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FEIRIL, By AN 10X10X8cm B Y 7ALAFEHAE Y FH Bk Yem ~ b VMic,
LX S0 DL 3 KILE Ui INERIZRUBE DL & 7] C&METa7eyy, BBl ksl 5 3@
IR D B FZIRIMIR K A e 7. 1970~"T1 SEOFERD S, FEBW L AOWKCHT 5 2 LAWY THS
RS hienT, 1971~"72 SR F R e » TREEAILX A RE Lic.  FHAlkFh FhoEE ¢l
NHZEEL, —k K FBH (Table 1). ‘v 74927 et 7Yy ORKEHE1~20

FHEBAOH 7 2201c ‘vFxn 2" %, 20~39 AT ‘35 /2%, 40~1004 ‘= v+
15 W\,

Table 1. Design of expcument

Kind of Date of  Seed Treatment
Exp. Lilium exp. bed Stage I Strage II Stage III Stage IV Stage \'2
| “Pacific 85 17,Nov.’70 Sandin 0,5,10,30°C*  20°C -
Hybrids’ polithene 4, 6 weeks
pot
2 ‘Pacific 76 10,Feb.’71 Sandin 25,30°C 20°C
Hybrids’ polithene 5, 6,7, 8,9 weeks
pot
3 ‘Pacific 32 17,Nov.’70 Sand in 20°C 20°C 20°C % 0,5, 10, 15° 20°C
Hybrids’ 51 polithene 4,6,8, 10, l" weeks
96 pot
4 ‘Pacific 4 8,Dec.’71 Sand in 30°C 20°C 15, 20°C 5, 10°C 15, 20°C
Hybrids’ 42 petri 8 wecks 1,2, 4, weeks 6, 8, 10 weeks
dish
5 ‘Pacific 2,11 8,Dec.’7l Sand in 25, 30°C 20°C
Hybrids’ 31, 35 petri 6,8, 10 weeks
8, dish
6 ‘Pacific 2,11 8,Dec.’7l Sand in 30°C 20°C 20°C 5, 10°C 20°C
Hybrids’ 31, 35 petri 8 weeks 1,2,4, weeks 6,8, 10 weeks
150 dish
7 L. speciosum 9, Dec.’71 Sand in 20, 25, 30°C 15, 20,
TrUuNE. petri 4,6, 8 weeks 25°C
dish
8 L. speciosum 7,Dec.’71 Sand in 30°C 20°C 20°C 2,5,10, 15°C 15, 20°C
THuNB. petri 8 weeks 1,2,4, weeks 4, 6, 8 weeks
dish
9 L. awratum var. 27,Dec.’71 Sand in 20, 25, 30°C 15, 20,
platyphyllum petri 6,8, 10 weeks 25°C
BAKER. dish
10 L. auratum var. 27,Dec.’71 Sand in 30°C 20°C 20°C 5,10°C 15,20°C
platyphyllum petri 10 weeks 1,2,4 weeks 4,6, 8, 10 weeks
BAKER. dish

v In addition to the expcument after sowmg (Stagc I), anothcr seeds | packed in papel bags were treatcd
before sowing.
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Table 2. Effect of temperature on hypogeal germination of seed of ‘Pacific Hybrids’

Sowed in wet condition Packed in paper bags
Germinated seeds Germinated seeds
Treatment Dead Weeks after completion of treatment 4 Weeks after completion of treatment
Period Temperature seeds 8 12 16 20 seeds 8 12 16 20

