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Commercial F; Hybrid Breeding and
Development of the Seed Production System

of Seed Propagating Lily(Lilium formologi)
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SUMMARY
I. Title

Commercial F; Hybrid Breedings and Development of the Seed Production
System of Seed Propagating Lily (Lilium formolongi)

II. Results.

1. F; Hybrids Breeding of L. fomolongi for Cut Flower. Thses experiments
were carried out to breed new F; hybrids for cut flower using many inbred
lines of L. fomologi, L. formosanum, L. longiflorum, and commercial cultivars,
Augusta, Raizan, White American, Lorina etc. Firstly, we made above 500
crosses between inbred lines x L. formosanum, inbred linesxinbred line, and
inbred lines x commercial cultivars. After evaluating the crosses, we selected 60
combinations which showed strong and good growth characteristics and selected
combinations were backcrossed by many inbred lines or commercial cultivars
which have desirable characteristics. Among the backcrossed combinations,
strong and desirable 48 combinations were selected as breeding maternal plants.
These combinations also were backcrossed by many inbred lines or commercial
cultivars again. Finally, we selected 4 combinations and named as “Eorayeon”

series.

2. Characteristics of 4 new cultivars.
“Eorayeon No. 1” : This is an early flowering cultivar blooms at last July in
outside. White upward facing blooms have thick petal not usually found in
eastern lily. Stems to 1 m, green and thicker than “Raizan Herald”. Most
important characteristic is low blindness.
“Eorayeon No. 2" : This is an middle flowering cultivar blooms at middle August
in outside. This cultivar shows white upward facing blooms, thick petal, 3 to 4
flowers. Stems to 1 - 1.3m, green and thicker than “August’. Stronger to
Botrytis than "Augusta”.
“Eorayeon No. 3" : This is an late flowering cultivar blooms at early September
in outside. White upward facing blooms have thick petal. Stems to 1 m, green
and thicker than “Septa”. Storng resistance to Botrytis.

“Eorayeon No. 4” : This is an middle flowering cultivar blooms at middle August



in outside. This cultivar shows white upward facing blooms, thick petal, 3 to 4
flowers. Stems to 1 - 1.3m, green and thicker than “August”’. Stronger to
Botrytis than “Augusta”. Bulb of this cultivar bigger than others and very
sensitive to low temperature. Low temperature storaged bulbs show 20 days

earlier flowering than other cultivars suitable for late forcing cultivar.

3. Seed production system
Parents of the 4 cultivars have high compatibility. F; seeds of 4 combinations
must be produced by hand pollination in green house. Maternal plant of
“Eorayeon No. 3" need longer fruit maturing time than others. Parents of 4

cultivars easily propagated by scaling at early February.

4. F1 Hybrids Breeding of Seed Propagating Lily for Potting Plants. This
experiment was carried out to select and evaluate F; hybrids utilizing inbred
lines of 46 with early flowerings (precocious) and 39 with middle and late
flowerings. The inbred lines with different growth characteristics with white
flower derived from Lilium longiflorum, Lilium formolongi, Lilium longiflorum %
Lilium formolongi and Lilium formosanum, which were selected and self-crossed
from 1998 to 2002. Twenty one F; hybrids showing of early flowerings uniform
growth and flowering characteristics with lots of making seed per capsule were
selected. However they have only one flower per plant that would be low in
ornamental value. Two F; hybrid combinations of L3-22 and L3-135 showing of
middle and late flowerings uniform growth and flowering characteristics with
lots of making seed per capsule for potting plant were selected. They would be
very precious for pot plant with low plant height, many flowers above five and
strong growth characters having many leaves, however it takes above 417 days
to flowering from seeding. The F; hybrids showed above 53 number of leaves
and 54 cm of plant height showed above 8 number of flowers. However we
expect much better F; hybrids on next spring when 44 precious combinations
would be flowering. The proper crossing time for making many seed was from
middle of May to middle of June.

5. Growth and Flowing Characteritics of Pure Line and Its Crossing
Combinations of Lilium formolongi
To make inbred lines of L. formologi and L. formosanum one hundred and fifty
lines collected from the seed company and farms were self-crossed once every

yvear from 1997 to 2003. The line characteristics of growth and flowering were

_6_



investigated with S6 generations grown in the pots of the green house. The 46
pure lines of S6 were selected with 14 early—flowering, 19 mid-flowering and 13
late—flowering characteristics. The lines of early—flowering 14 were flowered
within 188 days from sowing and the plant heights of 3 lines including ‘L2-2’
were under 55cm and above 10cm flower diameters. The lines of mid-flowering
19 including ‘L1-12" were flowered from 190 to 200 days from sowing. The lines
of late-flowering 13 including ‘L1-06" were flowered above 200 days from sowing.
The 73 combinations by crossing between the early, mid, and late-flowering lines
were selected. The 20 combinations were shown above 200 seeds per capsule and
60 days in ripening from pollination with above 14cm of flower height. The 14
combinations were under 55cm of plant heights with 20 number of leaves and
above 10cm of flower diameters suited for pot plants. However, all the

combination have only one number of flower.

6. Correlation and Combining Ability of Plant Growth and Flowering in Fi
Hybrids by Diallel Cross in Lilium formolongi and L. formosanum
The correlation and combining abilities about growth and flowering characters
were studied in the Fi;s of 8 crosses from the partial four-parent diallel cross in
Lilium formolongi and Lilium formosanum which were pure lines(S6). The plant
height showed highly positive correlation with stem diameter, internode length,
and negative correlation with flower height. The flower diameter showed highly
positive correlation with number of leaves, and negative correlation with internode
length and flower height. The mean squares of general combining ability(GCA)
and specific combining ability(SCA) were highly significant for all the growth
and flowering characters except of internode length. The mean square values of
GCA were greater than those of SCA for the characters of plant height, length
of leaves, width of leaves, internode length, days to flowering, and height of
flower, showing preponderance of additive gene actions for these characters. The
lines of B and C for plant height and D for flower diameter showed relatively
high GCA effects. The crosses of AxD and BxD exhibited high SCA effects on
increasing flower size and decreasing plant height and days to flowering. The
crosses of AxB, BxC, and CxD exhibited high SCA effects on increasing plant
height, stem diameter, length of petals, and height of flower. The broad sense
heritability was generally higher compared to narrow sense one. Plant height and

leaf length showed the highest heritability of the broad and narrow sense.
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: Herald No. 1 No. 3 Fl Septa
AA-7)5d 74 7549 7549 759 34 854
TN 0.8% 09% 1% 1% L1 12
Mg T4 89z 89z 843 343 R akls
Ne4 1.871 297} 3270 3070 31 2.3

34(em) | F(105cm) | F(105ecm) | F(113cm) | F(105em) | F(135em) | F(135cm)

RS Z(135cm) | F(135ecm) | F(165cm) | F(135em) | F(155em) | F(15.5cm)
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A 5 5 5 &5 5 5

& Ze(84mm) | FEN(08cm) | FEN(0.8cm) | FEH(08cm) | FE(7.9mm) | B1(0.9cm)
7] | A =AY | dE A | o A | 5 =4 =4

A7 88cm 110cm 105cm 120cm 115cm 110cm

gy | a7 = &7 2 a7 a7
T2 | 77 (75cm) (11.4cm) (11.4cm) (11.4cm) (11.5cm) (105cm)

3 sl fa | gag | 3 i 54
Ay 271 4 800 800 900 800 900 1,000
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7% 1-2 o eI

X 1-2. A9hGE (L. formosanum) A=H A5 2 73EA

83 A TAO7 FU TA 13B Nigata 01 Nigata 09

AA-7)5d 74 3d 74 74 74

NetEs 1-38 1-3% 1-3% 1-3% 1-32

ik 7, 82 7, 8% S 7,89 7,849

Ne4s 1-37} 1-374 1-374 1-37H 1-37}

374(cm) | 2(105cm) Z(10-13cm) 2(105¢m) 2(10.5cm) 2(105cm)
IR A ZH18cm) A ZH16cm) A ZH18m) A7H18em) A #H(18cm)
. |3 A, gk o, Sk Ao, Sk A, Sk Aol k=
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A A=A = d=A g A=A
7] Al(0.5cm) Al(0.8cm) Al(05cm) Al(05cm) Al(05cm)
Z7) A A=A = At -7 =2 =2
A% 30~ 60cm 47cm 1.34m 30~ 60cm 30~ 60cm
e 2T + 5 S +

T2 |7+ (45cm) (5.5cm) (55cm) (125cm) (55cm)

A oA A A A oA

Agg 22 2| L1007 1,1007H 1,200 1.20070 1.20074
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£ 1-3 95 =E4AFY 54847 A4

=v Ty Vg TS w oawn Qn e G0
LF-01-12 118.1+8.8 71+10 21207 A 815830 & 2 oF
LF-01-13 121.5+12.2 7809  2.8+05 A 8.7-8.25 3 4 of
LF-01-14 106.4+8.5 7314 2107 A 8.5-8.16 & 1 oF
LF-01-15 1172121 7607 2.7+05 A 8.16-9.1 3 1 Fof
LF-01-29 108.7£155 6.3+1.2  1.8+0.7 S 8.10-9.2 3 3 ok
LF-01-30 96.2+13.2 89+14  2.8+09 S 8.6-8.26 3 1 ok
LF-01-50 1189+15.7 89+20  3.0+1.1 R 810-8.30 3 1 oF
LF-01-57 85.6+84 6.7t1.1  1.3+05 S 7.29-8.22 % 3 of
LF-01-77 106.4+5.5 71112 1.8+06 A 816-9.20 & 1 oF
LF-01-84 65.8+10.2 65108  1.85%0.7 S 8.3-9.3 3 3 o}
LF-01-87 70+0 7716 3.1+£1.3 A 8.3-8.20 3 1 oF
LF-01-91 116.8+10.3 80+1.1  37#12 A 8.15-9.1 ] 2 of
e w
NWx4BN(11)  rosete - - - - - - €]
pn e o S -
EL2x4(DxC)  rosete - - - - - - A €]
NWxELD-11  rosete - - - - - - A<

*3F 1 20023 19 159 A2 120029 4€ 159
LF ; A3} sib cross 34
A3 : A(Augusta®), R(Raizan®), S(Septa®)
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o Mste, MstEe dFEE FF5AA4 AddE 2 Zolrl yElUR &toy EFel=
WA go] e Z=xo] ZAAE ‘Raizan Herald’ ol A& /N3 E&0] dAA3 HojH

o 2%, A7, st A, AguF, T B UM dFA S SHUFE Has A
EPtom, Ss Sy, SsAItiZE 2 2pol7b YElA] dSktH(E 1-5, 7).
3

¥ 1-6. Augusta A A E M3tdd d4 v

O L T T e A v
Augusta Fy White 201 3.3 16.5 4.1 9.7
Augusta S; White 204 3.5 16.1 4.1 10.1
Augusta S White 195 34 15.8 40 10.1
Augusta Sz White 204 3.1 151 3.8 10.9
Augusta Sy White 198 3.6 13.0 3.7 8.4
Augusta Ss White 193 34 12.8 3.6 8.4

¥IE 020043 1€ 15Y A2 20043 49 15
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Pollen fertility (%)
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E 1-6. AN S7HES AAANE FAZ9E v
= T AT B AT HRAAESAE FAIAEE(%)

Augusta F; Selfing 868 665 203 76.5
Augusta S; Selfing 790 394 396 499
Augusta Sy Selfing 630 306 324 48.6
Augusta Ss Selfing 857 247 610 28.8
Augusta Ss Selfing 752 253 499 34.2
Augusta Ss Selfing 736 215 521 29.2
Raizan No.3 Selfing 824 605 219 734
Raizan S; Selfing 700 552 148 789
Raizan Sz Selfing 894 606 288 67.8
Raizan Sg Selfing 720 432 287 60.0
Raizan S, Selfing 912 480 432 52.6
Raizan S5 Selfing 84 285 569 33.4
Tsuyama F; Selfing 883 773 110 875
Tsuyama S; Selfing 336 699 137 83.6
Tsuyama Sy Selfing 798 565 233 70.8
Tsuyama S3 Selfing 906 462 444 50.1
Tsuyama S4 Selfing 343 364 479 43.2
Tsuyama Ss Selfing 734 246 538 31.4
Herald Selfing 832 634 198 76.2
Herald S; Selfing 972 660 312 67.9
Herald Sy Selfing 848 528 320 62.3
Septa Fi Selfing 866 741 125 83.6
Septa S; Selfing 832 602 230 724
Septa Sy Selfing 810 521 289 64.3

HIFE 02004 1€ 159 A 120049 4€ 15¢



E 17 AMG AAANE A% 2 ARSH vm

= ¥ o o) het N
Augusta F; 1273 & 76 b 3.3 105.3
Augusta S; 1040 ¢ 75 b 35 102.4
Augusta Sy 95.0 b 6.9 a 34 106.7
Augusta Ss 1077 ¢ 78 b 31 1015
Augusta Sy 109.7 ¢ 79 b 36 106.2
Augusta Ss 85.0 a 6.8 a 34 103.3
Raizan No.3 105.0 c 78 Db 217 b 102.0
Raizan S; 80.3 a 79 b 32D 104.7
Raizan Sp 90.3 b 83 Db 2.6 ab 102.3
Raizan S3 80.0 a 72 a 2.7 b 101.8
Raizan Sy 933 b 71 a 22 a 99.6
Raizan Ss 8l.3 a 74 a 2.3 a 984
Tsuyama F; 1176 ¢ 75 b 32 Db 102.6
Tsuyama S 106.8 ¢ 77 b 30b 100.2
Tsuyama S 1129 ¢ 81b 2.8 ab 105.2
Tsuyama S3 983 b 73 a 26 a 1034
Tsuyama Sq4 876 a 72 a 26 a 96.7
Tsuyama Ss 837 a 70 a 25 a 94.3
Raizan Herald 1032 b 74 28 b 88.5
R-Herald S; 935 a 74 20 a 80.3
R-Herald S 90.1 a 7.2 18 a 72.2
Septa Fy 136.6 79 3.6 1035
Septa S; 128.7 7.8 3.6 102.6
Septa Sp 130.4 79 34 104.3

*UE 020049 1€ 159 A4 - 20049 49 15¢
5% “Means separation within columns by Duncan’s multiple range test at 5% level.
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Ueld Aot} o] Fole ALR=7L F oladl A

MmEoz o 88 7 o4l 1] AEEYW AAsAT

o Augusta®} Raizan AAHHZF g A =2

Atz Aol 5A4o] w-¢ 3
o2 UetEth 53] 4L ASxRSiES 4-5ole 719 Augusta Fi BHop 50|
T93ta 53 387 22 Ad RoZ AU o] o=

o235 A9 JAun)ste] g A AEAA FHL 9 wrRo 7 Huksly
o}

c

=
al
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A

SERE

¥ 1-8. Augusta®} Raizan A2 Atz 23 3o EA]

