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Table 1 Effect of removing seed coat or chemical treatment of seed on days to
hypogeal germination® of ‘Pacific Hybrids’ seed (1971~72)

Period of high temperature treatment” (weeks)

Treatment Mother plant 0

N h - d d
Control No. 2 99.7+13.6
No. 11 103. 1£11.7
No. 31 101.2+12.0
No. 35 93.0411.7
No. 48 107.4+ 9.1
No. 50 100. 6+10.7

Average 100. 8
Chemical No. 2 94.0+11.8
treatment No. 11 99.0+12.4
No. 31 94.34:10.8
No. 35 97.1+10.8
No. 48 105.7£12.2
No. 50 99.3+13.3

Average 98.2
Removing No. 2 80.7+12.2
seed coat No. 11 80.7+16.1
No. 31 74.8+15.6
No. 35 94.64+12.7
No. 48 96.2-£14.7
No. 50 89.3+16.8

Average 86.

|

& Temperature for germination : 20°C

b High temperature treatment : 30°C

3 5 8

d d d d d d
84. 71171 77.5413. 4 76.94+14.2
91.1+12.0 91.3£11.7 77.24+11.3
93.0+13.2 89.0+£12.8 83.7+£17.8
85.8+12.2 82.8+12.4 75.6412.4
100.2+13.5 91.5+11.8 88.0+17. 1
82.4+18.2 79.8+£14.4 73.0+ 5.0
89.5 85.3 79.1
79,5+17. 4 77.6+£19.3
87. 0117 84.4+13.4
85.1£14.7 88.2+15.6
83.6£11.6 81.2+12.8
96.2+ 9.9 91.0£14.0
85.0+=14.4 88.0+11.2
86. 1 85.2
70.1422.2 74.1£19,5
76.0+13.2 63.9420.8
74.7+18.0 73.7+18.0
14147 65.9+22, 1
87.04+19.6 78.2+£18.8
85.0+10.2 75.6+17.1
78.3 72.9



Table 2

Period of low

temperature (5°C)

treatment 0 10 100
- Weeks % % %

0 4 4

2 0 4

4 21 29 22

6 82 93 98

8 98 99 98

& Percentage of seeds produced shoot at 20°C after low temperature

b Many abnormal seedling were included
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A%, 1,000 ppm SUFRX TIdHM RERT-05% 5% L7,
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Effect of gibberellic acid on shoot production® of seeds of L. auratum
var. platyphyllum and ‘Pacific Hybrids’ (1972~73)

Concentration of GA (ppm)

(L. auratum var. platyphyllum)

(‘Pacific Hybrids’)

1,000 0 10 100 1,000
% % % % %

4 0 0 0 51b

13 3 0 2

3gP 0 0 16 —

61v 59 62 79 8I»

7w 84 84 84 88p

(5°C) treatment
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Table 3 Effect of temperature and period of dry storage on days to hypogeal germination® of

‘Pacific Hybrids’ seed (1970~71)

Mother plant No. 28
Storage Germi- Germi-
———— nated Dead Days to nated

Penod Temp. seeds seeds germination seeds
Months °C % % _d d %

0 — 98 0 123.0418. 1 98

2 —10 98 2 125.7421.6 100

0 98 2 135.7423.0 98

) 100 0 123.1£13.6 100

10 96 4 134.84+16.4 100

Room temp. 100 0 129.24£15.5 100

4 —10 98 2 129.9428. 1 96

0 96 4 114,426, 7 98

5 100 0 130. 14+23.7 98

10 64 18 130.7+36. 4 98

Room temp. 98 0 137.6423.0 86

6 —10 100 0 125.3+12.8 98

0 82 18 121.2417.6 100

5 84 16 118.8+12.9 100

10 58 42 121.3+:18.5 100

Room temp. 94 2 120.0+£13.9 100

8 —10 72 20 108.3+13.0 96

0 76 14 97.2418.3 76

5 74 8 101.2+19.1 86

10 46 50 101.14£20.5 70

Room temp. 82 4 98.0-16.9 100

10 == 72 8 116.54+19.5 96

0 72 22 95.6-£26.9 84

10 0 100 0

Room temp. 72 8 08 YJ 27.6 96

a  Temperature for germination : 20°C
HRBRAT -7, L&, HHIC 20°C ITEET 3K

&, WiHEMET 30°C - 7 WO @mRMARAE T Th 5

20°C IR g IX & A Tl U7z, SRAEHIRDE, (36
®1IBHETELA.
b+ Table 3, 4 (ciL7-. 5 1[A|[] (Table 3)

