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Synopsis
There was variation of seed dormancy in Cuphea species. C. lutea, C. wrightii, C.
laminuligena, C. tolucana, C. lanceolata and C. inflata showed more than 70% of seed
germination. On the other hand, C. viscosissima, C. leptopoda, C. paucipetala C. lavea and C.
ignea showed less than 40% of germination. The germination rate of C. viscosissima and C.
leptopoda increased when the seed coats were mechanicaly removed. 70% of the seeds of C.
leptopoda were germinated on the filter paper with 0.2% of potassium nitrate solution.
Soaking the seeds of C. leptopoda into sulfuric acid for 15 min also broke the dormancy. The
seeds, treated with sulfuric acid and dried off, germinated on a pot with soil as well as the
seeds without drying. The seedlings of C. leptopoda grew well in the pots with specially mixed
soil for vegetable crops but growth was poor in pots with the granurated soil for rice. The
possible cultivation method of C. leptopoda was established by combining the technique of
breaking dormancy and nursing system.
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Cuphea JE¥EHNZ, IV XBHCEBL, 77 VU8
FU AT af Pl LR RS T 5%
FEOHYTH L., BRIZIE, BELDL SHEE X
A, KEDEFELHEIHFET L. BEREHE T T
303, EOBBIERIETNIERSLETH
5, MICHERT LA 7 L ET OB L UTERFDIR
Er b bERFMOERCIERB L VCHET VI ONT
W, METOHERL, FEPOETIRAL T
5k, ¥ rRKEAS R TR, BRI
D bicHEE T, B TORKR R ET (X
2). RBL2H T3, MRiRENC LD RBEL LES
R L, BAndfs®,
Cuphea)BHEMZ 13, # DT HOUTBISTE H b 84
HERN B & 7 2FEHHAET 5 Z L A719864E USDA i
& o THE SN TLUR, BAEIZIIHE— O PSIRIIER
TETHL2Y L McHrbrBFEREE L TER%
EDHbLIich -2 FREN ) 7)) T4
(MCT) iz, %< n&ERlinle 2@kt 5 RSURE
Y ZUETAF (LCT) LIZR4 bR % 2
LN, R AMRICIRINE NG, F72, BRLEE
PEOIEHIT BT, BAE, EREEOEREKM TS
0, BEERTOEBRICL D ) 2B LFRMT
H5H, TNHOEED L, EFERICAMBESITIC
BOW TSR ESNEAIC L > TETHEY,
HHETIE, C ignea (=% 3 7)) HHIE18%F
WA NAESE TEIE R Lz L oisE» H D, B
5 KIERHAIC 2 TEFEHAD Cuphea BIREY D E
ABN2, 2 ook, TEESCEpHEORZE
ELTHbN T Y EFMEHEY L L THRHE
B & L7z Cuphea BHEMIZBIT 205006 - 72
5, BENEZE S IZICHBICEAI N -TER
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1 ¢t aEy
Cuphea BN £FEIZ BT 25 TOIKIEN A 4 4~

LEBTIE, C lutea, C wrighti, C. laminuligena,
C. tolucana, C. viscosissima, C. lanceolata, C. in-
flata, C, leptopoda, C. paucipetala, C. llavea, C.
ignea ( ¥ 1 »Gottingen X%, USDA, 45D ¥
F &N aeR) H1IEBRM (K1) 2R
72, BTOKRBITHES L UCFRFEIz2wTE, b
RO C. leptopoda 622% IV TEBE S 17
72. 4, C. leptopoda 6220 E T3, 1991410 F #7%&-

12 FZERERFELIZLDER,

2 BWFHKIEWE

AT &30k % FH v, KEIEERES ) VLS
WIS L D KEREL 721, Gomg v +— L HORE K
2LAATE LM (No. 2) BiciEfE L 72, 25CHE
BLTHEEL, THEICRFHLFEL 2. FAkE,
FRRFETOHE LY, EEEBEETTE 2 M &
Av, BROTFEZEOT LWL KB LL. 36
IZEEE R AT, RS BICHUERFHLARL
7z,

3 MMFERITHE

HE, BFORIRITHIZHVCL R FHEY2BH,
FE2IZATREZ{T>72, 9cmd s v —LIZNo. 2
DAHEEE 2B E, S50m NV Y 2 (GAy), 0.2%
TEEE A ) 74, 0.2%F A RFEDEKEI 4 nll% HHK
L AATER, 20LICAMERBE 1 %2OKE
TR MU 7 AKER THELEL 2T £ BER
L, BFRBR LT 72, HBLEOHEE, 100mo
=75 220k (MK, & &897%)
220m > D, HFEANHLCIRML, 598
B (A ERY, 10, 15, 208 & U304 HIEEAE £
L7z, sk 1 epRLL LMK CRerr L 2tk k%
LARAFELAHMEICERL 72, @K, 16nn
¢ X 100mmORBEFIHA Sl BT EALL 6CTD
WEETI4HMEFEREL 72, IFE%, WkE LA
FrHIcERLZ, 2, MBXLT, —BK
AP BRELZHET, BLUZ0ET 2 EEREK