= v OGN UG TS wy o e B8
44-7 RS2xRS2 134.1+2.2  8.2+0.2 28+02 A 810-828 7 s
42-6 RS2xRS2 129.3+2.7  8.3+0.2 2601 A 81291 A 7
43-7 RS2xRS2 104.5+1.3  6.9%0.1 1801 A 84-830 7 s
14L. AS1xRS1 100.2£15  6.6%0.1 1.8t0.1 A 86-825 A A%
48-2 AS1xRS2  96.0+1.3 6.60.1 1.8+0.1 A 8182 A s
97-4 AF1xRS2  104.0£1.5  6.4%0.1 1601 A 86-825 A 7
27-5 AS1xAS2  94.2+1.0 6.4+0.1 17¢01 R 81-825 A s
50-8 AS2xAS2 117340  9.7+0.1 39+04 A 7.29-816 7
67-4 AS2xAS2 120.0+4.1 7.1+0.1 28+04 A 81818 3 s
14-2 AS2xAS2 1175+ 28 80+ 01 21+ 03 A 81-825 3 7
74-5 AS2xRS2 1129+ 26 7.4+ 002 30+ 03 R 730-824 3 s

x*Ig 02002 1€ 159, A4 120029 49 159
¥R ; Raizan, A ; Augusta, S;; A2 1AIH), Sy ; A2 24 TH,
MUEA, AL E (R 1-4) Fa
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(Augusta SyxRaizan Sz)xAugusta SsAll ol ol 4

Ad AFEel Bel FAHJT. 53] o5 Z=FFAA 405 (AxR)xA9F 43-2
(AXR)xAZY2 Al#HE F FFTE5 Bt 53 202 HrbEJATHE 1-9).
200239l o] AZE el sib cross, A, SyAlt wF thorst w3 o
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E 1-9. A2 241U g Fojol] g 244 3Alt ugEe] 54
= =} A7 5} 2= 5 ek
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3118 A WEA wF A FE g FAFEAEE
= wale FAFE ARE(%)  F 0 AZL HRY FAY
- F (A) (B) B/A)  FAF FAF A &%)

(AXR)XASx AS; 14 12 87 84 264 600 301
(AXR)xASx RS; 7 6 87 84 600 264 694
(AXR)*RS»x AS; 8 8 100 600 372 318 539
(AXR)xRSzx RS; 4 4 100 738 454 304 599
(ASy*AS)*AS; 12 12 100 602 343 259 570
(ASy*AS)¥RSs 3 3 100 82 516 336 606
(ASy¥AS)x (ASXAS,) 5 4 90 846 588 28 695
(AS2xASy)*(RS,¥RS) 2 2 100 B0 222 T2
(Ax])¥RS,%AS; 2 20 09 58 312 80 645
(Ax])¥RS:x RS; 11 11 10 1064 468 596 440
(ASRSy)x AS; 8 8 100 798 452 346 566
(RS:¥RS:)x(RS¥RSy) 4 4 100 792 652 140 &3
(RS:¥AS)x AS 2 19 % 792 552 240 697
(RS:*AS)x RSy 1 1 100 810 3712 4% 459
ASy*(AXR)*AS; 15 14 933 690 450 240 652
ASy*(AXR)xRSs 6 6 100 6192 564 294
(RS:<RSp)% AS; 15 15 100 846 438 408 518
(RS:¥RS»)% RS; 10 8 80 83 6% 18 794
(AXRXASy)*(AXR*ASy) 2 2 100 812 248 5% 294




F 1-19. v ek e S0ug Al A3 3 SAIAEE

P wdls Ane AR F AL WY A
A B B/A) AT AT AT ANE®%)

(59)-6 (RXT)xAS;¥RxAS; 4 4 100 750 540 210 720
(59)-6 (RXT)xAS;¥RxRS; 2 2 100 %1 80 8l 916
(846  (RxT)xJxAxAS 25 23 920 725 305 420 421
(84)-6 (RxT)xJxAxRS; 6 6 100 678 426 252 62.8
5-8 (RXT)xRxAxAS; 24 23 %8 4 3 360 516
5-8 (RXT)xRS;xAxRS; 12 11 91.7 750 570 180 76.0
19-5 (FxRxA)xAxAS; 4 2 50 925 430 4% 465
(98)-2  (FxRxAS))*xAxAS; 14 13 929 631 271 360 429
24-8(FXRxAS))*AxAS; 10 9 90.0 726 510 216 702
10-4 (FXRxAS))*xAxAS; 15 13 86.7 80 3710 480 435
10-4 (FXRxAS)*AxRS; 3 3 100 42 34 458 456
(100)-3 (FXRxAS))xLoxAS; 14 12 8.7 M8 &0 108 886
(100)-3 (FXRxAS))*LoxRS; 4 4 100 900 76 174 806
(10)-4 (FxJ)xRxLoxASs 3 3 100 80 3710 480 435
(98)-1 (FXR*XAS)xAxAS; 13 12 9?3 89 666 173 794
(98)-1 (FXxRxAS)*AxRS; 2 2 100 603 318 25 62.6
19-6  (FXRxAS))xAxXAS; 5 4 80.0 903 74l 162 8.1
(98)-7 (FXR*AS)*xA%AS; 12 11 91.7 648 3% 312 519
4-3 (RXT)xRxRxAS; 10 6 60.0 690 402 288 533
4-3 (RXT)xRxRxRS; 7 7 100 930 515 415 554
(7)1 (Fx])xAxAFxAS; 8 8 100 720 312 408 433
(T-1 (Fx])xAxAFxRSs 5 5 100 64 34 300 54.1
5-5 (RXTXRS1)*AXAS; 3 3 100 624 402 222 64.4
55 (RXTXRS))*AxRS; 3 3 100 882 52 330 626
(10)-5 (Fx])xRxAFxAS; 9 8 889 610 180 430 25
23-4  (FxRxA)xAFxAS; 3 2 66.7 T4 498 276 64.3
24-3 (FXRXAS)xAXAS; 6 5 83.3 843 431 412 51.1
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1-20. Virus Z95FE AHSS o o FRAAY & & virusEF HAE
Wz REES) I}EF Ho}&-(%) opgF o &(%)
Stuyama selping VirxVir 400 87 0 0
RaizanxStuyama N-VirxVir 400 92 0 0
RaizanxRaizan VirxN-Vir 400 94 0 0
Stuyama open Vir open 400 97 0 0




# 1-21. Virus

APEE A 3L

2 o frEeXe ELISA 249 &g virusd g A

Detected
Virus

£

01

04

05

06

07

08

09

10

11

14

15

16

17

18

19

20

0.141
0.035

0115
0.008

0.118
0.011

0.107
0.000

0.109
0.002

0115
0.008

0114
0.007

0.09%6
-0.011

0113
0.006

0.107
0.000

0121
0.014

0114
0.007

0.102
-0.005

0.102
-0.005

0.128
0.012

0.105
0.002

LMoV
N.C. : 0.007
P.C. 10892

0.085
0.002

0.077
-0.006

0.079

0.082
-0.001

0.085
0.002

0.089
0.006

0.087
0.004

0.082
-0.001

0.078
-0.005

0.082
-0.001

0.078
-0.005

0.082
-0.001

0.083
0.000

0.085
0.002

0077

0.083
0.002

0.091
0.008

0.088
0.005

0.088
0.005

0.084
0.001

0.088
0.005

0.088
0.005

0.090
0.007

0.084
0.001

0.088
0.005

0.089

0.091
0.008

0.093
0.010

0.082
-0.001

0.083
0.000

0.084
0.001

0.083
0.000

0.141
0.035

0115
0.008

0118
0.011

0.107
0.000

0.109
0.002

0115
0.008

0114
0.007

0.096
-0.011

0113

0.107
0.000

0121
0.014

0114
0.007

0.102
-0.005

0.102
-0.005

0128
0.012

0.105
0.002

CMV
N.C. : 0.002
P.C. 13749

0135
0.028

0.107
0.000

0124
0.017

0112
0.005

0.109
0.002

0.135
0.028

0.161
0.054

0114
0.007

0.083
-0.019

0.106
-0.001

0.09%
-0.012

0129
0.022

0125
0.018

0.116
0.009

0.086
-0.021

0.086
-0.021

0.112
0.092

0111

0.116
0.009

0.106
-0.001

0.109
0.002

0134
0.027

0122
0.015

0.110
0.003

0.109
0.002

0.097
-0.010

0114
0.007

0113
0.006

0.144
0.038

0132
0.025

0.110
0.003

0.128
0.021

0.085
0.002

0.079

0.077
-0.006

0.079

0.082
-0.001

0.085
0.002

0.089

0.087
0.004

0.082
-0.001

0078
-0.005

0.0%
0.013

0.082
-0.001

0.078
-0.005

0.082
-0.001

0.083
0.000

0.085
0.002

0.077

0.083
0.002

LSV
N.C. : 0.002
P.C.:0.786

0.091
0.008

0.001

0.090
0.007

0.083
0.005

0.088
0.005

0.084
0.001

0.083
0.005

0.083
0.005

0.090
0.007

0.084
0.001

0.083
0.005

0.086
0.003

0.089
0.006

0.091
0.008

0.093
0.010

0.082
-0.001

0.083
0.000

0.084
0.001

0.083
0.000

0.087
0.004

0.082
-0.001

0.094
0.011

0.082
-0.011

0.091
0.008

0.087
0.004

0.094
0.011

0.093
0.010

0.091
0.008

0.083
0.000

0.090
0.007

0.081
-0.002

0.086
0.003

0.092
0.009

0.097
0.014

0.098
0.015

0.090
0.007

0.096
0.013

0.094
0.011

0.095
0.012

- 67



D
o\
oX
:J_,
juel

7H HL(

o\

3. Ashg AW i AE

=% : o]g}d 135 (Forayeon No.l)

o

SARY AAFT ZAAES §AE)
A

Augusta AHAF FToA A5 2L

Herald A AISS 23] A4 oAug

ks mmﬁ%ﬁ
7H§]f E XA o]
of wHjgh o wRFO FolA AIFAAES ALt Z2AF<Q Raizan
F AAT 200049l 2F5E 7

3tal A5 ™S H49-52 3tk

F3to 2ol 4% 1) 2FS A
=4d HSkE
L-4 X A-1-9 20004
A-2-18 X 49-5 2001
\ 4
AL-36 X H-1-6 2002
ALH-55 X H-2-55 | 20034
H49-5-8 200443

a9 13 H49-5 54 A8 %

Adelina A2 71” =

T3 ZAMAE A

s

01

o)

o=
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2 xﬂuﬂfﬂraﬂ golal}.

goloh ol Bl 489) UK 129,
vh 247k B2ske] A8 F ?ELHMM F Hv FEe R Ao 83 & Ak
ah QekE el B WAL vimE Fate] wAAust b5t
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® 1-30. Az 9 AlFS o] &3 fFHAd « AR #8
AFHE Az AukE g Al 2 7 L2 A
L7 5 L. formolongi T AF AYZ 9
L 71243";7}x] (L. formosanumx =ZA%E R Fs  (uhalghx
! L. longiflorum) Ul )
Lo~ 134 (L . T
L5074 - Jormolongix .y 2 ey (A 0k g
Logoyg L longiflorum>c g gne 0 B amg
L-657H7] L. longiflorum L 3
7w
(L. formosanumx (OEH U::uzix
L,-51 L. formolongi)x Fs L}jfﬁ; ;)X
L. formolongi ) ;:;LHE%L
L,-525-H
~557} % .
iz ZSJH] L. formosanum 1A E A Fr ofeh W
2~ 0UT
Lo-617}%
B L. formolongix oy
La=57 L. formolongi Fs x 12kl o
FRAY 9 ATAE AT AR B AFez 53, FAstd 1404
E FoA 46A5S Adstdom (3 1-30, 31, 32 29 21, 22), ‘L7 5 AL

UZygjol A o] FoAlth7hAl JAAHT. L-52' 5 47152ty ol A
watglon Audue|er yaye e 2ol 83 AT 101" 5 54H=A
7HA A AA Z S g diye] o vy o] x3te Avaye S st

ANA L5515 AdstAa,
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Avtzeloke] 23 oA Ly-57'S Adsigon olE
| ATHEE 1-30, 31, 32).
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2) ZAF £38 vz As 4

® 131 F24 Audue AF deb 3 ASHd I 54

L-13 - 570¢30° 85:30 25:05 5 3 17020 0601 3005
L2653 70040 11020 2603 3 3 17010 0601 32:02
Li69 73 70020 95:05 32:05 3 3 20022 06£00 32:10
Li-109 52 60.0:00 80:10 18:02 4 A% 160:25 04201 2802
L-168 32 60.0:55 75:15 20:05 3 9% 190:20 05:01 30:05
L-178 48 620:42 7005 30:02 4 % 160£30 05402 25501
Li-224 56  750:60 132:05 25:05 3 Q3% 210:15 08:01 30:05
Li-243 42 81050 70:00 18:01 4 9% 280:40 06201 30:05
Ly-02 48 42.0+45 80+1.0 20+05 3 U 19.0£20 060.1 1.5%0.0
L5l 41 75045 9212 2002 4 % 27.0#45 06401 30£02
L5350  600:30 160:25 1000 1 = 31035 0601 2503
L5444 62040 130£25 1000 1 =  25:50 05:0.1 3302
Ly55 47 450%45 130£20 1000 1 =4 190:25 04:002 3007
L6063 52045 165:25 1000 1 3 26030 05:005 2802

"Means +SD of 10 plants.
YHWES A1, 303, BLE¥ 5



® 1-32. S 24 AyZug AF stdad d4de] 54

As as OE Ee e 8 3 Z“f B
Li-13 H AR 8/6+3.0° 1 11.5+1.0 11.8£1.2 70
Li-26 ” 8/9+5.0 1 9.0+2.0 14.0+1.0 60
L,-69 ” 8/1+3.0 1 10.0£0.5 14.0£0.5 45
1i-109 ” 8/5+3.0 1 9.5+0.0 13.0£0.0 40
Li-168 ” 8/1+3.0 1.2+0.2 7505 11.0£15 80
Li-178 ” 8/1+2.0 1 10.0+1.5 14.2+0.4 80
Li-224 ” 8/4+3.0 1.5+0.3 105+1.2 14.0+2.0 30
Li-243 ” 8/2+3.0 1 11.0£1.0 15.0£1.6 50
1,-02 ” 8/1+4.0 1 10.0£0.5 13.5+0.6 45
1,51 ” 8/7+3.0 1.2£0.2 10525 145£2.0 0
1,53 Y 8/9+3.0 1.2£0.2 10.210.2 15.0£1.0 -10
Lo-54 ” 8/7+2.0 1 11.0£2.0 15.0£3.5 0
Lp-55 ” 8/7+2.0 1 10.0£1.0 15.0£15 0
Ly-60 ” 8/5+3.0 1 12.0£1.2 155+05 0




