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Pharmacognostical and Botanical Studies on the Crude Drugs in Hokkaido (Part III)"
Cultivation of Corydalis ambigua Cuam. et ScHLECHT. (I)
Germination and First Age Plant
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Hokkaido Institute of Pharmaceutical Sciences, 7-1 Katuraoka-cho, Otaru 04702, Japan
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Corydalis ambigua CHAM. et ScCHLECHT. (Papaveraceae), [Japanese name ‘‘Ezoengosaku’] is
an aperennial herb which grows wild in Hokkaido and the northeastern part of Honshu in Japan.
The tuber of the plant may be considered as a substitute for “Corydalis Tuber” (505 « ILE5ER)
which is used in China and in Korea as an anodyne and antispasmodic agent. But C. ambigua
tuber is today used only as a folk medicine in Hokkaido. Cultivation of genus Corydalis plants
from their seeds has not been studied, though their alkaloid constituents and pharmacological
studies have been reported.

We conducted cultivation of C. ambigua plants from seeds and obtained the following results.

Seed germination began at the end of April. For 45 days after germination, the plant remained
in their infant plant stage having only one leaf cotyledon. Then the terrestrial part (cotyledon)
withered, and the plant seemed to enter a resting period in early June.

The rate of seed germination was about 50-60%;, which, however, lowered on storage. An
embryo required 8-10 months after fructification to ripe. The first age tuber resulted from
the thickening growth of the apical part of hypocotyl, and grew to 2.5-5.0 mm in diameter and
30-35 mg in fresh weight in early June.

We also studied the internal structure of seeds and first age plants.

Keywords——Papaveraceae; Corydalis ambigua; Corydalis Tuber; Ezoengosaku; germina-
tion; cultivation; anatomy

== v T4 7 Corydalis ambigua CHAM. et SCHLECHT. (Papaveraceae)? (¥, Jb¥gsan: bARMILIC mnidCqH
M DEFEAEEROEYTH B, BIFEE CIT Corydalis BREY DORGD ¥ 7 3KEY BT 2HERILE R EhTED,
=V =Y I I ROWTH F R R AR EE (C. yanhusuo W.T. WANG) 7r & QN EE (C. nakaii
ISHIDOYA) o [JTHS, MR LRk B, Tichbih - BIRFIERATEE Shd. L Lt bREOTE
fa [ESR ] BhEECEK S d0oxE L, BEOL s, LEED =V = v o4 7 ZRMEEHCFIH S h T
T ER. —T, PECECUIERR (C. yanhusuo) DFFEALY H—IfThbh TRy, TOAEERIZFAEL
T2 X5 ThHBH, KIME Corydalis BREWORIECB L CIRE, I, PMEY KI-THRESRTN5DAT
By, vbit=y=v oy OBTRE, BIEWEOTURE, fE, £RHE T IHERST XD CRRL AR S
V. v
T T, EHLIEEER OB S OB EEEEOTIRO—BE LT, =V = Iy OFF0 b oKL
MEOHRAY B & THERICETFT L, BUE T CRETHS O WYL DIEEREY ORE BT 5
REBroTHRETS. hETFRBACHZERDC I 2BELR /- TE D, TOMELIHETHRETS.
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=V=y I 7 3EY, RO OREORESOEESELLGEYTH Y, BFOBE—EOE SEER O~}
RS RI 5 4 7, T bEIBEIAE, ERrEge, EE0/MG CKE? wlhd C. ambigua CHAM.
et SCHLECHT. var. glabra TAKEDA 1ZH4) WRE L, SATA~6 8 L (1981~84%), FLIRHN - BIEICH
ETHLDOLVE L. FRERCBBOAOTREL BT OR LA\ (Fig. I A~D). itd, BFEEIISEET
1 HH AR UBIE U (TABLE ).

2. REFBLETRHEORE

1B81F DHFEEITE L, BFORE  REMBETEELNCELCBICEET A £ %, SIOSELE
BB L2 A, 220, 348, 478, 5SHARECOGTETRE 2005, 7% 24K (S2EE) RS L
FEROBRD &, B IUERBEOEF 2% 200K, 3FE (834FE) 1D ¥ X DLI1500KN0C X 5 RER DTS
1T -7z (TABLE I).

1) ##fEE 3omx10em 49 1k, EXH LSem 21, S~y F (1.5Smx3m) CEEL.

