T 0FaVvhDORFREVBLREDEFICONT

ya vl

(1B m504.8 5298 20)

Studies on the Promoting Germination and the Growth of Seedling
in Strelitzia reginae Banks

Kiyotake ISHIHATA

(Ibusuki Experimental Botanic Garden)
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%5455 5w4 Bird of Paradise Flower,
Strelitzia reginae Banks |37 7 ) HIEBED LIEE
WA T, ZOXF VT o VBN EHELITE-T
FAEGI DL E U TOHBEL ST % - T — 7,
M T OREFRIITIYE L, RGO LTR IR L
755 T AL L Lshs b FEHIT OV TOIFE EE I
B3I HTFRDE CARRE DR & REIT X - TH
FEBTHON TN ZDOBEETHS. TOEYOETD
Fehe, F2re 5 T TR TR A AR BRI
Bt D B2V T L, WHERE, A EOHE
o EhOTHERETHS. REROHRD S COET
WBEHEEHEIN D E AL LSBRHOERBETOFRY
e, PRIRFTI S & O S h T 28 5iE8, Gibbe-
rellic acid, Ethrel (2-chloroethylphosphonic
acid), Ethylene chlorohydrin 7¢ &z & A %77
VY, ThSWHET OB 2L YRy OEFICRIT
TR RMREIT S E L LT, ERE, HEMT OV TOH
L HHOETRN, ZZOMERBIOTHRET 5.

AT T O L, B A1 & ERSCORN %
B - T2 R A AR I LI PR O R 2R
. FARBUIEYRBS M A R, AHER
KEORDBNIZISE, FHICHEITPENEICAS &
LAKRECHEERET S,

MRS UICEREE

T TR ES A PR YRS R TN T,
SENIR = — by AT LTk K DEREE L, £RH
#%20~40 AFE LT T O 5 BIBRM IIZEBED B
DR L, &EBOIEXIT SO RFEHA L.

FIER TR 0. 5~1 mm OFFH| Uiz 1k %2 K8k
L, Wiy 2hd, REMER2T- 10 RERK 4t
Uiz, FEHFRIL 4 SR 2 AN, $RRICDED/N

BRI AL, THhiCpROMEL% 0.55 kg 71/, 1
$hicSORiFExE L, 128> TIRELN. HE
X 0.5em & LTz, FEFIITERSE D AUV BEEK »
F, JEORED S LTV, Bd RICYEFERENB
bzl eFFER & L. BXERL HIEEITOER
I LB OEMOEERAGEL, 2hZhEN, ¥
PEE LI, BRHBRE bI3TEE 65~T70 DRIFHA L7,

gl HET ORI L OOFEF RS

HREZHID 1, 200 BROD 2odod> 5 60 fR 2 IEVEARNHE U,
ANT#ER 27> TN IR I8 HDRRE, EiE
ONICFETORREBZM|A LI, IO T2
W 30°C OBBIRKPICEIR LAF S, 208G
PRALI.

FERT LR BEAEIT & B P8

a J4WERE Gibberellic acid i€ & 2 LF8EF

Table 2 IZ L ULIZHEE 2110 25°C OEEIBKPY
WWER U 7. BRERNIERIS B 50 cc
T SORH TRABIEL, Zh ZTHOLBIRRE
FUTC $230 9rR Akok U 22, BnERR & Gibberellic
acid &0 f{ASTNBEX TIZBIRE T UELZ05
30 7R KEEL, % D X 51T 24 K Gibberellic
acid JITBH LT, FHRER O S ORI M EE 30
DEKPEL & 5 24 REAKICERBE L 72, 7ok WX
24 WpREKITEBE LI,

b iR, Gibberellic acid, Ethrel 33 & ¢f Eth-
ylene chlorohydrin DyLEE%HE

Table 3 IZ/R LT L 5 728 HiER, Gibberellic acid,
Ethrel & AU X Ethylene chlorohydrin T X A#8
A AEOFNE G LTz, 7245 Ethrel &R
1X Ethrel 10cc 2 A U712 500cc 735 22T
T %2 H—EHITANT D5 24 B B L.
Ethylene chlorohydrin QLBEZ EHEERRIE %2 F10,
30 YRIKEE LT DB 2R Zh o MBI 12 KB
LTz, &tk 25°C 8407 30°C RIS LIt HIRSR
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PUTERIZEEL T2,

¢ R IZBEESHTICET 3 1HE, Gibberel-
lic acid ¥ )¢ Ethrel & A SEMHO%HE

Table 4 IT/R U7z & D ITHIF R & AR O % 700
THIRES 2 HVy, 20, 25, 30°C, BEWEIEK T3 25°C,
30°C OREFRHTFTTHREIY, LTI X
IS HERmE L.