& 1-33. 24 Avgue] As gt 3 ASad 2 54
As 5E 2T ga 9z 9w 94 95 3z 0
(%) cm) (cm)
Li-12 67  630+40° 100¢10 25:05 3 A% 5 01 03
Li-15 76 58030 10512 25405 25 7 190:20 05£003 2.2+002
Li-20 46 65030 115:10 27:05 2 7 210430 06£005 27:02
Li-38 15 380#40 115:05 30:05 3 v 120822 05:01  30:05
Li-42 46 450¢45 80410 24201 5 7150420 04#0.1 24203
Li-47 46 650:40 11.0:00 25:05 3 7 180£20 06+01 30:05
Li-60 51 85050 125:20 20:02 3 v 240425 068005 28:05
Li-62 86  760:40 11.0:10 23202 3 v 2515 05 30
Li-66 72 62050 105:15 24202 3 v 130825 06 38403
Li-67 - 520¢42 90415 18:03 3 v 210225 05:01 27:03
L-72 76 550450 9505 25105 3 7210405 07+0.1  20%02
Li-82 64 650:40 85+15 20:00 4 v 185:25 05:01 32:08
Li-87 72 60.0:40 12015 23:03 2 v 185:15 06:0.1 28:03
Li-134 16 700:00 100:00 30:00 4 7200500 05:00  30:0.0
L-175 49 600:35 70¢15 20:03 5 9% 18025 056005 32:07
L-03 43 450¢40 85:04 18203 5 A% 200420 05:002 20203
L5221 53050 16030 10:01 1 A% 210420 0501 25:05
L5716 65050 100¢15 18202 3 34 270435 058002 25:02
L6l 67 550842 140:20 08:0.1 1 A%  240%45 05:0.1 32:03
Li-06 100 63030 16020 05:0.1 1 A% 390440 058005 30:05
Li-31 17 72020 102¢05 20:05 3 7 230£30 0601 22:02
L4l 32 52050 105:05 23:02 3 v 200550 0601 25:10
Li-80 33 550435 63:05 20105 5 v 240425 05401 20202
Li-86 27 72025 100:10 23:03 3 v 270£20 0501 20:03
Li-105 8  630¢50 80+10 1703 4 %4 210220 05801 26202
Li-112 15 720$25 14010 22:02 2 2% 220822 05005 20402
Li-148 37 550465 90+12 30:02 5 %4 145:15 07:0.1 2603
L0l 24 43050 70402 22:04 5 A%  200+30 05:0.1 18+02

"Means +SD of 10 plants.
Y A1, T3 EBYEd 5



E 1-3 24 Avgue A% Agud 349 54

_ 70 3 2 _ _ _ Vik>43
A% 3 2 ‘jjj ET 3 2 ﬂj N
Li-12 LR 8/14+2.0° 1 9.0+£1.0 12.5+0.8 30
Li-15 ” 8/20+4.0 1.4+0.5 10.0£1.0 12.0£1.0 45
Li-20 ” 8/20+2.0 1.5+05 9.5+0.3 125105 85
L;-38 ” 8/1546.0 1 10.0£1.5 13.0+0.7 30
1,-42 ” 8/13+2.0 1 9.0+£1.0 12.0£1.2 20
L,-47 ” 8/20+2.0 1 10.0£1.2 14.0£0.1 60
L1-60 ” 8/19+1.2 1 9.6+0.4 14.0£1.2 50
Li-62 ” 8/12+2.0 1 11.0£1.0 14.0£1.5 45
Li-66 ” 8/12+2.0 1 11.0£1.0 12.0£1.5 40
Li-67 ” 8/17+3.0 1.4+0.2 10.0£1.2 13.0+15 30
Li-72 ” 8/20+4.0 1.3£0.3 85+0.5 11.0£0.8 50
Li-82 ” 8/20+2.0 1 85+0.5 12.0£1.0 30
L,-87 ” 8/20+2.0 1 9.8+0.2 12.0+0.3 60
Li-134 ” 8/12+2.0 1 8.0£0.0 10.0£0.8 90
Li-175 ” 8/12+35 1 7.8+0.2 11.0£0.8 90
1,08 ” 8/12+4.0 1 10.0£0.5 15.0£1.8 30
Lp-52 ” 8/13+1.5 1 11.0£1.0 15505 0
Lp-57 ” 8/11+15 1 9.0+0.2 13.0£1.0 0
Lo-61 ” 8/11+2.0 1 10.3+0.3 145105 0
Li-06 LR 9/7+3.0 1 11.0£1.0 15.0£2.0 0
L;-31 ” 8/23+2.0 1.3£0.3 9.0+£2.0 12.0£2.0 70
L1-41 ” 8/22+3.0 1.3£0.3 9.5+0.5 125+1.0 30
L1-80 ” 8/21+2.0 1 9.0+0.5 125+1.5 50
L1-86 ” 9/1+£2.0 1 10.0£0.5 14.0£0.5 85
Li-105 ” 8/27+2.0 1 9.0+£1.0 12.0£15 45
Li-112 ” 9/1+35 1.3£0.2 9.5+0.5 12.0£0.5 50
1,-148 ” 8/25+3.5 1 8.0£1.2 11.5£15 90
1,01 ” 8/25+75 1 9.2+1.8 13.0+2.1 30

"Means +SD of 10 plants.
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L1-148 Li-168 Li-175 Li-178
a9 2L AlvEue] A ATF
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1-35. A3k #3148 =4 Avgue] wejzste] wel 3 A Y

. wH) A AEEA

s (2/2) (2.2) A
Ls-1(1L;-12x1,-57) 8/28 115 150
L3-5(Li-12xLy-55) 8/19 114 120
Ls-11(L;-14x1:-12) 8/30 11.14 180
L3-23(L1-20xLy-52) 8/22 11.7 200
L3-30(L;-31x1y-52) 8/22 11.8 270
L3-31(L;-31xL»-53) 8/24 114 210
L3-40(L1-38xL2-52) 8/29 11.2 140
L3-87(L1-80xL;-31) 8/24 11.7 250

L3-106(L;-89x1»-53) 8/30 115 160
L3-140(L,-51x1;-12) 8/12 10.23 330
L3-141(Lo-51x1.;-20) 8/10 10.29 280
L3-142(L,-51x1L1-243) 8/15 10.30 200
L3-145(1o-52x1L1-12) 8/10 10.20 380
L3-146(1L-52xL;-20) 8/8 10.26 270
L3-151(1Lo-55%1;-26) 8.10 10.29 280
L3-155(Ls-56 X Lo-52) 8/16 10.27 240
L3-156(1s-57 X Ls-52) 8.14 10.29 220
L3-157(Ls-57 X Lo-55) 8/13 10.27 230
L3-158(Ls-60 X L1-15) 8/16 10.28 200
L3-159(L>-58 X L2-52) 8/14 10.26 230
L3-162(L>-59 X Lo-61) 8/13 10.27 250




£ 1-36 A #3He 24 AdEie wizge wohe ¥ 45uY 99 54

a0 Tl G e RV R4 9 O L)
Ls-1(Li-12X1,-57) & 48555 70410 15:02 4 A= 245420 03005 1.840.2
Ls-5(L1-12 XL-55) 92 530£30 75+20 12401 1 = 390430 050.10 2.0+0.3
Ls-11(Li-14 XLi-12) 9%  500£35 9521 1502 3 = 200425 04006 30405
Ls-23(Li-20 X Lz 52) 0D 62460 11.8+t14 1503 1 Az 244+19 05019 24405
L5-30(L1-31 XL»-52) 94 59888 129+29 1502 2 =5 25069 06+015 26204
L5-31(L1-31 XL»-53) %  538+83 128+06 15t01 2 = 255t69 04:016 23204
Ls-40(L1-38 X L>-52) 88 45636 115t13 1.3t02 2 A= 206520 03+009 2.1£04
Ls-87(Li-80 X Li-31) % 67535 64+04 1701 4 = 3L0+20 04+0.1 2840.3
L5-106(L1-89 X L»-53) 94 625t40 11.2+10 1701 1 A= 340430 06201 1.840.2
L5-140(L,-51 XLi-12) 98  535£71 76+04 16102 4 dxm o 243+12 0401 24406
L5-141(L»-51 XL1-20) 0  640£40 80+14 2002 3 = 25021 05201 30207
Ls-142(L,-51 X L;-243) 92  600£98 77+10 1905 2 dm 27719 04+0.05 2302
L5-145(L,-52 X Li-12) 9 51623 114+10 1402 2 = 210£25 04#0.10 24%05
L5-146(L,-52 X L1-20) %  572#55 123+11 1302 1 = 238t40 04:009 24204
L5-151(L,-55 X L1-26) 92 480#57 114+04 11+03 2 = 278£19 05201 20402
L5-155(L>~56 X L>-52) 98 53052 119+10 1302 1 = 28823 05101 23205
L5-156(L,~57 X L»-52) %  614£38 101+17 1201 2 A= 366£38 0601 25405
L5-157(L,-57 X L-55) 98 50325 92421 12102 2 = 310£14 04#01 1.8+02
L5-158(L,-60 X L;-15) % 456247 110+09 1.3+03 2 = 210£24 05201 1904
L5-159(L,-58 X L-52) 94 55077 120+19 12+01 2 = 313+29 05:008 2004
L5-162(L,-59 X L-61) 9 550£40 10.7+1.0 1.2¢01 1 = 36.0£20 07:010 20£02

"Means +SD of 10 plants.

CWEF A

FH:3 B©Y¥E 5



3 1-37. A B3h8 24 Avzye] w299 Jjstad g2 54

Asae 37 dn 4% Asn

S gz M) @ m w7
Ls-1(11-12X1L1-57) 213+1.5 ul 86104 122+15 42+1.2 &0
L3-5(1L1-12 X Ly-55) 203+2.5 ul 9.0+1.0 145+20 25+0.1 15
Ls-11(1L1-14 X Li-12) 196£2.3 ul 90+15 145+21 3.0+02 15
L3 23(L1-20 X 1,-52) 210+1.9 LY 129+08 14.3+09 3.1+09 45

-30(L;-31 XLy-52) 209+3.2 LY 13.0+0.7 149+09 44+12 15
-31(L;-31 XLy-53) 204+2.8 LY 134+14 148+08 26+04
Ls 40(L1 38 XLy-52) 200+1.9 ul 11608 14.2+1.2 3.3+06
Ls-87(Li-80 X L;-31) 20616.5 ul 105115 11.2+0.3 3505

L3-106(L;-89 X Ly-53) 210£15 L
L5-140(Ls-51 X L1-12) 208+2.8 L
Ls-141(Ly-51 X L1-20) 208+3.3 L
L5 142(Ly-51XL-243) 205443 l
L3 145(Ly-52 X Li-12 20347 o
-146(Ly-52 X L1-20 212+0.8 o

(

(

(

12510 14510 2.7+0.3
106+0.7 141+05 46+1.2
103+1.1 141+05 43+04 30
12515 142409 2707 30
129409 144+10 3306 60
121#06 152+08 2804 15
114405 150+06 2505 15
11.0£02 134+08 3515
11.7+04 141+0.7 3.1+06 0
10.3+05 14705 2305 15
11.8+08 138+08 34t12 15
11.8+0.3 14.8+04 22405 0
12.0+1.0 150+1.0 32+1.1 0

S&E& & o

L3 151(La-55 X L1-26 201+6.3 ul

)
)
)
L3-155(Ly-56 X Ly-52) 21316 )
)
55)

o

La-156(Ly-57 X Ly-52 214414 )
Ls-157(L»-57 X Ly~ 20445 kL
L3-158(Ly-60X Ly 15) 197+34 K
Ls-159(L,-58 X Ly-52) 212451 o)
L3-162(L,-59 X Ly-61) 212425 i

= = b e e e e e e e e e e e e e e e e e

“Means +SD of 10 plants.
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Ls-151 L3-152

L5-155 L3-162

a9 23 A Nt Aukbzste] A4S 9@ s



4 FHY BB (F0ag) A% 54

B3 Ui () ST A doke ¢ Asud 49 54 (0039)

. :%0} 224 z= %  FF(m gy qu T q. 373 WA
2% (m () " 3 n 3 A (tm)  (cm)
-1 50 49656 25811 100+24 124417 20404 1.7+03 3 A= & 52447 09+01 0624011
4 84 576t105 326430 86+13 167#17 17+02 19:01 4 = 7 758125 1.0:01 062+012
o8 57 456#95 278423 72406 132+11 18+06 1901 3 = = 7024120 1.0:01 046015
L1471 56132 306+26 120417 152+11 23406 1701 3 = = 6924135 10201 050+0.13
L1750 50079 258+40 62£10 126421 15403 1403 2 = A= 7424118 0920.1 04620.13
L1880 430#45 178+54 62407 118+24 17+02 1703 2 = =7 692145 1.0£01 050+0.13
L0 52 416482 268+21 82408 114411 22404 1703 2 Az A= 570:92 0901 044:0.05
L,-21 100 512482 316#41 102+t16 16020 21+05 1902 3 = = 538195 1101 080020
L2 & 58057 340+26 89+21 180+19 17+03 19+02 3 = =74 66862 1101 0560.13
b 60 41349 286:46 66106 144418 14101 16:02 3 9 d74 8898 1101 0.38:0.03
L6 60 520476 30842 92413 152:08 17:02 19+02 4 x5 A7 806:99 10+01 046008
L28 100 503#93 308412 120407 154#06 27+07 21202 3 5 =5 56851 10401 056013
129 8 513t98 3L3+25 103t17 150+08 22+0519+02 4 Ax =7 635:99 1.0£01 048:0.05
[-3% 50 436859 248+34 94:13 12606 21+0519+02 3 Ax A= 660+115 1.0£01 056:0.05
L6 0 486+35 209022 108+11 140+10 24406 18+03 3 = = 624+122 11201 068+0.19

"Means +SD of 10 plants.
TWESE A,

33 E©H¥E 5



B 1 20 B8 U 32a) 304 $4A59 1397 389 54 Q0s)
A% B4 Aseads Ase 8 T SR SRR
Lo-1 LR 437.8+4.1 32+05 14609 15615  306#46 8813 0
L4 LR 424.6%7.3 58417 13815 147+04 362434 56%10 0
L,-8 LR 420.8+2.1 4012 144+06 150+0.7  330£21 3714 0
L-14 94 433.615.8 04+13 14406  148+08  39.0£38  64+£11 10
L1794 436.0+2.1 00110 13811  148+05 340442 6415 0
L-18 94 4336458 54£13 134+24 136x09 32625 7615 0
L7204 430.0£3.0 3605 132£05  148+11 352433 48104 0
L2 oA 4276£2.6 34108 134+06  148+05 306144 6015 0
L2294 423.0+4.6 40207 14805 150+02  326+21 4014 0
L-25 A 4172418 4307 140£06 14606 32423 56%1.0 0
L2694 4228452 o06+1.1 14007 14216  338t24 54406 0
L-28 A 432.8+8.3 44+1.3  134+09 15205  3p4+29 66411 0
L-29 94 439519.6 3809 140+14 155+06  31.8#24 8016 0
L-35 94 4312432 42409 138£05 162+11 382436 6.0+12 -8
L3614 4376%738 44109 146+11 166+11 384455  7.0+0.7 0

"Means +SD of 10 plants.



