January 1 to 10, early stage of flowering through
crossing time from December 10 to January 30.

The normal pollination was much more ripening seed capsule and
number of seed per capsule than that of bud or late riping pollen
pollination. The seed formation by crossing and selfing was tested by 5
to 10 times of crossings. The ripening seed capsule and its seed
number per capsule of selfing was very low compared to out crossings.
The out crossing had much more ripening seed capsule than that of
selfing in the lines, above 80 percent and number of seed per capsule
from 30 to 40.

6. Combining Ability and Correlations for Related to Growth and Flowering
Characteristics in F; Hybrids by Diallel Cross of Cyclamen persicum

This study was conducted to determine combining ability and
correlation among plant height, plant width, leaf length, leaf number,
floret height, floret diameter, number of floret and peduncle length in
10 F; crosses made from the partial five—parent diallel cross in
Cyclamen persicum. The plant height showed high positive correlations
with number of floret and peduncle length. The mean squares of general
combining ability (GCA) and specific combining ability (SCA) were
highly significant for all the investigated characteristics. Variance
component values of SCA were greater than those of GCA for all
parameters, implying preponderance of non—additive gene actions for
these characters. Relatively high GCA effects were obtained from the
line of D for plant height and plant width, and the lines of A and D for
floret diameter, peduncle length, and number of floret. Crosses of AXB,
AXC, AXD, BXE and DXE exhibited high SCA effects on number of
floret. The broad sense heritability was generally high as compared with
narrow sense one. Particularly, number of floret showed high effects in
narrow sense heritability.
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2. 238247

X 1. 17 As 6070 AES AR A W SA wE A%

RE] N
Ay A% A%
1) ATk cy00-15%, cy00—-25%, cy00—26", cy00—28"
cy—00-6", cy00-235" cy—01-210", cy01-214"
cy01-220% cy—01-222% cy01-224* cy—01-225"
cy01-228", ¢cy01-231", cy—01-239-1", cy01—-37",
cy01-105", cy—01-108", cy01-113", cy01-118",
- cyOl—lZli, cy—01-122* c4y01—1274, cy?1—139—14, 1375
cy01-150"%, cy—01-151-1% cy—-01-164*
cy00-173", cy00—193",
2) WEEA: cy01-162%, cy01-139-1% cy01-169* cy01-173"
3) BAUA : cy01-113* cy01-150*, cy01-108*
4) WA cy01-225", cy00-6", cy01-121" cy01-228"
5) A% 1 cy01-210*, cy00—177"*, cy01-118*
1) 34, 374 cy99-18°, cy99-20-1° cy99-39°, cy99—40°,
cy99-45°, cy99-64—1°, cy99—82° cy99—84°
e 2 0P ev99-45" i 1445
3) FHUWA : cy99-6°, cy99-17"
4) WA cy99—84°
5) 24% 1 cy99-38° cy99-30°
i"@ = = . 3 3 3
= 1) 34 374 : NP05-16°, NP0O5—-02°, NPO5—22 3A%E

N4



£ 2. 3P 915 A AlEel AlEe] S5, sho] kst F4E tde® 40

N AE A
A EX g3 g - g A il . A

(cm) (cm) I o5

cy00-13* 20.0£1.7° 10.4+0.5 41.7£58 3 2z T W %=
cy00-15* 24.0+1.4 125%0.7 475106 2 2 & F % %3 0
cy00-21* 195549 9.4+0.6 475+10.6 3 2 T s 3T %=
cy00-25* 23.5+1.7 9.7£0.9 43.3*29 3 1 F % KE
cy00-26" 20.0+5.3 8.9*0.6 350%3.0 3 3% = 8 4=
cy00-28* 22.1+1.0 12.0%05 37775 3 2 T v 3 %=
cy00-30* 22.0£1.4 10.9+0.5500%81 2 2 & & F <3
cy00—4" 27.3+3.2 11.3%0.6 17.0£2.0 3 1 F F R %=z
cy00-6* 23.3+2.3 12.0%0.5 28.3¥3.8 3 2 T T % J%3 0
cy00-18* 21.8+0.8 10.1*+1.7 33.3£5.8 3 2 & % HE
cy00-9* 23.5+2.1 13.0%0.5 35.0*7.1 3 2 x5 % ®HE
cy00-235*  22.0+1.7 10.4%0551.7£29 3 2 s  ZF RHE% 0
cy01-03* 24.8+0.4 11.0+0.7 37535 3 1 % F % BEE
cy01-206"  23.9+0.8 10.4%20 46729 3 2 % F A 4=
cy01-207*"  22.7+1.2 11.8+1.3350%3.2 3 2 % = T HE
cy01-209*  23.0+1.0 12.0*1.7 46.7£58 3 2 % T F Y%=
cy01-210"  32.0+1.0 11.2+0.836.7£29 3 1% F % %z 0
cy01-211*  21.6*1.7 86*1.4 343*40 3 2 % 5 3 %=
cy01-214*  24.0+3.4 95*1.0 41.7*29 3 1% F % %E 0
cy01-216"  24.2+26 10.1+1.0 43.329 3 3% 5 % %=
cy01-220*  27.7+0.6 7.8€0.2 38.3f29 3 2 % 5 3 %=
cy01-222*  21.1+£0.5 11.4%0.6 33.3%2.9 2 I N A 2
cy01-223"  28.0%3.1 9.3*1.8 350*7.1 2 I N A 2
cy01-224*  30.3+0.6 11.8+0.6 38.3F2.9 3 5 7 & 43
cy01-225*  23.5+0.7 8.2%0.2 40.0*7.1 3 2 % T A 4=
jfjgﬁl_ Azl M, 2 2ol ANk o]l A, 3 A 4‘4%0 o -

A FH: 1 AR, 2 4™, 3938, 4 048, 5 7lek (T ¥ §f FHD
*Mean*SE. of 10 plants.

laYa)



x 2. A%
A =% =k g ogar quy g d& . A
(cm) (cm) 4 4 A o
cy01-228"  26.6+2.1% 9.2+0.7 32764 2 3 A F % %3 0
cy01-231"  19.0£1.7 9.9+1.6 450%50 1 3% T % %30
cy01-236"  26.2%0.8 10.1*05 38.3*¥29 3 2 & F B %3
cy01-239*  26.7+0.6 85*0.2 41.7¥58 3 2 Z F 7 %3
cy01-239-1* 29.0£0.3 10.0%£0.6 65.0%*34 3 2 & F 7 %3 0
cy01-35" 18.3£1.9 7.3%1.6 45.0%+7.3 3 2 % & 7 HE
cy01-37* 19.0£2.0 9.2+0.1 30.7£51 2 2 % & F HE 0
cy01—43" 22,115 8.6*1.8 27.3%6.4 3 2 & A RHE
cy01-50" 18.3£3.2 9.8+1.8 383+53 3 3 #F F F %3
cy01-63"* 17.0£1.0 6.9+02 583+29 3 2 ZF F X% ®E
cy01-103* 22.0%£3.6 85%1.1 40.0+50 3 3 & F F %3
cy01-105" 21.3£1.5 11.2+1.9 40.0£3.0 1 2 & ZF BT 0
cy01-106" 22.0*1.4 10.6*1.3 35.0+20 2 2 #% F 7 RKHE
cy01-107" 26.0*£1.4 11.2+0.8 37.5+35 3 4 & = X %3
cy01-108* 20.3£1.5 9.3*15 683+76 3 2 ZF #F F HE 0
cy01-109* 17.5+0.7 10.8*25 350*7.1 3 3 # F F %3
cy01-110" 22.2+0.6 7.4*0.5 27.7+51 2 1 4 F s %=
cy01—-112" 22.0£5.3 10.1£0.6 38.3%*7.6 3 2 A T F %=
cy01-113" 28.3+1.5 11.1£1.7 40.0+87 2 2 % % % %3 0
cy0l1-118" 27.3+0.6 11.7£1.5 31.7+58 3 2 % % % %3 0
cy01-118—1" 24.1+1.1 9.7+0.2 34.3%*23 2 2 & & A%
cy01-119* 17.3£0.6 8.0+06 41784 2 3 % F % ®HE
cy01-120" 22718 9.8+0.8 283+*29 3 3 #F F X %3
cy0l-121" 23.0+£2.0 9.4+1.0 41.7*29 2 2 % % % <43 0
cy01—-122" 23.7+1.6 9.9%0.6 35.0%+57 2 2 T A %30
‘e Az 1 A, 2 Mol Huk o]l A9, 3 v A A
QY 1 AEEY, 2 A%E, 3 9%, 4 o948, 5 7l (ke d3H)

*Mean=SE. of 10 plants.
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I 2. A%

A =% 4% o L g A - A

(cm) (cm) 4 4 A o5
cy01-123"  22.0£2.0° 10.2+0.3 46.7+£2.9 3 2 % = F ¥
cy01-126"  19.3£2.0 8.7+09 28.0*6.2 3 2 =3 %z
cy01-127"  20.5%+0.7 10.3*1.8 45.0+30 2 3 Z& F F %3 0
cy01-139"  19.5%£0.7 8.5+0.7 45.0%£7.1 3 2 7 & 38 ¥z
cy01-139—-1* 22.7£0.2 9.8+0.4 50.04.0 3 I R S\ -2 0
cy01-143"  21.2%+0.8 9.4%04 31.7+29 3 3 7 A A %=z
cy01—-144"  155%*24 95+1.4 150+3.0 1 2 & 3 Uz
cy01—-145"  23.8%+3.7 9.0*1.4 27.7+06 3 1% FF %=
cy01-150"  29.4%3.0 8.8%0.7 39.0+2.7 2 I S A S 0
cy01-151-1* 21.0£1.0 8.7*1.0 36.7+29 3 2 7 T % %= 0
cy01-153"  26.0£3.0 9.1*+1.8 36.7+29 3 2 % & 8 %=
cy01-158"  27.4%1.6 10.4*0.9 425+35 3 3 7 & A %=
cy01-162"  28.6*1.4 10.7+0.8 41.0+3.2 3 1 % F A RBE
cy01-164"  23.7%£1.2 8.9+0.9 41.7+7.6 3 2 % % *s 0
cy01-166"  22.0F1.4 10.2+0.2 325+35 3 3 % = 3 EE
cy01-168"  24.0£1.0 10.0%1.4 45.0£3.0 3 2 7 % F BE
cy01-169"  24.4%3.2 99+04 26.3+0.6 3 2 % T A %=
cy99-17° 21.1+1.8 10.4+2.0 26.7£25 3 2 % % F * s
cy00-173"  25.3*1.9 9505 40.0*50 3 2 % T A %= 0
cy00-177"  22.0*1.3 11.9%0.9 38.3+46 3 2 % 5 A% %=
cy00-179*  20.3¥2.3 85*1.3 36.7+3.6 3 2 % 5 3 %4z
cy99-18° 21.4+29 86+0.9 31.0*1.7 2 2 % F F %3 0
cy00-181"  26.8£2.8 10.5%0.5 32.3+6.8 3 3 7 & A %=
cy00-182" 25723 10.1+1.2 50.0+5.0 3 R S SR\ -2
cy00-183"  26.3%0.8 85*0.5 43.0*75 3 2 % = 3 %4z
‘g Mzk 1 A 2 ZAo] Ak o]l A, 3 uHA A

[e)

©
Qg 1 gARE, 2 449, 3 99, 4 97k, 5 e kel 19
*Mean*SE. of 10 plants.



I 2. A%

A= =3 33 g qar oy g A g - ke
(cm) (cm) 4 4 A o5
cy00—184" 18.7+1.4° 9.7+1.6 16.7£2.1 3 1 2 s F %=
cy00-190" 22.5%1.7 10.5+0.1 30.0%£3.5 3 2 F % %=
cy00—-193" 245*1.3 7.9%£0.9 44.3*75 3 2 A F 5 %= 0
cy00-197" 29.0*2.2 11.5+0.6 39.3%£6.3 3 2 F % RBE¥
cy99-20°  21.0%£2.0 8.3%0.7 48.3*29 3 2 A F % %=
cy99-20-1° 20.0£2.3 11.0+0.3 45.0%4.8 3 2 F % %= 0
cy99-20-4° 16.5+0.7 9.0=1.4 37.5%£3.5 3 2 F T %=z
cy00—-205" 28.4%0.4 10.8+0.5 39.0t1.4 3 I S
cy99-21° 18712 9.6*1.3 36.7£7.6 3 2 F % B¥
cy00-211" 18.0*1.0 83*1.5 38.3*29 3 I S
cy99-22°  23.0%£0.1 11.4+1.2 37.0%£3.2 3 2 F 5 %=
cy99-23°  23.8%£29 11.5+2.2 33.0%6.1 3 2 F 3 U=
cy99-27°  28.0*1.7 10.5+0.8 30.7£0.6 3 2 A F % %=
cy99-28°  21.6*1.6 11.8+1.0 28.3%*29 1 I S
cy99-29°  21.0£4.1 88+1.1 45.0£20 3 2 F & RHE
cy99-30°  18.3%0.6 8.5*0.6 43.3%t2.6 1 2 A F B EF
cy99-31°  16.5*1.8 9.6£0.7 32.0%6.1 3 2 A F % %=
cy99-32°  18.3*1.2 8.1%0.7 41.7%t3.6 3 3 % F F %=z
cy99-38°  25.3%4.2 9.9%21 31.7%t4.6 3 2 A F 5 %=
cy99-39°  25.4%35 11.1+1.9 33.3%t55 3 I N R S
cy99-40°  21.0£1.0 11.1+1.0 32.3+3.8 3 3 % F % BE% 0
cy99-43°  22.7£2.3 11.4+0.9 38.3*7.4 3 2 F % %=
cy99-44°  24.6%25 9529 34.0*1.7 3 2 B F F %=z
cy99-45°  20.3*2.1 9.2%0.3 46.7%£29 3 2 % F  F 9=z 0
cy99-64—1° 24725 9.0£0.9 31.7£29 3 3 F 5 %= 0
N

Qo] Az 1 A 2 Aol Ayt o] gl A, 3 R A4
Y HE 1 AR, 2 AAE, 3 98, 4 943, 5 71EH (2 9 4 FH)
*Mean*SE. of 10 plants.