ICOWTHE, B0 H DK D D B 5°C T ik
L7 b OWFHD 10, 7 10°C TR L7z bDIIE
WL tedh s — 2 DG NS - 720C, frEiks 8
PALIFORKICDOTHIR L. A8 oaTosER, F2h
T, R & A BEOICOVTEREhEN L%V
NATHETH - 7205 ROV TRIEETED
st BRREORTIEME, R & READE OO
TOARD I, d18h 5, No. 28 Tikiyiiiih0
D 6B T TIRIFEIRLE 10°C DK AR T m 0O IEF
AR, PHRFHBIZEAEEDLSEMh 7/, 8 0
B IGEEIX T8 O IR EORE AN U 2o s, ATFRE T

No. 72

Germi-
Dead Days to nated Dead Days to
seeds germination seeds seeds germination
% d d % % d d
0 101.7416.3 92 4 147,34+19.2
0 126.0£17.0 92 0 153.24:24.3
2 114.9+14.9 100 0 153, 14+22.3
0 116.3+16. 4 98 2 150,4+18.2
0 13.7£15.1 100 0 135.3+15.4
0 114,0+14.7 98 2 149.6+£19.5
4 100.4+20.0 98 2 119.3+£29.5
2 107.4+25.6 98 2 123.3+24.8
2 111.94£23. 4 100 0 135.9422.7
2 123.9+£22. 4 98 2 130.1+£24.9
14 122.94+22.3 80 16 133.7+23.7
2 1149+ 8.0 96 0 125.7£15.0
0 115.5+ 8.7 88 12 119.7+11.4
0 116. 14 8.7 94 0 120.6+£14.1
0 103.7+ 9.2 88 12 119.2+15.1
0 2.5+ 7.7 100 0 119.1+11.0
2 90.74 9.8 100 0 95.7417.3
24 89.6+14.5 84 2 110,0+20. 2
10 89.813.7 92 4 106.8:19, 1
12 90.0+£20.6 72 12 114,3+£21.5
0 88.9+11.5 90 0 106, 7+17.9
2 91.1£12.8 70 2 109.4+24.9
2 105.3+21.9 64 2 114,2419.9
100 == 62 6 126.0+22.7
0 94,44-18.8 66 4 114,14£18.9

RITRE 70, RIS 10°C DEAD AL, Ik
WIR2s 6 M H LU EO X TR EEDIEH L 72, No. 72 T
3, 2 R4 AR ORFD, BRAERICHTD
OEN, TAVLEBHMNAERLIH, 6] KT
FRFEOZFAONRLIED, 8RR FRFHNRE
7z, No. 78 34k L UTRHFTEHED N - 705,
FEdIRInsE < 1 512> T, RENRE -7

PLED &5 SREARIC K 2380 DIHEDTC, —HIC 6
A F COBRKICITNTRIC £ 2 TEF I ERIENH 5 t
AT, 8HHIKIK TIED VRO H B AR
N3H0M, FHFNEI B FORNBEL, {7 i&?‘@
CEMGREIT I 7 T, 100 AR
Wkl T80 SN L7 9 A4, [ KN T—RFET-0
FIENEF B &, TOMOBMICONTIEE LS
BEhp@voni.

2|l (Table 4) 55 LI &bk, keI
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Table 4 Effect of high temperature treatment of hypogeal germination
of dry-stored ‘Pacific Hybrids’ seed (1970~71)

) High tem}). treatment
(30°C 7 weeks)
before seeding at 20°C

Period Control (29°C constant) o > -
of Germinated Dead Days to Germinated Dead Days to
storage seeds seeds germination seeds seeds germination
~ Months % % d - d d
3 93 5 136.3+£25.7 97 0 89.1419.9
5 94 2 135.6415.7 91 6 89.6+£24.0
7 82 2 116.0421.7 90 0 106. 3430. 6

50 5 1 113, 1£33.1

©

L BENIED /DT, VEEERIORU . gl
DEVPFEHFICKIZTHBIC OV T, 20°C FRIX T
FERHE 3 KU 5 DR T TUFRE U 2 RIZTE AT A s
FIFELS, BREOEAHAVEEMARDIED A1 H -
7o, T ETHIB U ARIERRER I8 o0 H 514
DO, FFE LA SDIC DN TIEFRETTEAAY < 75 -
720 9D H E TP U2 KUZ BICRRIER A, 4D
DORFELBNTESDENTL, @R OH% 3
RO 5 X, 20°C iR AT H A~ & 5 1cF3s
DS N7y, FICE AR & o R L, RiEAs
BRTHEODEBREL W 57009, 20°C 5EEKRE O
FIE e,