ol # o X

1% R e — ““_; - (m:} e 9p 0 W
L1 96164 233228 7114 13615 23403 18404 3 = Z B34l 0702 0901
L2 4358221 210#14 65821 130414 19401 18102 3 & & 304l 12403
L3 4 2 9 12 18 18 305 1z H 1

L4 615217 24735 9523 165431 24405 19406 3 = H266 11402 2102
L6 0 R4 12 95 25 18 Az = % 07 2

I8 672:102 2259 95405 15519 2907 19403 3 = = RENI 1401 1504
L1l 5825435 5728 8020 117215 22405 1801 A= 2 BT 10202 15401
12 538441 244433 74#13  136£15 25405 1703 3 % 24 418R5 09402 1805
13 40:150 26625  83:20 180:34 24104 19402 = 2 5050 07H02  14:05
14 505888  W737  106£30 145:30 2304 1702 3 7137 09403 1403
Lrlb 668294  290:14  104:33  188+19  16:04 1802 3 = = H4+02 14403
L16 67 R/ 6 16 2 16 = 7 H 10 2

L7 6083 82:49 90129 1458220 3105 1702 A= = 0595 1001 1804
19 465449 65821 72431 130428 1703 19401 3 = Pht35 06801 12403
L0 335 28615 10325 126:05  29:04 19401 = 416576 10101 19404

L2l 674£103 28816  100:12 138404 26104 20402 #4065 11202 1504

=
Ji
a dle a

L2 60121 2408226 80:10 138407 2008 1901 3 = 326164 7305 12:03
L2 (0 32 8 17 3 2 5 2 H 15 17
L4 H52162 26733 8730 14519 2605 1801 5 % 32131 11005 15401
L6 712:55  315:12 90508 172222 26:01 18402 A= 2586 10101 17202
L27 610£197 3521 145835 175407 3703 2601 A= 325t35 0701 19101
L8 46132 28026 9305  130:10 2601 1802 A= 2 416104 11504 0901
L34 3 8 8 1 3 2 505 sl 06 15
L35 4332 266:20 93t15  130£17  25¢01 1801 3 A% = HOHO 1103 10:01
L33 i 3l 11 13 28 23 s = 0 07 1
L4l 2 A 6 10 25 13 = z 5 09 15
L2 6357717 Bddd  TTLT 15723 26:04 19401 =4 B9 1301 1804
63 263:45  B305  90:17 14017 25:02 22404 As % 500£00  10:01 13404
Lo 702:99 30001 102418 16014 26:05 20201 Az 5 00040 12402 14403
L 749 31014 100108 170221 2705 19403 3 B93 12402 15404

"Means +SD of 10 plants.

MER A1, F2:3 485



A% &4 A% HZm H3em 08 s
L1 LLEY 3305 136402 135405 65+0.8

L2 LLEY 3 13 14.5+0.7 10 7]
L3 LR 2 14 15 95

L4 LLEY 3242.0 14.0+14 16.209 6.22.0

L6 LR 2 12 15 7.2

L-8 LR 52129 155205 16.3+1.4 10.7+1.7

L-11 LR 40£1.1 12.7£09 14.2£0.9 95%1.2 715 A
Lo-12 ) A 46+15 129+15 14.7£1.0 9.2+0.8 71
[,-13 LR 2311 14.0+15 13605 6.310.5

L,-14 LR 42+1.8 135209 147+1.8 6.7£1.7

L»-15 LR 42410 13.1+1.0 14.8+0.8 11.8+¢39

L»-16 LR 3 135 13 11

Lo-17 LR 4.2+2.6 13.2+1.3 15.0+1.4 75%1.7

L,-19 LR 2.5%0.7 125 165 50£14

20 LR 3.3£15 13.3+05 15.3+05 6.3£3.2

L-21 LLEY 36+£1.3 13.9+0.8 14.3+0.4 9.2+1.3

Ly-22 LLEY 3.0£1.0 13632 15.3+05 9.1#54

L-23 LY 5 16 15 8

Lo-24 LLEY 3.5%2.6 14520 14.7£2.3 9.0£2.8

L»-26 LR 55%1.2 15.7£09 15.3+1.1 8.7+3.0 715 A
Lo-27 LLEY 1.5+0.7 13.5+0.7 16.5+0.7 9.0£14

L-28 LLEY 46+25 12.1£0.2 15.3+0.5 9.0£2.0

L-29 LLEY 5.3%3.0 13.0£1.0 14505 73%1.1

L-34 LR 2 11 14 10

L-35 LR 40+34 16.3£15 16.3£1.5 80£1.0

L-38 LR 1 15 16 10

L-41 LR 2 15 14 10

L-62 LR 6.7£15 13.3£1.2 145+1.4 58%0.8

1,63 LLEY 3305 155415 16.3+05 7026

L-64 LR 52+1.2 13.2£05 16.0+1.1 72+1.2

Lo-65 LU 55+2.3 13.8+0.8 14.8+0.8 8.2%15

"Means +SD of 10 plants.
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o) aef Fef F e Sl whE 24

AEH 2003)

H TT X 6 =&
ASE | wHlEs g e | amisle | FEAES | ANEs | 2dEE(%)| AR | Blx
L -1[A7F F8 9 9 0 0
SRR 4 4 100 63.8 F3
g FE 19 3 16 &4 374
S 3 3 100 40.0
x L, -4 ¢35 4 3 1 2% 75.0
w45 2 2 0 0
x L, -8 F& 5 1 4 80 70.0 ¢35
] 3 3 100 475
x L, 21 +% 5 5 100 60.0
x L, 24 F% 1 1 100 90.0
x L, -25 F% 2 2 100 90.0
x L, -28 % 1 1 100 280.0 *35
x L, -36 F% 2 2 100 60.0
L, 2|27} 4% 13 11 2 15 150.0 43
T 3 2 1 33 35.0
o % 15 1 14 93 64.1
x L, -1 % 5 2 3 60 55.0
x Ly ~4 58 16 5 11 69 105.8 *3
T 3 2 1 33 10.0
x L, -8 & 1 1 100 60.0
x L, -11 % 2 2 100 215
x L, -12 +% 1 1 100 20.0
] 1 1 100 25.0
x Ly, -14 Y55 1 1 100 450
x L, 21 +% 3 1 2 67 775
] 3 1 2 67 475
x L, -22 +% 1 1 100 60.0
L, ~4|#7} ?}%H 210 117 3 105 168.0
R
g FE 20 20 100 1129 +3
5 3 3 100 105.0 *3
x L, -2 F8 4 4 100 25
HE 1 1 100 1200
x L, -8 F%# d 5 100 175.0 435
x Ly, ~115% 6 6 100 1475 F3
i 2 2 100 0
x Ly, -12 5% 3 3 100 8.3 *3
x Ly, 14 +% 1 1 100 140.0 43
T 1 1 100 120.0 *3
x L, 21 +% 7 7 100 131.0 *35
x L, -22 % 2 2 100 120.0 F35
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X140 Fehg e (F1a) I A5 aE) He) 2 ) Sl w2 A4 5 2 A A4S (20034)
ASY | w9 e | wesly | FEAES | AAES | 2AEE(%) | AFH/E | va
L, 22 [A7}  §8 8 7 1 13 160.0

ol FE 10 10 100 53.0 A4z
x Ly -1 & 1 1 100 0.0
x L, -2 % 1 1 100 10.0
x L, -4 % 4 4 100 173.3 dz
x L, -11 & 8 8 100 29 dz
X 1 1 100 -
x L, -12 $& 2 2 100 -
B 1 1 100 1150
x L, -14 % 3 3 100 7.0
o 1 1 100 0.0
x Ly -17 W% 1 1 100 -
x L, 20 % 3 3 100 875
e 1 1 100 130.0
x L, 21 +% 13 13 100 1344 A4z
g 2 2 100 70.0
x Ly -5 & 10 10 100 1250 A4z
F7 2 2 100 200
x Ly, -26 8 3 3 100 80
x Ly -28 & 4 4 100 525
x Ly -35 & 6 6 100 715 i
HFE 2 2 100 105.0 P
L, -23 |A7} % 4 4 0 -
ol & 1 1 100 70
x L, -22 W% 1 1 100 70.0
L, 24 A7} % 3 3 0 -
o FE 2 2 0 -
X Lz -36 —’Fv‘i'— 2 2 0] -
-25 |X T
LBV 5, N R N B
o FE 2 7 15 63 274
g 5 2 3 60 30
x L, -4 % 2 2 100 60.0
x Ly, 11558 7 2 5 7 150
x L, -12 +% 3 2 1 3 9
T 2 1 1 50 -
x L, -14 &% 1 1 100 10.0
x L, -18 W% 1 1 100 30.0
XLy 20 % 2 2 100 15
HEE 1 1 100 10.0
x Ly 21 & 4 3 1 25 30.0
i 1 1 0 -
x L, -22 &8 1 1 100 25.0
x Ly -5 & 1 1 100 30
x L, 26 +% 6 1 5 83 5.0
x L, -28 % 5 1 4 80 20.0
x Ly -35 % 5 1 4 80 417
T 4 1 3 75 180
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3143 B3 T A wnEe) 2wl 3l w2 A £ 2 A AFE (20049)
A 2% kA . _ AN | AEEE | . . A4
A% 0 gy A -1} P BAAYE g (%‘j AEH/d Ao H 3
L, -1 |A7peE 1 11 0 0 0
Huj 10 10 0 0 0
Ly -2 xLy-28 $E | 4/6~4/10| 30 15 15 50 Rl
L, -31  |[XL,3 8 |[4/11~4/15| 8 8 0 0 0
4/26~4/30| 4 4 0 0 0
6/16~6/30| 1 0 1 100 5 67
L, 2 |[A7FE 24 24 0 0 0
) 5 5 0 0 0
L -35  |xLo4 8 |[421~4/25| 16 16 0 0 0 435
5/26~5/31| 2 0 2 100 875 | 73535
6/16~6/20 2 1 1 50 50 74
L, 3 |A7FFE 2 2 0 0 0
L, 4 |[A7FE 23 19 4 174 375
ol 13 7 6 461 758
L 5 xLy22 F8 | 41~4/5 | 8 8 0 0 0 |G00g A%
511~5/15] 1 0 1 100 0 89
5/26~5/31| 14 0 14 100 864 | 732429 | %5
6/1~6/5 | 28 0 2 100 912 | 745451
6/11~6/15| 13 0 13 100 1583 | 735%2.1
L, 6 xLy-26 $8E | 46~4/10| 4 4 0 2% 115 7 .
6/16~6/20| 4 3 1 0 °
L -4 |xLy8 8 |421~4/25| 11 11 0 0 0 o5
6/6~6/10 | 2 0 2 100 1175 | 73563 | ©
Ly 42 |XLy-11 % [421~4/25| 5 5 0 0 0
516~5/20] 2 0 2 100 110 83 45
6/6~6/10| 1 0 1 100 200 70
Ly 43 |XLy-12 % [4/26~4/30| 3 3 0 0 0
61~6/5 | 2 0 2 100 65 69 ¢
6/16~6/20 1 0 1 100 & 7
(A%)
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3143 B3 T A wnEe) 2wl 3l w2 A £ 2 A AFE (20049)
_ _ - oA A AR | qF A
L, 45 |x1,-25 & 4/6~4/10 | 6 6 0 0 0
6/1~6/5 | 3 0 3 100 616 |676£11| %=
Ly -47 |x1p-35 % 51~565 | 5 5 0 0 0
5/26~5/31 | 4 0 4 100 130 |73.0+0.1| %%
6/1~6/5 | 4 0 4 100 120 |72.0+4.2
L, 6 [A7t5E 2 2 0 0 0
L, -8 (A% 8 7 1 125 40
ol 11 1 10 90.9 87
Ly -8 [x[,-23 & 5/16~5/20 | 2 2 0 0 0
Li -9 [xLy-25 & 5/21~5/25 | 14 2 12 85.7 341 |76.0+4.3
5/26~5/311 1 0 1 100 130 7 Rkl
6/6~6/10 | 5 1 4 0 60 [69.0£2.8
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6/16~6/20 | 2 0 2 100 80 67507
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R 8 76£13 240430 94+13 13821 15402 19:04 3 A= 240841
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(Lﬁfth%) 76 95:05 252426 10311 14712 20402 2401 4 7= 362425
TR 74 86£19 W8A6 90410 160:29 13102 20:01 3 A% 27057
i 90 11627 W025 104:11 164£18 17402 23202 4 A= 272401
e O 8808 246+44 8808 140:21 1403 20:04 3 A= 27057
(Lﬁfngﬂz) N 76418 260:54 7813 164+41 39:61 18:03 3 =4 220458
L 0 7824 8:29 86:20 13418 12:02 16:03 2 1% 340:41
R 80 11523 5426 8818 146:09 12401 16:01 2 =4 24868
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%, 64 90510 240615 96:08 153:08 16:0121:01 3 7] 320483
(Lﬁf270xLz—21> 50 84105 224419 86+08 142+14 14101 22:02 3 7% 240+41
B, os 00 84511 236:25 78010 13813 12:0120:01 3 A% 280:27
o 0 95:21 240614 85:07 130514 12:0317:04 3 A% 425:106
g 0 82613 22:27 88613 132614 19:0324:02 5 4 320:27
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244+277 90+1.8 14.4£1.3 1.640.1 2.2+0.3
240+4.8 86+15 142+32 1.520.2 2.2+0.1

124+18  276+50 12.3£1.4 13.7+2.7 1.4+0.2 2.1+0.2

72412
58 50+12
5 5608
30  80+24
50 82+1.3
36 8423

64

42

(Lo-18xLe-17)

Ls-131
(Ly-20xT2-1)

L1356
(L2—21 ><L2—14)

L4-136
(L2—21 ><L2—17)

Ls-128
(L2*18><L2*1)
L4129
(L2*18><L2*2)
L4130
Ls-145
(L2*28><L2*4)

"Means +SD of 10 plants.

o

3l
\

97) xJtelen, g47F 30

107 %ol At

A

£2003d 7 20049 % 2
A=A 9

1 Z1dheo

oyt 20049 12€10Y€ A Kol wEA

AF7Ire] FEH7] Aol HEg vk

S

0
yal

1-459 2t}

(2003 10€ 30l =F

70%°]

45402 49590l Ao}
Aea e 249 7

oltt. AAEAE

-

o E e}
SEALS
hu

=

Lo

Sk O
e

Hols %

[e)
s

=
[¢)

p==S
o

< L5

__oH
N

ol

0

g oo Ygol

- 119 -



7 TUAF 2N FFY 27

> S 3 o =} o] XZ
w23 23 == A (m 9 F (m) qa o =o)4 o - AR AN
(m) lem) g g 4 3§ (cm)  (cm)
(L;;;ILLG) FB4 B4R 82N 136 2804 1602 4 F F BA0:43 18402 1403
(LHL;;2£26> D04 B246 8213 16020 2006 1803 3 % % B0 15403 12404
L Lﬁf g LS A2 B0 BRI U645 1802 3 % % (MBS L5 LS
. 2
Ly 137 ) ) . ?
Lol BT BELL TRAT BELL 3608 202 3 % 2 TS 1642 17
150
" %OXIE g Gl 5 00T BRA0 211 LML 5 B % IB3ET 1941 LI03
K 2