" weeks  °C % % % % % % % % % %
4 0 8.0 0.7 53 59.3 90.0 1.3 0.0 7.3 50.7 94.0

5 7.3 0.7 4.7 45,3 88.0 6.7 0.0 7.3 48.7 80.0

10 2.0 0.0 6.0 60.0 90.0 11.3 0.0 4.0 40.0 76.7

30 3.3 70.0 74.7 — - 6.0 0.0 0.0 26.0 75.3

6 0 1.4 0.0 32.7 70.0 92.7 12.7 0.0 11.3 76.0 80.0

5 8.0 0.0 14.0 54.0 80.7 3.3 0.0 26.7 84.7 88.7

10 3.2 0.0 18.0 58.0 78.7 4.0 0.0 22.0 76.0 85.3

30 4.0 70.7 90.7 — — 10.0 0.0 10.7 76.7 88.0

20°C constant 1.3 0.0 21.3 58.7 72.7

Temperature for germination was at 20°C.
HER-2 HIRAIE ORI RED R L S O T3, 30-25°CTt5-6-7 - 8% XU 9 EH
IMIRAFTTE 7. 6 @MLK O RHEICRER Licas, Table 3 1733 ¥ b filik 37X T 20°C —&

Table 3. Effect of high temperature on hypoogeal germination of seed of ‘Pacific Hybrids’

Date of germination

Treatment - Days after completion Days from beginning
Temperature Period of treatment of treatment S.D.
°C weeks days days days

30 5 27.9 62.9 15.5
7 17.9 66.9 9.3

8 14.0 70.0 4.7

9 12.4 75.4 8.0

25 5 33.1 68.1 14.7
7 14.9 63.9 6.1

8 13.8 69.8 1.0

9 10.0 73.0 4.8

20°C. constant — 87.3 16.2

Temperature for germination was at 20°C.

X X0 b FEIMRE I A, THEIU EOEMATRK TIx, 25°C 0ig 5 23 30°C X & b BFHEIFE L, X
Lo BN IR BIHAED 57D, KERETIRID o Fio, BEMRRIE ENBKTHORE
HRTE BRI Lieay, RBBIAND bR 2 2 ERFNEL LD, E50E0H T SEUEX
TREMAER TCOFENNEL e oten’, SELERTRBOREL Ino .

HER-3 T REFMMET 2 RICFRLYE (R3E) 2t ERICEE LT R R
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Temperature of treatment A: 0°C, B: 5°C, C: 10°C, D: 15C
Duration of treatment a: 4 weeks, b: 6 weeks, c: 8 weeks, d: 10 weeks, e: 12 weeks’

Fig. 1. Effect of low temperature treatment after hypogeal germi-
nation on shootdevelopment of seed of ‘Pacific Hybrids’

R Lichy, R RIERL 5 - 10°C T 6 BRI LA % T » K TEL, 3EAE 0% UL
DfEiRR LI, 0°C Kz TFhd 80 Bichicd, LLpRsE 5. 15°C KRB E R T5
&y WX BOBROWTEARD 57088, ST E bD TEWERR Lz, 53 L0 10°C KcRi
DESEDONTHD &, WEETHRIZEL A LOMEIRET 2 T BB, RURLEKE L,
—IRIXABEE TRICT TRV RELTHEBE LB o ken’, WHEBHIAR2 D O BB A1
BERZERL ot Tiobb, RBHEERLECEGRBERYR Lok, 5°C-68Mb 5
Wik 10°C - 8 BRI TH » 7.

HB-4 AR ~3 10Xk C, WTFRFCIBEM, PNRPRSEORILESHBCIERE ®ZS
DEDHD T b oleDT, 1@ LRIEEDHEE TR, RIZRIGIC X » TRD & 5 iRA2D
BRI Chtc. T RIFRDNRPER S NIEX - R L URIRICIE T 2 XL 5 1eis s T, »
DI/INERTERN & 4500, ROBBEC AL fo DI IRIER AN BRI &, ZOREDIRE IS THTkIC
THORERDD EEZIHLTHS.