I 2. A%

A% 2B 9T gp qap gy ¥ MY, WY
(cm) (cm) A A A o5
cy01-64"  13.0£1.0° 6.5%£0.3 33.3%£5.8 3 2 A T %=
cy99-64° 22109 4.3*1.4 53.3+2.6 3 S R A\ -2
cy99-82°  19.7%£15 85*0.3 41.7+2.9 3 3 T % %= 0
cy99-84°  259*1.4 7.9%0.9 37.7+25 3 5 3 % 93
cy99-85°  24.0£2.0 9.4*1.2 35.0+5.0 3 2 F % %=
cy01-96"  18.3%1.5 10.6%1.7 43.3£2.9 2 2 3 7 %=
NPO5—16%  24.4%4.1 7.4%0.1 475%35 2 2 T % 9= 0
NPO5-02°  19.3%+0.3 10.2+1.0 37.5%£3.5 2 A T 2 0
NPO5-22%  22.4+0.7 7.3%0.2 26.0£2.8 3 2 % % <= 0
NP05-05°  20.6%£2.7 7.9+1.1 29.5£35 3 2 3 T %=

SEREE

o e 1 AN, 2 249, 3 99, 4 T,

1 84 2 Ao Ayt o]dd A, 3 ywx A4
g, 5 7Ieb(L §re] & FHD

*Mean=SE. of 10 plants.

laYal



_ g3 4

As i}j) ?fn? 3t 34 0 E :k A L9
Ay F

cy00-13" 8.2+0.9* 16.8+1.4 23.3%£29 <d®E 2 2 F F 3387+23
cy00—-15* 8.6+10.1 17.5+0.7 225+35 @=clo] 2 2 % F 331.0£0.0
cy00-21* 8.2%0.2 16.0%4. 150+20 W3 3 2 F F 338.0%28
cy00—25" 7.6+0.8 21.4+1.1 153+38 HNEZF 2 2 & 4 342.0%35
cy00-26* 6.5+0.4 16.0+1.8 15.0*1.0 &4 2 2 F 3 336.3+4.5
cy00—28" 8.1%3.1 18.1+4.0 13.3+27 AXE¥EEFE 2 2 3 4 336.7£2.9
cy00-30" 6.9t0.1 15.0+2.8 10.0+2.0 34 3 2 F 3 334.0%2.8
cy00—4" 10.742.0 26,5435 7.7£25 AEEFE 1 2 & 4 329.3%55
cy00-6" 6.970.7 21.0%2.2 200+3.0 HNEF 2 2 F 4 331.3%0.6
cy00-18* 43%1.2 19.2+0.5 16.0+35 dAw3 1 2 F F 326.7%2.1
cy00-9* 10.6+2.0 19.5%£0.7 15.0%£3.1 d¥F 3 2 F 4 3325+07
cy00-235" 7.0£0.3 19.7+25 20.0+20 AEZFT 2 2 F 4 333.7%4.7
cy01-03" 75%0.8 22.0+2.8 275+35 AE 3 1 d F 329.0%57
cy01-206* 9.2*¥1.6 21.9+1.8 16.0+22  @W7x 1 2 & 3 337.7%25
cy01-207* 9.7t0.6 19.2+0.3 16.7+t29 ©¥ 3 2 3 F 334.3*1.2
cy01-209" 8.2%10.4 21.0t2.0 18.3%38 <AF 3 2 T F 336.010.0
cy01-210*  11.2£1.0 25.3€3.5 17.0+1.7 3AA 1 2 F A 325.0+3.6
cy01-211" 6.9£0.5 19.9+1.4 100+1.6 W3 1 2 & F 345.0%1.7
cy01—-214" 7.2£1.3 21.7£3.2 12.3%0.6 Ap 2 2 % 3 337.0%35
cy01-216" 7.0£1.1 222426 150+20 HXEEFE 2 2 F 4 338.3%55
‘ghake] WA 1 AAEEY, 2 wbdo] 9oy AN shuto] A Q&=
g, 3 ¥ ¥y
shdsde 7] oF 1 =71 s, 2 =71 Sle

*Mean®SE. of 10 plants.
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= 29 4 3

3% 334 . 3 .
A5 3¢ 314 B E A Jigieds

(cm) (cm) 7]

A7 &

cy01-220* 8.8+0.9% 225+t1.5 16.7+2.9 A 2 1 % % 343.7+25
cy01—-222* 6.6+1.2 18.8+0.8 17.0£3.0 3 1 1 244 331.0£1.0
cy01-223* 6.7+1.3 245+t24 17.5+35 Ak 3 1 3k 3 336.0%5.7
cy01—-224" 10.2+1.3 25.7+2.7 10.3*1.5 A 1 1 % 4 335.3%10.1
cy01-225" 85+0.7 18.0t2.8 15.0*f1.0 A% 2 1 & % 342.0%t4.2
cy01-228* 10.010.6 24.1+2.0 11.7t2.1 A% 1 1 % 8 346.3*£25
cy01-231* 8.0+0.2 15.8+1.0 15.0£2.0 B} 2 2 3 % 345.3%+1.2
cy01-236* 6.6+1.2 22.3+0.6 12.7t25 -, 1 2 38 A 328.7£0.6
cy01-239* 65105 24.2+3.3 26.7t3.8 >, 2 2 & 38t 335.3+29
cy01-239-1* 8.2+0.4 22+21 450+t4.7 Awz 2 2 3 A 336.1+27
cy01-35" 3.5+2.0 15.6+0.1 17.7t2.7 3 1 2 % % 331.3%£0.6
cy01-37" 6.8+£0.6 18.3%*1.3 6.3£1.5 #@IZolo] 3 2 & % 330.0£1.7
cy01—-43" 9.7+t1.6 19.1+1.8 5.0%2.6 -, 2 2 F A 340721
cy01-50" 71102 14.2+1.8 11.7t29 -, 2 2 38 s+ 354.3+3.1
cy01-63" 47109 12.8+1.0 20.0£2.0 B} 1 2 % % 338.3x2.1
cy01-103* 7.8+0.3 17.7+3.1 13.3%t29 we} 2 2 % 330.3t4.7
cy01-105* 83+0.6 16.3+0.3 11.7t2.9 <QAxF 2 2 % 333.710.6
cy01-106" 85+0.7 17.5+3.5 16.0t1.4 AR 2 % 3355t4.9
cy01-107" 7.1+0.4 20.0t1.0 15.0£2.0 A 2 % 332.0+0.0
cy01-108* 7.4+1.3 15.0t1.0 41.7+t4.6 B} 2 % 2 331.3*1.5

sk WA
¥ 3 8 ¥-A

-y
. I
O =S 603

S
shaEdlel 7] oF 1 =7 s, 2 =] /e

*Mean=SE. of 10 plants.
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¥ 3. A%

Zo
A% s 8% 3} 34 h ¥ ’3 N2
(cm) (cm) " 7] g
cy01-109"  8.9+0.1% 14.8+1.1 15.0£1.0 FIEE 3 2 & 3} 345.0+1.4
cy01-110* 8.5%10.5 20.310.4 12.0£4.6 A% 3 1 % 38 335.710.6
cy01-112* 9.0£1.7 17.3£3.2 13.3%£2,9 AR 2 1 % 3 345.7+4.7
cy01-113* 7.8+0.7 21.5+0.9 15.0+2.0 HEEF 2 2 3 3 331.0*+1.7
cy01-118* 8.4%0.9 21.2+29 15.0+2.0 #=of] 3 2 3 A 323.7+4.7
cy01-118—-1" 8.2+0.5 20.7+0.8 17.7+1.2 @=of] 3 2 & 3} 334.3+1.2
cy01-119" 6.2+0.5 14.5+1.3 13.3+3.8 HEF 3 2 T F 346.0%20
cy01-120" 9.3+%0.3 19.3+1.3 18.0t3.6 W3 1 2 F 4 329.0t20
cy01-121"  11.7+0.8 22.3+25 13.3£29 I~ 1 2 38 2 3257%29
cy01—122" 8.7t1.2 20.7+t2.6 18.3+2.1 AR 3 2 38 8 336.7£35
cy01-123* 9.2+0.6 15.7+25 23.3+t2.9 WP 3 2 F 3 341.016.2
cy01-126" 8.1%+1.2 17.4%+27 18325 A 2 2 % 38 328.0%3.0
cy01-127* 6.0t1.4 16.3+1.8 17.5+35 ¥EF 1 2 3 A 334.0*t28
cy01-139" 8.4%1.7 145%+20 17.0£2.7  AF 2 2 3 3 342.5%t4.9
cy01-139—-1" 7.4%0.7 19.7+0.5 26.7+1.2 A¥F 1 2 A A 330.0+17
cy01—143" 7.7+1.4 18.2+1.3 147£0.6  AF 1 2 38 4 330.0%1.0
cy01—144" 6.970.2 16.0%2.8 15.0£1.0  AF 3 2 38 3 336.5%3.5
cy01—145" 7.1+0.7 22.0%4.2 22020 A= 3 2 3 % 340.0%4.0
cy01-150" 9.4%1.2 26.8+3.7 255%52 AR 2 1 4 3 352.0*2.8
cyOl—l5l—14 7.2%1.1 14.7%+3.1 26.7£2.9 AR 3 2 % A 343.3*25
‘shke] whd 1 AANAY, 2 ¥ybdo] oy odF dhato] A = &,
3 1] REH3
BhaEde] =71 o4F: 1 =71 s, 2 =71 8le

*Mean*SE. of 10 plants.
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% 3. A%
£ 2
A% B 3% k3 S 31 0= ¥ A Ao ds
(cm) (cm) T =7
Az &

cy01-153* 8.2+0.2F 20.3%£3.1 23.3£2.9 A 2 1 3 3 343.0=4.6
cy01-158* 8.2x0.2 24.0x£1.4 10.0£1.0 5 1 1 % 3 3525=£2.1
cy01-162* 8.2+15 22.7%£2.2 19.7x1.2 AR 1 2 4 74 3323%f1.2
cy01-164* 9.0*x0.5 18.3%£1.2 30.0%5.0 AR 2 1 & & 347.3%£23
cy01-166* 7.3£0.6 18.9£0.2 19.5%£3.5 -7y 1 1 3 <& 351.5%0.7
cy01-168* 6.56%£0.1 16.0£0.7 16.01.4 Ak 3 1 % % 346.5*0.7
cy01-169* 7.8+1.3 24.3£2.8 18.3%3.6 LA 1 2 2 3k 349.0£2.6
cy99-17° 6.56%£0.6 20.2£0.9 16.0£2.0 5 2 2 T A 341.3%1.2
cy00-173* 3.56%£0.0 22.8£2.0 18.0£3.3 oA 1 2 74 2 332.3£3.1
cy00-177* 7.0+0.5 18.3%£2.8 16.0%2.5 Ax = 1 2 38 ¥ 324.0%£5.0
cy00-179* 6.8+£0.6 16.7£2.1 15.3%0.6 EARERS 1 2 & 3 328.7%£3.5
cy99-18° 8.3*x1.4 18.9*£2.5 16.3%0.6 Bt 3 2 8 % 3357145
cy00-181* 89+1.4 21.3%£1.2 13.0£3.5 AR 1 1 &% % 340.0%£2.0
cy00-182* 7.6x£2.1 229*£2.9 25.0£3.6 -7y 1 2 & % 347.0%4.6
cy00-183* 5.6x£0.5 20.7£3.3 15.0£2.6 oA 1 2 % 3 331.3%f55
cy00-184* 9.5+x0.6 17.1£1.3 14.7£0.6 AAHE 3 2 3 3 336.7f1.5
cy00-190* 9.0+0.3 20.9*f1.1 10.5%*2.6 LA 1 2 38 3} 346.2%2.1
cy00-193* 7.0x£2.1 22.0£0.7 18.0%4.4 Ak 2 2 3 & 3427%x1.2
cy00-197* 8.8+t2.1 26.2%£2.1 15.7%3.1 LA 1 3 & 337.7%£3.1
cy99-20° 6.9+0.1 16.2£0.8 21.7£2.9 B 2 2 & = 329.7*x2.1
“Bhke] REAA T 1 AAREAY, 2 dbdo] gloy AR shyto] sl Sl 9,