2) WEIEKILKEL 3.3 m? 240 w3 501, B 0.5kg %52&TIEE Lic.

3) FEFRIRROL OMNFEE (FEOEM) LiH X UABNEL, o8 eREME LB L.

4) #EERy (6 Hbm) X vEEZwE (128 k) T, XMy b (2700 4000B) %L, MEFEKL
oo TR 2FE (2R L 3FE (83FE) o AFITHRIR (B o0~y FoMilE (FEH 2em) %

Fig. 1. Corydalis ambigua CaAM. et SCHLECHT.

A: Herbarium of seed collecting species (1982.5), B: fruits, C: ripe seeds,
D: unripe seeds.

Fig. 2. Germination and Tuber Formation

A and B: in the middle of February (A: rooting used a laboratory dish, B: preserved seeds in the farm
ground), C: early in March, germination used a pot in the room, D, F: in the latter part of April at the
farm (D: germination time, E: seven days after germination, F: ten days after germination).
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Fig. 5 WRL 1.

3. BEATORIFRE :

D @ﬁ?(mﬁﬁ)@%W®%%%%m 2. OPIEELFABEORY - /17, ThbbREEROMET, =HRRFE
FS5X, EERERF S ROETI2OWTTY, FRBROBFILSOR E Ly v — LAV, BEUKE O LB
ﬁ%b,%§%¢2fc%%aﬁ,ﬁ%@mbkﬁ6ﬁ%%noh

2) 24 (824EE) B IV IEE 83EE) ORRIVEEOHELEEL, BTa2 T XTHEE - #PRETHT
v, T~12AARTE, B1~3AGAc2BEABFRE 0B L, 1) XEHCEESRY s —vE AV H
# (Fig. 2-A,B) #7175 L 231, RALIDC 7 4 —Fy PEHAGESEE (B 10~25°C) ToXFERE (Fig 2-C)
IT 7.

4. VFEEEMORELRK

WAEE (SI4EE)~ 34E[E (834RE) B L v B0 W OIEEWMY Y v €, MEOHBLEREO#Z (Fig. 22D~
F) /e b O iEBEHEEORME (TABLE I) #froik.

5. PIEBAHcHE

1) BETRMHESERoLR

WIEEE (SI4EE) B I O24EE (824E) ORFRBOSEL VROARCIEYMELEL T LELLRK
Wb, 3EE (83MEE) 3. 2) LAROMPREETEH T, HEYW (6 A LA »bRFEE TORDERICEIL
TREFHBELEOHAOHELYRS ) & &I, FEOHIRCE L b T L (Fig 3).

2) WIEEMEME O S

FIEETD I TIEMY TH O 75D LHOZE () LrvESPFooSeBLY, FMERROMCEELA
S OHE D HigE Lic (Fig. 4).

6. BERYIC X ZHERR

NG - EEREEEOME (B 1.5~2cm, AFEE 2~4g, 7HBRES, 1981FE) AV CE¥EY (LML TEH)
¥ L OWER & L, WEE VC %% (diethyl dichlorophenyl thiophosphate) CHIE L, &30\ CEETI1
SERIEEE L, B4E6 A oS ToLR - HEIC oW THEIZL .

2 B & R

1. RERLBETFREOXE

WA~ 3EE OB TER (1005 Z L CTHY ¥ &3 JO0ER - BRAGFET ORZFRIL TABLE I /nL .
S CoORYE (FEOBH) BEEHD6 A La»biblor AR EL, BE 4 A TAIIEHSE L RSB IR
Y, FEEED L EIBOMIET S 6 A LA E Tl EFICIXFE I OA L 1D s - e, EFRREFR T ERRER
M550 ¥ % (6 AKE) »HS50~65%Th s, FEin2»ARSE (8 B#EE) XV RFRIFLIETL, 3
HBEMEL D ECThOBELRFLRD ol —F, KREF CREFENNC L SARE I,

2. EATORFRE

1) FFEIHEER S CEREE S X EEHAE S KOBEF2 AW TiToedd, BEREhY v+ —VvEHV
ZIOHBOBETIVThOGEE S F o e BILE Db - T

2) 2EERIVIFEERTNTCHARBCHY T2 b EFEOB T2 AV T - k. SO FAHEIEL 6
B ofEEBAS118 Ghirb s » AHE) AR EOBLIED bRV, 128 :f Ghfe » AfRE) X vETF
D—IHBERL, AMOBHEORBRANHR TE, BE P X ORENIHR 2 AFRG~THE TR s h