HEE  BEHRERALEE g & ONITES T ALITRE T DU kB
& R OZAL

T %2¥E%® L Table 6 {TRLICL 5 el %17
12, FERDRER 5 KIS EER 30 yREAkE L. B
UK BE2ZHIL PO TOICBER T 38BE L,
A 77 TUBRMEEL, MUE2EEE LT —#FiC
30°C HHEBANTHKITEET LIz, BBFIIC S O
£, B, EEPIIUBKT RITT R HE L
7. SEALER & URRRER 5 Sy FIALE ORI N R &
7 va itk DBEMEITREI L.

& S
EEBR [ FETOREL L ORI

1) Strelitzia reginae Banks OFiTIERE

R FIZ 20 81 D O il A O T b3 J6 %
U2 S SRMIT9~30 kg, P 18.4 k7, Fhuiz 50~
60 KIFEH F 5. B~ZITIRDIER 178 H, H~EHIK
3153 HAR THERhT 5. 5B T 5 & 3 S RIIMER T
% (Plate 1, 2).

FETIIHERE 0.7~0.9cm, #ik 0.65~0.75cm O
G, MRIEER, B, ERGME (NERED
oS TNA, FETIR O FHITH 0.2~0.22¢
(Table D). B3, M PEETF, HKEETO
e LIIFE—J5m %2 & b micfiiEm L, B3
5. 9~T7. 4 mm, FRIRERDEDS 1. 4~2. 8 mm D4k
TE TSR ICE: L T % (Plate 3). IRSLIZEYE,
MR P LS T 5. 10 FOUCIERARE 1
DA LAV S, NZIIHECIR IO PRRIT D 5. ~F
HMTIZ B EMBIROR A (R %221 T 5.

2) FEFRREA

RIS BKBEAR G 5 & BERAT ifii L 72 SBimds Nz U

b, FHIROWE 7g- THEL, BN UEH =
5. U FEERIRRRIC LIEMICE - KD
RIZPEAL Button %23 % (Plate 4, 5). #0
— > 5 FIFHIRD 803 TS,  Hids & ShZFEEDS fgy
B. SR TEMD 5 FEATT A IROMEEIZ R
Tt 5. FEEFRUZFETITN UBE TIRBI I8!
35D TH-TC.

FFPUTIE THEOEEITHIYN T 22 0H 5. 3L
BTy E UTHRIAIT 5 S FABHC, SRS HMITHET
ZC ik D ERIZ—EREIN . DFHEH 1 KFR
HU DL ICARIEDFEET 5.

e L PELIET & 3Rk

a Table 2 iZ/Rg3@ Y, MHER 10 S>RIMFRHSFE
FRAEDBED G - & §H L, 5 DMNBEROFKIEIR
PR GRIE L 72h, RS 10 R L b B RER
Elso 1z, 40 yRILLED IBHX Tid FEXEY S 1
VAGIEECW ol

i & Gibberellic acid OPEFHUTE 2R, 5 &,
50 ppm BT E ORARRLEIT L ARIES FERICE
VY. FRICHARER 5 4y & Gibberellic acid 50 ppm &
DMHERKIZIEFE IS B &b FHEV R oh, FEER
HEEFEHHED AR B SN, ERERLEE
Gibberellic acid 200 ppm # 4 -&MFEX 2 Table 2
I U®T & 51T 50 ppm JUEIX & b EHT ORI %
1o o8 Tohs, HEFERTIIEWER - Gibberellic acid
50 ppm DH}H 8 MEXITH - 12, FEHTEER 20 4
Gibberellic acid 50 ppm JLBX Tl 6 % DIEFIE
KTh-TcDiexdl, Gibberellic acid 200 ppm &
DMABEUIRX TIX 34 BTH-12h5, WIFN b E
MMBXICS, - 1. Gibberellic acid Bif 24 e
Tl 200 ppm 55 50 ppm & D EOFEFERIRL, B
BT EA DB A S5 NT2H3, WFh & B0
FEHH 36 BILEK - 1C.

JEALIT & FRTRFRRALEEIX DFEFF S AN [~ T, Gibbe-
rellic acid SUEHSEAPEIE ShFIRHE & ATEWIDS FERNIT
Rl 342 LD ER/R LT (Plate 6). BERiERALE &
Gibberellic acid 200 ppm #4548 PP Tt $ic
COBADHFETH- 1.