F & . Cuphea leptopoda Hemsl. DAKIRITHE & B i

37

B1% Cuphea BRIHNHRFH

& % RHES ¥R (7THH) RFEFE (BEHEEE3IAE)
C. lutea 622 73.3 —
C. wrightit 670 93.3 —

P1534729 83.3 93.3
P1534775 73.3 76.6
P1534814 10.0 10.0
C. laminuligena 664 80.0 —
C. tolucana 629 83.3 86.7
C. viscosissima C89 20.0 50.0
P1534730 0.0 50.0
PI534734 0.0 73.3
P1534735 333 433
P1534742 3.3 46.7
P1534750 30.0 63.3
P1534758 0.0 73.3
P1534771 10.0 56.7
P1534911 0.0 63.3
C. lanceolata 96.7 —
P1534732 36.7 36.7
P1534847 23.3 23.3
C. inflata 608 83.3 —
C. leptopoda 622 0.0 93.3
C. paucipetala 648 40.0 63.3
greenwoodii 676  33.3 36.7
C. llavea 23.3 23.3
C. ignea 0.0 16.7

) BHEABIE, KEEREF VYV LATEFFRALCEK, ASEETIT- 2

WTTEY &y FEAVCEE2HEEL BT 2, £2
Lk BICEER L 2. RERBI, 25CHERT TITV,
2,4,7, WHBEICRFHLREL .

4 Ky b ~OHAFIH*®

R L SRIRITHELE % | 2T &, WKTI
BRI L 2k, BRICKHELRBESE, THRIC
BESHBEER L2 1/5,000a Fy F~HEZ 7,
RIHI20~25CDIRE TIT, BFE%4, 7, 14HE
2, RFEJEPELZ, 4B, MHEELT, KEE
BOMTHEIUERTHHOETFL S y—LHADS
i, 25CHBLTRFEY, FFERLH
#EL 7

5 WERLioRE
4OmE Y Kyt EAV, FEALIBEOEFTIIR
T REEAN, AL, BEREOFTEICEM

LTy 2REAFTEALT (RIHER S w =
15:10:3 pH7.6) Bk uUrdfilRoAFARKEEH
H (7 )= A VA RERR, HES ) —
8, pH6.0) 2RV, BICAKTMHZ7.0ICREL
7= ANETHEERB LYY~V 4
SAT™MEEHEE (NP K =0.018:0.056:0.075) %
ERICHHR L 2. BIFRE TR 1T LBRMETIC K
F A LEDFTG, LERFLENTHN 2 D
TPN A& (Fav— 1) 1000458 2 EKL,
2T coME =— L THE -7,

WiEgic & ARKIRITHRALE 2 L 2 F 42+ — L T
fE2Fa¢, 2HHRRFL-ET2 LECHL 23
Ry MoBREL 2, B 2 Hic20~25CaiRE
T, Y= VA NBHEARRRE, B (7
374185 (N:P:K=12:5:7) 400fF&HRME)
FHEKERIZ S 2 o, BARIE20H BHicHL, REEE,
BRERFUNEL 22,
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I #KREEIUER

1 Cuphea REHEF DIRIRME

F1IZRT & 912, Cuphea BT 7 HHIZTO%
VL EnFFERE R M3, C. lutea, C. wrightii (P1
534814 %< ), C. laminuligena, C. tolucana, C.
lanceolata (P1 534732, P1534847% <), C. inflate
THh -1, —FK, C. viscosissima, C. leptopoda, C.
paucipetala, C. llavea, C. ignea \FFHFH40%LLT
R i AR WAR

Kiz, MEXHBET 2 L, C. viscosissima XU C.
leptopoda TIIBAF I RFHE I H EL 245 THHD
RIFWAE D - L TIHHEIC & 5 RFENE LT
Dtein o1z, C o wrightii, C. lanceolata OFIERTD
ZESER AR - 72 3 R (PI 534814, PI 534732,
PI1534847) HFEFHEL, HEIC > THMLEL
~72, MIONBFEL L, ZNLDRETIIRR
HIPWEMEE - Tl O RFEME L -T2
Lnr#EZ L, C. paucipetala, C. lavea, C. ignea
D3RIz DV TR E ORIRIZEL - 72,