4 RN T 4w NATVw B EBFOIEERL
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73)

BB REBRAE RN S, Wzt 7T S SRR
DBRHONIED - /2icdd, BEEBRTELKDIEHED
SIS WIRBO 12 b 2 IR R R Ick W5,
THICED LD ISR ENRH B xR~ £, BRE
5 No. 2 0 S IFFERIE BICH AT LM%, 0,
10, 20 Jtr 30°C OAEIREMIC 1, 2 Koy 34 W 72
%, ML/ 98, Colpsidiiiiie, TR To%
ENRETS i~ A AL C A E D I aER B e
&, ZH%ROD Stage 1%, milighRorRese s B b
30°C - 4 JBRSFLATTH K &, SRR 44 < g LT
B 20°C ORI B EZZS £, HIC, $REE
RO RE - D & OBRMIZ B 72 b, 5 1 (Bl ER Al 74
10A23R1CiTLVY, 2 0% LA S &3t 4 [EERAE L 7.
F 1| HORMERICE, B (<) BELRERT, M-
ek BERULe HEYENE LTk E%L 4
Py WHEDICRIRTH 7208, I Iy o JESideik
LA s B EAEEDLSLIED 7o, Skillig, << n

125.4+25.3 71

BEOTH (o) L, JHIHG TR T HREd 51
BIODRBED & D & /.

RIC, FET-DsERICH A LT < R T ORI D %
MBI, DAICEHETRSICANTEEREN
ICHE L, HARICHER S B1CER, Tofbid kid &Lk
ICUCRERETT -7 /2L, No. 2 O FEH AR L
f2728 No. 50 Z FHUN, 51 1] | o F 4k 7131030 H
12, TOH1EEE D3 [olFHE L /.

PIEOBKIZDWNT, Wi T 10 5 K57 5 il
kG A Table 5 (TR L7248, No. 2 O 1[0 #2AE 0
3T, MO R D SRS O K GREE{T D & EMNT
RRAV/IEY AR

MAACEH A U TiRER L 22T DT O3 E Table 6
a JORLAEBDTHS. 30°C JipiXid, FEFHiAdh
I E, AR E S <IZ &, FEFDRFHH )b
N7z, i, B A LRI T DT v a3 — v bihs
BELNACEDNSLAT, EHIRICEBTFRIEHOEED
IR U TR GHNDOBEFEDRL Uy BRI - /o728
DOREEE b, 30°CK AR < MoK DFETE B
ICDUT, RN ETT - 7R, RIS TR L 2
T2 XETE, RERHARURIRE ORI EET
H 72 MPEEAIBNC DO TIZABEE MDD SNIEh -
fo. FIIbh b, KBFEFEREE L AR SR -
fohs, PRFEREASENZIZE, (ZRERORT T H L
WindaEmnR oz, £ LT MpiREE<TIE 20,
10, 0°C DMHICRLFEINEL F-CTh ot F/, The
NODROZTNEHEER S NISh 7o @i 41 |
HIIC 20°C ITITAE L 72 IKIT DTS, SRICRIEDE
NXEOELHF DN TIED - 7278, PRAERG .
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Table 5 Moisture content of seed after storage (1972~’73)