Table 1. Size of capsules and seeds of Strelitzia reginae Banks,
Capsules Seeds

Number of e R g e

. ! Number of . i
investigated Length Diameter ’ Weight seeds in- ‘We1gh_t per Length | diameter

capsules ( cluded in | erain l

cm cm : gm capsule ‘ gm cm | cm
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Table 2. Effect of sulfuric acid and gibberellic acid treatment on the germination
of seeds of Strelitzia reginae Banks,
Treatment Number of germinated seeds ', .
STobe- T GIBE & o Germina- | Mean days
t Gibbe- | Gibbe- . tion needed to
Sulfuric| rellic | rellic Days after sowing Total percentage |germination
acid acid acid 15 16 17 20 21 22 23 27 30 34 38 44 47 50 55
50 ppm |200 ppm %

5 min : 4 2123322 2 21 42 28.54-8. 47
10 » 3 1 5 4 11 11 17 34 21.44+4.75
20 » 3 3 1 1 1 9 18 32.947.52
40 » 0
60 » 0
non 24 hr 21 11 2 7 14 42.4+6. 54

Smin | 24 » 2 2 1 2 411 4 3 3 2 1 35 70 31.4+48. 82
10 » 24 » 2 4 7 2 41 1 21 42 31.9+6. 67
20 »# 24 » 1 2 3 6 25.348. 09
40 » 24 » 0
60 » 24 » ; 0
non 24hr | 11 12432216 32 42,9+ 8.75

5 min 24 n 1 2 2 1 1 7 3 2 1 20 40 29.0+ 6.91
10 » 24 » 1 3 2 2 2 3 21 1 1 1 19 38 30.34+10. 25
20 # 24 » 1 1 2 31 3 21 21 17 34 29.7+ 9.13
40 24 u 1 1 2 21.0+ O
60 » 24 »# 0

Control| } | 2266 2 18 36 | 39.7+5.21
50 seeds v\r&ere sown in each treatment in electric-heated hotbed at 25°C
Table 3. Effect of chemicals and temperature on the germination
of seeds of Strelitzia reginae Banks.
25°C 30°C
. Mean days . Mean days
Treatment Ge{irglllna- needed fo Ge{ing;lna- needed fo
germina- germina-
o ‘ percentage tion percentage tion
Gibberellic acid 200 ppm 24 hr 10 42. 84 9.81 4 34.5+2.12
Gibberellic acid 1000 ppm 24 hr 18 36.14+ 9.13 0
Sulfuric acid 5min, Ethylene chlorohydrin 2360 42 31. 6+ 6. 64 10 33. 446, 02
ppm 24 hr
Sulfuric acid 10 min, Ethylene chlorohydrin 2360 48 25.8+ 7.31 12 27.147.70
ppm 24 hr
Sulfuric acid 5min, Gibberellic acid 50 ppm 24
hr, Ethrel 500 ppm 24 hr 68 37.44+ 8.38 12 28.0+4. 89
Sulfuric acid 5min, Gibberellic acid 50 ppm 24
hr, Ethrel gass 24 hr 42 31.1+ 5.61 26 23.54+7.35
Sulfuric acid 10 min, Gibberellic acid 50 ppm 24
hr, Ethrel 500 ppm 24 hr 32 28.5+ 6.57 20 22.5+4.50
Sulfuric acid 10 min, Gibberellic acid 50 ppm 24
hr, Ethrel gass 24 hr 62 25.4+ 5.47 24 24.9+7.94
Sulfuric acid 5 min, Ethrel 500 ppm 24 hr 42 33.9+ 7.22 0
Control 24 37.2+11. 34 2 41. 040

Seeds were sown in electric-heated hotbed
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b Table 3 ITRTHEH, FLEOHAITI 25°C
DERNTE R 2R LT

LSV %47 5 & 30°C G REER R O )
DA EWD SN DBH, FEFEHZ 25°C L H o 2g ik
S N Y e

HiEe, Gibberellic acid 50 ppm & Ethrel 500
ppm & DRAEEIE, 25°C 3 30°C L Hix 20105
VY 68 BOFEFERRBINL, JALIID 24 2T~ D
OMEDED SNz, FRROMAGERIED 5 5 R
B8 ic X A MIBHERG & Ethrel QuBip:t O W% 24 %
&, BEER 10 SMMEIXK T 25°C OYAI AU L
PROBE VRN DRV AKTH-T2. 30°C TR
LUN IS EEALEE X b FIERGER DS, LI E D
K EWVEIEB AN Ih - T2, BEHRERRHWEE & [k
% &1k, Gibberellic acid, Ethrel O#lA &AL
T3 30°C X bH 25°C DFHFEAEHET L, MAFE ()
HOHEmZ2LY L TWA.

ik & Ethylene chlorohydrin 2,360 ppm
AR T 25, 30°C & & ITEMLE b FEE itk
BIRHNED S, IREEER 10 5y & D HA G ELITTIE
25°C CWIFEE R B 25. 8 H, FEIFEHR 48 95 21472903,
FAHLD 30°C TRFEFH, FBFHEOVWTNE 25°C
T4 - 1z, Gibberellic acid BFULEEIE 200, 1,000
ppm & b ITIRIAFRITE 5 7.