AEBRTHR 2E I, C lavea, C. ignea %*
%, HALZETFEOLNTHSE, DT, RE
LTHuAu ey 1FUEERL TWELNT,
W OISR BV THAKEED 5 86 T B
T# 5. Cuphea BN & 9 % B AENEWORIELICH
T3, RIBRRE R VWIED, B IEE S ICRIRITHR
AR LENORIAEZ L\, ZOBE2 LT 5 &,
C. litea, C. wrightii, C. laminuligena, C. tolucana,
C. lanceolata, C. inflata HFEALIZHEL Tv 3 & &

bihs,

—%, C. viscostssima B U C. leptopoda |3 %
HEET 2 & TRFESMELZZ ED 5, KRS
BihsiTRE & HEM 2 N2, KRS, C. leptopoda 137E &
¥HiE] S BEET (H3) g A%,
- DREICHE L 2555, BHRRKRITHES T
EBRETELEEERIC L) ) B bk,
72T, C. leptopoda DKRIRFTRESZ DV Tk %
-7z,

2 HFOHKIRITE

E2izmT Loz, BUEoOWTIZ, #Mikz A
12 L AR R RERR T BFET, Eik
BRBHEZRLZ:, —H, —BAEKCREL2BEL %
HIME L 22FE L, FESFABREALS 4 HRICIZTBR R
FEERL .

Kz, BFEEBE AL ZAFERERRT
12, PR ) Y OR TR ERFEL o 7255 0.2
GOFEEH ) T LB L U0.2%DF A REBBTIIH
AR R N7 FIZ0. 2% DREEE S U 7 L LFE T,
RERRT HBICT0%NREFELRL, KR
bz,

RIF RO T 5T, BREIC L 5159
N BENE T, #FAB 7 HHICIZI0%NRHF 3
Crot, UL, 04O Tld e BFEET,
WEEHrETEL LB, BiomEms
B & RMIC NS £ (R 3), WHaHnBEARET
IBRFEL v, 200HTI3RFES%EELY, 156
SHEMEENIS% & WK T - 12, 157 OB T,
FFRE 2 HH BT RBFEEHS% 2R, BFEHL

$2% C leptopoda BMFNREFICRITTRENE

- % ¥ N S (%)
o B OPEETE a0k (7 B4%)
50mm GA, 20 0 0 4 1]
0.2% KNO; 20 4 14 11* 70
0.2% Thiourea 20 9 9 10 45
HEREIR 159 20 16 20 20 100
TR RE 3049 20 0 0 0* 0
WAL 14H 81 26 31 — 38
R0 18 Mo - - 78)
LT 20 0 0 — 0

* —H A AEZ R
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3% C. leplopoda BT DREFICRITTHEBRAERHOLE

% % ﬁ E2 58 o
B (47) HhikfE S — A ,(7)
2H#%  7HE (7H#E)

10 20 0 0 0

15 20 13 19* 95

20 20 8 13+ 65

* —HAHesEz

=2

Hkic L 3148 MORTE TIXI8FIETFHIRFL,
05 b 1/3 3R KAEBRIZRIFL 72, ZHB
TRz ZANBHEIEREE I WD, Bk
MEERZ13. 5% DB THRFEL -2 L5, RIRAL
BHLKRIRITHEICI AR TH B & & i, C leptopoda
622DIEFIIRIB TL RBFTHEL = L RS iz,

Ubon ko, BMERSE, MHEEy) 7 o0, F
I RENTE, HERAEE, wAMEARIRFTRIC 1%
Btk - 72h%, SEONPEREBRET 55810,
B ST, FBIC S 2159 0BBARI KD
U 72 RERITR s & I S 7z,

C. leptopoda 6220 5ERFET13, K4 A, BIZRT
&I 12#52 . 5mn X 3mmNFELEHATE LT3, T
WE(33.3g C, BEIIERL, PRILABDTEI K
E2EH b, BTOKRIERIL, £TZ0BGHERE (B8
EMNHPRER T LW EFLILND, BE, EE
DF BT ALTRI L N R FHREBRCE EL 72,
Lo L, Ry 2Y) THER T TRFABRE L
BE, S RFEETHRBL(F—7Fx8). 72,
—BROTABERLEII L VET»EL A, hOET
BERLIZBRAKLTWE, Thbh, ARFOENA
X OBFEEIC & B BAKTRE T %<, FERLICMH
L DRFHHPESFET DD EHESND.