"Means +SD of 10 plants.
MEF A1, F3H:3, g

oflt

NS}

(L;g;i{@ WA G1~6/16 724217 125(12 14804 5808 10 %%

(L;;;zi%) WA 5/0~515 86+#41 145:16 139:07 70:30 10 o|%E

<L2—L1i17x15?—21) WA 50~6/10 100:47 130:07 144:11 6615 10 =H%E

<L27L1?§7x1527713) WA GA~6/24  84:18 12214 4415 56:16 15 %%
Ly-152

i) A ~ oL &
Loaoda1g " 627616 8067 143:05 158607 63820 10 ¥%

"Means +SD of 10 plants.
Y 20033 1924 &

- 120 -



FOAE we g 27 0200290 w2 ZAdske] 20039 19 240 9F
3 Wl R FollA FEta ddEE Le-17(L-15x1-16)% 778 2¢S st
Atk o]EL 20039 % Fafol]l st A @ o5 6¥xed MSEHAG olFA =
A MstE d9e 2F ST ALIAAAT, AL o 2EE 10°CE 2A 74
3 A= FE3 Aoz J|usnh o]F A Ls-22'9F Ls-135 =& %] 54emP
=2 3 gt Bod Ut E AsiA YEtdA g anjzde s s
ok Y tE 2@ Hwsty ¢Feital AdEHE FFoRE FEF ootk
L322 @57} 53%F 0l 384 145em=z UEbGI, ‘L3-135Y G55 60309
on AL 13cm2511 G4 2 e 5A4S JEPATHGE 1-45, 1-46, 19 25).

ol9} o] £ Fi) 2FS HFHoz A

- 121 -



L3-135 (A3 1L3-137

Ls-152

a9 25 R A gEge] S0ugh) dAdEse] 45 9 i

- 122 -



=
Jo
2L
N
(e
)
X
s

T4, FAAR 140715 FolA 46715 Agstsion, Ti-12' 5 34A5E Ay
ZugolA s FAWZEA AN, Ti-06" & TAES tirhulold A
stew Alvgyele dite] e Zﬁf&oﬂ»ﬂ Aabet Al 101" 5 3/MEA Fa7t
A AR RS 4 tishde]op Auuge)e] 23] Avane]
A Tp-51'& Awatlan, Avaue]ske] 2eellA 1572 st
ZHA Al AAAZ T 1-30).

2 F24 2 24 (dudge) s A
T ML ads7t 1889 olstH = ASES FERAATLE BYsAt
ZAAFEE Li-13° 5 MAEclde™ o5 ASHEIAGE 1-3DelA 5%01
55cmoldt®E A AlFe L2 5 IMATL FF7F 207 oldHE A%S Li-69 F
S UEla shaiE ldem oS UE
Bom A E 'Ly-53AERRS Al¢stae FHoIAY IS JERTHE

0% & A3d7tA] 28FHE d50sA2095)7) 1909 o] 210Y o)FtEE A
5¢ zAASoR EYARN Li12A% 5 RATS ALk 059 4%
AAYA(E 1-33)014 o] 55cm olatH e AFLS Li-38 T 10/MA3 G571 20
N oldEE A% L1200 T 227hHth 8] 10cm °)d == AT 62 5 11
AFolRar Metzhe ool F3FS YehlATHE 1-34)
3) 24 Adzge 45 9 sS4

E T A dsrt 22098 st HE 2HES A
wHf ERo s A ¢FAFeE ddHE A 2]
1-35). wulE 16071 2F Tl e 24 2FL Ll T 2o ojge
Aeadaygde] 54(F 1-36)90A 7ol 55ecmelstE 2
24 o5 dF7t 207 ol HE 5ol $A%
10cm °ld& e, stals ldem ©]3S o
T FHoIAY 4FS Uit Tolge BE A%l 8% oS UEWa mujx

G

L giFE x3eo] 3 2008 °)4S YEFATGE 1-35).

—_

- 123 -



Mel 4EAE FAAGEA, 13 Ja F FeE olgeel AS AAGEA S
gl adch oldd o B ATAt 24F wuEge AT FEF A
A As st

5) TIAZE AlFe 54 (2003~2004)

2003 % 2004 2 AA TR vt FhagE 31A1F O tete A 4
Ne 242 3 Aabe ® 1-38, 1-39, 1-40, 1-419] Yehi I} 95 5 Asi e
57t 41780l A 438Y 28 H = ATES T WAFToE BT o5 FollA
Mgl o] FFAHAY £49o] He 59 71Fs7F HAHE L2 Le-117 %
L1259 ATL AN 14 5 15A5S AdstGrhaE 1-38, 1-39, 1-40,
1-41) o9 AFHAHAFA(E 1-38, 1-40)914 =F o] 50cmolst =& AT L8
5 MR, E57F 6078 ol E = A 1,4’ 5 1IAAE AdASe] w5F 37
°] 13cm o]l MEFe BT 34 ool 53] 'L,-4' 5 5452 MEsrt
57 ool Atk Mstzte viFEo]l 38 YERNATHGE 1-39, 1-40).
6) T WAF wHlzd AF L A

200397} 2004 2ol A F THAE YEue Fag 30 Alsire mujxgt
o tigt AFATAe B 1-42, £ 1-439 2o F 98 A5 L1 5 30 ASE A
7 4 2 FujwelE £ 2N QAR £ olE AEol 165709 wEj g
S AAste A agS AASIATGE 1-42, 3 1-43). AlFel oiA L1,
Lo-9', ‘Lo-14', Lo-18', ‘Lo-20", ‘Lo-24", Lo-28', Lo-36" = ‘Ly-42', ‘143, L-44,
To-48, Lo-49 & 137] AT &A7F £4o] ok o, olFolA 1,-24", 1,42,
143, ‘Lo-44, ‘L2—48’, Lr-49AES Adstre Avude Ut wwzd 16570
2 AWRE L4, ‘Lo-8, ‘Lo-11', ‘Lo-17, ‘Lo-18', ‘Lo-20", ‘Lo-21" 2 ‘Ly-22" 5 874
ATS o] &3 HFE 2FEL TAY ZAAdEo] 43t AT ATHI7F g2 A
olAtt. 2 Y Lo-11'ASS Al welr 71887 BAste] A4 EJE}. u}ehA
7% olE wHiREF FolA ZAo] FEd o2Ta, gF %«1 §°
oA M7t 4-5/M 2 At shEel & A FolA <

0] =& S ALT et

i)

- 124 -



7) ST (FEYY FHa) wujxzde] AF 5 Y[ FAH2003~2004)

FUAAE LIS 9AFS Aed 2 Fule Sy AAsdgs 3

hud

-

ol & AlEtoll Adsfoll prddolgtal AetE Xt st Al7IEE FAHA W
TS AARE 23 (R 1-43), o] =92 HFE 493 59 10d7kA= 4] A9
A HAAY WA YdeEunrt 5415¢ ol F 621097 A= 8 E0l 453 S7HEA
o a2HEE XY fFS fEiAe 58 TEolFol uPgs st 3ol wpgHst
=] dHE= 2FES 7hed Bol wnise

B3 Li-54(Lo-11xLe-4") 9 Ly-5(La-4xLy-22") 29 50009 o]/ =i

AUAHE 1-43). £ f9sn @
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ofN

ofN
QE
T e

4
o,

w3 ol5 23S 20039 102 30Ye] FEIFFOY AR 20049 122)747 2] A
§e U E 149 2ol A% FiL, A} o Hol AHoR RIAE AZeE
Aol Hetst= Zlo] B7FsshAl H AT

Q) T WHAZE mulxF =7
2002 wujzF ZAste] 2003 1€ 24Uol HF3 wujRF Fol
3 FAHEE L-17(L-16x1-16)% 7 23S Adstgnt o5 20039 =
N A dx o]F3 6¥xol MEEHAG. olFA =A A3H o 3
T ZE3IAT, AL ot 2EE 10°C VA #A% Ax 283
s}

o|F oAl ‘L3-22'¢F Ls-135 ZFL ZHo] SdemBEE Fa A

R
o
ofl -il);
)

=
wHjESo 2 FHHETh -2 457t 53Folda A
Ls-135'9] g4 60%elRner 342 13emAx G4 2 &7 543 Yl

THE 1-45, 1-46, 17 25).
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2. AvkEuele) s A wd) 2§ 4% 9 A3t 54
B3 A1 A =FAA, A 118 25 P. 235-246, 20033 119)

Growth and Flowing Characteritics of Pure Line and Its

Crossing Combinations of Lilium formolongi

Abstract. To make inbred lines of L. formologi and L. formosanum one hundred
and fifty lines collected from the seed company and farms were self-crossed once
every year from 1997 to 2003. The line characteristics of growth and flowering
were investigated with Sg generations grown in the pots of the green house. The
46 pure lines of Sg were selected with 14 early—flowering, 19 mid-flowering and 13
late-flowering characteristics. The lines of early—flowering 14 were flowered within
188 days from sowing and the plant heights of 3 lines including 'L»-2" were under
55cm and above 10cm flower diameters. The lines of mid-flowering 19 including
'L1-12" were flowered from 190 to 200 days from sowing. The lines of
late-flowering 13 including 'L;-06" were flowered above 200 days from sowing.
The 73 combinations by crossing between the early, mid, and late-flowering lines
were selected. The 20 combinations were shown above 200 seeds per capsule and
60 days in ripening from pollination with above 14cm of flower height. The 14
combinations were under 55cm of plant heights with 20 number of leaves and
above 10cm of flower diameters suited for pot plants. However, all the combination

have only one number of flower.

A

re.

U 7 (Lilium spp, MGF LiliumB)e 72 £ T4 W82 F2 43 &
2 FY8og o], A A 130F 2 2Eo] A ofA|otdl T1F, F
glAjotell 22, Hotrlg el 37F] Zzk A stal ltk(Shimizu, 1987). -2 u2tel
FFH0 7 o877} ¥& Sinomartagon sectiond] stsutE], Hue], E7stE,

&4yl 9} Martagon section®] @yl 5 11F°] A= ASZ HIEo o

b

fr wg
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= , GAGER), M, o FH, Qe
2 ERs7I=E star, wz HsiAgd wEl ER/3571= g
(Comber, 1949). Y8l AMAZCcE SE2F = = 7,000 %209 (Leslie, 1982), &
soll= v, 4 8 ogeeld &ds SF53 Jth(Van Tuyl 5, 1997). 53] 3
golM= 7IE ve FFY wigstE ofrloty sfolBglE I Fo &ok= 3uiAl, 4
A FEES SAY £ JA FHJA2 LA hybridsE @EA FAH(Van Tuyl 5, 1990
a; Van Tuyl &, 1990b ; Van Tuyl &, 1992 ; Van Tuyl &, 2000). L&y} 2
oF eEldlgyvg e A3 dFEY FFol 2uAlo]th(Lim, 2000). HZ Awj FEL
2= Asiatic hybrid, Oriental hybrid 2@ Longiflorum hybrid7} tjF-&o]t}. o] o A
yZygE o] 83 E7FEE<2 LA(Longiflorum hybridxAsiatic hybrid) 2 LO
(Longiflorum hybridxOriental group)”} 7W&E WA FA4H-EAH F5, M2 33
Ao 7|7 A 7im] =Ho] FA3] F£a7F Eolvbar AtHChi, 2000 ; Fenandez
1998 ; Karlov &, 1999 ; Lim, 2000 ; Okazaki &, 1994 ; Van Tuly &, 1997).

oo} o] Wigt HFo FZ  @ol 2oja v YBYUE(L longiflorum, White
trumpet lily, Easter lily, Long tubed lily, Church lily, #ifi &) A27HA &)
Ae A3 (Van Tuyl, 19852, vlZo= E3(Miller, 1993)2 Zo] o]g&x 1 gt}
YA AEHe] HEAA AwMET Ye FL FFo2E 19409749 Bermuda
lilyold A E ‘Georgia’ (1A, =&, t3A), White(1955)7F 7H'&3F ‘Nelly White'
(hA, 93, B38), 3FTHe Van Tyleo] /B3 ‘White American’(1981) 2

=
= O =
2 2 AF T UIE

el

ol

’

‘Gelia’ 7} 1t} # o= ‘Lorina’, ‘Snow Queen’, ‘Tule’, ‘Zeus’ ¥ ‘White Fox' 5°]
F450] FEH Atk HZUE ol &t FUHuFE st MEE FES AL
st olw FEF e d Aol A AR 2etA] Reke A9t Bk
olE FEs7] fstd, 2& Aol o3 E#H A Ee 3Fe ZHo] @
(Hiratsuka &, 1989), g5 x4 &4 Al (Khanna &, 1994), ¥4&(Sink &,

FE 2 g ddFEH(Van Tuyl 5, 2000) 5o A=

Al g A FEH(Cut style pollination method)o] d8] o]&% i Ut} V&g
E Ao g ofrjoty wigtzte] FHwFF(LA hybrids)e Ty EEA AAA 9
Azxds AL 5 dn d8AF7E s 2n=2x=242 YERE oY (Van
Tuyl 5, 2000), L. Lrubellum¥}2] F7tu &

A FEez 445 IJEAA dZugol] unlste]

% (LLR hybrids)2 THE AT (Tuyl, 2003).
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a3y gy et divhiE S $3F w3 Avd Y2l (Lilium formolongi, 213
& 48 FAMY Eme AN e Ad wge] gA Ha A= Z P A

vy
2 A Avk = AU dgle 3F F 7809 ol ASEI AuiE olHA

o ki

f

ko AuxtolA A7I7F B7] wWiEel A @ol AwiEx k. AuF vl z)
W RPN RH(L. formosanum) HIRF T A 9] Aboke] 33l 3,000m 7FA] AR ShH
ol 2m7bA FA3%] A, FA #E T 7-8 fEol¥ o] Hed], £ M

My B
=
=

ola, Ey}E Ao FAo|th(Sakamoto, 1995). FHEZICl  yEHIH(L
longiflorum)2 Ao S Yyelliy dEo kRBE SAo A £ T 73}
A= 2-3de] agdnh olFHA st dEoAN K4" AuF (L. x
formolongi)®] F52° 2% ‘August’, Michi’, ‘Misseol’, ‘Raizan’, ‘Sagigagi’ % ‘White
Aga’ 5 t9 EFEo] gla, EndA Woodriff(1958)= 94 AlvtZite] ’Easter
Early'E 438ttt felvgtdde d2dA FAE FYsted Auwiste dFelx
ArjE e dF dEo FEst vk AuEuE e fuetelA e Aui=
1992 %ol gLTS 7|Ho=2 =279 , 23} I EE)S Y=

294 23, &
ot ABA FH(eld, ZHlo}, o ALE, A, A

fr e
4
AN 8
2
= L
I
ok
K
=

= AvZyd e 7S FF55 §4987 A= LA

= T E
ook & Aot} weby 2 AP AU Uge A FF 54
=2 o]