JELERD A, 25°C [Xid 30°C [RITHATHHY 4,

FEEAPE DI - T, LT ERDLEL D
FEFOOFIEEEL 30°C DR H B ERRET HE
DEERLS.

C  IWALBEO i AN 20°C T 28 2B
Lizhi, 25°C 13 14 %, 30°C RTize ALk
o 7. WEER T 25°C C36 BOFELLZ LY L,
30°C 13004 b, FAEMERHIE 30°C LINEH B
toLEbhI.

TETHEERL I 5 O RILERCREFE MERh RS L,
12 200C & 25°C ISV TV 2R L 7s. FEE
FTER H B ETRERIC & A ALEI R D BWRERI /s 72
5, FEEII S D TTHNE - Tz,

HERR 5 4> & Gibberellic acid 50 ppm 24 B[
AE I PR 5 rRUAIALEN X b FEHE AR
B DT, BRI E 31T 25°C T - & B
FEHA IR LIS, BEHEER 10 2> & DA G BNE S
SYMLERY D R EAE SN TS, FEFHUE 5
X Y»iahgh-710.

Gibberellic acid 50 ppm Bifi 24 BEBALEETIE 4
BIRKR D 25°C THEARMRIR 230, HEETS 25
°C %320, 30°C L h g N TORHNT I LT
QB EIS/ ISR AN

FAREEE 5 4y, Gibberellic acid 50 ppm 24 54,
Ethrel 500 ppm 24 DA G LI BIREIIT
MEAFILE DRSO TR RIR L, BAMREATIZ 25°C>

Table 4. Effect of chemicals and temperature on

i 20°C |
Treatment i - i
.. | Mean days |
Ge{irgrllna needed to |
| germina-
e _|percentage| Tiiion
Sulfuric acid 5 min 52 | 25.6146.91
” 10 min ; 20 24.30+3. 87
” 15 min i 2 | 26. 0040
. —— S A
Sulfuric acid 5 min, Gibberellic acid 50 ppm 24 hr | 60 | 28.56--9.00
” 10 min, ” 20 19,70+3. 98
Gibberellic acid 50 ppm 24 hr l 6 ‘ 33.66+4.93 |
[ e - - - - S e e e e e e e e -“ e
Sulfuric acid 5min, Gibberellic acid 50 ppm 24 hr, Ethrel 500 ppm 24 hr ; 56 | 25.75+6. 31
Sulfuric acid 10 min, Gibberellic acid 50 ppm 24 hr, Ethrel 500 ppm 24 hr 0 %
Ethrel 500 ppm 24 hr ‘ 34| 37.70%7.15
Sulfuric acid 5min, Ethrel 500 ppm 24 hr 62 26.3516. 44
” 10 min, ” 4 20.0040
Control - 28 l%imi&BM

Seeds were sown in electric-heated hotbed and incubator
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30°C, 1HIEE Tix 20°C==25°C>30°C &0 5 KD
B 2R LIz.

iR 10 e & Gibberellic acid, Ethrel #i#
AP AREIICZ ORIFUIIEYD S gk - 7.

Ethrel BUBMIETIE, fHBBSHNTIIAER & 3%
BB D B PENFEIE R B oL AR Tt
IMTETFE - 103, 25°C 34 %, 30°C 26 B FH K
CHIFR B OMBIE 20~25C LI 5.

EORER 5 57, Ethrel 500 ppm 24 W RLIIE % B
T BIBHRRBL 45 X OF SEALTE X b E TSR 2R
U, BEWEK30C TS » & 3 FILFRERBE S,
Ethrel @ R 255137 405 As e b 3
(Table 4).

fHRBHN TIIERIC L » T— O REF O T %)
KB 65N 503, FIFFJER B SO 2R U,

ez 10 5y & Ethrel OfA S0 MEMBE &
b %#g‘q;ﬂgb)ﬂ 1.

FEFHOARITHF %5 Gibberellic acid D%z
Table 5 iz L7z, 3 7¢b b Gibberellic acid
TIXYEOMEEEVERDG A S, FHTEL & 2%
EREDIITONTA B E, B E DA -SHLIE
132 Z OB L D RXINT ED s bbb,

P |

#ifk % Table 6 (TR U Tz, Wk RERB5 1AL
R - &bDholc. BB TIX B 48 B

B O RCRMIX DY 1. 2 {5 2Kk L TH D, Hilg
AT & - THI DBKESER SN 5 T L3R
Lz,

JEALPHRE T DFERZMEIZ Plate 710R 3 & 5 ICIEH
THEITDH 505, WiHiEER S 9> RINIE O FE RIS R H R
TTHENLTO AL 253 BIRIEE 20 2) 1AL Y SELRR
WEALNY R o VHEETH- .