C. leptopoda 622D ZRFET R KIcBET AL, B
B OEBICHKEK AT L (X4 C). ThidHE
EERBMEORIZIFY 22 F N T R2ESRKIZ &
STRIHLTELZLAT(X4 D), MiFzEL»H ),
T ORATIZI - T 5, BiBgic X 21557 ML
DT, ZONEE DTG HTE DHBOIKBEREIC
Hlpnrz, —F, BHEEHRS RS NG W10 H
DWETRES N L -2, Dbz thh, HiE
OIS IR E DT B TRt HEER &
nao,

Cuphea JBREYPHET DRIRITHEIZ DT, 50 % HiE
ESLTE, ENELEE, PEG MLE, RAEUESENL
HHESEL LEIIOVWTHEINTV S, 1K
BEEC L D RFFENMETR, BEFRNEENER
HLBMEINTWBEY, L L, Z0hKIBTHET
HEOMBIZOWTRTEENLREL S 5. {KERRHE
2L BRFEAETICOVWT Y, 4 CEHBETIY
% ~60% DREFFELRT (T 7K F KT
B D B\,

AERTIT, FHESN 1 EMBAL 2EFEHY
2. X2 AD, REZ12HANETF TR, 157D
FREEHEIRIC & AKIRITRE ORI RIS, RFHABU
BHTL5BNRFRL PRI w72, Fie, ¥
R LELBL ThinwC llavea B LU C. ignea
DRETIE, FELTCLRFESIMEL Lr-72, 2
LNz b, MTHRAEBIRESRIRL,
BARPL 1ELTTREFDIKENEHELND,
FERICIE 1L EER L TLRFIHMESFLEL
TwdEEZOLND,

Dk 9z, Cuphea BIEMIET OKIRHEEIZIL
Bar BRLBEE L CH), KELKIETENF
B hhrERBREINTVWERN—DEFEL LN,

3 Ky b~DEE

Wi | 2FET &, BEERIE T RFEN
ETLAVWHREEL, F4lorT Lo, M
BRI ETFE, BonnzInBTORFEL
vV BB 2, ERETIIMSI(2 BH)
DRFFRIETT2L00, 7HHDOREERTIE
ShFFOETEDENR LN -T2, 12, B
BETEFEBERY P~NBELCHETY, 4B
2, Pae—LIZBELZLO L RBEDREFELIR
L7z,

PlLEo#ERA 5, C. leptopoda DX -~ +EHH - [
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C. leptopoda EFNFIFH

_ 5 5 # % F & (%)
i i BT
2 B 4 Hi% 7H#% 14HE 7T H% 14H %
KEER L »— L ~NEHE 20 11 14 14 — 70*
7 BRIt v — v I 20 8 16 17 — 85
7 BREE®RER  F ~3EE 20 — 0 13 15 65 75

* RBETHRS > Twizkd, &1 BLU21I2HNE

BER L W BIEEERRIC B VTR, BEX LD BHE
TEHRETOR y b AOBRELTREL Z L AL
ko,

M, ERETEL > —VICBEL HENED
RFREIZ, KEEXROET L R4 ) RKEREYDH
27:6THN, Ky FMEENRENRFNENI,
ALtHREICHT 53 THRFIHERTE 4N
LBV LHEEND,

-

4 HWHALTOEE

C. leptopoda NEHRL & L ¢, BEAFGHHL,
ARHBEEAL BRE2E0LnBLUEEHSDD
D) OFFEBE Lz, BFEFAEHALICEREL
f2EZhH, BEH(N =0.018%, P =0.056%, K =
0.075%) ¥ G AKMAEE AL T3, 0EHERT T
AENERT SANCHIEL 72 (7— 7 X&), — 4,
EEEOAFABNA LB CEERAENA LTS,
HoimddoicmaEL, £ELRRELE, 20z
Eh b, RIFMEENC. leptopoda OIEFREITIZIEHK %
SUKMAEEALRAE L W I,

Ric, BEREEALOKERAEEHTRALC
B AEHOEERENDECPR S BLORSITTT,
(B3 FREH20H Bici3, BXHTRALXOM
wrkl3, KRB EEHH LR L D BEL 2.5, BHE
W T 2IEETI M- Tz, 0HBICIIEFTNE
AEIERL, BEEAENALK TEHELI80mm,

£o5k FHEHALICLS

EHREERIOKICN L, KREABTEHLX TIHFE
18 A 30mn, FEIBHFES 4 TH /2, F22, 25
ARICARABEAL? L BRMHATICBREL 7235
A2, 468 BT EHELT0m, FHREAERION E
T, BHL Lo & T EL 40m, TR
BAES6 . SWIC BB AN, &b, AKTH %
T AR EEAL A 2BEATL, H %258
LD - RBEE HREFICErEL - (T
— K.

