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Fig. 1.

Diagrams of fruit and seed of palms.
Above: fruits and seeds, below: seeds,
ex: exocarp, m: mesocarp, en: endo-
carp, c: seed coat, s: seed, e: embryo,
al: albumen, g: germ pore.
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Plate 1. Seeds of palms.
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Bl ~3EofE LM 255, flo%s oy
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BB ATR L, S5 L6 7B HEE L2,
T iR, AL, FRass e b 1 o Rgdnc ik 1
{82 % v % 2% Butia, Salacca J§ Tt 1 ~ 3 & hT
W%, Washingtonia |80 (131 %24 h 0.075 ~ 0.1

a : Licuala peltata Roxb., b : Livistona chinensis (N. ]. Jacq.) R. Brown
ex Mart. var. subglobosa (Hassk.) Becc., ¢ : Phoenix sylvestris (L.) Roxb.

Plate 2. Seeds of palms.

d : Brahea bella L. H. Bailey, e : Coccothrinax martii (Gris. et H. Wendl.)
Becc., f : Sabal yapa C. Wright ex Becc., g : Thrinax microcapa Sarg.
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Plate 3. Seeds of palms.
h : Butia bonnetti Becc., i : Chamaecorea seifrizii Burr., j: Roystcnea regia
(H. B. & K.) O. F. Cook, k : Syagrus coronata (Mart.) Becc.

R

Plate 4. Seeds of palms.
| : Chamaerops humilis 1., m: Elacis guineensis N.J. Jacq., n: Satakentia
liukiuensis (Hatusima) H. E. Moore, o : Veilckia merrillii (Becc.) H. E.

Moore.
gm, KX\ Phoenix dactyliferal.. 13 1.1 ~ 13 5N R TIL < 05mm RIE, KFEo Cocos
gm, Butia |53 1.2 ~ 3.5gm, Areca catechu Linn. {3 nucifera .. T3 3 ~ 7em LJEL (Plate 1~4.).
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Germination of Phoenix roebelenii O

Plate 5.



Plate 6. Seedlings of palms.
a : Caryota wrens Lour., b : Chrysalidoccrpus
leutescens H. Wendl., ¢ : Brahca bella L. H.
Bailey, d : Washingtonia filifera (L. Linden)
H. Wencl.
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B d v LA s o k4% (Plate 1,5,6, Fig.
2).

Phoenix, Caryota, Latania, Licuala, Livistona Jg,.
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Fig. 2. Diagrams of palm seedlings.
From left to right,
A Phoenix, B: Washingtonia, C: Butia,
s : seed, cs: cotyledonary sheath, b :
button, al : albumen, sc: scale leaf, en :

endcarp, 1: ligule, pl : plumular leaf,
r: radicle.

() B rrEATIRE (washingtonia type)

g L FENO LRI < o FEREN O 02 M E
Wi FoE LCHIRA Ligule /e b 005 0 AN
R4 B Scale leaf ¥ 2l X % (Plate 6, 8, Fig. 2).

Brahea, Coccothrinax, Erythea, Jubaea, Sabal, Sere-
noa, Thrinax, Washingtonia |&,.

(1) BhERETARE (Archontophoenix ty pe)
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Archontophoenix, Areca, Butia, Chamaedorea, Chrys-
alidocarpus, Cocos, Mascarena, Microcoelum, Mauritia

5, Roystonea )&,
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Plate 7. Seedlings of palms.

e : Roystona oleracea (N. J. Jacq.) O.F. Cook.. f : Licuala grandis
H. Wendl., g : Latania loddigesii Mart.

Plate 8. Seedlings of palms.

h 't Phoenix roebelenii O’ Brien, i: Washingtonia robusta H. Wendl.,
J: Serenoa refens (Bartr.) Small, k : Butia capitata (Mart.) Becc., 1:
Verschaffeltia stlendida H. Wendl.
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Table 1. The percent germination and period required

Borassoideae

Coryphoideae

;”sz;c};;fcérpe;e a

Japanese Name i Species

| Rodogesu Benioogiyasi | Latania loddigesii Mart.
,‘ Aboélbrihapké wrightii (Gris.ét H. Wendl.)
1 H. Wendl. ex Becc.

\ [ ‘Brahea bella L. H. Balley
|
|
|

: (,occotkrmax argentam (N. J Jacq)
L. H. Bailey

i C. crinata Becc.