Stage I T RIFFEN (HEM) Stage 1T HTHREA  Stage IIT INERIZEY
Stage IV {EIR G Stage V. BIEN

Rk, 30°C - 8 EMMIE (Stage I) 7% 20°C T %3 x %7 (Stage II) BT %, 15-20°C 1o
1-2:4 BRNTMNRETZRZ® (Stage III), X512 5-10°C T 6+ 8« 10 BRI 1575 0
(Stage IV), 15-20°C CAIEDME (Stage V) %F~7c. RHEE No. 42 100\ CORBGEE
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% Table 4 /R LA, Stage III 5 X0V OEEN 20°C & 15°C & TIBRCEEENTD
hT, OB LOTEFA LI 57D T, 15°C ik E1D EME L. Stage III @Jﬂf“aﬂ@@m
12 R EE No.42 Tix Stage IV D{ERZRICHEEL RIFI T, RR-3 LRKOBERIEDL L.
Licdd o T, ABRBAIAR SR L F  AELMHRE LcDik, Stage IIT - IV & HEHIRAEX TH
ol oL, R#HES No.4 Tit Stage III 232 B DK, Stage IV R THORIENFEL,
ABRBALARE 2> 5 Ti% Stage IIT A3 1 @M OX &/ LIL7s - fe.

Tanble 4. Effect of period of Stage III and temperature and period of
Stage IV on shoot development of seed of “Pacific Hybrids’

Stage IV Period of Stage III
Temperature Period 1 week 2 weeks 4 weeks
o ) °C weeks % % % o

Percentage of shoots 5 6 84 98 96
per germinated seed 8 96 100 96
10 100 98 88
10 6 98 100 100
8 100 100 98
10 100 100 96

days days days
Date of shoot appearance 5 6 6.0 6.8 8.6
(days after completion of Stage IV) 8 5.6 2.5 6.5
10 1.4 3.3 1.0
10 6 5.2 5.8 10.0

8 1.8 6.6 6.9 ,
10 0.1 0.0 0.0

days days days
Date of shoot appearance 5 6 55.0 62.8 78.6
(days from beginning of Stage III) 8 68.6 79.5 90.5
10 78.4 87.3 99.0
10 6 54.2 61.8 80.0
8 64.8 76.6 90.9
10 77.1 84.0 98.0

Temperature or period of another stage: Stage I 30°C, 8 weeks; Stage ITand III 20°C; Stage V 20°C.

RE-5 R 1~4 T, RUEHDLVIBEFTTOREY, AURESFETTLETRLD DI, 3
V7492 ~ATY 9 P DREBEORCC LD LDTHD EELLRADT, ZHILDONT
BHAe L L5 &Lk, ¥9, Stage I 1o 30°C T 6-8- 10 BEDOMILEITIc, EiRER
BIREnNHBnE S ikaic (Table 5). No.2 - 11313513, AT HOFRIFHERLIL 68
PRV AR R 2 b~ 8 BRI G S i L Te b, 10 BRI AUHASIER THIZ & A EE L DR,
SEABAIAE 2 S T8 - 6 - L0 BEHIOINCRER R o, WolE5 No.48 50 1A EDFHR LD
BEERAKE L, 6.8 FERAMCILBOK X IR THORKFEN, [0EMATE TS SL
RUTIch 7. SRERBAIEH S 0 AT 90 BRTHT, RFOHF—EO AT S Hic 10 EHL
HEENFE X 5 T,

HE-6 X ADE & Stage III~V 2313 5 RIEDMHIE & OBIRIC O TR, R4
DfERH B, Stage II1 1% 20°C © 1% X028, Stage V 11 20°C & L7c. Table 6 i2AbR 5
rxh, WiFhi Stage IV OERAEMRZE < 70513 X AR T HBEE <o BEH LM S
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PR VELS BERDE L HE N H o, 0BG Stage I OfiME2 & LR JIFLTH
v, Stage ITI 232 @I7c 51 Stage IV 236 BT & BIERITET L7gh » 7. No.48 - 50 iz v3°
hoBELBHWRIERLR L.
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Table 5. Relation between difference of mother plants and
hypogeal germination of seed of ‘Pacific Hybrids’