3 1) WA
EREEE

K
=7 4% 1 =71

2

*Mean*SE. of 10 plants.
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% 3. A%

=9 2

A% TEOMBE e mm o T oA Asneeus
(cm) (cm) ° = 7]

Ay E
cy99-20—1° 85+0.3° 16*1.3 23.0+45 4dA¥Wg 3 2 F F 339.1F15
cy99-20-4° 8.0*0.4 128%1.1 17.5%35 3 2 2 % 3 3385%0.7
cy00—205" 6.2£0.1 26.4%+1.3 18.5%0.7 w7} 1 2 % 4 342.0%28
cy99-21° 75+0.6 12.3=1.0 13.3%£2.8 3 A 2 2 % % 335.0%1.0
cy00—211* 8.0£1.0 15.3£0.6 15.0£20 dEEF 2 2 F 3 3323%£1.2
cy99-22° 10.7£0.3 15.7+£0.6 11.7+29 RA¥EF 3 2 3 3 331.0£1.7
cy99-23° 89+0.7 205+1.3 21.7+23 XEE 2 2 & & 332.7+2.1
cy99—-27° 82+2.1 248+1.2 18.0%+1.7 A 2 2 38 & 328.0%1.7
cy99—28° 10.2+0.3 18.6+3.3 18.0+2.6 Ay 3 2 % % 327.7%35
cy99-29° 5.6%0.6 18.0%3.2 30.0%2.0 #=olo] 1 2 F F 329.0+4.2
cy99-30° 6.1£1.8 20.0%4.3 23.3+4.2 #Hx=olo] 1 2 & & 3257+3.1
cy99—-31° 10.0+£0.3 15.8+1.4 157+3.8 dA¥EF 1 2 3 F 341.3+23
cy99—32° 9.3+0.3 15.6*1.4 18.0*1.0 X&ZT 2 2 F 4 331.3*+2.1
cy99-38° 6.4*£1.8 21.8+4.6 19.7£3.5 A 2 1 % A 3247%6.0
cy99—-39° 9.2+0.5 21.0+1.3 12.3+3.1 dxF 2 1 & A 342.3%2.1
cy99-40° 7.0+1.2 16.2+2.2 11.3+25 A} 11 %5 4 331.0%3.6
cy99-43° 95*1.1 19.6+1.3 15.3%*1.5 w7} 3 2 3 % 343.7%£3.2
cy99—44> 9.7£1.8 16.7+25 21.7+3.6 -7} 3 2 3 3 331.7t3.1
cy99—45° 9.7+0.4 14.5%3.3 28.3%2.6 w7y 3 2 4 % 333.0%£4.0
cy99-64—1° 4.4+0.3 18.5*21 17.5+35 AEE 1 2 3 F 3295%35
‘she] HbdAd s 1 AANEAY, 2 ¥bdo] 9oy dR shgto] sl el Q= ),

3 v Rk
el =7 AF 1 =7 S, 2 =71 8l

*Mean®SE. of 10 plants.
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x 3. A%
z9 2
R K ) ¥
A% . LA #4942 o A ABEeYSF
(cm) (cm) g )
S
cy01—64" 5.7£1.2° 10.1£0.4 15.0%2.0 wef 2 2 % 3 345.7£0.6
cy99-64° 8.3£0.1 21.2+£3.7 13.3f24 Az 3 1 % 3 343.7£5.0
cy99-82° 6.2£0.8 17.8x2.5 28.3%£29 AT 2 2 F A 329.3£23
cy99-84° 6.8£1.2 21.0£2.2 20.7£3.2 -7 3 2 T T 342.3%x21
cy99-85° 7.1%£1.7 20.0£1.3 18.0£2.6 L 1 2 % 7% 328.0%1.7
cy01-96* 8.7+£15 16.7£25 18.3£1.6 A 2 2 4 38k 332.3%15

NP0O5-16" 8.1£0.3 21.6x0.1 24.0£4.2 s 2 2 3 & 350.5%0.7
NP05-02° 8.4+£1.0 194£25 20.0£4.0 Axe 2 2 & 4 348.0+0.7
NP0O5-22° 6.0£0.1 20.6x2.3 13.0£3.0 ks 1 2 % 8 351.1%0.6

NP05-05" 7.3£0.2 17.7£3.4 16.0*1.4 wef 1 2 5 7 349.5%4.9

*Mean=SE. of 10 plants.
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cy99-39° cy99-40°

cy00-235"

cy99-20-1° cy01-108*

Cy01-222*

l

Cy01-231* cy99-18° cy00-26" [ Cyo1-210" cy01-121*

Cy01-228*

#

cy01-122* cy00-193*

Cy01-220° | cyo1-164" | Cy01-224°

I¥ 1. 34 g 353 A S ALAT (AN Y S 2 AEEA

[aYa)



4T AT 5AFY] ASSE A A,

AL 22 9% ga qur gwr ey gN8 d9d aAE

(cm) (cm)

cy01-162* 28.6%£1.4% 10.7+£0.8 41.0£45 3 1 7 K3 s HE

cy01—-139—-1" 22.7£0.2 9.8+0.4 50.0£3.0 3 1 7 > & ¥
cy01-169* 24442 99*04 26.3£06 3 2 7 5 & L
cy00—173" 256,319 9.5£0.5 40.0£5.0 3 2 7 3 7 L

cy99-45° 20.3x2.1 9.2%£0.3 46.7£29 3

2 s 5 s s
Qo A1 AN, 2 A8 Aw 0¥l A, 3 A A%
o e 1 3989, 2 499, 3 99, 4 949, 5 /e 438

*Mean=SE. of 10 plants.

=]

5. WA A 5A1F S AEEAE (1A A,

SE 29 , 2
e (sir:) i(}ci? s e I f’; A AREYAF
A &

cy01-162" 8.2+1.5% 22722 19.7+1.2 AR 1 2 4 A 3323%1.2
cy01-139—-1" 7.4*0.7 19.7+05 26.7+1.2 A¥E 1 2 A A 330.0+1.7
cy01-169" 7.8+41.3 24.3%£2.8 20.3%£4.6 -7} 1 2 4 3 349.0%2.6
cy00-173" 3.5%£0.0 22.8£2.0 18.0£3.3 ey 1 2 4 4 3323%3.1

cy99-45° 9.7£0.4 14.5%£3.3 28.3£2.6 w7y 3 2 %4 % 333.0%4.0

“he] AR 1 AAREAY, 2 §bdo] gloy R shato] A Sl 3
3 B Wk

stEE e =7 oF: 1 =57 s, 2 =71 9le

*Mean=SE. of 10 plants.



k|
(@)}
r i
ol
=
o,
<

4, M) A 5AE S BESAE (1A A,

2% S bs -
A%3 4dF 9% 949 TN AR UEAd 3=
(cm) (cm)
cy01-113* 28.3+1.5° 11.1+1.6 40.0t4.7 2 2 7 7 = *3
cy99—-6° 20.0t1.0 11.5+0.7 36.7t2.9 3 3 7 7 = U3z
cy01-150" 29.4+3.0 8.8+£0.7 39.0t6.7 2 1 7 7 = HE
cy99-17>  21.1+1.8 104+2.0 26.7+25 3 2 7 7 = U3z
cy01-108" 20.3t1.5 9.3+1.5 68.3£6.6 2 7 7+ = BE

3
‘o] Mz ] 3
qu 6:]];H 1 xL)E]
*Mean*SE. of 10 plants.

6 3
A 2 AN FA AT, 3 A A
49, 2 949 3

=]

e

7.8 W (g, i) A 5AE ] IsESA (1A A,

ST
, 4 uA4", 5 71 5o A ED

3= 853 2l 4 2
A% 8 9 .= o A A%reAS
(cm) (cm) T = 7]
A ®
cyOl—llS4 7.8+10.7° 21.5+0.9 15.0=3.0 AEZ 2 2 3 3 331.0%£1.7
cy99—65 8.8+0.4 15.7x2.0 16.7£2.9 3] AN 3 2 = 3 335.7%£2.3
cyOl—lSO4 9.4+t1.2 26.8+3.7 25.5%X4.2 AL 2 1 A 3F 352.0f28
cy99—175 6.5£0.6 20.2+0.9 9.0x2.0 AEZ 2 2 T A 341.3%1.2
cy01—108 7.4%£1.3 15.0£1.0 41.7+2.6 Ha} 2 2 & A 331.3%15
Sio] M Aw: 1 AAubdad, 2 ubdo] 9oLt AY sigro] hAel gl &,

3 ¥ wbA

B2
shEd Y 57 A% 1 E57] s, 2 =7 Sl
*Mean*SE. of 10 plants.



% 8. U A 5AIE Y ASEA QA A,
2% a7 Y s N
As4 ¢ 4497 €Y U JA&A BN A
(cm) (cm)
cyOl—225'1 23.5£0.7¢ 8.2£0.2 40.0£3.0 3 2 A = A e
cy99—845 259*1.4 7909 37.7£25 3 5 A = A d3
cyOO—6'1 23.312.3 12.0£05 28.3£2.8 3 2 = = & d3
cyOl—121'1 23.0£2.0 94*x1.0 41.7£29 2 2 A = A d3
cyOl—228'1 26.6+2.1 9.2x0.7 32.7£6.4 2 3 A = & d3
‘e Az 1 A 2 F Aol Ank o]l Ag-, 3 ymA A
Yol Jel: 1 AAAE, 2 HA4Ad, 3 98, 4 948, 5 Z]ep(aye A9 H)

*Mean*SE. of 10 plants.
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9. WA A 5715 HEEAG (1A A,

Lo Z
S 3
A%+ o #23 g 38 g = ¥ 4 Agasas
(cm) (cm) = 7]
0 W
cy01-225" 8.5F0.7% 18.0*x2.8 18.0*2.0 IR 2 1 & % 342.0%+4.2
cy99-84° 6.81.2 21.0£2.2 20.7t3.5 7 3 2 % % 342.3%£21
cy00-6" 6.910.7 21.0%2.2 20.0£2.0 AEBE 2 2 F A 331.3%0.6
cy01-121* 11.7£0.8 22.3+2.5 18.3£2.9 3 A 1 2 3 A 325.7%2.9
cy01-228"  10.0%0.6 24.1%+2.0 16.7£2.1 FE¥E 1 1 % 3 346.3%25
sleke] Wb Er 1 AANAE, 2 wbdo] glov AR Fgo] A Ut
3 8] Wk
st =71 o 1 BV S 2 7] Sl

*Mean*SE. of 10 plants.
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FH

10. =24 A 5459 ASE4 QA A4,

=% 9%

(cm) (cm)

Rk BT AT 9% UFY A8 WY 13E=

cy01-210"  32.0£1.0 11.2+0.8 36.7+2.9 3 1 s 3 7 *z

cy00-177"  22.0+1.3 11.9+0.8 38.3+3.6 3 2 s

3 70]' Ooki
cy99-38° 25.3£2.2 9.9+2.1 31.7£3.6 3 2 s 3 = *F=
cy01-118" 27.310.6 11.7+1.5 31.7£3.8 3 2 7 = = *F=

cy99-30° 18.3£0.6 8.5£0.6 43.3%£4.6 2 s

ofy

N
e
oft

1
‘o] Az 1 A 2 Aol Ank o] gl A, 3 x| Ak

I HHElr 1 AR, 2 AFE, 3 9%, 4 043, 5 7IEH (L grel | FHD
*Mean*SE. of 10 plants.