£ S

Streliizia reginae Banks O Fi-{1d 2 Fits s R ©
FEHEBRONB L TAHH S (Table 2), ZORETITIE
IR & I 20 &, —BERIE TR E 765 T
WV BRI, L 23 DEEL SN,

PR DI OFEFEAHEIT DU T Scott?s:29) T
& % Strawberry fliT X 3 2 HERALTISER 213 U
¥ Hutton (Phaseolus atropurpureus),’® Phipps
(Pueraria kud:zu),*” Gray (Leucaena glauca),'®
Bogdan (Glycine javanica)® 7g& #REDONEICH
WTOBED D 5.

AEBITIN T, BRI TEFRECHY TH
LR EMI. CORBEBBLINT & 2 R I3 R
Z O OMFRDOWAKHI: 2T 5 L TR X o %
FLbDEBAILNS.

TR ALEN U To BT REG RIS At U, B3k
o L O A MU RIERIT & o2 b DEEDSED B

the germination of seeds of Strelitzia reginae Banks.

Incubator Electric-heated hotbed
25°C 30°C 25°C 30°C
Germina- | Mean days | Germina- | Mean days | Germina- | Mean days | Germina- | Mean days
tion needed to tion needed to tion needed to tion needed to
percentage |germination| percentage |germination| percentage | germination| percentage | germination
46 f 20,39+5.75 34 20.64+7.05 46 24.65+44.28 24 25.25+5. 84
12 0 19.0045. 35 18 16.554-2.94 | 6 24, 33+5. 31 6 17.33+3. 29
0] i 2 13. 0040 0 | 2 14. 00+0
68 22.97+6.70 36 20.05+48. 86 60 26. 63+ 5.65 56 16. 57 +5. 37
26 17.38+5. 10 28 13.85+2. 38 6 22.66+12.28 6 17. 66+5. 24
10 25. 80-+7. 80 6 26.66+5. 72 40 l 36.15+6. 61 32 35.1247.50
56 20.89+5. 98 28 20. 28+49. 58 62 25.8346.27 60 22.03+47.53
0 0 0 0
20 30.10+9.39 | 6 30.33£4.55| 8¢ | 62.29+5.46] 26 31. 4645. 49
56 18.50+3.60 | 34 |17.23+3.2¢4] 66 27.00+5. 40 68 19. 94-+5. 98
2 16.00+0 f 6 14.00+1. 41 0 2 15.00+0
14 i 27.85+5. 98. 0 1 36 | 37.1147. 621 32

{
1

| 38.93+7.30
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Table 5. Effect of chemicals and temperature on the

1 20
Days
Treatment after Number Average
b in height
sowing of (A)
) siedlmgs em
. . . 26 7 1. 90
Sulfuric acid 5min 60 2% 6. 78
10 mi 26 7 1.27
7 i 60 10 7.81 |
— |
|
” 15 min 2 |
. . . . . . 26 4 2.50
Sulfuric acid 5 min, Gibberellic acid 50 ppm 24 hr 60 30 8 29 1
[ |
. . . . . . 26 10 2062 |
Sulfuric acid 10 min, Gibberellic acid 50 ppm 24 hr 60 10 | 806 |
— ; |
Gibberellic acid 50 ppm 24 hr 26
24 60 3 1.75
Sulfuric acid 5 min, Gibberellic acid 50 ppm 24 Ar, Ethrel 500 ppm 26 10 2.56
24 hr 60 28 10.32
Ethrel 500 ppm 24 hr 26
60 18 7.21
. . . 26 9 1. 90
Sulfuric acid 5 min, Ethrel 500ppm 24 hr 50 31 9. 64
. . , 26 i
Sulfuric acid 10 min, Ethrel 500 ppm 24 hr 60 | 2 10.00
26
Control 60 14 8.27 |
Table 6. Water absorption by seeds after various pretreatment of Strelitzia reginae Banks,
Average values of 100 seeds each.
I Water
: Thick- : absorption
Treatment Length Width ness Weight by seed in
percentage
mm mm mm gm %
Water, Before soaking in Water 7.65 6.21 6. 06 0. 205 100
After 12 hr in Water 8. 06 6.71 | 6.27 0. 227 110. 8
Water, Before soaking in Water 8.19 6. 43 ‘ 6. 07 0.224 | 100
After 24 Ar in Water 9.11 6. 81 | 6.40 0. 250 111. 6
After 48 hr in Water | 0. 253 112.9
Wounding, Before Wounding 8.13 6.13 | 5.75 0.193 | 100
After 24 hr in Water 8. 44 6.50 | 6.28 0,229 | 118.6
After 24 hr in Water { 0.242 119.1
Treatment with Sulfuric Acid for 5 min, i 1
Before the Treatment 7.94 ~ 6.32 | 6.15 0. 204 100
After 24 Ar in Water - 8.49 6.82 | 6.69 0. 240 118. 8
After 48 hr in Water , 0. 243 119.1