Date of harvest

Storage Canned seed Naturally desiccated seed
Temp. Period Oct. 23 Oct. 30 Nov. 6 Nov. 13 Oct. 30 Nov. 6 Nov. 13
- °C Weeks % % % % % % %
30 1 == 69. 3 63. 1 64. 3 12.0 o 1.4
2 = 70.1 64.5 59.3 12. 4 13.0 7.5
3 — 60.5 65. 1 58.8 12.9 9.2 8.6
20 1 e 69.9 63.5 36.0 29.0 12.7 1.7
2 — 69. 6 64.9 59.3 14.3 13.5 10. 1
3 — 62.7 65.3 59. 4 15.5 12.8 10.8
10 1 & 69.3 61.3 54.9 35.8 42.3 40.2
2 — 67.6 59.7 58.3 28.1 17.8 10.2
3 — 61.1 59.1 54.0 22.2 14.8 13.1
0 1 — 69. 4 64.0 46.8 — 64. 3 511
2 = 68. 9 64.2 59.3 45,8 45.8 271.5
3 — 61.9 65.0 59.3 33.5 22,8 24.9
— 0 5.7 69.8 62.5 53.0 70. 1 67.4 65.2
Table 6 Effect of temperature after harvest on hypogeal germination of ‘Pacific Hybrids’
seed (1972~73)
(a) Seed canned just after harvest
— o 7777 - Dﬁ@'ﬁarvest - 4::*77
o Storf& . Oct. 232 Oct. 30 Nov. 6 ~ Nov. 13
Percent, Days to Percent. Days to Percent. liayis ‘to Percent. Da);rswto
Temp. Period Stage 1 germi. germination germi. germination germi. germination germi germination
' °C Weeks % d d % d d @» d d % d d
30 1 30°C 30 3.5+ 2.1 76 39.84 3.0 76 43.7+ 3.3 73 44,3+ 7.5
2 4 weeks 0 = 4 e 41 40.94+ 2.8 90 44.4+ 5.6
3 0 0 = 3 — 68 43.44 2.7
20 1 81 42,24 5.0 86 46.24 8.6 77 46.2+ 6.1 85 45.34 6.6
2 62 43.14+ 5.9 88 45,2+ 4.9 81 48,1+ 8.1 78 45.24 4.7
3 12 42.34 3.3 91 42.84+4 5.7 83 42,8+ 2.8 90 44,3+ 3.7
10 1 71 45.0+ 5.5 87 44,04+ 6.2 86 46,2+ 5.6 75 49.64 7.3
2 90 43,2+ 5.6 83 46,7+ 4.5 8 48.5+ 7.3 88 50.44 5.6
3 89 45.1+£ 4.7 86 46.44+ 5.6 85 46.8+ 5.7 93 49.24 6.0
0 1 75 45,0+ 5.8 74 48,04+ 7.9 82 47.1+ 5.7 98 50.04 8.0
2 64 45.64+ 6.4 79 48.6+ 4.8 84 52,4+ 8.5 96 51.24 6.1
3 65 50.54 6.3 85 49.54 5.5 93 49.0+ 6.4 88 50.14 5.7
— 0 72 41,24+ 5.8 68 43,6+ 6.3 78 50.3+ 9.1 86 47.4+ 6.1
30 1 20°C 36 49,84+17.3 73 59.3415.7 82 58.9410.7 91 55.6415.4
2 0 — 8 — 53 60.8+16.1 95 61.5+13.3
3 0 = 0 — 7 — 70 70.4+£22.6
20 1 97 64.24+ 8.9 98 62.3+10.1 88 61.14+ 9.0 90 58.9413.8
2 82 56.8410.3 90 61.84 7.9 85 65.4+11.0 83 58.9+12.1
3 10 - 91 61.24+10.6 92 65.34.11.7 83 68.3+£17.3
10 1 93 67.1.£ 9.4 91 65.34 8.9 82 63.3+ 7.8 80 69.8+ 9.8
2 88 63.6+ 7.9 81 62.8+ 7.7 83 681+ 9.7 93 69.3+13.4
3 87 63.9+ 8.8 85 63.7410.4 89 69.94+12.1 100 76.5+12.4
0 | 83 67.9+ 8.6 78 67.2+ 7.1 15 626+ 7.8 91 70.6+£10.3
2 91 61.94 7.9 76 65.04 7.1 74 67.84 9.9 88 72.9+14,3
3 78 62.2+ 7.5 91 64.74 8.1 94 T76.7+11.6 94 79.5415.1
0 7 18 63.0+10,4 79 65.1+10.4 98 67.0+14.1

83 64,2411,
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Table 6 (b) Seed desiccated naturally in the room at constant temperature