¥ 11 24 A 5A1%9] AsEAd (1A A

3z
A58 oS o33 B LR

(cm) (cm)

% ;": 4 A%aeYs

cy01-210"  11.2%1.0% 25.3£3.5 17.0£1.7 4 2 5 & 325.0£36
cy00-177" 7.0£0.5 18.3£2.8 16.3£25 Ax 2} 1 2 3 % 324.0%50
cy99-38° 6.4£1.8 21.8£4.6 19.7£35 b 2 1 5 A 3247%6.0

cy01-118" 8.4£0.9 21.2%29 18.0£3.0 d#E&Eofo] 3 2 3 A 323.7£4.7

-~
._
OO
[N}
O
O
I+
>J>
oo
[N}
w
w
I+
[\
[N}
o)
Iy
o
o
o

cy99-30° 6. . 1 2 38 3 325.7+3.1

“she] kA E: 1 Xdzﬂb&{ 2 Hhdo] glony i stto] A Sl &,
3 8] Wk

slebE gl 7] o35 1 B7] s, 2 B7] Sle

*Mean=SE. of 10 plants.
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cy01-169*

cy00-173*

cy01-162* cy01-139-1*
a9 2. WEd Ad 5AE A 2 st S (1A A

cy01-113*

cy99-6°

a3 3. 34 UA

cy00-6*

cyo1-121*

cy01-228*

57159 A5 9

Msk 54 (1A )

cy01-210*

cy00-177*

cy99-38°

cy01-118*

cy99-30°

a9 5 2 A 5AEY AS W hE 54aA A

laYa)




3. 49 A% 29

19999 FE A8k, AgRAste]e  cy01-210" 5 13070 A% FelA

A8 "l 5] Lttty AHEE 607 AlTES 8% H X 2 Adst

AH(E 1). o159 Ad HAA dAFLS  cy00-15" F

Fs5, 'NPO5-16" % 37| A% 1A% %ﬂlolﬂ}.
; -

'cy99-18" & 147] A%

5h2 9 silo] therd AlZehul AE &4 4070 A AL, 3F 9 34 5
o ARPAo] et 24, A5 § FHPol sdA ol Fo| #
shtbal AdE= 407 ATES ALESith )5 'cy00-25" § 11070 AlF F

Eelstol B, 407] oo w ASo] 4T

AZEL  “cy00-15" 5 207 AEo|t}. 01%:-—% g4 7oz Bt 1w
W 7.0cm ©]ola 10.0cm "R FHAELS  “cy00-28" 5 257 AEo)
o]

2131, 10.0cm o]AFel HEAELS  “cy01-210" %5 47) AEo|t}.
Al J)Fow REste] B AMAEL  cy00-15" 5 67 A, w3
Eo cy01-239-1" % 54 AE, HeAELS cy01-231" 5 571 AEo]
Ak EEFAAFES  'cy00-25" S 1270 A%y, AFHATS
'ey01-214" 5 370 AT, AR AT 'cy01-220" T 874 AEoI
3¢ Vo EEste]l By 2070 o4 vEAe Hole AEL 'cy00-15"
5 1641F olvk(E 2, 3, 1% 1).

W As A 57 A%, V)7 FAekEA A 2 NsEAdo]l
pAEAG ddE= 5 AleS Adegld. AddE AFo
'cy01-162"  Soz ®B%E 7|7 AsA UERkTh 'cyo1—139—14' o}
'cy99-45" AT A5t wu AsfEE BTG 4, 5, 19 2).

4 9 WA

[eZ}
H
1
o] &

3‘26‘}

ol

AW (3t 2 D) Al A 5O Al S W lEEAe] #dsh
HA ok % 5CAAE ASo] Fod AU Ad5d 127 E Aod
A 95% o]Ato) *Eééf‘& A 7% =5

[e]
1% (WA ZHoZA, ‘cy01-113" % 571 A
Askdek (3 6, 7, 18 3
g Als HHL(57H A%, A5 9

79 15 AL : et 'cy99-84" & 5/ AEE A
LaGITHE 8, 9, 19 4)

2AAS AL G AE); A5 B NSl ddsus i eds
7} 3209 oltE mwA FHe  cy99-38" & 57 AES AwEdth(E 10,

AN



A QA st EAo] gkt AlEEtd HFoAA L
(o774, A 2678 15 P. 61-67, 2008 3€3)
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1731de 72 FelE A= o 1825 9519 Thon Wilmotel 98 &
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AA JFFGAE 0] &35 FI 55 ASske FAH 28 o598 42 <4
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FA(SYst] A A-E cy-00-173" 5 40A1%S o w A8 9 )
54 ATk Aol AT AT FoA, A% @ AFSAeIA et
Aojubx ok FAF AFS 1ol Holvkn Bustel Mustgith. AR AF
o] Aww Awk g E 129 YeER AL SUth
Table 12. Pedigree of some lines of Cyclamen persicum.
Year
Line 1999 2000 2002 2004 2006
) Generation
Cultivar S S S S S
(flower color) ' ? ! ! 7
‘Bonfire White’
] 99—6 . ) Lo, Lo Lo, |
(white)
'Miyuki Deep Pink'
. 99—-17 Lo, Lo, Lo Lo, Lo,
(deep pink)
'Bonfire Salmon'
99—27 . | I Lo, Lo, Lo, Lo,
(salmon)
'Miyuki Purple'
99—40 ... Lo, | Lo, Lo, Lo,
(purple)
'Bonfire Red'
99—-43 ... Lo, Lo, Lo Lo Lo,
(red)
'Forest Salmon'
99—44 ... | I ) Lo, Lo, Lo,

(salmon)

Ao olgd AEY FFE 20069 1€ 14U VERA EI AE
(Sunshine #2)& AFE3t] 12cm ZekAgshtel ¢t AF & 5082 sk,
SFFE LS 1542TE SAFALE. 13 711E 2006d 3€ 429 1053 plug
trayol a3z, 23 714S 2006 5€ 27, ¥ o] 3-57] FE A F
10cm )M EZE(DW-100)° 3ttt 22 7€ 3045 H 18cm 98 Zeh~
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A A%, A Y] A7 Y w3 FFAAMAE YERdTH(Park 5, 20035
Rieseberg, 1997; Song, 2005b; Song¥® Bang, 2001; Song 5, 2004). wat
A AlEEHY] FAS =ol7] YA E duFEe FFol QA olF W

7] Qe A Aol BQs Zojth B A= wﬂ ul o] thoksk
ANZgd v AES AP Ed olE AES ofde 2ol B
23S Adsttd 53 [ FF0] Agd o7 7igEd.
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cy99-6"" % 2770 olla, &S 18-28cm ©]th 37°] 4.0cm ©]4o]
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Table 13. Growth characteristics of pure lines of Cyclamen persicum.

. Plant No. of Leaf ,

Line height  width Leat length leaves variegated” shape’

(cm) (cm) (cm) (1~3) (1~3)
cy99-6° 20.0£1.0% 35.0%£0.8 11.5£0.7 36.7£2.9 3 3
cy99-17° 21.1£1.8 31.3*£3.1 10.4£2.0 26.7t2.5 2 2
cy99-20° 21.0£0.8 28.3*€2.1 8.3%£0.7 48.3*2.9 3 2
cy99-20-1° 20.0*2.3 33.0£2.7 11.0£0.3 45.0*t2.8 3 2
cy99-22° 23.0+0.5 36.1£3.6 11.4*£1.2 37.0£3.2 3 2
cy99-27° 28.0%£1.7 34.0£2.8 10.5%0.8 30.7%t1.6 3 2
cy99—28° 21.6%£1.6 36.5*£3.8 11.8%1.0 28.3*€2.9 1 1
cy99-30° 18.3*0.6 32.7t2.5 8.570.6 43.3*3.6 1 2
cy99-32° 18.3*t1.2 29.3*£2.3 8.1F0.7 41.7%2.6 3 3
cy99-39° 25.4+2.5 34.5%2.2 11.1£1.9 33.3*£3.5 3 1
cy99-40° 21.0£1.0 31.3*£3.4 11.1+1.0 32.3*t4.8 3 3
cy99—-43° 22.7%£2.3 34.2%£2.0 11.4£0.9 38.3*t5.4 3 2
cy99—44> 24625 28.3*2.1 9.5*1.2 34.0*f1.7 3 2
cy99-45° 20.3*+2.1 30.7*t1.2 9.2%0.3 46.7*2.9 3 2
cy99-64° 22.1+0.9 28.2*2.2 4.3*+1.4 53.3*£3.6 3 1
cy99-64—1° 24.7£2.5 30.3*f1.5 9.0£0.9 31.7£2.9 3 3
cy99—82° 19.7£1.5 28.3*0.6 8.5%0.3 41.7%£2.9 3 3
cy99-84° 25.9+1.4 29.0£3.5 7.910.9 37.7%t2.5 3 3
cy99-85° 24.0+0.8 33.0£2.6 9.4*0.9 35.0£3.0 3 2
cy00—173* 25.3%£1.9 35.0£1.0 9.5£0.5 40.0*£4.0 3 2
cy00—-177" 22.0%1.3 38.0£2.6 11.9£0.9 38.3*£3.6 3 2
cy00—193* 24.5%1.3 30.2*0.8 7.9%0.9 44.3*3.5 3 2

“1: full variegated leaves with white, 2: 50% variegated leaves,
3 non—variegated leaves.

Y1: long heart shape, 2: heart shape, 3: round shape.

*Mean*SE. of 10 plants.
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Table 13. Continued

Plant Leaf

L Leaf length No. of . z v

ine height width (cm) leaves variegated” shape’

(cm) (cm) (1~3) (1~3)
cy00-205" 28.4+0.4% 40.5*2.1 10.8£0.5 39.0£1.4 3 1
cy01-105" 21.3£1.5 34.0£1.7 11.2x1.2 40.0£2.0 1 2
cy01-108* 20.3£1.5 30.0£1.0 9.3x1.5 68.3£3.6 3 2
cy01-113* 28.3£1.5 33.3£1.5 11.1x1.2 40.0£3.7 2 2
cy01-118* 27.3£0.6 40.7£2.7 11.7x1.5 31.7£2.8 3 2
cy01-121" 23.0£2.0 35.0£1.0 9.4%x1.0 41.7%£2.9 2 2
cy01-126* 19.3£2.0 26.0£3.3 8.7£0.9 28.0£3.2 3 2
cy01-1274 20.5£0.7 31.5%£0.7 10.3x£1.8 45.0£3.0 2 3

“1: full variegated leaves with white, 2: 50% variegated leaves,
3 non—variegated leaves.

¥1: long heart shape, 2: heart shape, 3: round shape.
*Mean*SE. of 10 plants.
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Table 14. Flowering characteristics of pure lines of Cyclamen persicum.

Petal shape Frag

) Flower  Pedicel No. of Seed Days to
Line Petal color diam. length flowers rever wrink ran w .
(cm) (cm) /plant , ) . set” flowering
—sal” —led” ce
cy99-6° white 8.8+t0.4" 15.7+2.0 16.7£2.9 3 2 M P 335.7%2.3
cy99-17° deep pink 6.50.4 20.2%0.9 13.0£2.0 2 2 M E 341.3%1.2
Cy99—205 violet 6.9£0.1 16.2£0.8 21.7x29 2 2 M G 329.7x2.1
cy99-20-1° light violet 8.5+0.3 16.0£1.3 30.0t3.5 3 2 M G 339.1f15
cy99-22° deep pink  10.7%£0.3 15.7x0.6 11.7£2.9 3 2 N P 331.0%£1.7
cy99-27° salmon 8.2%£1.0 248=*£1.2 15.0x1.7 2 2 N P 328.0£1.7
Cy99—285 purple 10.2+0.3 18.6£2.3 13.0x3.6 3 2 M G 327735
cy99-30°  White 6.1+£1.0 20.0£2.3 23.3£4.2 1 2 N P 3257%3.1
(red eye)
cy99-32° dark pink 9.3%£0.3 15.6*1.4 11.0£1.0 2 2 M E 331.3%2.1
cy99-39° light purple 9.2%x0.5 21.0x1.3 12.3£3.1 2 1 N E 342.3%2.1
Cy99—405 purple 7.0£1.2 16.2%£2.2 11.3x25 1 1 M E 331.0£3.6
cy99-43° red 9.5£1.0 19.6%£1.3 12.3*15 3 2 N G 343.7%x3.2
cy99-44° red 9.7x1.2 16.7£2.5 21.7£26 3 2 N P 331.7%x3.1
cy99-45° red 9.7£0.4 145%2.3 28.3£3.6 3 2 S G 333.0%£4.0
Cy99—645 dark pink 4.4%£0.3 18.5*2.1 175635 1 2 N G 329.5*x3.5
cy99-64—1° salmon 8.3%£0.1 21.2%£3.7 13.3*29 3 1 M P 343.7£3.0
cy99-82° light pink 6.2£0.8 17.8%2.5 28.3£29 2 2 M E 329.3%£2.3
cy99-84° red 6.8£1.0 21.0%2.2 20.7£2.7 3 2 M G 342.3%2.1
Cy99—855 red 7.1£1.2 20.0£1.3 9.0%0.6 1 2 M E 328.0£1.7
cy00-173"  red 3.5£0.2 22.8%£2.0 18.0%x3.3 1 2 S E 332.3%£3.1
cy00-177" light violet 7.0+0.5 18.3£2.8 13.3=25 1 2 N G 324.0£3.0
cy00-193*  salmon 7.0£2.1 22.0£0.7 12.0x24 2 2 N P 342.7%£1.2
CyOO—2054 red 6.2£0.1 26.4*£1.3 11.5%£0.7 1 2 M E 342.0%£2.38
cy01-105" light purple 8.3+0.6 16.3+0.3 11.7£2.9 2 2 N G 333.7%£0.6
cy01-108"  violet 7.4%+1.3 15.0%£1.0 41.7x4.0 2 2 M E 331.3*1.5
cy01-113* dark pink 7.810.7 21.5%0.9 15.0£3.0 2 2 N P 331.0x1.7
cy01—11g¢ White 8.4%0.9 21.2£2.0 15.0+1.0 3 2 N E 323.7+4.7
(red eye)

cy01-121"  white 11.7+£0.8 22.3£25 13.32.0 1 2 N E 325729
cy01-126"  salmon 8.1x1.2 17.4%x2.7 13.3£25 2 2 M P 328.0£3.0
cy01-127" light pink 5814 16.3%£1.8 17.56*x25 1 2 N E 334.0%2.8

“1: fully reversal petal, 2: partly reversal petal, 3: non—reversal petal.
Y1: wrinkled petal shape, 2: non—wrinkled petal shape.