Az 2 U
Ay AT 2 Wz AuEyE] cAE FEE] 9ske] 1997

BE g9 Al AMHT P AFES SRR N 194 A7k 2P Ak
1
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dEole A% 8 AS 540 LS AFEL Awstel #)
douel 125A%F) 2 9% duuy 10452
54e 2 £22 ARAAG NES ARar s AF 3
olal B AFS 24 AL, 200004 2104 o5 HE AL FAAE, 2119 ol
% HE ATE CATOE BRI NS % 4F 2AE FAT. A2 A
ABES ol sl Aol AF FF $49 AL BENY %]
kel mgshck

TAAES 98t TE2 20029 1€ 229 10084 g & 45 Fof 50 trayell
ANSAT, 49 BAAE 2lem BEo) 354 67 potel AAGAT. ARAF] A

% 2 AgtzAle 14137 ASERS wol Sdoh 24 AAREE 28 233
2 EA o] BRE/A Y Hojola, 87 £o] HAoH, sfie o] Zdojojn, Mzt
A& T R4 °‘?+ 9 Atole] ZAojolt} HFL WE3I AL 12, FUHIHES
302 ®78t9a e gl 77k AL 52 ®UEA MEde FEEs vEe
2 29 A 4xE ey AL 7 As T A4S 9 Asdd o] o
U3 AL 71FoR P, AT Yl 3945 (F) 2 1AE Uy 7AES A
W3l tHTable 1-47). T3 22 do] duifs FE $489 7te4s #HES7 9
ato] o]5 ztel wEjRFS At wFetArh A AFS HER EE FES

2 $HAA AEHA
AvBue wEd 54 44 wiEg FAA BHgon dge e Awd

7] glste] 2Aol A A%l FAT AL JFom sk 4

g H6AFFE) N FHE wEF Lol 5 7S HeR SAr amMzd

ANEHE HHIE AAT ST T2 Hasolth. wuxgel FFe 20034

2 2499 12cm plastic FES o] &3l 3 3 T 1008A AU FAL _,Jrz
0¥oll 12cm plastic g 154 stATh w3 A8 2 fstzAle 3 £

=
°of ML Wl AL, 2, 2%, 4, s, AR, 49, AHH T 2AE A
1E 2% 239 4% 2 A2 1FS A4 Aradre B4 9E

& Mg @A e Sl
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=

23 % v

A

A A AL AyZy e A Ade 199733 E FHE AmAA AAL
A7F 4 5AIH(Fe) AlyEue] 125415 2 divtye] 10418 FolA st o=
FAA AS F 5] dde 645 Adetdnh. Audyee A st A
T2 Li-12 T 397 °|¥a, Li-06 & 7AES divtug oA st tH(Table
1-47). o1& FAE Nerodsd HE ZAAS, SHAS 2 HASeE 2R/

A5 2 AFERAE S

Avgys] 24A4A% 42 2 54 1 34F F Mnadsrt 1889 ostE = A
2AATLR Bt 2AATS Ti-13 5 M4AEoINeH o5 4%
A(Table 1-48)01A4 Wolg-2 ¥ 40% o]dS Jebdom ‘Li-69¢ Ly-60

g
(RN
fo ottt o

AT 60%)14S YEtAT 23S 55emoldtE e A% -2 5 3AMAX
L1-26" 5 4415 0] 70cmZ ZA Yelgth 9382 1,53 5 441%°] 21 & e
Wi, Li-13 § 5AEAA T2 FHE, UrAE F FHE JUERY g4
1,-13% 84Al%F s

)
o] A=A L-178 F 3ATS S, L1-168 5 AT A=z
< Yedlth d4e L6345 307 ooz EA Yeiged, 1,-13 F

o] 207 wiRte g AHA Yl AAL Li-224741%°] 08cmZ FA, Ti-109'¢}k
Lo-55A1%2 04cm= ZHA| eyttt 2AAF 9 Jist#d 3 d(Table 1-49)2 i
A%l BE 1709 AFFE YehlEd, Li-168 5 4415 1) o149 sk
E YE7I= At 342 BE 10em A= YeEPd =, L6045 12cmZ A
Al Li-168A1%2 75cmZ AA el o= ‘L-60A41% ] 155cm& A
L1682 11.0cm=z ZA Yelgt Mg =E L,-53A% S AQstas F3o]A
U 43S YEFTHTable 1-49).

T

Ay $AA%F A2 € 54 9% F Asthadsr 1909 o) 2009 o]
HE A%ES FATOE EYsdunl Li-12 5 19458 ALsdn o5 AsH
YA (Table 1-50)1 4 Wol&2 i 50% °]4S Yepdon L-15 5 54152
70%0) ez =, L-38 5 3AES 25% otz @A JEhwtth 27 o] 55cmol s}
2 22 Ase Li-38 T 670 AlgeolA, Li-60 & 34152 T0cme]d ez A
Bt 43S 52 § 4450l 1 FHE YEMAL, 142 5 5AFeA T2 F
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= e giREo] AEAs L-1759 L-08
AL AF=AL L 5TASS S48 Yelth d5E L 5TASC] 2742 B
Yelgon, ‘Li-12° 5 9A5L 20/ vivte g A Yeiyth AL L7245 0
Tem=Z FA, Lo-42A1%°] 04cm= ZA YEMST 7|st3H 3 A (Table 1-51)oA X
E R AFgSFE YdeblEd, Li-15 5 44504 1) o4y AdSsE YERY
1= Atk 84 REE A%l 10cm IEE YEPREH, Li-16841%5 S 7.8cmE
A et s sE 25 FEolAY 43S YER tH(Table 1-51).

Avwe HAAE A% 2 54 4522957 2019 o sadE A%
55 AT R YAt AT &3E RS Li-06 § 13715t ©
S ASARYA(Table 1-52)014 @o}

A L6 L 1054152 85%olde g2 =4 yebgth 2348 55cmolstzE ZHe A

e LAl 5 4el:, Li-14 F 7A%e] Wemel o A dehdeh g@e
T1-06% Li-112741%°] 1 FHE e, Li-57 5 5Al%2 52 FHE, UrA
t F0 FUE dshith gae giREel AN, L3 5 3ATE 4L,

Lo-0I'AES Agd=s2s Uit g Li-0671%°] 39712 BA Yeste
Li-36'% Li-148A1%2 20/im| ke g A vetsith 4742 Li-14841%°] 0.7cm&
A, A= B A YEsth Jist#dE @ A(Table 1-53)014 B 1709 7|3k
£ vetdlled, Li-31 5 3AIEAA= R o4y AsteE Ueli7IE skt 8743
< EE A%l 9em ZEE HEH =, Li-14841%2 8cm= ZHA vEw. 3
17} 155cmE A UYEhd AL Li-06 5 30 AEelYa, 12cm BEE A U
Bt AlFS Li-31 T 0 Aol st AEE BT FHoIAY A4S Ve
TH(Table 1-53).

o,

d

ARAFER & L AF A2 467) AL o] &3dte] wwjxdS 7370 248
o G2 wF F AFSIAT olFolA HFTAH s adste AT BE&4
< =07l 95k, AT & #E A FAY, AFTHe] nFYT 1008 oldtE = =7
< EHARAY 2 A% nRHd AFHel 1207 oldEH= 207 294s e =
o], giFE 23S wH T 27fEolH FAE A&sAth(Table 1-54). wHjl= 8€
TEFE AAERL, AFL 108 FoFEH AASAEH ATLadFE 60-80Y
AoFn wHjEge] AFHL dF-E =]l €9 2008 odE HEHH. ols =
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g Tl 2AAT/ES R Lo-55xLi-260 5 270, SHAE7 Y] nFgS
Ti-12xLi-57 & AR, TAAT7EY w2 Ti-80xLi-31" 522 YERA u

HA ZFEL ol 7+ wgEoE Vet
Az AS 2L A3 54 AEAE o wujxd 730 S S 2 A
qAE JFAEY FAE HIHOE 131" 5 20/ E A3 tHTable 1-54, 55). aHj

2] AFol FAHAY gF Fajol JistHA e T Z2HE ATdAs A
gl Al A qA AT Aol ASAAF A 54 (Table 1-55)914 274 °] 55em
olgl= A& ZFL Li3-151' 5 137/Z Ueltar, o5 A57) 207) o]o =z A&
o] FAsATE. FFeol e U 2F2 L35 § AL, T BEFL Tal
5 I 2Felta, UH A i“";}—% 3t FHE YE AT ‘E*"" T13-23 & 32§
S Fg=Mog 1530 T 107 =FS %&lgi, T30 5 770 Z2FL Adtzao

2 tol 0.7cmZ FHA, Ls-1'% L3-40FF2 0.3cmE
7beA JErsTh @9 olg Adxde] Wolse tiREo] 90% oo R FIsHA

o

s #HA P A (Table 1-56)04 P& =F 55 2008 D33t AsHA A
299) AT FF F 1009 olstE x27]d MIEHe 2FL L-11'H Ts3-158=
Uebal, 2109 o3 ez =4 MIEe 237 L1156 5 TIE YEiwt S
$to]l 10cm ©]&S YEN A, 3t 1dem oS UeiWlon JfEgdEs

=
2% 25 FHoAY ZEFS vedlld. 3 2E A 239 see UiE

A 4
dehdt), ol o] muMlzde 57 ¥ Hust A% ABRTE A e u
At AZe A% wEd BT 8570 42 UEhbA 27k Aldel

IRiH o g FAZ WHAHE Z3e giiE dd JES o)&st Utk ¢fvkstd
AdFFANE FFAA Aol A dojur] wWiEelth wetA ZFsdolo] a1
FHACE nHE AAAT(ZAAT)S ST o, oS WEESZ &4 F
FEES SAStE AL vt sith AXA TS 1A FOIERE Fio Fdo| #dsta,
wid e fRAAP e FAE AN £ don, A Ns 2 AsHd ¥4 58S
MEFst7lel geoldtthe AHS AU Ak 22y Aoy X E ¥ wi=
Al AA A7 Gt E R AAAE Y SA43 fAld B2 =¥o] a7EHHue 7,
1990 ; Sakamoto, 1995). AAAIES wAdst= HFS B AA, dfgdoy NA=
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AANEE FADG $A8 AT 44 B G A4 298 2
2 A% F Uk B AYAAE AteEstel Ag A7 FnaANAE 4% 2
AetzAe 2 oA @k A%el AW o|5¢ @HwHste $AES M

[€)
ﬁ%%iﬂwlMEWiﬁ%ﬂ%Rﬁ,ﬂ%éjlﬂ%Zwlﬂﬁﬂ—%M%E%é_
Tkt

qﬁﬂﬁ@?%LthWMSEE'a%%ﬂ%ﬁﬂdﬁ@ﬂ%ﬂﬁﬁlﬂi.iﬁﬁ}q
5 &35 et HJyomw oo wzt i}ffﬂﬂ%ﬂ/ﬂ T3 AFTFl

ol JFFAAEZ]l Yetd= d74ol o}rﬂﬂ A 73J+° A AEsA=
7t ok AF7A JFEAANE AWste 7MEE= 9444 (Dominance Hypon-
thesis)# %434 (Overdominance Hyponthesis)e] Ut 44L& g A7 gle
FAFAATE Fiol 2o 259 AsAgel 93 Aola, $A8FHAe Aol
heterosisell 7]1gttke Holth, 29AES It o = o|FPAAF TFHEA Bk
= 3 FEES Uil FAAFY Foll ot AV Frhgthe 22X Aavt
AA, aa, o= AHRGE 53 FeEA FAAFNY] A5 AE(ntra  allelic
interaction)ol] 2j3t Ao 2 A5t Ut FEAAMY Ax= HAAFSEZ I hetero
o] Ax o} vl ste Aoz, FAAY heteroAd ¥ UHI A =
U oolgst do] $A4AH e 29AME BT AWE
RFLD, RAPD, isozymes% =¥l 3 #31%F %
o] 4 ol #HH 7% ®ol P JohLim, 1995).
Z3tFollA Fi 7i3t 2 ASAE JA T oA FHRG FEte S
heterosis7} WEMS0] ool AFzte] osiAd B FHAtHEwart, 1984 ; Gotoh,
1954 ; Goldsmith, 1968 ; Sink, 1973 ; Song &, 200la; Song &, 2001b; Song %,

o E
= SHERL

A7
= gk e Hoee

0]-8-3}a heterosis &=
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2003). T3k olelgt shFo FAE EHA AT At SAHAEY B A BEIF
2 9] &3 F; S40] o]FoAa AH(Conley 5, 1994 ; Izhar. 1984 ; Janson 5, 199
4 ; Song %, 2002a; Song &, 2002b). ¥ AFAMx AUZUzle £AE SA4

FI#E 48745 249 & & Jdth 23, Msteadsy, 34, 9, AEH, &

ob& 5 o7 7HA A5 ‘%—l Netad FAoMe FEY=
=

Re)

=
ARE 3, A 2 15070 Als FelA wid 13 A 2135t 64
oM A& 2 ME EAS 2AEY A 645 S AT SAT olES dF F N
stregdsrh 1889 olst e AT 2T 4%, 1909 o 2009 )3 He
AZA AT 1945, 201Y ol He A% HE 13A%5o= EFAT =4
AT A&BAPAoNA 2Ho] 55cmolstE Fe AFL 2 T WAL F571
2070 oldEe Aol AT ATE Li-69 § TASoIA AL diREAE]
10cm °ol’d<s YeHa 3tae ldem o)< Urﬁ}ﬂitﬂ Nt e L5345 S
Aestae FHAY A4S ey, wolse ZE A%l 40% o4 e
SAAEY ASBAF AN 2] 56cm °)FtHE AT Li-38 T 67093,
F7F 2070 ol dHE ABL L1200 T 10749 37 e] 10em ©)dEHE A%E Li62
T IATOINL MALS o] FEFE AT THAAFS o] S5em ©]stE
e AZREL 141 5 HQ3, €55 Li-36'F L-148% xﬂﬂ—&}_ﬂ—t— BE7} 20
A ool =AU, 74 e] 10cm ©]d kY
A% Mede FHolAY A4S Ueth o5 wH] BEoF o]g3te] 737
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wujEs st wel 23 FolA AS 7H§‘r EXo] 3 20A15S sl
Aokt =¥ wHl F 2ol FAVE AESA, AFHS 2008 o1 %S
Uebdch daE wej e oS st o] 10cm Ol*o‘oltﬂ 3}31E ldem oo =
A YEyth o]

So AspARDY SHolM 2P| Femoldtz e TS
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Table 1-47. The source and generation of selected line in L. formolongi and L. formosanum