Period of  No. of Date of germination
Stage I mother Percentage of Days after completion  Days from beginning
(at 30°C) plant germinated seeds of Stage I of Stage I ) S.D.
B weeks % days days days
6 2 96.9 40.2 82.2 11.1
11 98.8 39.1 8l.1 10. 4
31 97.2 38.8 80.8 9.5
35 97.1 41.7 83.7 10.5
48 90.7 56.7 98.7 12.1
50 90.7 51.3 93.3 22.2
8 2 100.0 19.7 75.7 12.2
11 100.0 22.4 78.4 11.5
31 98.2 18.8 74.8 6.5
35 100.0 18.2 74.2 9.5
48 95.6 34.0 90.0 16.7
50 88.8 26.8 82.8 21.1
10 2 93.1 20.2 90.2 9.3
11 98.3 18.4 88.4 4.2
31 99.5 18.4 88.4 6.8
35 100.0 16.2 86.2 5.3
48 96.5 21.7 91.7 7.4
50 92.2 19.4 89.4 11.8
Temperature of Stage II was at 20°C.
Table 6. Relation between difference of mother plant and
shoot production of seed of ‘Pacific Hybrids’
No. of mother plant 2 11 31 35 48 50 2 11 31 35 48 50
Period of St v
Stage ITI age Percentage of shoots Date of shoot appearance
(at 20°C) Temperature Period per germinated seed (%) (days after completion of Stage IV)
weeks °G weeks
1 5 6 65 — 44 60 96 84 7.1 — 10.7 12.8 9.1 9.6
8 85 90 94 88 98 91 9.2 6.3 4.9 5.0 50 6.5
10 96 83 85 82 100 80 1.7 0.2 3.7 1.0 0.8 3.8
10 6 65 50 — 100 96 88 8.8 8.7 — 9.4 6.8 7.8
8 83 92 100 100 100 88 3.3 3.2 20 56 0.8 26
10 _ 98 92 100 96 92 — 0.7 1.0 0.0 0.0 0.0
2 5 6 96 68 70 72 100 96 7.0 5.8 12.0 5.9 5.6 10.3
8 82 92 100 76 100 100 2.0 6.6 4.0 4.4 4.5 4.6
10 88 86 96 100 100 100 1.6 0.8 35 0.0 0.0 1.9
10 6 — 70 87 92 100 92 —- 9.5 5.8 3.3 6.0 8.6
8 76 87 92 92 98 96 2.1 0.9 50 3.3 4.4 4.7
10 88 80 100 95 98 100 0.9 1.6 O. 0.0 0.0 0.0

Temperature or period of another stage: Stage I 30°C, 8 weeks; Stage II 20°C; Stage V 20°C.
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HESD, FTRCDERFETZ ETCOBMERECERHLTAI. /22 VB r~=20in L
NTREDORANC LS TWBDT, Stage I 1130-25-20°C T 4-6-8FMEENDIZL,
Stag II 1% Stage I X D{&<, 2520 - 15°C & #%E L, 20°C —EX & iz Lic. Table 7 ic Fg 2R
2390 B iE L ¥ TOTRERE LR L, Stage 11 28 25°C DB/ RIE LA ERF Lish ol
DTHE I, “RY T4y e~ T Yy ¥ &W%SOﬂ?Gm@LID%%mﬁﬁém,mm%
BIDE T EAUIIE THROFRIIR F 57t EBROREFH IR, RFOFErELGHED
&,%-%TLGE%ﬁﬂ#%%ﬁ%&@bhtﬁ m@~ﬁrkoimma~2ﬂ%i EETH o
z. Stage IT DL, 15°C D3 5 2% 20°C X b L FEFORWEFAAR B, Stage I Ol
IRz o7 b & T DEINE L Tn o7z,

Table 7. Effect of temperature of Stage I and II on hypogeal
germination of seed of L. speciosum THUNB.