*S, strong fragrance, M: mild—fragrance, N: non—fragrance.
“E (Excellent), above 80% seed set, G(good): above 50% to 80% seed
set, P(poor): bellow 50%.
"Mean*SE of 10 plants.
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Table 15. Number of pure lines classified flowering and growth
characteristics of Cyclamen persicum.

Early Middle Late
Characteristic flowering line” flowering hpe flowering line
number of lines
11 12 7
white 1 1
white (red eye) 2
light pink 1 1
deep pink 1 3 1
salmon 2 9
Petal color red ] . 5
light violet 1 1
violet 1 1
light purple 1 1
purple 1 1
Flower under 6.0cm 1 2
diameter (cm)  ahove 6.0cm 10 10 -
under 10 1
Flower
above 10 under 20 7 3 6
number/plant
above 20 3 4 1
Leaf under 30 2 1
number/plant oo g0 9 . :

“Early flowering line: under 330 days to flowering, middle flowering line:
above 330 under 340 days to flowering, late flowering line: above 340 days to

flowering.
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cy99-30°

cy01-118" |  cyo1-121" |  cy01-126"

cy01-127*

cy01-173*
Fig 6. Growth and flowering characteristics of pure lines of Cyclamen

persicum.
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# 16. 3=

EX

ESERER

O

B % - h g a9
A= =% B3 4% = 2 9 9

(cm) (cm) (cm) cm) ¥ 3 g 7 © A

g A4 A

cy98—7° 25.3t1.5° 32.0t2.0 7.5%t0.2 60.0t10.0 3° 25 3% 4° 2" 2
cy00—-50" 22.0t1.0 29.0+3.6 8.1+04 350+87 3 2 2 4 2 2
cy00—197* 26.7+t2.3 357+06 9.1t04 500%t50 3 2 2 4 2 2
cy98—-85° 22.7+t2.1 31.0t1.0 87+04 350%t50 3 2 2 4 2 2
cy98-3—-1° 23.3+25 33.3+15 89+1.3 500+t40 4 2 2 4 2 2
cy98-5° 20.7+1.5 30.7t0.6 8.3+09 600t50 3 2 2 3 2 2
cy00—126" 21.7+25 30.0t0.0 7.2+0.8 567%t58 3 2 2 4 2 2
cy98-8-1° 220126 31.3+0.6 9.2+1.0 483+29 3 2 2 4 2 2
cy98—-23° 20.7+2.3 31.0+1.7 89+1.0 400+*50 3 2 2 5 2 2
cy00—189* 22.3+0.6 32.0t1.0 7.8+0.2 467%t29 3 2 2 4 2 2
cy98-13° 22.0t2.0 30.7t23 7.6+09 500%t82 3 2 2 4 2 2
cy98—2° 19.3+1.2 28.3+0.6 6.2+0.5 51.7429 3 2 2 4 2 2
cy02-158° 27.7+0.6 33.7t0.6 8.0+1.0 450+t50 3 2 2 5 2 2
cy02-153° 26.0t1.7 37.0t35 82+03 51.7t29 3 2 2 4 2 2
cy02—144° 23.3+2.1 30.0+t1.0 88+09 383+58 3 2 1 3 2 2
cy02-127° 23.3+1.5 32.0+t1.2 82+03 583+86 3 2 2 3 2 2
cy00—126" 21.7+25 30.0+t1.0 7.2+08 567%t58 3 2 2 4 2 2
cy98-3° 23.7+1.5 31.7+15 8.0+1.0 51.7+104 3 2 2 4 2 2
cy00-177" 240*t1.7 36.0t1.0 7.8+04 71.7t29 4 2 2 4 2 2
cy98—24° 21.3+0.6 30.7+0.6 9.4+0.2 333%t29 4 2 3 4 2 2
cy00-119'x  253+3.1 32.3+0.6 9.3+0.7 43.3+58 3 2 3 4 2 2
cy98-74°
cy—99'-30x 253+1.2 32.7+2.1 97*0.6 350*50 3 2 3 4 2 2
cy—01*-129
cy98—16°x 23.3+1.5 31.0+2.0 12.3+0.6 300+t20 3 2 3 4 2 2
cy98-10°
cy98—14°x 23.7+2.3 32.7+t0.6 12.0+t0.5 383+58 3 2 3 4 2 2
cy98-12°
cy98—10°x 247+1.2 30.7+t0.6 115+t0.4 383%*29 3 2 3 4 2 2
cy98-15°
"Mean*SE of 10 plants.
28 11 28,2 28, 3 9, 4 UF, 5 F0F
Y 1 FAEE, 2 A48, 3 949, 4 049, 5 718
YA 1 EEA 2 =03 2 4 7]E
ARLPE 1 9lg, 2 A%, 3 uRE, 4 28R 5 A
AL, 2 F, 3 o
WA 1 2 F, 3 ¢k

rn



F17. 3V AR S 9 299 AREEAL

A% S AR . k5 Ry 314 ¥ ZA7FAE
(cm) (cm) A O 71 273 &7
cy98—7° 3.1+0.3° 14.7+2.1 48.3t29 46C° 46A 2% 1V 1"
cy00-50" 3.2+0.4 12.7+2.1 28.3t6.4 43A  46A 2 1 2
cy00-197* 3.5%0.1 16.0t2.6 36.7t2.9 45B  45A 2 1 2
cy98-85° 3.5%0.1 13.7+3.2 33.3t4.6 44A  45A 2 1 2
cy98-3-1° 3.6+0.1 13.0t3.5 283+24 75D  N74A 2 1 2
cy98-5° 25+0.3 9.7+*0.6 56.7£2.6 55A  NT74A 2 1 2
cy00-126" 3.6+0.1 13.0t2.0 350+t4.4 48C N57C 2 1 2
cy98-8-1° 4.0%0.3 12.3£2.0 25.0%2.0 43D 67A 2 1 2
cy98-23° 3.4+0.3 11.3+1.2 33.3t2.0 N74B NG66A 2 3 2
cy00—-189* 3.8+0.3 12.7+2.0 23.3t24 N74B N74A 2 1 1
cy98-13° 2.8+0.2 13.3+2.0 40.3t5.0 155B 155B 2 1 1
cy98—2° 2.0t0.0 10.0t2.0 46.7t2.0 155B 155B 2 1 1
cy02—-158° 3.7t0.4 17.7+0.6 33.3t2.4 49B 50B 2 3 1
cy02-153° 3.9+0.6 157+1.2 31.7t29 49A  67B 2 3 2
cy02—144° 41+0.1 11.7+2.2 18.3+t26 67B 67A 2 1 2
cy02-127° 3.5%0.3 12.3+1.2 48.3+t4.6 69B  N74A 2 1 2
cy00—-126* 3.6t0.1 13.0t2.0 35.0t6.7 48C N57C 2 1 2
cy98-3° 3.4+0.2 13.0+1.7 30.0t2.0 69B N74B 2 1 2
cy00-177* 3.8€0.2 15.3%t2.2 31.7£2.0 68B N74B 2 1 1
cy98-24° 2.5+0.2 13.3+1.2 21.7+t24 56A  NB66A 2 1 2
cy00-119*x  3.5+05 15.7+25 31.7t7.6 58C 67A 2 1 1
cy98-74°
cy— 994 30X 3.7+0.3 14.3%25 26.7t2.4 65B N66B 2 1 2
cy—01*-129
cy98—16°x  3.9%0.2 13.0%f1.6 27.7+28 68D  67B 2 1 2
cy98—10°
cy98-14°x  3.8+0.2 13.0+1.4 28.7t24 69D 67A 2 1 2
cy98—12°
cy98-10°x  3.9+0.2 12325 26.7t2.4 68C 67B 2 1 2
cy98-15°

"Mean*SE of 10 plants.

v3} A 36—-56:red group, 57—74:red—purple, 75—79: purple,
80—82:purple violet, 83—88: violet, 89—98: violet blue, 99—110: blue
group, 155: white, 157:green—white.

LA g 2 ok 5 33 4 3
U7 AR A% 01 g 2 AT A S 2T A%
B b Ae B 1 9lE 2 o 9, 3 AR

rn



cy00-197*

cy02-127°

- R
cy00-119"x cy-99*-30x cy98-16°% cy98-14°% cy98-10°%
cy98-74° cy-01*-129 cy98-10° cy98-12° cy98-15°

a9 7. 3HpIE A AT 2 279 A4S 9 EEAY




¥ 18, AU (WA, UAA) Al Alse 4554,
. . . g 9 o
2% 2E a3 L 2 94 9 4
AE (cm) em)  (cm) g 9 a5 °
g 4 A
cy98—1° 22.0t1.0° 29.0+1.0 6.310.8 53.3t24 2¥ 2% 2% 4V 1' 1!
cy00—209*  28.7+1.6 31.0t2.0 6.7+t0.3 61.7t20 3 2 2 4 1 1
cy98-74° 20.7t1.2 30.7+1.2 7.8+0.3 533+*76 3 2 3 5 1 1
cy98-15°%
24.0*t1.7 32.7+29 98+1.1 51.7t66 3 2 2 4 1 2
cy98—16
cy98—18°x%
; 22.3*t1.2 33.3*15 11.2+0.8 36.7+t76 3 2 2 4 1 1
cy98—17°

"Mean*SE of 10 plants.
23 01 4%, 2 &%, 3 59, 4 U, 5 d¥
Yy 1 FAAE, 2 AR 4 2

&)
(¢} ’
QA1 BEAL 2 %4, 3 BRA 4 e
IEEEE 1 el 2 /bR, 3 RS, 4 2P RSk 5 KA
WEE 1A 25, 3%
WAY s 1 2 F, 3 o

319, AW (8, M) AE AT THEEA.

A5 BXIE 3133 s 314 RV ZA7HAE
(cm) (cm) T @y ¢ A AR EF
cy98—1° 20402 11.7+15 53.3+29 1558° 1558 2° 2% 2v
cy00-209* 23403 14.0+1.0 500%+50 47C 47A 2 1 9
cy98-74>  24+02 11.2+1.0 350%+3.0 N66C 67B 2 1 1
98—15°x%
< 44704 133%2.3 23329 47C  46A 2 1 1
cy98—-16"
98—18°x
Cy 7 41+01 123%0.6 200+2.0 69D 67B 2 1 9
cy98—17°

"Mean*SE of 10 plants.

v3} 20 36—-56:red group, 57—74:red—purple, 75—79: purple,
80—82:purple violet, 83—88: violet, 89—98: violet blue, 99—110: blue
group, 155! white, 157:green—white.

- =4
“me) b AE A7 1 9, 2 ok A%, 3 B A%
‘2 Y AT B 1AL 2 R AL 3 A



=]

20. WY AL A% YEEA

g U

2% 2% 9% z
A% (cm) cm) (em) L 2 o T B A
94 4
cy98-22° 237+2.1° 31.3%t23 8.0%0.6 40.0£50 3" 2¥ 2¥ 4" 2¢ 2
cy98-35° 19.7£0.6 32.7£25 6.9+t09 56.7t58 3 2 2 3 2 2
cy98-44° 20329 29.0£1.7 7.3£04 31.7£29 3 2 2 4 2 2

"Mean*SE of 10 plants.

2 11 S48, 2 49,3 %Y, 4 Ud,5 =

Y 1 AEEY, 2 AR, 3 99, 4 043, 5 7]E

QA1 EFE AL 2 kAl g pE A
ul

’ 4 7]
AEHEE 1 Qe 2 b, 3 HbEE, 4 YRS 5 A
e 1 A 2 %, 3 oF
MG 1A, 2 F, 3 ok

A% 9% ko < . 314 A & EARAAE
(cm) aQ% 7@y o 7 3z =3

cy98—-22° 3.8+0.3% 327*3.1 28.3*+456 47C 46BY 4% 3V 2V
cy98—-35° 2.8+0.2 326%4.0 43.3+29 69B N74B 3 1 2
Cy98—445 3.0£0.2 325%£2.1 26.7£3.8 47B 46A 3 1 1
"Mean*SE of 10 plants.
v} A1 36—56:red group, 57—74:red—purple, 75—-79: purple,
80—82:purple violet, 83—88:

violet, 89—-98: wviolet blue, 99-110: blue group, 155: white,

157:green—white.