TaBLE I. FEFEH L HFEMEY OWEERE

, = i 2 (%)
I & R %1%0%? 6 A 15fE zﬂ HfE 8 ﬂ%@ 9 B ?@ﬁ IOH %3@ 118 }%ﬁ %X%%%ﬁg%gn)u

Pl 5 h
m i LR RTERTE BT R fT e (ODOTHE
FERE (19814F) 173 59.5(—) 34.5(40.5) 0(15.0) 0(10.0) 0(0) 0(0) 12.2—(34.6)—65.2
2 SEFE (19824F) 158 49.5 32.0 2.0 0 0 0 10.9—(30.1)—58. 2
3 fEFE (19834F) 163 64.5 — — — — — 13.2—(32.3)—64.5
* () HOBRETFER 4C BEORFERELRT.
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(Fig. 2-B), 3 A RAj~a Gl 9 BRAE) cA LW IET GhpliE 0£1°C) CRIES BAT %25, #hETo
FEORMIMEHEDO 4 ATH LS.

—77, kMR X D0 MU BT EERETY + — VB I0Y 7 4 —Hy P EACTHEFLRLCESE, 2H
LA~ Gbh 8 » ARE) BB TIARE-TH 504 ~11HETHIBL (Fig. 2-A), 5|EHixF#IR%K 6 ~14
HECFEDRM LRz (Fig. 2-C). %¥7:2 F oW CREE OZAY L O It WETIRRFLRD Inh o 1o

3. VEEHEPOBRELR

MEDORUTFIED R 3 X 7 1 BEMRHERC TEENCHET Ucih (SR) 13 560 < figh S h (Fig. 22D~
F), #EM (F3E) OMIETHHH30~4508 (6 5 LA) wixAaf - K, & 2.5~5mm, FH4kER 30~35mg
(n=100) ODHREI TR I, LOTHEL VB (R 1~2cem, BE14) %R0 5. 6 A LA, MEEATOM L
(T 3B 3~5cm, HIFEIIES S~1lcm L, F0%, MBI LAR RITKIREI L 72 5. ok
W~ 3EERETE X D B o N SEERY OB 0L ERIL TABLE I IK/RL .

4. NEPRHE

1) fEFONTEE RO R

R (6 A L4y ofET (Fig 3-A) 3Bkl mp (HRCABD ALY 75 cc RIRDfEK sd 3F LB LA
1 BorBMoMlia Q) Lrhic RT3 2 o/ NMIoMia (NEkE) »5ixh, BH. alb oFfiflad i
VAR OB Tt A EEY RS D, ¥l OO em OARIITREKTH b 1 AL HEOManE
e THRIRS. It em DL MCTE cot DEEEHRT H50128~9H (Mik2~3 % AR, Fig 3-B)
THY, FOHRIBRAERYHEIREL~2H (Mirh 7~ 8 » A%, Fig. 3-C~F) TiX T3 cot LRl hyp »°
IRRICHERR S D, Tl T3 cot WIFEAEMR I VLA IKTHY, FREAFBLIEBIHIA (M) LEBREL
(Fig. 3-D), FEEMCRNEWEED D2, LOMRFEOEE S L 3—F0BRLE R THEELBEIRD bR
ol FFEE cot offtim (Fig 3-F) T, %5 A LARAENC LEFRE epu, FHUCPiEL € 18 OBk
pa wiRd, {EERINETHZHER md k5 X CHNR In (2EE—CETS. ¥ TREOTAMNE T RER
epl L7c%. 7o¥ Fig.3-B,C,E ooffifz sd (381 Ol B < BEL 72,

Fig. 3. Structure of Seed

A-C, transverse sections of seed (A: at the fructify time June, B: in August-September, C: in January-
February, D: diagram of infant plant in seed in January-February, E: longitudinal section of seed in
January-February, F: longitudinal section of cotyledon in January-February.
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Fig. 4. Structure of First Age Plant in June

A-D: transverse sections of first age plant (A: hypocotyl at the terrestial part, B: hypocotyl at the
underground part, C: middle of tuber, D: root).