Date of germination®

Stage I M_» Days after completion ~ Days from beginning

Tempex ature Period Temperature of Stage I of Stage I S.D.
°C weeks °C days days days

30 4 20 28.2 56.2 10.8

6 13.9 55.9 4.3

8 7.9 63.9 1.5

25 4 28.4 56.4 10.3

6 20.8 62.8 13.7

8 8.0 64.0 L4

20 — — 67.8 8.5

30 4 15 25.8 53.8 7.5

6 9.4 51.4 2.3

8 8.7 64.7 0.9

25 4 26.1 54.1 6.7

6 8.2 50.2 2.5

8 8.4 64.4 1.3

20 4 36.7 64.7 7.3

6 26.2 68.2 9.5

8 11.2 67.2 5.9

+ Calculated by the time when 90% of seeds germinated.
%ﬁEﬁ—S # 2 2= 0 Stage III~V &2\ Tik, Stage III % 20°C < 1-2 - 4 [, Stage IV
13 2- < 15°C 4 -6-8 M, StageV ix15-20°C & L7z, fEF1x Table 8 0 bk b TH
57, Stage IV H1 15°C KK AR5 CRIE Lish o oD TV o, Stage IIT D Jifif2:
58 FERD I EAGIE F a5 BT Stage IV ABT L, BEROEZIBFELD - 7. BIEROE VKM
Tl%, Stage III - IV DfiffIn 2\ & & Stage V icH LT b DO BIELED » 7chd, FRBRBALA K2
IR M OBIGE %20 . Stage V i 15°C D3 5 21 20°C X b BIENF L, BHEEIDBD L.
WEMOZT AN Stage T oMM - Stage IV OREMTRE® i, Stage I AN
¥ Stage IV DIREEDE G 5 2SRRI TH B 05, ANROFEEIC DR Stage IV O EHOEL /NS
¢ 5 mtc. Stage IV D & HIMOMIC S ZEMEA 25 0, FH cix 5°C, Ripamcix 10°C
K ORIEN R 7.
HER- v = )1 oWnTh, FEARRHBRENROERENE 2, H /22 ) OBE LIRIER
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Ut R Lic. &BICREOBEWETHL <, Stage II 23 20°C D&% 80 % RIFRTHREE
FHE0, 15°C DBAIE X Hic 4 FREIFRA 2 Mkt S 27023 50~70 % DRFRCTES, 25°C Tk
4RI LI 1. Table 9 wabh s kb, Stage I DEEIRDTIi% 30 - 25 - 20°C, R
oWk 10 - 8+ 6 M DIHIC RIMEERN A D D,  RBRBAARD S O B RO AN S 5 o
DT, RFOHF—ELHEET S L, 30°C - 10 BELEHE 20°C TR I D O M & Bbhic.

Table 9. Effect of temperature of Stage I and II on hypogerl
germination of seed of L. auratum var. platyphyllum BAKER

Date of germination

Stage I Stage II Percentage of  Days after completion  Days from beginning B
Temperature Period Temperature germinated seeds of Stage 1 of Stage I S.D.
°C week: ° % 3
30 5 g © 82 s 8.0 5.4
8 81 35.1 91.0 10.8
10 92 20.3 90.3 4.4
25 6 8l 54.0 96.0 11.9
8 79 40.7 96.7 8.7
10 84 29.1 99.1 6.7
20 — 80 — 108. 4 11.8
30 6 15 55 59.0 101.0 29.8
8 63 36.2 92.2 24. 4
10 70 30.3 100.0 20.1
25 6 58 61.5 103.5 29.9
8 60 41.5 97.5 24.9
10 48 27.5 97.5 17.6
20 6 44 50.0 92.0 25.0
8 52 47.8 103. 8 19.6