B 01 A9 gl 2 9fgE 3 =
29 b A A1 9E, 2 o
2 P A =4 01§l 2

[a¥a)



=]
N
N
BN
o
e

Mk g e ABHEA

. . . g U o

2% X 4% . 2 9 9 4
A% (cm) (cm) (cm) e 8 8 a4 ¥ A
s
cy98-25° 25.7+1.2° 32.3*1.2 9.0£0.6 58.3£5.8 4¥ 2¥ 3% 4V v 2
cy98—4° 21.7£2.5 30.7x0.6 6.2£0.3 68.3x58 3 2 2 4 2 2
cy98—-5-1° 25.0*2.0 33.3*1.5 6.6+0.7 70.0%5.0 3 2 3 5 2 2
cy00—107* 23.3%*2.1 33.3+*0.6 7.2£0.3 75.0£6.0 3 2 2 3 2 2

Mean+SE of 10 plants
28 11 F42¥, 2

H = 1 3 )
AEHEH 1 =, 2 o, 3 HkE
A 1 A 2 F, 3 oF
MG 1 A, 2 F 3ok

¥ 23, A AW A% 3EA

ZJYZ  AFxQ 34 3N F  ZAHRAE

A% (cm) a4 i A C1F 7 2z EZ
cy98—-25"  4.3£0.5° 315%£2.6 51.7%£3.6 67A  61AY 2¥ 3V 2"
cy98—4° 2.840.4 312£4.2 583%26 62A N66B 2 1 2
cy98-5-1° 2.6+0.2 317*1.7 53.3%¥58 T73A NT4A 2 1 2
cy00—107"  2.4%+0.3 31625 61.7£2.2 65C N74B 2 1 2

"Mean*SE of 10 plants.

v3}A 36—-56:red group, 57—74:red—purple, 75—79: purple,
80—82:purple violet, 83—88: violet, 89—98: violet blue, 99—110: blue
group, 155: white, 157:green—white.

7)1 A9 QU 2 o9kzh 3 F3F 4 A
vzrol 74 2w Azb 1 s, 2 ok A7, 3 7k A7)
TP Al EA 1 8lS, 2 oFSlE, 3 e

[lrd



cy98-15°%
cy98-16°

cy98-18°%
cy98-17°

a9 8. AW (A, WA AL FF A8 & M3 54

cy98-22°

cy98-35°

cy98-44°

¥ 9. A AL FFY S 9 A 54

cy98-25°

cy98-4°

cy98-5-1°

19 10. 2R A% FF9 A% L A% 54

ro

cy00-107*




U, 4% 23 29

1) ghajo] vherg AZekd AF L wlET K4 2070 AF L 5 )

=2 Fgskd EE‘E 507H ol*&ii Aol gAst Aee
‘cy98-7" T 1170 ATl AL JlEoR FHste] wwW RHS
36—56:red group< ‘cy98-7"" 5 1170, RHS 57-74:red—purple&
‘cy98-35" % 1170 Al¥olgla, RHS 75-79: purpled 'cy98-3-1" o]l
RHS 155! whitex ‘cy98-13" 9} ‘cy98—25' o2 yetgt. 34 7FoE
elstel B 3070 ol v e Hole AlE ‘cy98-7" & 15/M% e}

ok o)} o] HE Awer A% W wlzFe shao] thekstn Askest w
o Q47h Wol o5 FelA Tl #¥l Awale] ¥E 5E% ogold (%
16, 17, 19 7).

2) FAUAE W, UMY 2 Ui Als A 3 AE 2 2 2%
Watg, WA, WA 5 274 uidol A% FF RS g8t ‘cy9s-1" B
370 AET cy98-15"% cy98-16" I ‘cy98-18"x cy98-17" mujxg 2
Ne HF ALsidt. 53] ‘cy98-1" 3} ‘cy00-209" A& 7N3t57}F 5070
oo WotH(E 18, 19, 1¥ 8).

(e} o= [e) =
7178 AstAA AS W stEAo] Fzete] v EHAT Y dAdEE 37 A
9 AMutatgltt.
WA EE SAS 9ste] ‘oy98-22° % 3N AlEY 7| Firoldow

vebgtth 53] ‘cy98-35" B ANEgrh 4370E WA 20, 21, ¥

4) ZAAT Ak 4790
A W IfEEA o] Fa) ) =7F 3209 olatE HlwA S
‘cy98-25" 47) AES HF Awedrt. ols AEe =¥ AT 5070 o

AHS VERATH(E 22, 23, 19 10).

ofX
2
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2. NEFHH 4l FF A4 33 3
FEivehs @Al 90% 8 =7 F15$= Avlstal, 10%< 18F &
AW DS 80%7F 1 F= Avistal, 20%7F F1#5S Avlstal
S % Fl #F°] AFo] wh=a1 L3t /Msrh 953t vk o

of

Hog 94 gdd Ass Al JAAAA eAsketaL
A Foll $ettha By = A aUE 14 Fo R F85ta, o]lF TAE 9
&3t =3 53 RS A

&= oto] FFT ol vAl AT 74 = 1d 2
A S Z-AA717] Slete] 2do] Ao W= ZAloln, AlSehille %2 ofdeh &
o Axpd F o AT AAAIRE 7B Azl fol 28 = WAl Ald IAHAA &
AE wEs Aot s digolr = A2e $55 fl5ko] 1998d5-H A
HH= 809709 #F 2 ASE w6k 19994958 2dvir 144 Ald X
AAA 15070 AlSS FA8A AL ol5 Foll A A 609471 2] -3 AlgS A

a3t

A || g3 E) || A9 9 5824 2 )

3lAl 3l = HyA] o7 At

27 e AA AL E) S S, e e e e

£ e a4 wme Pl )
(3-89 | | AT Ad@A@) AL | [ AR 2 A4 @ A

o 5l o [SAPS] HA ZE£z]3A]
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29 11 ANZgd 14 A% 15070 $4
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ok AZeHd A7k £ 98 AT 2 F4-6): A7k 4 43] ol golm Y
9 3k 4ol 9

1313 g AES] S 4 st 54
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1. A5 € ¥y

Al 84 A% '00MN1-1-5' 5 504158 2004 10€ 18¥ql
3HGTth o5 AES 20009 %0 AlEFS FASAY F7FA ZHHHE]EI
e Fste] 2d Betel AA 134 E JHAFAT o529 Ald
2 o] Sy Syolth(iE 25). Al A vl AFEE
JolE E] gdlo] 30%7 AAE] A& w1stel HAS] &
A darel Yol Bastqtt. T2 3% 8% Plug Trayel 7l
A Sk B SEZE AARI#2E AMESESlon wulEEtol
, WopAtol] ol A (LE18T, 5% 75%, 4x7) S AYst
F71Ho 7 gH7talS Axste] O AEHS dusdith uE § dEF
ol7} Al&tE o] 50U Feolli= AL BE AFo]l wolrt Hof SHAFA &
3~4v) A= AZuztx] #we]sith 2004 3€ 2 Elo] 37 4l
10cmo| M EEo] 12} o]AS 3ttt 8= AARI#45 Algslg o, 59 24
doll= Holo] 67 7u] AgHS w MAR #4F S ALE dto] 5AEO] FAS T
T, BT 17U Fdo] A et 35% 8% AES st T
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3 25, HF AEsk 30 AF AuzA 9 g

ARAY A% Ass
1) 34, 317 : 00MN3—-4—4, OOMN3—-5—4
S O0MN5-12-1 571
Y o) g 00MNI-1-5 ;
3) WA OOMN5-12-3

1) 34 374 1 01M6-3—1, 02G3—4—-1, 02G5—-1-1
02G4—-2-1, 02G5—-2-2, 02G5-3—-1
02G5-2-1, 02G6—1-1, 02MV19—1,
02G7—-4-1, 02G6—-4—1, 02G7—1-3,
02G7-2-1, 02MV11-1, 02MV11-3

S 2571 =
s 02MV11-5, 02V4—1, 01M1-2—1 A%

2) WAA 1 02G7-3-1, 02MV15—1
3) WA 02MV1-1, 01M9—2-1
4) ¥ 1 02G1-1-1, 01M1—-4—-1, 01M3—-6—1

la¥al



2 AlEekl A0 BE54 (2005)
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27. 2854 ANEFE FAFL sS4 (2005)

344 £ %l
=)
A% RHS L a b Ll 3:1]) 7 i
O0OMN1-1-6 RPG72D(RPG72A) 60.29 +52.23 —6.65 e 3.3 =
OOMN3—4—4 RPG62C 59.45 +51.96 —6.63 W 3.4 Z 0O
O0MN3—-5-5 RPG65C 76.60 +23.18 —9.56 e 3.3 o O
00OMN5—-12-1 WGN155B 89.44 +1.20 +0.73 Wl 3.4 = O
02G2—-3-2 RPG72A 33.25 +56.02 +1.88 FEukd 6.0 7
02G3—-4-1 RG52B 53.43 +59.39 +5.74 FEWbd 49 T O
02G4—2-1 RG53C 56.45 +57.06 +19.45 W 4.8 4 O
02G5-1-1 RPG58B 53.66 +55.72 +26.15 FEWE 4.4 = O
02G5-2-1 RG45D 48.58 +57.77 +25.67 FEubd 4.4 = O
02G5—2-2 RPG69D 77.67 +26.21 —2.43 W 5.0 = O
02G5-3-1 RG45C 49.63 +60.80 +26.92 wd 4.5 2 O
02G6—1-1 WGN155B 93.49 +1.19 -0.15 W 4.4 Z O
02G6—3-1 WGN155C 90.89 +1.07 -1.21 W 4.2 o O
02G6—4—1 WGN155B 90.56 +1.63 —1.19 wd 4.5 % O
02G7-1-3 RPG65B 79.27 _23.73 —2.58 F¥ubd 35 ¢ O
02G7-1-5 RPG81B 43.79 +65.36 +6.11 W 4.2 =
02G7-2-1 RG53C 56.07 +55.74 +12.49 whd 4.4 % O
02G7—3-2 RG53C 63.93 +50.39 +11.81 W 4.6 =
02G7—4-1 WGN155B 105.02 +2.68 —9.40 wd 4.5 2 O
02MV11-1 RPG62D 55.54 +54.04 +13.07 W 3.3 Z O
02MV11-3 RPG64D 73.34 +39.74 —1.40 W 35 Z O
02MV11-4 RPG69D 87.99 +11.52 —2.20 L1l 3.2 s
02MV11-5 WG155C 94.79 -0.33 +1.77 w37 4 O
02G8—1-1 WGNISSBRPG7OB)  89.20 +4.18 —1.53 w36 =
02MV19—1 RPG64A 38.36 +58.72 +9.21 wd 3.5 = O
02G8—3—-1 WGNI55B(PG75A) 85.55 +4.21 —0.38 w3l =
02G8—-3-2 RPGB5D(RPG61B) 85.96 +3.41 —0.25 W 4.2 oF

la¥a)



3} A %9 A

A% RHS L a b Elzil el g7 AF
(cm)

03M3-2—-1 RPG58B(RPG61A)  55.35 +55.36 +9.68 E1] 3.7 &
03M3-2-2 RPG62D(RPG61B)  81.20 +20.30 -—3.11 L] 3.7 s
03M3-2-3 RPG65D(RPG61B) 89.69 +3.12 +0.81 L] 4.5 2
03M3-3—-1 RPG62C(RPG61A) 61.82 +26.10 +2.63 Ll 3.3 ok
03M3-3-2 RPG62D(RPG58A)  69.42 +5.25 +7.07 L1l 4.0 &
03M3-3-3 WGN155B(RPG72A) 80.79 +2.39 +5.08 L] 3.8 =
03M5-1 RPG65C(RPG71C)  44.70 +64.67 +2.77 L] 3.7 s
02V4—-1 RPGN57C 57.06 +63.91 +9.28 L1l 3.6 4 O
01M1-2-1 RPG61A 24.37 +42.42 +11.39 L1l 3.4 53
01M6-3—-1 RG45B 39.61 +60.50 +26.69 Hhd 3.5 z O
03M5-2 RPGN66C 36.50 +55.92 —9.12 L] 3.5 =
03M5-3-1 RPG58C 76.59 +25.18 —4.72 EI] 4.4 s
03M5—-3-2 RPGN74A 84.76 +18.39 —6.66 L1l 3.6 =
03M5-3-3 RPGN57D(RPG71B) 55.41 +58.98 +0.61 L] 4.0 2
03M5—-3—4 RPG69C 87.15 +5.18 —0.92 " 4.3 oF
03M5-3-5 PG76D 85.14 +9.07 -2.63 L1l 3.9 =
03M5—4 RPG63A 46.13 +62.50 +15.50 L] 3.2 ok
03M5-5—1 RPG65B(RPG71A)  84.45 +11.04 —-2.77 HFE3x 31 3
03M5—-5-2 RPGN66A 42.79 +63.00 +12.31 HFEwd 22 3
03M7-5-1 WGN155B 90.64 +0.74 +1.29 L1l 3.5 53
04FR1 WGN155D 90.60 +1.91 —1.00 L1l 3.8 =
04FR2 RPG61D 65.47 +47.19 +1.78 L] 3.5 oF
04FR7 RPGN66B 4472 +64.86 +11.23 El2:l 3.2 7
04FR10 RPG52A 47.18 +65.83 +23.57 L1l 3.7 &
04S2-2 RPG44A 37.43 +63.28 +29.42 HhA 3.0 &
04S3-1 RPG67A 35.21 +62.28 +15.97 L] 3.7 s
04S4—-1 RPG64A 28.31 +56.15 +4.71 Hhd 3.1 2

N



01M6-3-1 | 02G7-4-1 | 02MV11-1 | 02V4-1 | 0O1MI1-2-1 |

02MV11-5

a9 16. 34 9 sk o3t Algehd Al (2170 9o A 9 st 54
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F 28, Wiz, Wi 3AE] 4 Bl St EA.