! C. martii (Gris. et H. Wendl.) Becc.

| ’ C. mzraguama (H B. & K) Becc

} Cope; nicia alba Morong
I C. glabrescens H. Wendl. ex Becc.
I C. macroglossa H. Wendl. ex Becc.

Hakusenyasi | Erythca armata S W, atson
{ Mekisiko E. edulis (H. Wendl. ex S. Watson)
Hakusenyam S. Watson
Maruha Ut1wayasx Licuala grandis H. Wendl.
Tateba Goheiyasi L. peltata Roxb.
Toge Gohe1yas1 L. spmosa Thunb.
Oosutordrja Blro I wzsz‘ona australzs (R. Brown) Mart.
To Biro L. ckinensis (N. J. Jacq) R. Brown et Mart.
Ogasawara Biro L. c. var. boninensis Becc.
Biro L. c. var. subglobosa (Hassk.) Becc.

Biromodoki L. decipens Becc.
L. robinsoniana Becc.

L. rotandifolia (Lam.) Mart.

Zyawa B1ro

Hlmehutoe } Przlchardza thér&témz F. Muell et Drude
Kumadeyasi f
i Sabal bermudana L. H. Bailey
Onisabaru S. causiarum (O. F. Cook) Becc.
Kumadeyasi S. minor (N. ]. Jacq.) Pers
S. palmetto (Walt.) Lodd.
Kyuba Sabaru S. parviflora Becc.
S. texana (O. F. Cook) Becc.
S. yapa C. erght ex Becc
{ Serenoa 7epens (Bartr ) Small i )
I{?)dane Kumadeyasi Thrinax microcarpa Sarg o
Kobana Kumadeya51 T. parviflora Swartz
\Vasmtonydsx ! PVaslzmgtoma f:lz fcm (L Lmdcn)
| H. Wendl.
' Itoya51 | W. robusta H. Weudl
Antlruzonblya51 . Zowmbia antillar um (Df SC. ex Jack )
L. H. Bailey
T yaboto7yuro [ Chamaerops humilis L.
Harlya31 erapzdophyllum hystrzx (Pursh)
! H. Wendl. et Drude
! Kannontiku ‘ Rhapis excelsa (Thunb.)
Henry
Syurotlku | R. humilis Blume
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for germination in different palm species.

LRI

s R eR

i

C Number of Number of
Date of Seeding Pér;?.dnligu;éedd to\ seeds \ germinated Peéf;?;i%fogf Source of seed
Date ol Bectn® | germinate, indays | jpvestigated | seeds  ETTUNIEL L
Dec. 1, 70 | 70- 84 | 10 3 | 30 U.S.A
| | | 1
" Feb. 2, 70 81- 87 ‘ éo‘"m\‘” v 8 TUS A
‘ ‘ \
Jan. 23, '73 | 43- 65 § 8 | 6 5 75 | U.S.A.
Oct. 11, ’68 | 227 - 261 | 15 ‘ 12 | 80 . U.S.A
| \ \ i ‘
| | |
Sept. 28, 68 ‘ 105-135 | 15 \ 9 ? 60 . U.S.A.
July 22, 68 101-115 | 10 6 | 60 | U.S.A
June 27, 68 | 60- 85 | 10 | 7 70 .~ US.A
Aug. 30, '70 | 91-115 | 8 % 6 75 . U.S.A
Sept. 25, 70 | 66— 84 ‘ 8 | 2 | 25 . USA
Sept. 9, 68 70- 88 | 10 } 4 | 40 . US.A
Feb. 2, 71 150183 | 15 | 3 20 . U.S.A.
Feb. 15, '71 146 - 172 ! 10 { 4 40 ! U.S. A
| 1 j ‘1
“May 16, 770 | 66- 96 6 | 6 37.5 | U.S.A
June 27, ’70 | 150-297 | 20 | 13 65 . U.S.A.
May 16, 70 | 77-121 10 | 7 70 . U.S.A
Nov. 16, '68 | 92 - 143 ; 15 ; 8 53.3 *i U.S. A.
Mar. 15, 70 4- 92 | 5 i 5 100 .~ U.S.A
Mar. 20, '71 35- 70 | 60 | 42 70 | Japa
May 7, '71 25-104 | 500 l 446 | 89.2 | Japan
Nov. 11, 70 ; 98 - 107 ‘ 8 ‘ 2 25 i Indonesia
Jan. 17, 71 | 128-153 10 ; 4 | 40 . Us.A
Oct. 13, '68 | 136-162 15 | 7 | 46.6 | US.A
Dec. 9, 68 | 120-141 | 8 4 ; 50 . USA
I, _— S N FO S S —
Sept. 17, 70 | 88-123 | 10 [ 6 | 60 . U.S.A
Oct. 21, 68 131 - 142 1 10 i 5 | 50 | U.S. A.
Dec. 27, '68 | 25- 40 | 500 | 474 | 94.8 Japan
Sept. 9, 70 | 110-221 | 20 | 13 : 65 | U.S.A.
Nov. 11, ’69 2- 74 | 15 | 11 | 73.3 | U.S.A
Oct. 21, 68 | 73- 96 | 20 1 12 | 60 | U.S.A.
Aug. 5 68 | 220-273 | 10 \ 6 | 60 . US.A
Jan. 22, 73 | 108 -138 | 8 \ 6 ! 75 . Indonesia
May 21, 68 | 84131 \ 10 \ 3 | 30 | U.S.A
Nov. 11, ’'68 | 128 - 160 ! 20 | 13 ‘. 65 \‘ Indonesia
June 5, '70 } 17- 67 | 160 | 66 | 66 i Japan
! > '\
Oct. 1, 71 | 30- 90 | 1000 834 | 83.4 |  Japan
Aug. 12, 69 a1 8 1 | 12.5 1| U.S.A
L 2 1
“Nov. 30, 69 | 92-180 T 80 a0 | usaA
Nov. 29, ’69 73- 96 | 5 2 | 40 . U.S.A
| | | | |
Oct. 28, 69 |  84-151 | 50 | 43 86 | Japan
| k
Dec. 4, 70 94-122 | 20 | 15 75 | Thailand
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B Traohycorpeae