Temperature of water wawsw ml“<ept at 30°C
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growth of seedlings of Strelitzia reginae Banks in incubator,

eC 25°C SOOC
Diameter | Average | Diameter . | Average | Diameter
of base Number in height| of base Number in height! of base
(B) A/B seedlm S| C> (D> o/ seecﬁgn S (E> (F) E/E
cm g i cm cm g cm cm \
0. 207 9.17 19 | 28 | o026 | 1082 @ 14 457 | 0.351 | 13.02
0.263 | 2578 23 | 12.34 0.311 | 39.67 | 7 13. 77 0.312 | 44,13
0.177 7.17 5 3. 06 0.240 | 12.75 7 3.90 0.231 | 16.88
0.204 | 38.28 6 6.75 0.350 | 19.28
1 3. 40 0.200 | 17.00
0.210 11. 90 24 3.35 0.217 | 15.34 14 6.63 0.237 | 27.97
0.270 | 30.7 34 14. 60 0.280 | 5214 9 10. 36 0.286 | 36.22
0.148 | 17.70 n | a7s 0.156 | 24.03 14 | 7.9 0.216 | 36.57
0.218 | 36,97 13 | 1610 0.360 | 40.72 i
H f
s | 23 | o022 | 1049 |
0.175 10.00 | 5 llms 0.326 | 54.08 1 9.9 0.300 | 33.00
0.192 13. 33 22 435 0.238 | 18.27 12 | 573 | 0275 | 2083
0.301 34.28 28 | 14.41 | 0.281 | 51.28 6 | 1436 0303 | 47.39
\ | i
4 175 0. 232 7.54 1 180 0. 190 9. 47
0.324 | 22.25 10 | 822 0.300 | 27.40 2 12.75 0.275 | 46,36
0.211 9.00 . 25 333 | o272 | 1224 | 17 455 | o0.288 | 15.79
0.32¢ | 29.75 | 28 16. 52 0.29 | 55.81 | 9 14. 60 0.283 | 51.59
2 | s25 | o305 | 17.21
0.340 | 29.41 1 13. 00 0.300 | 43.33
3 1.26 0. 266 4.73 |
0.297 = 27.84 7 12.81 | 0.293 | 43.72

(Plate 7). HMiFRMLE L 7:F8F Ok BI3 R 8L
B3 & ETHH (Table 6), Wkl T 3
CEMFEFDR2ED 2OICEE 2 BEN ) ZRUIZE
DEEDLNS.

TARERIT & 2 MBI T 1TV T, 10 23 RILEE 13
5 YRAEIT S ~RFEFDE ST INTIHS, T
FIZMITIE T U2, CHUSRREERALTE A5 TR Rz D K7k % BH
*T%ﬁ&ﬁﬁ?%%?@ﬁf@( e, BRITET

O, REROET 2L LICDEELLNS.

Afanasievz’ & Cercis canadensis DFETITISUT
BRI 30 SYILBED ZHIR %58 T Bh5, KEBITE
WTIE Strelitzia reginae @ 40 35 X ¥ 60 Sy
Tix Gibberellic acid 200 ppm & DA ENEIC
BT, ME—HP FEFLUIIDAE, TNTRFKEE
o TED, s REFO BETIRIZEAL JERE
WLTWI, D ED54053H AT 60 53 &10 5
BRICHD T 2 0B T3 B89 X THROEMT
THEPB IO, EEPIXIBILLEDEHEIN

L. EBE, BREMPICOVWTIZZ L RO T E
BROFELHE IN TN B, EREBIC L 20T S
Sy IR DS D (6] b 2 5 T R ITH T
HATEDPLY INIZH, AUt NT 4 H5 T HR
INTNS5 DPRMEOSEME: 2RI T 2D THA
5,39

BiEs & Gibberellic acid & DA ST
WiER 5 4, Gibberellic acid 50 ppm 24 B[S 0D 2
BRI S - & SRV Th- 10, IEHiEE 20 4,
Gibberellic acid 200 ppm JUFFE, [FIHEHER 20 510
3, Gibberellic acid 50 ppm L b BiAFEER 2713 L
72, CHUSEBEE D Gibberellic acid 23F53EpEHC
XU AYEA 243 272002 DMOBIEIT L 3
b DB L TUL. Gibberellic acid 200 ppm 24
RefEALIRE 50 ppm L D & FEEF(EHE DRI b1
7z,

Gibberellic acid 50 ppm, 200 ppm, 1,000 ppm
24 B BUHALIRIE BB BLBIZE D, »i-



TRIFRE R DL QOB E Bbh s #iF 2 RUTC
(Table 2, 3).