A ZHA 9
AE3 34 Zo]
L a b 1] k) 7]
(mm)
OOMN1—-1-5 RPG72D 48.25 +64.00 —1.81 HEA A+ 33 =
02G7-3—-1 RPG67A 58.43 +51.46 +12.50 A{kA A= 35 ok
02MV15—1 RPG45D 48.13 +65.17 +27.31 WA °oF 41 =
¥ 29. Wy, UM 3A1E] s 54
)
yxq 13
3z
AF a5 S i) o] = Q. A =
AR (mm) (mm)
OOMN1-1-5 A=3 ky %1 43 52 Ast=A 7 UF
02G7-3-1  AF%  x xd 45 55 A=A o HE
02MV15-1 RS Sty 2y 50 46 =X F RE
¥ 30. A 34189 3k W S EA.
- 54 A 2HA £ A
AE o St
GE%W L . b wa mg 2 Tax
(mm) 7]
O0MN5—-12—-3 RPGN74C 52.44 +58.14 —4.621 ¥4  ¢<& 37 =
01M9-2-1 RG45C  46.13 +62.50 +15.53  HkA ok 34 53

02MV1-1 RPGN74A 61.09 +57.15 —12.03
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2. 27 Q9

7t s AEY AdXA |38

200195 A8k, AgEdste] & ‘00MN1-1-5' 5 62715 A A
F 9 Jigt 5o ddsttta ddE = 3070 Alss HFHOoR §F Skl Bt
A Addeedok (G2 25). o9 Al XA dsE '02Gl-1' & 22A41% %
'01M1-2' %5 3A41%°] S;, ‘00MN5-12-1' % 57 Al%Eo] S,o|t}.

U 35 o o] e NS AT §4 - 21 AF AT

A 3lE SO AA FAo] theksty AY, dFY 5 thekst ok o]
detrha #as = 217 e HAFHom Adsgith ole2 2004 Al

OOMN1-1-5" 5 32A41%%, ‘01M1-2' % 20059 ¥AI% 3041% So
A sk gl sty 5 A2 Jdo] nAEgG AdEE AFolth o5 dd9
548 2% s v 2o

o5 AL VELo® Rt Hy AwE BE AES 5.0cmuRkl A
oL o] By :‘ﬂ_*ﬂﬁl%—% ‘00MN5-12-1’ %—

67H As, =g A

ST 29 A8k B Tl E Haskeko
< A= A Aol S HAe Foke] wif B2 Ee 1S AR

A Aotk (E 26, 27, 1Y 16).

o WEAY, WM AF AE 34 AF

A 8l AsEA 0] FUSHEA otk % 5T R AFo] ¥xe AT
I} oFH 30735CHLTE FHoWMA 95%clde] AT AT AU
‘'00MN1-1-5" % 37| 7410—% Adskivh(® 28, 29, 17 17).

2t A AT A 3AF
AE71 S 989 x2E AodM FEYE, A

‘00MN5-12-3" % 37) A%< Austdrt

at, &Y AFHAE : 34 AT

717F Rt A5 9 stEA o] dgete] nAHUT Y ddEE 3AES
Adralgdeh, Adte AEorE ‘02G1-1-1" So8 5% 7|71 4eA vet
Woh(E 32, 33, 19 19).
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SA AT AS 9 AFERAHR007Y)  wdEel FAT 5AES 2005W
ol A ASH NS AE Add §
ol%fol fAH AT FolA A, 3F o dH 3 al
Absto] 1 3HE 85%0)14Ql AleS A4 o ® AMitatgltt
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Zhell A AwiE L e RS FYske] 2dEtel AA 134 AldE 7
AT ol& o] Al A G o] Fydt Fyolth (3 34)
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EE, Y&l 85%0lolHA ¢ AFsolM HFH R 655 Addato]

=9 1290 s7bg-ZAel tfst Bt E 7l F Sl T

WHiAI 7= W E A7) oHD*o}b 12~14 Apol7} mujA7|2 ddksto], 3w
A Felo] FE AFHX 7] AT § 3 AR W= A7]e] AAlEH L =¥ 53l
.

AGe & Es EFReH, ool s wele s Ad U vhAl
i sHES BTt sE ALY Fol oE P Jsta B E e FE
AA AT

e w7 Eva FAgo] k5 ¥ Fof Apfo] H|thE I & F9j7F detk
A ol FREAE AS E3dst &3S F weE 9 92 Y=Y
HE st T o] AlE Sutes EES FuEAS Y] HEA AlAsS
Fom FriAow FAdEY AU EFoly WAE 93 AFA el Al
Azsto] W WAl IR
% 34, HF A 1271% 8 Alddd 92 g

5 AsE AsT

OOMNb6—-12-7-3, OOMN3—-5-5—-12, 02G6—-1—-1—4,
MN5-12-3-1, 02G5-2—-2-15, 02G5—-2—-2-31

WAA, WA 02G8—3-1-4, 05JP—23-3, 01M6—-3—-1-7 3

el 02MV11-3-5, 03H16—1—4, 05JD69-2 3

0



=]

35. &g A Al

ekl eAE e HEEA (2007)

344 %Y L's ::d
A% RHS . . LT g
(1A 9 (m (m) A ¥
O0OMN3-4-5-20 RPG62C  59.45 +51.96 —6.63 1 1 34 12 %
O0OMN3-5-5-12 RPG65C  76.60 +23.18 —9.56 1 1 33 21 ¢ O
O0OMN5-12-3—-1 WGNI155B 89.44 +1.20 +0.73 1 1 34 20 % O
O0OMN5-12—7-3 RPGN74C 52.44 +58.14 —4.621 1 1 35 1.7 % O
02G3—-4—-1-12 RG52B  53.43 +59.39 +5.74 2 1 49 30 %
02G4—-2—-1-3 RG53C  56.45 +57.06 +19.45 1 1 48 30 #
02G5—-1-1-6 RPG58B  53.66 +55.72 +26.15 2 1 44 25 =
02G5—-2-2-15 RG45D  48.58 +57.77 +25.67 1 1 44 23 % O
02G5-2-2-31 RPG69D  77.67 +26.21 —2.43 1 1 50 26 % O
02G5-3-1-26 RG45C  49.63 +60.80 +26.92 1 1 45 30 #
02G6—1-1-4 WGN155B 93.49 +1.19 -0.15 1 1 4.4 30 % O
02G6—-3-1-7 WGN155C 90.89 +1.07 —1.21 1 1 42 23 ¢F
02G6—4—-1-3 WGN155B 90.56 +1.63 —1.19 1 1 45 23 ¢F
02G7-1-3-1 RPG65B  79.27 +23.73 —2.58 2 2 35 29 ¢
02G7-2-1-3 RG53C 56.07 +55.74 +12.49 1 1 44 28 <
02G8—3-1—4 WGN155B 105.02 +2.68 —9.40 1 1 32 15 % O
02V4—1-6 RPGN57C  57.06 +63.91 +9.28 1 2 36 25 7%
0IM6-3—-1-7 RG45B  39.61 +60.50 +26.69 1 1 35 20 % O
02MV11-1-1 RPG62D  55.54 +54.04 +13.07 1 2 33 1.7 %
02MV11-3-5 RPG64D  73.34 +39.74 —1.40 1 2 35 16 % O
02MV11-5-1 WG155C  94.79 -0.33 +1.77 1 2 37 15 7%
02MV19-1-10  RPG64A  38.36 +58.72 +9.21 1 1 35 1.7 %
03H16—-1—4 RPG58B  53.66 +55.72 +26.15 1 1 45 24 % O
05JL-14-10 RPG61A  76.60 +23.18 —9.56 1 1 32 16 %
05JL-14-6 RPG61C  59.45 +51.96 —6.63 1 1 30 16 %
05JP—-23-3 RPG64A  48.36 +48.72 +9.01 1 1 21 13 5 O
05JD—69-2 RPGN57C  54.06 +60.91 +10.28 1 1 31 15 % O
“ghe (28 FHD: 1 AAREAY, 2 vhdo] glot Ay shato] gl Al &,

Sl Rls, 2 o, 3 SR

xdal

4 A
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200095 ¥ FF ome T8 B3 &
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27T Alee SEHE A Adst §F HIFHOoR 12415 ALSUTH(E
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v AE A

¥ 37. Al EEd 1 AE 9 A

ofN

o %54

)

£33 2% 2% __ 9% . 9 2
24 A% em  em 388w T oy gy
Metis Red 9.1+1.0° 19.2*+1.2 3¥ 2% 45*+0.3 32.0t6.6 3% 5" 21

Metis Purple 5.7£0.5 16.1+1.8 3 2 45%0.2 35.8+x45 2 9 2

Metis Rose 556*x0.3 12.9£0.7 3 2 4.2%0.3 282%£21 2 5 2
Metis White 6.0+0.6 14.6*£0.8 3 2 4.1*x0.2 29.6£1.9 2 6 2
Al Metis
B ) . 7.9+0.7 17.0£0.7 3 2 4.8%0.5 35.8€6.6 1 9 4
T Pink with eye
° Sterling Purple 8.4%*1.3 17.0f£1.2 4 2 5.0*x04 304£19 3 7 4
(F1)
Sterling

. . 8.6*x1.0 18.1£1.3 4 2 4.7%£0.3 42.0£6.7 1 7 4
Pink with eye

Sterling Rose 8204 19.1f1.6 4 2 4704 44874 1 7 4
Sterling White 8.0£0.8 19924 4 2 5.7%0.6 35.8x5.0 1 7 4

Sterling Red 8.9*f1.2 18106 4 2 50x04 32648 2 7 4

cy00—63* 18.6+1.3 19.2£2.2 5 2 6.5£0.2 33.4£4.2 2 5 2

cy00-68-1* 13.5£2.0 18.2*1.2 5 4 59*1.3 31.2£29 2 9 4
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cy02—-1343 17.3£1.1 23.3£3.1 5 2 5.7%£2.250.6£52 2 1 1
cy98-8° 14.5£0.7 22.7£0.3 5 2 6.8£0.4 38.2£36 2 9 2
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Metis Red 18.8+1.2° 8.8*1.3 1Y 3.610.2 = #HA= 1,500 5°
Metis Purple 13.8£0.8 7.0*1.1 1 3.5+0.1 #HE HE 15009 3
Metis Rose 14.6x1.3 6.6=1.7 1 41+0.2 2= 2= 15004 5

Metis White  16.2£0.8 6.4*0.1 1 3.9£0.2 3lo]E glo]E 1,5009¢ 3

Meti
A es 169407 8401 1 54%0.1 3o]E Fo]E 15009 5
w Pink with eye
Sterli N
z erme 19.2+1.7 82+02 1 51+0.1 #=Z HZ 15009 3
Purple
(F1) Storli
rering 191411 70401 1 48+02 == == 15009 5
Pink with eye
Sterling Rose 16.8£1.6 8.8%*0.1 1 4.8%£0.2 2= =Z* 15004 5
Sterling White 16.8+1.3 8.0%0.1 1  4.7+0.4 30]E 3}o]E 15009 3
Sterling Red 18.5+1.0 9.4+01 1 50+02 #= #= 15009 5
cy00—63* 152412 97409 1 34+04 HE HZ 15009 5
cy00-68-1* 11.2+1.6 11.0£25 1 27405 2= == 18009 5
al
4 cy02-130°  14.1+1.1 9.0+21 1  26+01 =a =z 18009 5

cy02—-1343 14.6x2.5 21.3£2.7 1 3.6£0.7 3to]E 3ol E 1,500¢ 3

cy98-8° 10.2+0.7 10.5+0.7 1 3.0t0.1 Fg= = 1,7008 5
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25 A% 2 F39 W‘%ﬂ‘ a9 z4 AN OIED
cy98-85° 4.0 5.0 4.5
cy00-189* 4.0 4.2 4.1
cy98-13° 4.2 4.2 4.2
cy02-144° 3.8 4.0 3.9
cy02-127° 4.0 4.2 4.1
cy98-3° 3.6 4.0 3.8
cy98-24° 3.8 4.4 4.2
cy98-14"xcy98-12° 4.0 4.2 4.1
cy98-1° 4.5 4.5 4.5