Subfamily ; Tribe
Coryphoideae ’
|

VLepldocarymdeae Lepjdocarveae '

Calammdeae Calameae

Phoenicoideae i Phoeniceae

Arecordeae . Arecae

Kentieae

| Pt&cospermeae

|
\

I

|
_[ Clinostigmeae
f

!
!
|

Japanese Name

'Syuro

Tosyuro

: Urok()éohéiy rasi

‘ Amamlsaral\kavam

Kanar iiyasi
Natumeyasi
Sotetuzyuro

Kabudati Sotetuzyuro

Sinnoyasi

Iwayama Natumeyasi
. Sato Natumeyas1

i eroz1

Kurii Pmanpd

Himesyozyo‘v asi

‘ Kentyayasr

f Hirohakentyayasi

Yusurayasi

Yusurayasimodoki

Siroamidaneyasi

; I\11roamldaneya51

Orubukentyayasr o

Daloyahazuyam

j Komotikentyayasi

|
|
|
j

Vﬂfpsrdeae T

| Ceroxyleae
|

i Yahazuamerica

TyaboyaSJ
Nagabakeyast

| Man1rayas1

Saklsxmayam

Yamadorxya51

Mremrtuyaya'n .
I\yubadaloyam

Kayabaoyamaya51 .

i Tokkunyam
Tol(kurlya51modok1

: PanamabakayaSI N

Species

'Traclzy»éarpm excelsa H. Wendl 7

o T. fortunei H. Wendl.

Mauritia flexuosa 1inn. f.
Salacca edulls Rerw

Phoenix canarzenszs Hort ex Chaub
. dactylifera L.

. loureirii Kunth

. reclinata N. J. Jacq.

. voebelenii O’Brien

. rupicola T. Anders.

. sylvestris (L..) Roxb.

TTvuhY

Areca catechu L.

Pinanga kuhli Blume

Curtostachvs lakka Becc.

Hoz;ez;a éélnvor;eaha '(C. Mooré et FM ue]l)
Becc.

H. forsteriana (C. Moore et F. Muell.)
Becc.

: ‘4;'c!zo7zto;bkoenix alexa;zdrtrz-c;r(F. Muell)

H. Wendl. et Drude

A cunninghamiana (H. Wendl.) H. Wendl.

et Drude

- Dictyosperma album (Bory) H. Wendl. ct

Drude ex Scheff.

D. aureum (1. B. Balf) Nich.

Drymoplzloeus olwaeformzs (G1seke)
F.ALW. Mlquel

Oenocarpus panamanus L H Balley

Ptycosperma elegans (R Brown) Blume

- P. hasinoi H. E. Moore

o Salakentm llukiuéfzszs (Hatu51ma)

P. macarthurii (H. Wendl.) Nich.
P. propmquum (Becc ) Beu: ex Martelh

Remhardtza graczlzs (H Wendl. ) Drude ex
Damm.