Strawberry % 25~100 ppm, *0 2 1, 000 ppm
24 BERE, 0 Y6 BOEYE BT Cix 100~300 ppm'® T
Gibberellic acid MFIEHEL FE s TN S, L
UIishs s Strelitzia reginae T3V Tid T s & 5o
T Gibberellic acid BLHZIE 2 EU 70> - 1205, At
DA AP T RO T & L 2D 51
12, Ulcddo THIT/bOIES: & AR 5 &
Wk EE R RAOTEEIE S EEIN S

Gibberellic acid LT X 5 FHEO (e EH
13 Lactuca sativa,'® Lepidium sativum,'® Dwarf
peas?30 13 Uy J{EOHYO FH M TEY 5N T
WA, AEENTE Gibberellic acid JFIIIEEK D
SEALPRT Fhls U CHRF B OB OMENEFCH Y,
R E 2 OB R THh- 7z (Table §). FIE
BRI I AT EDS# L L (Plate 6), Garden
pea,® 4 %,20 JEfRETes kR R 2R L
77, FESFPICE S L1z Gibberellic acid i3 383 %1k
K9y & FUTIEMICET T2 L, RINAEAN 220 Of
Jalain e AR L, Y BRI EZOABKRTHH L
DPHISN TS, UTcdi-> THARRBEICIZIZTH 5
5, BEERRO Lb 51308 X TR BTN Ty
retpat % B 5 TdhA > . Gibberellic acid JLEO
BH 2 123 DES, & OflA S EIMIE T, FAEHD
SHBEHELD O TERE D FE B NS SERLIRNT B TR DS I
MET 285 %R LT (Plate 8).

Ethrel o B T3 1c 33 5 (£ g0 (& Straw-
berry,9:29 Peanut,2® Strigia lutea® 75& T &Y
SNTHY, AHEER O 500 ppm 24 BERIMLTE € #5
T FERE(R SRS D ST, HHT ERER S 5T,
Gibberellic acid 50 ppm 24 BREI0F LR X 25783

RS & KDY e R L OYFEFIERIR DR S .
Uds L 2ehs o JHie 10 0L B & O PHAMBE T #+
FEIE(RHEDS 5 D DSOS RFROE TBR L.
Ethrel 12 X 5 2RI IBHERALEIC X 5 R
DFEKMREINC & b 755 C Bthrel O@mA d#inL T
Ethylene DHEFRISEIAL ZDHEIT K 5 D EHEEK
XN %. BETTO Ethrel OUUIREER TIX % ORE
iz h O @@%Gm,~ﬁwﬁmmékwﬁtm
T & DSgA192020 X T B8, AREENT S HEE
I 2SI B LSV, Strawberry (T '%J”l/f&i
I, 000~5, 000 ppm'®-20 > Ethrel @#jgA5H%) Tdh 5
z &M b Strelitzia reginae <T# 500 ppm L) LD
B T O ZlA 5EP DS 5.

w R

Ethylene OF&3E(T 513 Lettuce, 3V Clover,®
T, RS LOFRRBRET? LS THEGEIN
Tu%. F1- Gladiolus, Potato,” # 12{T-oW
T#$ Ethylene chlorohydrin X % RIEFERNOD
WIEDS S Sh Q3. AEEBRO #5413 Ethylene
chlorohydrin 2, 360 ppm D& DR T D 22D RRE
12 H BH, WBXKICHATHEOR KW X OFHZFOR
Mergpsiy 5 % (Table 3).

Strelitzia reginae FEFIWTBIL T 30°C fii#e 2l
EUTTHE D3 b Bh3, RHFREE 30°C DEMTF TR
FEIERAE DL D SN A HEAT KDL T 24U
BETHME 20~25C DI OMERMH & HEE s
5.

(FERz (k) ORFENT%IEIE T ORFREEZT
B TED TN 305, LIEEVESEDREENED> 5 PR
WVFINT & BRI SFREEZEA SN S

i1 B

=25 »F 5 v % Strelitzia reginae Banks Fli1
DOFEHITH T A IEKER, Gibberellic acid, Ethrel 35
J7¢ Ethylene chlorohydrin JLEHOD 4% %’rﬁ}%‘f?‘ %
L& BITHEHERER s S ONT WD AEE D R
7. TS DEERIW 2 FEFIR L& LT 25°C, 30 C
OEMIBEER & 20°C, 25°C, 30°C OEHEEROHM TiTb
hiz.

1 R 5 SRLILIFERRE 20°0C & 25°C O
FT # UOFEF IR B s s, 40 Syl
FOBHRBMETIHIIEAEHF U s 1.

2 Gibberellic acid 24 B[ 43 © 4, S0~
1, 000 ppm OPREE D TI3 T 2L dE 3 2 U
DR BHNICHS, FYRICH U CIRIRIEED s hish
— 77. Gibberellic acid Ji %4 % & HhEEdE s ALE
HRH OB EDH AR EN .