REAEFRRLXK I ARETERLX Y, #3FE
FHRF-EH L CBITEKRFCRIEEZ 52 T3,
EEHEEMLIZELHEALL, R0, N3O
EAETRELZLNTHE., Zoie, WAHLICET
Z2EFOEW, Fr L THERICEZT A IERS
23 ARV PPN ¥ oF (-

Uk &» b6, C leptopoda DEHEB LU ED
BOBESEBETOET (K6) 2EET 2 261213,
EXEEVELS VI ICENOBLEEAWS
ZeH, BETH S,

v i R

1. Cuphea JBAEWIZIZ80% Ll EOBWREIFRLT
TS L, £(RFLELET T, B BENK
BV 2RI AL 2.

2. HWE BT S0, RBER mET

HEHREDE

24| + A (mm) B M EX BXRENERS (m)
E3sHHF AL (pH7.6) 43.4+1.71* 4.0+0.01 44.4+0.79
AFRHEERE AT (pH6.0) 17.2+0.77 2.0+0 10.4 +0.44

E) Ko PAMZATIT %208 H
* S E
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¥ (C. viscosissima R C. leptopoda) #HAEL
7z,

3. C. leptopoda DIRIEMEIZ, WEBICHHDT
B, L TEEICETFNFIWEIFET A2
& HEE S L.

4 . C. leptopoda DIRIEFTHEIC X, 0.2% DFHEE A
1) 77 2B, 1657 OB IR H B Z LT
Mooz

5. BERIC L AKIRITHALERT:, MEFrEg3e
TLRFREHIETHY, Ko NCHEEBETEL 2
EDEELpE TS T,

6. C. leptopoda HEWIZI3, BLHEE, HEXx,
NEp#15: 10 : 3RS L -REAEFEHLELT
w7z,

M, AHFISIE AR EE AR R TSR
H] o~ & L TiThilr:,

1)

2)

3)

5)

£ E XM
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Breaking Seed Dormancy and Nursing of

Cuphea leptopoda Hemsl.

Yasunobu OHkawA*, Tokuzou SakaMmoTo**, Taiichi Ocawa
Hiroyuki Fukuoka, Shuji Kozar and Yutaka Mori***

Summary

Eleven species of genus Cuphea (Table 1, Fig. 1 and 2) were introduced. Those species have high
concentration of medium chain trigricerides in the seed oil. For the domestication in Japan, the dormancy
of the seeds and the nursing method were studied.

Six species from genus Cuphea, C. lutea, C. wrightii, C. laminuligena, C. tolucana, C. lanceolata and
C. inflata, showed more than 70% in germination. On the other hand, the seeds of five species, C.
viscosissima, C. leptopoda, C. paucipetala, C. llavea and C. ignea, germinated less than 40%. The percentage
of germination of C. viscosissima and C. leptopoda increased after removing the seed coats mechanically
(Table 1). Thus, there was a variation on the seed dormancy in genus Cuphea and the breaking dormancy
was possible in some species.

Seventy eight percent of germination resulted from the striping of seed coat in C. lepfopoda 622 which
showed no germination with seed coat (Table 2). The failure in germination seemed to be due to the
hard-coatedness (Fig. 4). But, the untreated seed absorbed water after the soaking for over night. The seed
scratched by file did not germinate. Therefore, the dormancy of C. leptopoda was considered to be induced
by chemical (s) or factor (s) in a seed coat but not by the hard-coatedness.

The treatment of 0.2% of potassium nitrate or 0.2% of thiourea increased the germination rate. High
percentage of germination was also induced by soaking seed into sulfuric acid for 15 min (Table 2 and 3).

The dried seeds, after sulfuric acid treatment, germinated in a pot with soil as well as the wet seeds
in a petri dish (Table 4). This means easy handling for sowing after sulfuric acid treatment.

The seedlings did not grow in a pot of the granurated soil for rice containing fertilizer. The growth
was well in the pots with specially mixed soil for vegetable crops but poor in the granurated soil for rice
without fertilizer (Fig.5 and Table 5). The soil for vegetable crops was best for nursing C. leptopoda.

The possible cultivation method of C. leptopoda was established by combining the technique of

breaking dormancy and nursing system (Fig.6).

Department of Crop Breeding, Deparment of Research Planning and Coordination,
Department of Marketing and Distribution Technology
* National Institute of Agrobiological Resources
% % Kannabe, Fukayasu, Hiroshima
* * % National Food Research Institute
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