Rhopalostylzs sapzda H Wendl et Drude N

Veitchia merrzlltz (Becc ) H.E. Moore '
V. montogomeryana H. E. Moore
V. winn H. E. Moore

Clznostzgma ponapénszs H.E. Moore -

H. E. Moore
(,hrysalzdocarpus lutescens H. Wendl

Neodypszs deoaryz Jum

: Roystonea regta (H B. & K. ) O.F. Cook .

Gaussia atienuata (O F. Cook) Bece.
llflascarena lagemcaulzs L. H. Balley

; M. verschaﬂcltn (H Wendl)L H. Ba1ley
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; . . [ Number of Number of
. | Period required to ! : Percentage of
Date of Seeding | y . i seeds germinated o Source of seed
T serminate, inda¥s | jnvestigated seeds | Sermination |
Dec. 1, 69 | 32- 94 | 50 44 ! 88 Japan
Feb. 2, 70 | 74 - 108 40 22 i 55 U.S. A.
Aug. 26, '70 | 152 8 1 12.5 | U.S.A.
Mar. 15, ’70 | 92 -120 25 8 32 ' Indonesia
Dec. 12, 70 37- 60 | 1000 935 93.5 Japan
June 6, 70 25- 56 | 500 473 94.6 Japan
Oct. 1, 68 | 38- 65 | 500 480 96 : Japan
Oct. 1, 68 | 8- 76 | 100 91 ‘ 91 . Japan
Nov. 29, '71 30- 8 | 2000 1864 | 93.2 | Japan
Dec. 1, '70 | 53- 92 20 16 } 80 . U.S.A.
Sept. 1, ’68 34- 64 ! 10 8 ! 80 U.S.A.
Nov. 1, 71 | 30- 60 10 i 4 40 - Indonesia
May 16, 70 | 79-158 | 10 ; 3 30 . U.S.A.
May 16, '70 68— 91 | 150 | 64 ‘ 42.6 | Singapore
Feb. 1, ’68 76 - 201 100 53 53 | New Zealand
Fed. 1, '68 74-197 100 63 | 63 New Zealand
Mar. 3, 70 | 25~ 35 30 26 86.6 | Formosa
Feb. 10, ’68 91 -101 12 8 66. 6 U.S. A.
Sept. 3, '68 30- 57 15 6 T | UsA
Sept. 3, 69 54- 81 10 50 | US.A
Feb. 2, '12 121134 10 70 . USA
July 22. '8 70-8 | 10 3 " 30 | USA
May 7, '68 | 90 - 158 200 176 ; 88 U.S.A.
July 23, 70 | 72- 93 5 | 1 | 20 U.S. A
Apr. 8, '68 | 78 - 143 10 | 5 | 50 U.S. A.
May 6, 70 | 138 - 162 8 2 3 25 U.S. A
Nov. 4, '69 76- 98 5 2 | 40 U.S.A.
|

Sept. 3, 69 |  60-118 10 2 | 20 | New Zealand
Feb. 25, '68 | 65~ 79 10 6 ; 60 U.S.A
May 23, 68 53- 64 10 6 1 60 U.S.A
May 21, 69 | 66— 81 10 | 5 | 50 U.S.A
July 23, °70 76 - 105 5 | 2 | 40 Ponape Is.
Nov. 15, 70 | 12-122 | 120 | 89 74.1 | Japan

] | }

S I S | : -
Nov. 13, '71 | 27-135 | 750 1 677 - 90.2 | Japan
Oct. 15, ’69 | 52- 58 | 8 | 3 | 37.5 | US.A
Sept. 3, 69 | 142-226 | 20 { 14 ! 70 | USA
July 22, 68 | 40- 68 | 20 ‘ 14 1 70 | US.A
Aug. 5, 70 | 95 - 234 , 20 & 12 l 60 U.S.A
Oct. 5, 70 l 74- 93 | 20 , 14 | 70 . U.S.A
S I ] ! B —
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Subfamily Tribe ' Japanese Name ' Species
, , r el - |
Arecoideae Ceroxyleae Mayayasi | Opszanam maya O. F. Cook
Himenise Daioyasi | Pseudophoenix sargenz‘u H. Wendl. ex Sarg
A Oncospermeae \ Takeumaklrnya51 i Verschaffeltia splendzda H. Wendl
‘Chamaedoreae Teebur uyasi ‘ Chamaedorea eleg(ms Mart.
; Kirebateburuyasi " C. erumpens H. E. Moore
! ; i C. microspadix Burret
i i C. oblongata Mart.
C. seifrizii Burret
! . C. tenella H. Wendl.
Caryotoideae Caryoteae Kurotugu ; Arenga englerz Bece. |
Satoyasi L A. pinnata (Wurmb.) Merr.
Kodanekurotugu | A. tremula (Blanco) Becc.
; Komotikuzyakuyasi ' Caryota mitis Lour.
| Kuzyakuyasi ‘ C. urens Linn.
Cocosoideae | Attaleae ( ! Azph(mes acam‘hoph}lla (Mart ) Burret
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Summary