Lines Source Generation Lines Source Generation
Li-06 L. formosanum Fs L1-86 L. formolongi Fs
Li-12 L. formolongi Fs L,-87 " Fs
Li-13 ” Fe Li-105 ” Fs
Li-14 " Fs L;-109 ” Fe
Li-15 " Fe L-112 " Fe
Li-20 ” Fe Li-134 ” Fs
Li-26 " Fe L;i-148 ” Fe
Li-31 " Fe Li-168 " Fe
Li-36 ” Fe Li-175 ” Fs
Li-38 ” Fe Li-178 ” Fe
Li-41 " Fe Li-224 " Fe
Li-42 ” Fe L1-243 ” Fs
Li-47 " Fe L,-01 y Fe
L-57 " Fe 1,02 " Fe
Li-60 ” Fe 1,08 ” Fs
L-62 " Fe L,-51 ” Fe
L,-66 " Fs 1L,-52 L. formosanum Fs
Li-67 ” Fe 1,53 ” Fs
L;-69 " Fe L4 y Fe
Li-72 ” Fe L»-55 " Fe
Li-76 " Fs Lo-57 L. formolongi Fs
L1-80 " Fs L,-60 L. formosanum Fs
Li-82 " Fe Ly61 " Fe
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Table 1-48. Germination and growth characteristics of early—flowering lines in L formolongi and L formosanum

. Germi— Plant  Length of Width of Leat Leaf No. of Diam
ines  nation ht leaves leaves hane” ) 1 of stem
%)  (m  (m  (m) e coor AV (mm)
Li-13 49 57.0£3.0° 8530  25:05 5 Deep green 17.0+20 6.0+05
Li-26 53 70.0£40 11.0+20 26+0.3 3 " 170£1.0 6.0+05
Li-69 73 70020 9505  3.2+05 3 " 20.0£22  6.0+04
L:-109 52 60.0t1.0 80+1.0  1.8+02 4 " 16025 4.0+0.3
L;-168 40 60.0£55  75hxlb  2.0+05 3 Light green 19.0+20 5.0+0.3
Li-178 48 62.0£42 7005  3.0£0.2 4 Green 160£30 5.0+05
Li-224 56 7.0+6.0 132+05  25+05 3 Deep green 21.0+15 80+0.3
1,-243 42 81050 7.0+05 1.8+01 4 Light green 28040 80+0.3
Lo-02 48 42.0+45  80+1.0  20+05 3 " 19.0£20 6.0+05
L»-51 41 75.0£45  92+1.2  20+02 4 Green 210£45 6.0+04
1,-53 50 60.0£3.0 16025 1.0+0.1 1 Deep green 31035 6.0+04
L4 44 620440 130+25 1.0+0.1 1 " 25.0£50 5.0+05
Ls-55 47 450445 130+20 1.0+0.1 1 Green 19.0+25  4.0+0.2
1,60 63 520+45 16525 1.0+0.1 1 Deep green 26.0+30 5.0£05

“Oblong : 1, Intermediate : 3, Oval : 5, ‘Mean+SD of 10 plants.

Table 1-49. Flowering characteristics of early—flowering lines in L formolongi and L formosanum

Li Flower Days to No. of quwer Ht of Angle.of
ines . diam flower flowering
color flowering  flower/plant (cm) (cm) ©)
cm cm
Li-13 White 186+3.0° 1 115+1.0 11.8+1.2 70
Li-26 " 188+5.0 1 9.0+2.0 14.0+1.0 60
Li-69 " 181+3.0 1 10.0+05 14.0+05 45
Li-109 " 185+3.0 1 95+0.3 13.0+05 40
Li-168 " 181+3.0 1.2£0.2 75805 11.0+15 80
Li-178 " 181+2.0 1 10.0£15 14.2+0.4 80
Li-224 " 184+3.0 15+0.3 105+1.2 14.0£2.0 30
L,-243 " 182+3.0 1 11.0£1.0 15.0+1.6 50
L-02 " 181+4.0 1 10.0+05 135106 45
Lo-51 " 186+3.0 1.2+0.2 105125 145+2.0 0
L»-53 " 188+3.0 1.2+0.2 10.2+0.2 15.01.0 -10
Lo-54 " 187+2.0 1 11.0£2.0 15.0£35 0
L>-55 " 187+2.0 1 10.0£1.0 15.0+15 0
1,60 " 185+3.0 1 12.0+1.2 155405 0

"Mean+SD of 10 plants.
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Table 1-50. Germination and growth characteristics of mid-flowering lines in L formolongi and L formosanum

Lines Germgnation Plk?tnt Iﬁg\isd ofwlféiglzs 7 Leal No. of o? isatrenm
(%) (cm) (cm) (cm) shape color leaves (mm)
Li-12 67 63.0+40" 100+1.0 25+05 3 Deep green 180420 5005
Li-15 76 58030 105+1.2 25#05 25 ” 190+20 5.0+0.3
Li-20 46 65.0£30 115+#1.0 27#05 2 ” 21.0£30 6.0+05
L;-38 25 38040 115#05 3.0+05 3 ” 12.0+22 5002
Li-42 46 4$H0+45 8010  24#01 5 y 150420  4.0+0.1
Li-47 46 65.0£4.0 11.0¢41.0 25205 3 y 180+20 6.0+0.2
L1-60 Y1 8.05.0 125220 2.010.2 3 y 24.0£25  6.0:0.5
Li-62 86 76.0£40 11010 23%0.2 3 ” 225%15  50+05
L1-66 72 620450 105+15 24#0.2 3 ” 130+25  6.0+04
Li-67 46 520442 90+15 18+0.3 3 ” 21.0#25  50+05
Li-72 76 55.0£50 9505  25%05 3 y 210105  7.0+05
Li-82 64 65.0:4.0 85t15 20103 4 y 18525  5.0+04
Li-87 72 60.0£4.0 120215 23103 2 y 18515 6.0+0.3
Li-134 16 70060 10005 3.0+05 4 ” 20020 5003
Li-175 49 60.0£35 70+15 20403 5  Light green 180+25 5002
L,-08 43 40440 8504 1.8+0.3 5 ” 20020 5002
L,-52 21 58.050 160430 1.0+01 1 Deep green 21.0+20 50+05
L,-57 16 65050 100:15 1.8%0.2 3 Green  270+35 5002
L,-61 67 95.0+42 140420 0801 1 Deep green 24.0+45 50+05

“Oblong : 1, Intermediate : 3, Oval : 5, "Mean+SD of 10 plants.
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Table 1-51. Flowering characteristics of mid-flowering lines in L. formolongi and L. formosanum.

Flower Height of Angle of

Lines Flower Days 'to Number of diameter flower flowering
color flowering  flower/plant (cm) (cm) ©)
Li-12 White 194+4.0° 1 9.0£1.0 12.5£1.0 80
Li-15 ” 200+4.0 1.4£0.2 10.0£1.0 12.0£1.0 45
Li-20 ” 200+2.0 1540.3 95+0.3 12505 8
Li-38 ” 1956.0 1 10.0£1.5 13.0£1.3 30
Li-42 " 193+2.0 1 9.0£1.0 12.0£1.2 20
Li-47 " 200+2.0 1 10.0+1.2 14.0£0.1 60
L1-60 ” 199£1.2 1 9.6+04 14.0£1.2 50
Li-62 ” 192£2.0 1 11.0+1.0 14.0£15 45
L-66 " 192+2.0 1 11.0£1.0 12015 40
Li-67 ” 19730 14402 10.0£1.2 13.0£15 30
Li-72 ” 200+4.0 1.340.3 8505 11.0£0.8 50
Li-82 " 200+2.0 1 85+05 12.0£1.0 30
187 ” 200+£2.0 1 9.8+0.2 12.0£0.3 60
Li-134 ” 192£2.0 1 8.0£05 10.0£0.8 90
Li-175 ” 19235 1 7.8+0.2 11.0£0.8 0
L,-08 ” 192+4.0 1 10.0£05 15.0£1.8 30
L-52 " 193+15 1 11.0£1.0 155205 0
Lo-57 ” 191£15 1 9.0£0.2 13.0£1.0 0
L,-61 ” 191£2.0 1 10.3+0.3 14.5+05 0

"Mean+SD of 10 plants.
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Table 1-52. Germination and growth characteristics of late-flowering lines in L formolongri.

' Germina— Plant  Length of Width of Leat Leat No. of Diam
Lines tion ht leaves leaves hane? lor leaves of stem
(%) (cm) (cm) (cm) SHape co (mm)
Li-06 9% 63.0£3.0" 16.0+2.0 05+0.1 1 Deep green 39.0+4.0 50+05
Li-14 67 740550  9.0+£1.0 2.3+0.3 3 " 250£30 5.0+05
Li-31 17 720£20 10205 2.0+05 3 " 230£30 6.0+0.3
Li-36 32 80.0£50  10.0£1.2 2.3+0.3 3 Green 170£15 5.0+05
Li-41 32 52.0£50  105+05 2.3+0.2 3 Deep green 20.0+50 6.0+04
Li-57 33 770£25  70£1.0 2.7+0.3 5 " 24020 6.0+04
Li-76 23 70.0£50  10.0£15 2.2+0.2 3 " 24010 5.0+0.1
Li-80 33 55.0£35 6805 2.0+05 5 " 24025  50+0.2
Li-86 27 72.0£25  10.0£1.0 2.3+0.3 3 " 2710£20 5.0+05
Li-105 87 63.0£50  80+£1.0 1.7£0.3 4 Green 21.0£20 5.0+05
1,-112 15 720125  14.0+1.0 2.2+0.2 2 Deep green 22.0+£2.2 50+0.2
Li-148 37 55.0£65  9.0£12 3.0£0.2 5 Green 145+#15 7.0+05
L>-01 24 480450  7.0+0.2 22404 5 Light green 20.0+30 5.0+04
“Oblong : 1, Intermediate : 3, Oval : 5, "Mean+SD of 10 plants.
Table 1-53. Flowering characteristics of late-flowering lines in L. formolongi.
. Flower Days to No. of Flgwer Ht of Angle. of
Lines . diam flower flowering
color flowering  flower/plant ( N
cm) (cm) )
Li-06 White 218+3.07 1 11.0£1.0 15.0£2.0 0
Li-14 " 206£3.0 1 10.0£1.0 13.0£1.0 60
Li-31 " 203£2.0 1.3£0.3 9.0£2.0 12.0£2.0 70
Li-36 " 205£2.0 1 10.0£1.0 15.0£2.0 90
Li-41 " 202£3.0 1.3£0.3 95+05 125+1.0 30
Li-57 " 212450 1 10.0+05 15.0+05 70
Li-76 " 208£2.5 1 9.0£15 14.0+1.2 45
Li-80 " 201£2.0 1 9.0+05 12515 50
Li-8 " 212£2.0 1 10.0+05 14.0+05 85
Li-105 " 207£2.0 1 9.0£1.0 12.0£15 45
Li-112 " 212£35 1.3£0.2 95+05 12.0+05 50
L;-148 " 2056£35 1 8.0£1.2 115+15 90
L-01 ” 206£75 1 9.2+1.8 13.0+2.1 30

"Mean+SD of 10 plants.
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Table 1-54. Days to seed-ripening and number of seed of selected combinations in L formolongi.

. L . D f N f
Crossing combination Date of crossing ate of seed umber of seed per

harvesting capsule
Ls~1(1Ly-12x1,-57) Aug. 28 Nov. 5 150
L3-5(L;1-12x1,-55) Aug. 19 Nov. 4 120
Ls-11(L1-14xL;-12) Aug. 30 Nov. 14 180
L3-23(1Li-20x12-52) Aug. 22 Nov. 7 200
L3-30(Li-31x1.2-52) Aug. 22 Nov. 8 270
L3-31(L;-31x1,-53) Aug. 24 Nov. 4 210
L3-40(1;-38%15-52) Aug. 29 Nov. 2 140
Ls-87(1,-80x1;-31) Aug. 24 Nov. 7 250
Ls-106(L,-87xL-53) Aug. 30 Nov. 5 160
Ls-140(Ly-51xL;-12) Aug. 12 Oct. 23 330
L3-141(Lx-51xL1-20) Aug. 10 Oct. 29 280
Ls-142(1y-51x1,-243) Aug. 15 Oct. 30 200
L3-145(Ly-52x11-12) Aug. 10 Oct. 20 330
Ls-146(1y-52x1,-20) Aug. 8 Oct. 26 270
L3-151(Lz-55%L1-26) Aug. 10 Oct. 29 280
L3-155(Ly-55 X Lz-52) Aug. 16 Oct. 27 240
Ls-156(Ly-57 X Ly-52) Aug. 14 Oct. 29 220
Ls-157(Ly-57 X Ly-55) Aug. 13 Oct. 27 230
L3-158(Ly-60 X L;-15) Aug. 16 Oct. 28 200
L3-162(Ly-57 X Ly-61) Aug. 13 Oct. 27 250
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Table 1-55. Germination and growth characteristics of selected combinations in L. forrmolongi.

Germi-  Plant Length  Width of Diam
Crossing combination — nation ht of leaves leaves Leaf No. of of stem
(%) (cm) (cm) (cm) color leaves (cm)
Ls-1(Li-12X1i-57) 8 485465 70+10  15+02 Light green 24520 30+02
Ls-5(Li-12XLy-56) 92 530430 7520 12401 v 39.0£30 50405
La-11(L;-14 XL;-12) B 50035 95+21 1502 v 200425 4.0+0.3
Ls-23(Li-20 X1, 52) 624160 118+14 1503 Deep green 244419 50+04
L3-30(L;-31 X12-52) 598+88 129+29 1502 green 250469 6.0+04
Ls-31(Li-31 XL»-53) 538483 128+06 1501 v 255469 40405
L3401 -38 XLx-52) H6£36 115413 1302 Light green 206420 3.0+0.2
Ls-87(1;-80 XL;-31) B 675835 6404 1701 v 31020 4.0+0.3
L3-106(L1-87 XLx-53) MU 625540 112410 17+01 Deep green 34.0+30 6.0+0.3
L5-140(L,-51 XLi-12) 98 535471 76104 16402 Light green 24.3+12 4.0+0.3
Ls-141(Iy-51 X1;-20) D 64040 80+14 2002 green 250421 5005
Ls-142(1,-51 XL;-243) R 600898 7710 1905 Light green 27.7+19 4.0+0.2
Ls-145(1,-52 XLi-12) P 516£23 114410 14202 green 210425 4002
L5-146(Lo-52 X L1=20) % 572455 123+11 1302 v 23840 4.0+0.2
Ls-151(Iy-55 X L1 -26) R 48057 114404 11203 v 278+19 50405
Ls-155(Ly-56 X12-52) B 530H2 119+10 1302 v 28823 50105
Ls-156(Ly-57 XLp-52) % 61438 101+1.7 1201 Deep green 356438 6.0+04
Ls-157(Lo-57 X Lo-55) 98 503#25 92+21 12402 Green  31.0+14 40403
Ls-158(I-60 X1, 15) B H6#47T 110409 1.3+03 v 21.0£24 50404
Ls-162(1,-57 XL,-61) 9B 5040 10710 12401 v 36.0£20 7.0:04

“Oblong : 1, Intermediate : 3, Oval : 5, "Mean+SD of 10 plants.
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Table 1-56. Flowering characteristics of selected combinations in L. formolongi.