3 PWEE 5 4y, Gibberellic acid 50 ppm Q#A
SEMBTE - & & HOFHFEEDRPBD S .

4 AWiER 5 4y, Gibberellic acid 50 ppm 24 i
s Ethrel 500 ppm 24 BefEEIX T 25°C T
2 UWFHIERERVBR S0z,

5 AR 10 4y, Ethylene chlorohydrin 2, 360
ppm 12 BRGER > 72 b ORFEEGRE VA 6h
7z.

6 AEMIEOEAOFFET 30°C THIREML INI
Hs, FEHEHDL N LICE AP 20~25°C p3JEH M
ER E b 3

7 FEFERRIIMRETERET, $FESHETSLE
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Summary

The studies presented here were undertaken to ascertain the effect of sulfuric acid, gibberellic
acid, ethrel and ethylene chlorohydrin treatments on the germination of seeds and the growth

of seedlings in Strelitzia reginae Banks,

After the treatment with concentrated sulfuric acid, seeds were washed out of the sulfuric
acid in the running water for 30 minutes, Seeds were sown in washed river sand-soil, sterilized
in boiling water. Temperature was kept at 25° and 30°C in electric-heated hotbed, and 20°, 25°

and 30°C in incubator,

Germination percentage and growth of seedling were investigated and their results were
shown in tables and photographs, The results obtained were as follows:

1. The treatment of seeds with concentrated sulfuric acid for 5 minutes was effective in
the germination at 20° and 25°C, while the seeds treated for 40, 60 minutes failed to germinate,

2. The treatment with 200 ppm gibberellic acid was effective in promoting germination,
and germination was caused in shorter period than in the treatment with 50 ppm, but there was
no significant difference among 50 to 1,000 ppm treatments in germination-percentage when
compared to the control, Seedlings treated with gibberellic acid showed slender or longish

form in comparison with no-treatment seedlings,

The cells of leaves of seedlings treated with
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gibberellic acid were slightly narrowish and longish than those of no-treatment,

3. The treatment with 50 ppm gibberellic acid for 24 hours after the pre-treatment with
concentrated sulfuric acid for 5 minutes was most effective in promoting germination,

4, The treatments with 500 ppm ethrel and 50 ppm solution of gibberellic acid for 24 hours
after the dipping treatment of seed in concentrated sulfuric acid for 10 minutes were very
effective in promoting germination at 25°C,

5. The treatment with 2,360 ppm solution of ethylene chlorohydrin for 24 hours after
treatment with concentrated sulfuric acid for 10 minutes was more effective for germination in
a short time, in contrast to that of the control,

6. The seeds put under the condition of 30°C seemed to be benefited to germination in a
shorter period than those put under the conditions of 20° and of 25°C, but the germination
percentage was lower than that of low temperature, These results seem to indicate that the
range of temperature of 20° to 25°C is the optimum temperature range for germination of seed
in Strelitzia reginae Banks,

7. The morphological pattern of germination was a no-elongation-type of cotyledonary
stalk and ligulated sheath, The button was formed at the tip of cotyledonary stalk close to
seed, and then plantlet was extruded from the button, Plumular leaves were extruded eventually
through ligule which was formed on the button, and radicle grew out below the button,

8. It is assumed that seeds of Strelitzia reginae Banks have a harded seed coat. The
treatment of seeds with concentrated sulfuric acid was most effective in promoting water-
absorption,
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Plate 1. Flower and capsules,
Boat-shaped bract was removed to show inner parts.

B 5 s

Plate 2. Seeds and capsules of Strelitzia reginae Banks.

a: Dehisced capsules, showing the seeds adheared to placenta, b: Cross
section of capsule, c: seeds with aril, d: seeds removed from aril.
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Plate 3.

Plate 4.

Embryo of Strelitzia reginae Banks’s seed (~.15).

Germinating seeds of Strelitzia reginae Banks (X2).
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Plate 5. Development of the seedlings in Strelitzia reginae Banks (left 20, right <12),
c: cotyledonary stalk, b: button, 1: ligule, p: plumular leaf.

Plate 6. Effect of sulfuric acid and gibberellic acid treatments on the growth
of seedling of Strelitzia reginae Banks,

a: No-treatment, b: Sulfuric acid 5 min, c: Sulfuric acid 5min, gibberellic acid

50 ppm 24 hr, d: Sulfuric acid. 5 min, gibberellic acid 200 ppm 24 Ar, e: Gibberellic

acid 50 ppm 24 hr, f: Gibberellic acid 200 ppm 24 hr.
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Plate 8. Effect of gibberellic acid treatment on the epidermal cells (400).

Left: The epidermal cells of seed treated with gibberellic acid 200 ppm
solution for 24 Ar, right: no-treatment,