2) PEERYhONEEE

3B oo Rl BT i (Fig. 4-A) CRIFEEME ep NLOMREN S, I s 57 T2 HE TS, KB X
R RO S D, FRBIEREOWE Y SHE T AWM sec DB, WK em (LIEINHIETH Y,
g 1 EORER - WS RN H . HFMoREg m (Fig 4-B) TXERK ep O—HMRELEDOHIR
h %730, FOMOBESIEANCH LR E REThH 5. HEHMTE (Fig. 4-C) <1, BT bIrcar s
LU BRI cx NEBLP L ERITZD bRV, KB4~ 5SEENLDLOLRME cx B R L0 2
~ 3R TALSA sta BFRIBL, X5CEBAR TR L FEEOSWER sec 23D 5. FAMERIELNC
WEREZ2 bh 50 2[R - SHEH~OBITY Bbe 5BRETRT. /Ll ph 3 X OKRE xy OFEFTEKE ¢
DFGBCILRTCARETH S, K (Fig. 4-D) TiX, &IMRIEEE ep B L O—MEE roh L7 h, FEPIIX
TREHBE 72 25 B - IR & HESE T DRk sec R0 B, TR en X TH », MBS 2 [REY - Hhit
EH A T

5. BEHYICL DHERAR

SRS 1 RIS L A T B A TR U HSE U 2o Btk (B s« &300E) X, B40 - B#ias 22/30
Bk, BR - T 2/30 Mk, REEEIERL 3/30 @k Ch v, ToMoMEI TN THIZEL .

fgf %/ /Hﬂu/%\%\%+w%-

415I617]819l1ol11l1zr1 I213l
Month
Fig. 5. Monthly Atmospheric and Ground Temperature

—O-: atmospheric temperature of farm, ~@—: farm ground temperature in 2 cm deep,

dP : maximum and minimum temperature.
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EELELURER

BT OFFIIRD £ ORB TR BIFT50~65% DERE, FFEr bR L CHEOHMRARR TS &
X OETHLOBRFNITHAREEE 2 DR B.

BFORFE T, ZR - (ERC X 3RIBHFIREFROZEUMET L XN ORI O’ D, 2058
WHL Tl &R 7e b O HIR. GliR49 2cm, Fig.5) OFZREEND, TALBBEOHE LV LBEOKENK X
WhDEFEZDRD. FRRE - BEC X BETOREREL 1 ~ 2 5 ABMOZEHETIETH -2, Fhll kot
TR TH - 1o,

PlbEpZ bl =v=yvay s o FIIEERICE $eHFE TR 8~10» BoEMRANEL TS, FoXFIA
HOBFAMBETLDOEIR D ZEL, WHPLEIETTH Y, BEBCHEOEENTHhBECHDLEDEEL
Hile. ERFEFR OB R THTFIEMEY TH 0 72035 IO FELLZED D, BOLRICHE 5 PIEkES
O, FEIREFIVELMC I THY, FOMAEED LRI ERTEZLBEIRED Nt 707
FEMDEOABEBEC ST, TEOESHLHMEE TO T I AR L /s LIBEETTH 0 o2 b3 CIo 25
() DEEZREL, WO FEEER L 5 DIME L » TH (GB) Th 5. Lt CHHLE, KiEYo LT
i3 LS TR SHUFERIC S L OY, RSV IR & TREE OB A (PRE &SRS R 0B E) T TH
TS hic 2 kA (BEOIER) EF2 bhie. MR X 2HERB 30 Lo FIFHTETH
HH, KEPIERC IHEL Y 1 HEORELT S LEL DR, FOREHRIRETH 7.

Teds, FIFEMPEOMZEIRNRO & & ) BEADIERICIES SO T, Wiphe L OLRERASOTHY, Fin
BHZERFIAREAERICELTRLT, SBIOCHEVHEL, ABHEAS RS FECHE LENT 2 TETH 5.
¥ 72 2R T S O BE O FHIC O TR KR THRET 5

# OB APVROREEC ST, HEARIERDL O gAY e & ¥ L RERRMSAH - e
RESHER b AR E, NEBHRCES L £

Abbreviations: alb: albumen, c: cambium, cot: cotyledon, cx: cortex, em: embryo, en: endodermis, ep: epider-
mis, h: hair, hpy: hypocotyl, In: lateral vein, md: midrib, mp: micropyle, ph: phloem, roh: root hair, sd: seed coat,

sec: secretory tissue, sta: starch, xy: xylem.
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