FUFZ cy98-74° 4.5 4.7 4.6
cy98-22° 4.2 4.6 4.4
cy98-35° 4.0 4.0 4.0
cy98-25° 4.5 4.5 4.5
cy98-4° 4.5 4.7 4.6
Strauss (A #5) 4.0 4.2 4.1
Beethoven (A &) 3.8 4.2 4.0
Wineframe (A #+%) 4.0 4.2 4.1
Pinkframe (A] &%) 4.2 4.6 4.4
Bordin (A #%) 4.0 4.6 4.3
A7) cy—1 3.8 4.1 3.9
A7) cy—2 3.4 3.7 3.6
371 cy—3 4.1 4.5 4.3
37] cy—4 4.0 3.9 3.9
737] cy—5 4.0 3.9 3.8

285F A7) cy-6 3.9 3.7 3.8
Metis—pink (A &) 3.9 4.1 4.0
Latinia white (A &) 3.8 3.7 3.8
Latinia white with eye 4.5 4.5 4.5
Mini rose (A #) 4.0 4.2 4.1
Mini deep rose (A #&3) 4.0 4.2 4.2
Latinia red (A &%) 4.3 4.2 4.2
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12€10d ~ 204

15
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60
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1 €014 ~ 10

cy00—-60*

1 €209 ~ 304
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1 €014 ~ 10

cy00—664

40
73
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5
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cy00—-68-1*
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Adeln 0 P B4 2%

AE3 wuison) AAFSF0D 24E (%) AELAT/E
cy98—-30° 8 5 100 20
cy02-1323 10 7 70 21
cy98-80° 10 6 60 22
cy98-8° 7 5 71 11
cy02—1343 14 11 79 32
cy98—-81° 7 5 71 35
cy98—39° 8 8 100 38
cy98-45° 6 5 83 14
cy00—-122* 9 9 100 41
cy98—45° 8 4 50 21
cy00—122* 7 7 100 30
cy00—61—1* 8 6 75 18
cy98—28° 8 5 63 26
cy00—-182* 10 6 60 25
cy02-139-1° 8 5 63 15
cy02—-1643 6 6 100 21
cy02-1363 8 4 50 30
cy02—1383 8 4 50 12
cy02—-1743 9 6 67 14
cy00—-61—-1* 15 7 47 19
cy98—84° 10 3 30 12
cy02—1743 14 7 50 32
cy98-13° 8 2 25 12
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cy98—-30%Xcy02—-127° 7 5 46
cy02—-132% Xcy00—-60* 12 10 38
cy98—80°%Xcy98—-75° 6 6 50
cy98—85Xcy00—69* 7 6 34
cy02—134°% Xcy98—34° 5 5 35
cy98—30°Xcy02—-1383 10 9 31
cy98—81°%Xcy02—-1743 8 7 45
cy98—-39°Xcy02—-1713 12 10 50
cy98—45°Xcy02—-1623 10 10 38
cy00—122% Xcy98—28° 8 8 26
cy98—81°%Xcy00—-194* 9 8 31
cy98—45°Xcy02—-1643 7 7 27
cy00—122% Xcy02—-137°3 11 10 35
cy00—-61* Xcy00—64* 12 11 40
cy98—-455Xcy02—-169° 9 7 45
cy98—-285Xcy02—-137° 7 6 30
cy00—182* Xcy00—46* 12 10 28
cy02—139—-1% Xcy00—97* 10 7 29
cy02—1642% Xcy00—95* 8 7 27
cy02—-134% Xcy02—-1743 7 7 25
cy02—134% Xcy98—-80° 8 7 22
cy02—134% Xcy00—-60-1* 9 8 40
cy02—134% Xcy02-1323 7 6 34
cy02—174% Xcy98—-80° 5 5 34
cy02—174% Xcy00—-60-1* 10 10 30
cy98—-805Xcy00—-60—1* 12 11 40
cy98—80°Xcy02—-1323 14 13 45
cy02—-132% Xcy00—-60—-1* 15 13 42
cy02—174°% Xcy00—-63* 20 17 46
cy02—134°% Xcy00—-63* 16 15 32
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Zelo] 7haA Aozl FejE W H gkZetet o] AdEa g7loks 19509
YF-Es HJE g3 ofdl A3 FhuwelF7A AEE ek 1960 d ol =

HEGA e ol &3 1UEF AEekde] 5, vx 2 Ed=E S4Ho0R

M

pla
bl

=

ATHo] FF9 vhgFst W AurIze] @5S ThestA shlvh dRbA o A
bl Aol F2 Pye 7159 FelM FAEHN A =] n2uEE 95
715l Agol fJA @%oy HT dEoMe A5 el A= FF

—_L
o /¥ HEETCGEH (LIHEE,
7], 949 S #dAol ToAHEA JHFLAE ol Fi1 #F= A

>

gz Ea
1996). &3t A|Sehule] 34, 7H3}
4% 53

ol
=

Aot & o] 59 SIS A7 Aok B, 1995, B (ErrHEE, 1996).
a9 EE AFEY FAE YA A2 F 55FY 78 AEE gxe)
= Zolg} B 4 Ut} (Choi &, 2000; Reiseberg, 1997; Song %, 1999; ZHf

-
(B9 E, 1996). AlFetils v SANY FalFe iR 53] J
A7F 8 (Ss AS) & s, o5 Tl A5 Gl JhE o] gdshd wulek
o g o] g3t = 9lg Zlo|th(Song, 2005a; Song &, 1999). =3} &5 3
w5e NEs] feids A SFEE G- U 23S
B7ret7] flstol 2 old
e B2 A A

tlo
3

b4

=]
X
A
1%
g
to
¢
5B
o
>
ofo
—OL i
2
3o
rlr
=
o
oz
rE
1o
o



FEANFDE sAll FAISte] R 2359 Wols A7H FAadE (LRt
s S v AR (S B oeE vro] fFAAR
£ vlwd A3 B4 2 FHg 4 i (Kempthorne, 1956; Griffing,
1956)+= Aol &=o] zta &= oY 7HA A= FAFRE vk A2
Agtsl FFEARS] Agy Agaso] Sof "WelA g Fesit 237 SF
of QlojAl WA7EA 9] Fobgdo] = HA PRl A 9 g of dist Ak
2o vy 2o A7t Hol Adrd(Song 2001a; Griesbach, 1996; Kim
1995; Sink, 1975). 28yt AlZekdle] dist 4 Fde digt FHaE42 A
o Y= AAolth MEE FFY # o= olefdt kA A AFH
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Table 48. Growth and flowering characteristics of 5 parental lines used

in diallel cross in Cyclamen persicum.

Color Plant Plant Floret Floret
Parents Lines of height width No. of height diameter No. of

flower (cm) (cm) leaves (cm) (cm) floret
A cy00—174" red 161304 19.6%=2.6 28.0£2.0 3.1£0.1 3.5*0.5 10.3*1.5
B cyOO—63'/1 purple 15.3£0.3 21.7£1.1 37.0£2.6 3.4+0.2 2.9£0.3 8.7%£1.2
C cy00—134"  white 15.3+1.2 20.3+1.5 44.0+4.6 3.1+0.2 3.0+04 9.0£2.0
D cy00-92'  salmon 16.110.4 21.0+2.2 34.3+4.0 3.5+0.2 3.5+0.1 8.3*2.1
E CyOO—1304 giﬂ;[ 14.2£05 20.5£1.0 37.0£1.7 2.6*x0.1 2904 7.0£1.7

"MeantSD of 10 plants.

Table 49. Correlation coefficients between growth and flower characters
in parents and F; hybrids.

Plant Leaf Peduncle
p No. of Floret Floret No. of
Parent width length leaves height diameter floret length
Plant ns ns _ ns ns ns ok ok
height 0.12 0.15 0.12 0.27 0.28 0.68 0.60
Plant 057"  0.40° 055"  0.26™ 025"  0.27"
width
Leaf 017  0.14™  0.14™  021®  0.38"
length
No. of 0.16™  —0.05"  0.29"  0.02%
eaves
Floret .
height 0.56 0.33 0.33
Floret O 29* O 2711s
diameter ) )
No. of
floret 0.38

ns

, ", "Nonsignificant or significant at 5% and 1% levels, respectively.



Table 50. Analysis of mean squares for combining ability and the

estimates of variance components of Cyclamen persicum.

Plant Plant Leaf No. of Floret Floret No. of Peduncle

Component DF height width length leaves height diameter floret length

Mean Squares

GCA 4 7.407 5.617 0.237 75.217 0.18" 0.22" 32.04" 3.98"
SCA 10 5.22" 870" 0.287 95337 0.08" 0.167 30.11" 4.37"
Error 28 0.64 1.19 0.03 3.34 0.01 0.03 1.93 0.34
S’g 0.97 0.63 0.03 10.27 0.02 0.03 4.30 0.52
S%s 4.58 7.52 0.25 91.99 0.07 0.13 28.18 4.03
S’ 0.64 1.19 0.03 3.34 0.01 0.03 1.93 0.34

“Significant at 1% levels, respectively.

Table 51. GCA effects of each parents for 8 growth and flowering

characters in Cyclamen persicum.

Parent Plant Plant Leaf  No. of Floret Floret No. of Pedunde
height width length leaves  height diameter floret length

A 1.13 -1.24 -0.09 -2.64 -0.11 0.06 3.22 0.11
B -0.41 -0.15 -0.14 -1.45 0.13 —-0.05 -1.78 —0.47
C -0.79 -0.34 -0.09 5.36 -0.08 -0.11 -1.30 0.24
D 1.07 1.00 0.02 -2.11 0.21 0.28 1.17 1.05
E -1.01 0.72 0.30 0.84 -0.15 -0.17 -1.30 —-0.93

Mean effect 17.11 22.66 4.71 41.91 3.29 3.30 11.47 14.26
LSD 1a* 0.47 0.64 0.10 1.08 0.06 0.10 5.67 0.34
LSD 2b 0.88 1.20 0.19 2.01 0.11 0.19 1.52 1.64

“la, 2b: LSD at the 0.05 level of probability between the effect and

zero, and between two effects, respectively.




Table 52. SCA effects for growth and flowering characters of 6—parents
diallel cross of Cyclamen persicum.

Farent Plant  Plant  Leaf  No. of Floret Floret No.of Peduncle
and height  width length  leaves  height diameter floret length
Cross
A —3.24 —0.61 —0.43 —8.63 0.00 0.05 —7.57 —1.48
B —0.03 —0.63 -0.22 —2.20 -0.12 —0.26 —-1.24 —-0.18
C -0.19 —0.65 0.26 —8.63 0.00 —0.05 0.14 —0.65
D -3.15 —3.66 —0.56 -3.35 —0.24 —-0.33 —5.48 —2.54
E —0.90 —3.64 -0.22 —6.59 —0.39 —0.03 —2.86 —0.40
A X B =017 0.73 0.32 2.17 0.16 0.06 3.43 -0.73
A X C 0.39 -0.85  —0.53 19.70 -0.03  -0.01 6.29 —1.28
A XD 499 —0.09 0.52 -5.49 -0.02 -0.14 7.14 4.74
A X E 1.27 1.42 0.54 0.89 -0.10 -0.02 -1.71 0.23
B X C 0.19 2.32 0.55 4.17 0.06 0.16 -0.71 2.63
B X D 1.70 -0.88 -0.12 -1.68 -0.20 -0.19 -1.86 —0.68
B X E 0.34 -0.90 -0.30 —-0.63 0.23 0.49 1.62 —0.86
CxD -031 1.68 -0.01  —2.83 0.01 0.66 -3.00 -0.23
C X E 0.19 0.15 -0.53 —-3.78 -0.03 -0.72 -2.86 0.19
D X E 0.00 6.61 0.73 16.70 0.68 0.32 8.67 1.25

LSD la”  1.22 1.66 0.26 2.78 0.15 0.26 2.11 0.89
LSD 2b 1.82 2.48 0.39 4.16 0.23 0.39 3.16 1.33
LSD 3c 1.67 2.28 0.36 3.81 0.21 0.36 2.28 1.22

“la: LSD at the 0.05 level of probability between the effect and zero.
2b, 3c: LSD at the 0.05 level of probability between two effects with
one parent in common, and between effects with no common parents,
respectively.

Table 53. Heritability of 8 characters in Cyclamen persicum.

Plant Plant Leaf No. of Floret Floret No. of Peduncle

Heritahility height ~width {ength leaves height diameter floret  length

Hx 0.096 0.038 0.029 0.1563 0.051  0.051 0.445  0.063

H% 0.961 0.963 0.981 0.970 0.991 0.962 0.871 0.975




D XE

Fig. 28. Growth and flowering characteristics of pure lines and their

crossing of Cyclamen persicum.
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