10 52 33.6 103.6 22.1

$#E8-10 27 = Y » Stage III~V iz ik Table 10 iR &30, FIFETH 20°C e 1
2 4 EMBSWTNREREE DL, 5-10°0C T 4-6-8- 10 @MHMAFEL, 20 - 15°C e LR
T, Stage IV 1@k G 3 EIRATE 8 BHIL L T RERKNFE L, 10°C AHHLLRROE:
WEE DY Bz, Stage Vi 20°C K CRIENE ) o 7o VK E 0TI A » 7o Stage IITIx 2.
BOBA Stage IV K THORBIEN T 205 7ch’, HMBBIAN 5Tk L BEME RS A5 .
fo. T X5, Stage I EMIICHFrRWEREAE LS DT, Stage III &, RIHET-
1t 5 - 10°C T 8B Lick &5, 5°CRIXBIER64 %, 10°C 1A UL 76 Biw & &%

»o'f\:.

Iv = =

= VHEOREF I OLTIX, Taylor (1932) 260 HEr & - B E L HELTRRID 5.
Stern (1933) WX FFHOTEDTIHCIER L, FEIEbICH RicfmOtd% W ERFEHET”
L, TENERAICED, HTRREFE LRERBIER LR L, DR S AREHET D
FTRME D OMMAMLEL TS WTFRHFEET L/ L. Ingram (1935) 1%, R,
FIFRARENMBRT D TOBRM, ThICH RERMLCHT TELHETHS L L, Taylor,
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Studies on the Propagation of Lilies

II Germination and Shoot Production of Seeds of Lilium speciosum Twuuns.,
Lilium auratum var. platyphyllum Baxer and ‘Pacific Hybrids’
(L. speciosum Tuuns. X L. auratum var. platyphyllum Baxer) X L. auratum
var. platyphyllum BAKER).

Akiko Utapa, and Motoo Suzuki

Summary

‘Pacific Hybrids’ is desirable to be propagated by seed, since this hybrid always pro-
duces four types of flower with good qualities by seed propagation and there is no evidence
that any of the virus diseases affecting lilies are carried in the seed.

The process from seed germination to shoot development of ‘Pacific Hybrids’ was
investigated to clarify the optimum condition of temperature and duration. The process
was divided into five stages as follows.

Stage I (The stage inducing hypogeal germination): In this stage, high temperature
treatments after seeding seem to hasten some physiological changes preparing for hypogeal
germination. The optimum temperature is 30°C and the duration is 8—10 weeks.

Stage II (The hypogeal germination stage): The seed germinates underground in this
stage at a comparatively lower temperature than that in Stage I. At 20°C, most of the
seeds germinate simultaneously within a few weeks.

Stage III (The bulblet formation stage): Small bulblet develops immediately after
germination and may become mature enough for responding to the low temperature, in
1 or 2 weeks at 20°C. :

Stage IV (The stage responding to low temperature): The epicotyl dormancy of
bulblet is broken by such a low temperature treatment as 5—10°C for 6—8 weeks.

Stage V (The shoot development stage): In this stage, the first true leaf develops
from the bulblet immediately after Stage IV. The optimum temperature condition is
about 20°C.

A similar sequence of stages is admitted in L. speciosum TuUNB. and in L. auratum
var. platyphyllum BAKER, though the optimum conditions are slightly different from those v
of ‘Pacific Hybrids’.

As for L. speciosum THUNB., the first stage is attained by the high temperature treatment
at 25—30°C for 6 weeks. The optimum temperature in Stage II is 15°C. Fast shoot
production is done at 15—20°C for 1—2 weeks in Stage III, at 5—10°C for 4—6 weeks
in Stage IV and at 15°C in Stage V.

As for L. auratum var. platyphyllum BAKER, the optimum temperature and duration of
each stage are as follows: Stage I-—30°C, 10 weeks; Stage II—20°C; Stage III—20°C,
1—2 weeks; Stage IV—5—10°C, 6—8 weeks; Stage V—20°C.

Among these species, L. speciosum THUNB. germinates and grows to seedling within
the shortest period and at the lowest temperature. L. auratum var. platyphyllum BAKER
takes the longest time and the highest temperature. The thermosensitivity of ‘Pacific
Hybrids’ is intermediate among them and more variable.
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