No. of  Flower Ht of Length of Angle of

Crossing combination fE) ;y(jﬁ;o Figfgfr flower/ diameter flower peduncie flowering

g plant (cm) (cm) (cm) )
Ls-1(Li-12X1,-57) 213+15°  White 1 86104 122415 42412 80
L5511~ 12X L2-55) 203£2.5 y 1 9.0£1.0 145£20 25+0.1 15
Ls-11(L;-14 XL;-12) 196+2.3 " 1 90415 145#21 30402 15
L5-23(Li-20 XL, 52) 210£1.9 y 1 12908 14309  3.1+09 45
L3-30(L;-31 XLy-52) 209+3.2 v 1 13.0+0.7  149+09  44+12 15
Ls-31(Li-31 XL2-53) 204£2.8 y 1 134+14 148408 26+04 0
L3-40(L1-38 XLy-52) 200£1.9 " 1 116+08 142+12  3.3+06 4H
Ls-87(1i-80 X L;1-31) 20565 y 1 10515 112403  35+05 45
Ls-106(L;-87XLy-53)  210+1.5 " 1 125+1.0 145+10  2.7+0.3 4H
Ls-140(L-51 XLi-12)  208+2.8 y 1 106407 14105  46%1.2 20
Ls-141(Lx-51 XL1-20)  208+3.3 v 1 10.3+1.1  141+05  4.3+04 30
Ls-142(To-51 X1L1-243)  205+4.3 y 1 125+15 142409  27+0.7 30
Ls-145(Lx-52 X L1-12)  203+4.7 " 1 129+09  144+10  3.3+06 60
Ls-146(1,-52X11-20)  212+0.8 y 1 12106 152408 2.8+04 15
Ls-151(1L-55XLi-26) 20163 v 1 114+05 15006  25+05 15
L3-155(Lp-55XLy-52) 21316 y 1 11.0£02 134408 3515 0
Ls-156(1L-57X1p-52)  214+14 ” 1 11.7+04 141207 3106 0
L3-157(Ly-57XLe-55)  204+45 y 1 103#05  147+#05  2.3+05 15
L3-158(1L-60XLi-15) 197434 " 1 11.8+08  138+08  34+12 15
L3-162(Ly-57XLy-61) 212425 y 1 120£1.0 150+1.0 3.2%1.1 0

"Mean+SD of 10 plants.
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Correlation and Combining Ability of Plant Growth and
Flowering in F; Hybrids by diallel cross in Lilium formolongi

Abstract. The correlation and combining abilities of plant height, stem diameter,
internode length, flower height, and number of flower were studied in the F;s of 8
crosses from the partial four-parent diallel cross in Lilium formolongi. The plant
height showed highly positive correlation with stem diameter, internode length, and
negative correlation with height of flower. The flower diameter showed highly
positive correlation with number of leaves, and negative correlation with internode
length and height of flower. The mean squares of general combining ability(GCA)
and specific combining ability(SCA) were highly significant for all the growth and
flowering characters except of internode length. The mean square values of GCA
were greater than those of SCA for the characters of plant height, length of
leaves, width of leaves, internode length, days to flowering, and height of flower,
showing preponderance of additive gene actions for these characters.

The lines of B and C for plant height and D for flower diameter showed relatively
high GCA effects. The crosses of AxXD and BxD exhibited high SCA effects on
increasing flower size and decreasing plant height and days to flowering. The
crosses of AxB, BxC, and CxD exhibited high SCA effects on increasing plant
height, stem diameter, length of petals, and height of flower. The broad sense
heritability was generally high compared to narrow sense one. Plant height and

length of leaves showed the highest heritability of the broad and narrow sense.

Additional key words : SCA, GCA, heritability, diallel cross
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Table 1-57. The fertilization of 4 parents used in diallel cross in Lilium formolongi.

Male
Female
A(L,-01) B(L-77) C(L-51) D(I»-53)
A(L,-0D) F F NF NF
B(L-77) NF F F F
C(Lz-51) F F F F
D(»-53) F F F F

“F : fertilization, NF : non—fertilization.

Table 1-58. Number of seed per capsule of 4 parents used in diallel cross in Lilium formolongi.

Malel Date of Date of |Number of Malel Date of Date of |Number of
Female crossing seedl seed per Female crossing seedl seed per
harvesting | capsule harvesting| capsule
All-1) C(Ly-51)
XA Sep. 2 Oct. 31 50 xA Sep. 3 | Nov. 20 200
xB | Aug. 26 | Oct. 30 20 xB | Aug. 26 | Nov. 5 270
xC - - - xC | Aug. 24 | Nov. 5 260
xD - - - xD | Aug. 26 | Nov. 5 300
B(L-77) D(I.5-53)
xA - - - xA Sep. 2 | Nov. 13 200
xB | Aug. 26 | Nov. 7 210 xB | Aug. 29 | Nov. 10 200
xC | Aug. 24 | Nov. 7 250 xC | Aug. 24 | Nov. 5 210
xD | Aug. 26 | Nov. 7 260 xD | Aug. 31 | Nov. 10 230
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Table 1-59. Growth and flowering characteristics of 4 parents and F; hybrids of Lilium formolongi.

Plant height

Length of Width of Diameter

Chlorophyll

Number Length of

Days Angle of

Parent (cm) l?izss l?izss Oﬁ;}gn (SPAD) le;)\fes hltfclrnn ())de flowering flowering
A 672405° 46202 12+01 5101 289+02 337£12 8001 21216 1458+24
B 832119 8504 1901 4801 428+14 243+02 118+06 197+14 136742
C 64522 46204 1101 47+01 322413 35308 85t02 202126 94.2+31
D 0368 126401 06401 39+01 451+09 3H42+02 52402 201£22 90.0+15
AxB  773t34 7105 18+02 52+01 37208 323#05 10006 200£32 136.7£31
AxC 670404  52+03 17#01 50#02 398+08 308+22 79+02 203+1.3 1158+1.2
AxD  45+11  109+11 0601 40+01 434+09 280+04 7.0+04 201+20 90.3+1.2
BxC  873+21 83#04 17+02 59+03 3005 512 100204 196423 1183462
BxD 635897 113#09 14#01 5302 459+06 317£19 90+03 1%6+18 9%5.8+12
CxD  637#33  71#05 09+01 47+01 44169 363+10 7704 198+04 96.7+24

"Mean+SD of 10 plants.

(continued on next table)

(Continuation of Table 1-59)

Flower Length of Height of Lepgth Wldth Length of Width of Length Length .Length
. of inner of inner  outer outer of  difference of
Parent diameter peduncle flower of style
petal  petal petal petal stamen  style and
(cm) (cm) (cm) (cm)
(tm)  (cm) (cm) (cm) (cm)  stamen(cm)
A 109103 43102 12306 141:01 43t01 14502 35t01 12402 11.3#01  1.101
B 83104 4003 123t05 124405 4501 123+05 3401 106+0.1 107+02  -0.1%0.1
C 1L1#01 4006 143t04 161+03 4301 161+03 30101 12803 116103  1.3+02
D 114#01 25201 15205 179403 48£04 182+04 3202 143+05 132401  1.0+05
AxB 118402 4809 130104 153103 4901 155t05 37102 137+04 122:02 1502
AxC 113406 4307 141#04 159404 4502 159+0.3 34401 137+02 125#01  1.2+01
AxD 117#05 34#01 16305 189+0.3 5001 191+02 34402 153102 13901  14%02
BxC 113202 72+09 153+02 15903 5502 164+02 3802 13803 125+03  1.3+0.1
BxD 11.8t1.3 43#01 153+02 171+03 6.0+04 17602 44+03 147+03 134+00  1.3#0.2
CxD 11802 32+01 158t02 17704 52+02 180104 3801 150404 13500 1503

"Means +SD of 10 plants.
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Table 1-60. Correlation coefficients between growth and flower characters in parents and F;
hybrids of Lilium formolongi.

Length Width of
of inner  inner
petal petal

Number Diameter Length of Length of Days to Flower Height

Characters of leaves of stem leaves internode flowering diameter of flower

panl 0z 0747 0%ns 075 0Bns 0%ns 046 0707 00
Humber 019ns  -02Zns 038  Oldns 057" 03%ms  O03ns  009ns
Diameter 036ns 060" -017ns  002ns -022ns 040"  03lns
Length of 0%ns 0497 00ns 0487 0477 052
Length of 02ns 0487 049" 073 Ollns
Pl 000ns 038" -0lsns 060"
ower 053" 068" 036
Height of 088" 058"
Lo i

* | “Significant at 5% and 1% levels, respectively.

Table 1-61. Analysis of mean squares for combining ability and the estimates of variance
components of Lilium formolongi.

Plant  Length Width of Diameter Chlorophyl Number of Length of Days to  Angle of

Component. DI height of leaves leaves of stem  (SPAD) leaves  Internode flowering flowering
Mean Squares
GCA 30347 267 0597 007 73" 187 966" 9349” 536"
SCA 6 %4 148 006" 0277 158 106” 014 1313 64
Error 18 93 0.16 0.01 001 26 0.7 0.06 232 13
Sg 382 343 0.10 008 115 30 160 1518 87
Ss 461 132 0.4 026 132 99 008 1141 51
Se 93 0.16 0.01 0.01 264 0.7 0.06 232 13

* | “Significant at 5% and 1% levels, respectively.

(continued on next table)
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(Continuation of Table 1-61)

Length
Flower Length Height Lepgth W.ldth Length ~ Wicth Lepgth Length difference of
Component DF . 0 of inner of inner of outer of outer of nner
Diameter of flower of style  style and
Peduncle petal  petal petal petal  petal
stamen
Mean Squares
GCA 3 13 227 3% 787 0® 85T 009 197 2% 024
SCA 6 0% 123 16 1597 0300 1% 0190 07T 1497 019
Emror 18 016 013 009 006 003 00 002 001 003 003
g 020 0.3 039 129 04 14 000 033 049 0
s 0.79 010 017 154 027 171 017 070 146 016
Se 0.16 013 0.09 006 003 006 002 001 003 003

* | “Significant at 5% and 1% levels, respectively.

Table 1-62. GCA effects of each parents for 19 characters in Lilium formolongi.

Plant  Length of width of Diameter Chlorophyl Number Length of Days to Angle of

Parent height leaves leaves of stem  (SPAD)  of leaves Internode flowering flowering
A -218 -1.23 0.02 0.02 -315 035 -029 1118 417

B 94 08 0.36 028 109 224 167 933 289

C 163 -1.73 003 0.10 232 1% 0.02 -563 028

D -89 238 -040 -040 43 062 -140 1493 -1.00
i/f[fe;? %21 6.70 107 406 328 2.6 709 175 1672
LSD 1&’ 092 012 001 0.01 049 007 0.09 146 0.3
LSD Zb 174 023 0.06 0.06 092 048 0.4 25 0.66

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

(continued on next table)
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(Continuation of Table 1-62)

Length

Length Width of Length Width of Length

Length

Parent D%?;feir of O?gf\};zr of inner mner  of outer  outer of (%fﬂs]gt;i dlféﬁgngi dOf
peduncle petal petal petal petal  stamen stamen

A 0.15 003 066 -0 05 039  -007 021  -011 0.09

B -069 04 061 -1 0.16 -1.29 016 050  -081 -029

C 0.14 028 0.30 017 -0 013 01 -012 0.01 0.14

D 040 086 0% 147 0.20 1% 002 083 091 0.07
lgélfeeag 9.30 350 120 134 408 1364 291 1041 0% 1137
LSD 1 0.12 0n 0.09 008 001 007 001 0.01 001 0.01
LSD 2b 0.14 021 0.17 013 0.10 013 008 0.06 013 0.13

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

effect, respectively.

Table 1-63. SCA effects for growth and flowering characters of 4-parents diallel
cross of Lilium formolongi.

Parent

Plant

Length Width of Diameter Chlorophyl Number Length of Days to Angle of

and Cross Height of leaves leaves of stem (SPAD) of leaves Internode flowering flowering
A 408 -0.82 -0.08 0.22 -4.20 2.24 0.05 12.89 3.00
B -3.37 -0.69 -0.13 -0.64 119 -3.31 -0.08 733 211
C -6.20 0.05 -0.20 -0.40 -2.60 -0.70 -0.02 -5.17 1.89
D 586 -0.20 0.08 -0.13 -3.12 0.80 -051 928 2.33
AxB 2.52 -0.26 011 0.06 -0.14 2.80 0.08 -947 -194
AxC 011 0.14 0.34 -0.03 583 -2.89 -0.39 -0.31 -1.56
AxD -10.78 ING -0.31 -0.46 2171 -4.39 021  -1600 =250
BxC 872 1.37 0.03 067 -321 2.66 -0.15 4.00 -1.17
BxD -451 0.27 012 056 097 116 023 -9.19 -1.11
CxD 358 -1.61 0.03 0.16 2.57 163 057 6.64 -1.06
LSD 1&* 1.83 0.24 0.06 0.06 098 050 015 2.90 0.69
LSD 2b 551 0.72 018 018 291 151 0.44 871 2.06
LSD 3c 351 0.46 012 012 1.86 0.96 028 554 131

“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.

(continued on next table)
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(Continuation of Table 1-63)

Paent Flower e Height of Length  Width of Length ~ Width of Length
of inner inner  of outer  outer of

Length
. " Length difference of
and Cross Diameter peduncle flower petal  petal  petal petal  stamen

of style style and

stamen

A -052 0.07 0% 123 012 -1 002 078 0% -020

B -14 -1.33 0% 12 069 -146 046 080 -146 -063

C -0.31 0.7 074 038 0% -046 030 066 080 -0.14

D -052 0.02 -6 -120 -033 -1.28 046 08 -116 -027

AxB 1.22 0.06 -013 0.77 009 0.78 0.03 041 0% 04
AxC -0.18 -0.18 006 -002 -002 -0.24 005 0.4 0.16 018
AxD 0.17 -0.02 1.5%6 172 0.17 157 -0.11 081 086 004
BxC 0.72 214 1.24 088 057 115 021 059 098 0.4
BxD 097 045 058 0.79 071 09 0.66 060 09 033
D 0.07 -046 017 -0l 0.18 001 035 0.36 047 0.11
LSD 1a 0.15 0.22 0.18 0.13 0.10 0.13 0.09 0.06 010 0.10
LSD 2b 0.72 0.65 04 040 031 040 026 0.18 031 031
LSD 3 046 041 0.3 0.26 0.2 0.26 0.16 012 020 0.20

“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 1-64. Heritability of 19 characters in Lilium formolongi.

Heritabilit Plant Length of Width of Diameter Color of Number Length of Days to Angle of

y height leaves leaves  of stem leaves of leaves Internode flowering flowering
Hy 0.711 0.809 0.824 0510 0514 0.278 0934 0.640 0.697
H 0952 0.981 0.990 0979 0918 0.9%1 0971 0937 0933

(continued on next table)

(Continuation of Table 1-64)

Flower  Length  Height Length Width of Length Width of Length
Heritability Diamete of of of imner inner of outer outer of

T peduncle  flower  petal petal petal petal  stamen

Length
Length difference of
of style style and

stamen
Hy 0.098 0421 0516 0677 0.288 06 0068 0588 0460 0162
Hs 0.805 093 0%7 0987 0925 0987 0893 0989 0981 0.765
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