Date of harvest

Storge Oct. 30 Nov. 6 Nov. 13
IR o Percent. Days to Percent.  Days to Percent. Days to
Temp. Period Stage I germi. germiation germi. germination germi. germination
- °C Weeks ) %  d d % @ d d % d d
30 1 30°C 73 52.34+ 8.7 80 62.4410. 2 84 61.6413.9
2 4 weeks 81 53.7+ 8.9 72 61.04+12. 4 87 60.54+11.3
3 60 98.14£12.2 78 58.1410.2 81 57.3410.8
20 1 92 52.3+ 9.8 94 54.5410.0 97 93.2410.7
2 91 52.84+ 9.5 88 58.9+11.9 97 53.5410. 8
3 83 98.64:10. 1 96 57,04 9.7 97 53.5+ 9.9
10 1 88 49,64+ 9.9 95 51.4499.0 94 54.3+£10.8
2 92 51.0+ 9.2 92 37.44+11.5 94 52.9+ 9.1
3 94 57.34+ 9.9 96 55.8+ 9.2 96 52,44 8.2
0 1 83 51,3+ 8.7 88 53.64 7.9 96 4.74+11.4
2 83 54.24+ 9.1 89 57.5411.6 96 55.6411,1
3 87 99.44 9.4 91 57.34+10.3 96 57.4410.1
— 0 78 46.54 6.1 79 47.64£10.2 81 50.7+ 9.4
30 1 20°C 79 7.1+ 9.8 84 82.6+10.8 85 84.1+12.4
2 93 79.74£13.1 95 81.84+£10.8 86 87.9+12.9
3 88 74.3£11.8 87 80.4+13.7 85 78.6+11.4
20 1 83 69.5+10.9 97 74.4+12.0 96 73.1+£ 9.7
2 92 74.5+10.8 93 82.94+11.7 97 77.9+£ 9.1
3 90 78.94+ 8.6 90 78.44 8.7 99 77.64+ 9.7
10 | 69 7.2+ 8.9 97 73.6+ 8.5 98 77.0£11.4
2 93 70.8+4 9.1 97 76.6411.7 93 80.24 5.6
3 85 76.94 8.2 88 7.0+ 9.1 94 76.9+ 8.9
0 | 87 70.2£ 9.9 97 78.64+11.3 89 76.8410.5
2 94 75,9+12.3 91 84.7412.6 95 80.8411.3
3 89 78.54+11.7 90 19.74 7.4 91 82.3410.2
— 0

7 71.94+15.5 86  T77.8+11.0 93 80.6+£10.9

Table 7 Effect of desiccation of seed after Stage I, on hypogeal germinations of
L. auratum var. platyphyllum and ‘Pacific Hybrids’ (1972~73)

(L. auratum var. platphllum)

(‘Pacific Hybrids’)

Desiccation - - =
e e e Percent. Days to Percent. Days to
Temp. Period germi. germinationh germi. germinationP
°C % d d % d d
- 0 89 23.44:10.6 94 15,94+ 6.7
20 24 hours 90 21.44-10.6 95 15,7+ 5.8
| week 87 21.34£10.4 92 16.9+ 6.7
2 weeks 86 23.4+£12.5 94 16.5+ 5.9
3 weeks 81 24.7411.9 87 16.5+ 6.5
4 weeks [ 24.4+11.7 89 18.7+ 8.9
0 20 hours 93 20.34+ 9.7
1 week 87 24.6+12.4
) weeks 82 23.9410.8
3 weeks 81 24,9+11,2
4 weeks 8 25.2+11.4

Temperature for germination : 20°C
Y Days from beginsing of Stage ||
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Studies on the Propagation of Liles
IIT The Effects of Seed Treatments and Environmental Conditions
in Post Harvest on the Hypogeal Germination or Shoot Development of
Lilium auratum var. platyphyllum BAKER and ‘Pacific Hybrids’

Akiko UTADA and Motoo SUZUKI

Summary

In the previous paper, the process from seed germination to shoot development of L.
speciosum THUNB., L. autatum var, platyphyllum BAKER and ‘Pacific Hybrids’ was divided into
five stages: Stage I (The stage inducing hypogeal germination); Stage II (The hypogeal
germination stage); Stage I (The bulblet formation stage); Stage IV (The stage responding
to low temperature); and Stage V (The shoot development stage). Such factors as may have
effects on these stages were subjected to the tests. The test results are summarized as
follows:

1. The seed-coat removal treatment seemed to have an additional effect to the effect of the
high temperature (30°C) treatment in Stage I on the hastening of the hypogeal germination.
2. When the seeds were dipped into gibberellic acid solution at the close of Stage I, the
shoot development was slightly forced in case that the duration of low temperature treatment
in Stage IV was not long enough.

3. In case of seeds in dry storage, little or no after-ripening was forced. No effect was
observed on the germination period.

4. For the purpose of hastening the early germination, it is desirable to harvest the seeds
as early as possible when the embryos have grown fully enough morphologically, and to sow
them immediatly.

By allowing the pre or post harvest seeds to become dry, or by keeping the post-harvest

seeds under low temperature condition in the period when the moisture contents of seeds
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- were rather high, the germination was somewhat retarded. These treatments, however, had
little effect, as compared with the effect of temperature conditions in Stages I to V after
sowing.

5. Even if the seeds were dried to a slight degree at the close of Stage I, no eflect was

observed on the subsequent stages.


http://www.tcpdf.org