This investigation was undertaken during the period from 1967 to 1973 to ascertain the period and

percentage of germination of ornamental palm seeds.

Seeds of some species were directly collected in South Japan, and some others were introduced
After collection or introduction, the fleshy
pericarp of fruits except Cocos nucifera 1.. was removed, the seeds beeing throughly washed with

from Sotheast Asia and Florida, United States of America.,

water,



Y UREMOMER X ORI T LR 23

| . . Number of | Number of | |
. i Period required to ‘ . : . . Percentage of |
Date of Seeding 1 germinate, in days | inv:fgficésated | gersrgégzted | germination l Source of seed
Feb. 6, 68 | 99-149 | | s | e | USA
Dec. 12, ’68 | 154 | 10 | 2 j 20 . U.S.A
Jan. 22, 73 | 38- 43 | 2 | 2 100 | Indonesia
May 7, '70 127 - 300 3000 2430 ; 81 Mexico
May 7, ’69 124 - 225 20 9 i 45 U.S.A.
Feb. 24, '68 49 - 95 12 7 f 58.3 U.S.A
Nov. 29, ’69 187 - 237 15 6 | 40 U.S. A.
Oct. 16, 69 | 231 - 319 20 8 f 40 U.S.A.
Nov. 16, 68 | 90-126 | 10 6 | 60 U.S. A
Apr. 15, '70 315 - 360 100 73 § 73 Japan
Oct. 15, 70 190 - 245 8 2 ; 25 U.S.A.
Nov. 11, ’68 165- 175 20 14 * 70 Japan
Dec. 1, ’68 122 - 141 100 76 ? 76 U.S. A.
Dec. 1, '68 201 - 216 50 34 : 68 Formosa
July 22, ’68 | 70- 90 i 8 | 3 37.5 | Formosa
Mar. 15, 70 | 304-352 | 30 : 19 | 63.3 | Malaysia
Feb. 20, 70 68 - 213 f 30 | 17 ‘ 56. 6 ; U.S.A
July 22, 68 | 281 - 304 | 10 ? 6 ; 60 2 U.S. A.
Sept. 15, '67 28-960 | 500 213 ‘ 42.6 ’ Japan
Sept. 16, 69 | 60 - 585 ; 20 : 8 1 40 . U.S.A.
Aug. 1, 68 45-150 | 13 i 13 | 100 | Malaysia
Aug. 1, 63 51 - 153 ! 4 : 4 ! 100 | Malaysia
Feb. 3, 70 84 ! 100 1 4 | 4 1 U.S. A
Feb. 1) ’69 97-256 | 20 | 13 ; 65 . Japan
Sept. 28, 68 S 105-132 | 0 4 40 | U.S.A.

Seeds were sown in the river-washed sand-soil in pot or box at depth of approximately 1 ¢s. The
temperature of sowing-bed was maintained between 20°C and 30°C in a plastic green house. The re-
sults obtained were as follows :

1. Germination percentage and the period needed to germinate after sowing are summerized in
Table 1.

2. Seeds sown soon after collection in South Japan were found to germinate in a period shorter
than that in case of the seeds introduced from foreign countries. With regard to the reason for this
difference, the following items were considered : grade of ripeness, freshness, dormancy of seeds and
the method of storage afier-ripening presumably correlated with the eventual viability of seeds. From
the practical point of view, full sceds should be sown as soon as possible provited that they were col-
lected after ripeness.

3. Seed germination in the genus Phoenix and Washingtonia began in a period shorter than in
other genera, namely, beginning 18 to 21 days after plantation, and finishing in 88 to 92 days. Seed of
the Caryola nceded more than 122 days to germinate, seed of the subfamily Cocoideae requiring 70 to
150 days for germination, or comparatively longer period than many other species. Seeds of palm
taking longer period for their germination seems to have the seed-coat-tissues more impermeable, or
the water-absorption made less effective owing to hard endocarp, than those observable in others.



