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Abstract; Cercidiphyllum japonicum Sieb. et Zucc. , one of the tertiary relict plant species, is the only species in a single
genus, Cercidiphyllum , of the family Cercidiphyllaceae which is native to China and Japan. It was listed as one of national
protected plants at the second category in China because of its extremely low ability of regeneration in natural population. In

present research, the biological characteristics of seed germination were surveyed experimentally for the species, so that
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what conditions seed germination requires in natural regeneration would be clarified. C. japonicum during the period of
fructification releases many compressed, winged seeds which are quite light with the 1000-seed weighting 0. 5821 +
0. 0166g. The percentage of viable seeds was tested by TTC(1.0% ) to be 19.8% =1.3% , nearly close to germination
percentage ( GP). The imbibitional rate of seeds was 482.13% +8.54% in 14 hours. All seeds could be classified into six
kinds of forms according to their surface morphology, each form having its own unique GP of seeds which differs significantly
from each other, with the plump seeds of snuff color and moderate size being the highest of 91.25% +2.36% . The effect
of several important environment factors on seed germination was tested for the plump seeds. The results showed that
germination may be facilitated by some substance on seed capsule and the filter paper was approved to be an appropriate
germination texture in comparison with sand. The germination was also affected by moisture content( MC) remarkably and
the optimal range was 20% — 25% . The germination could occur in an abroad range of light intensity and temperature.
With exception of the decrease of GP at 5C , temperature had no significant effect on GP, and the germination rate did,
however, increase gradually with raise of temperature. Seedlings hadn’t adapted well to extremely low light intensity. To
sum the above results up, the immediate causes that made it difficult for the natural populations of C. japonicum to
regenerate may be inferred as follows: (1) small seeds could impose restriction for its success in competition with other
plant species; (2) Quantity and quality of seeds were both decreased by erosion of habitat fragmentation; (3) seed
germination in low temperature conditions led population to be exposed to danger, although favorable to accumulation of
metabolic substances; (4) growth of root and stem was negatively influenced by extremely low light intensity under forestry ;
(5) Rapid germination could be possibly initiated by positive correlation with MC.

Key Words: Cercidiphyllum japonicum ; seed germination; seed size; moisture content; temperature; light intensity

HEFW ( Cercidiphyllum japonicum Sieb. et Zucc. ) , & &M F} ( Cercidiphyllaceae ) #E F /& ( Cercidiphyllum
Sieb. Et Zucc. ) M AT, BHE=L-FREY, 85 A ERX _FRPHEY . EFRATER A ol LT,
AR BASFHAARBENSFENE" " A TFRAE=CEYRZRRULTES A AEYRRX
ARERARBHORPAED . R ENERFTREOS MBI H BB WSS, B
A B3R, HAP AR A IR, 2B E 2 B Bk i, MTHARERNAEE EhEEERNINT
Z—, M B R EHH IR, TR RN RET X T ETMAHNRF SMERRATERR
FEEEN, BPAETEENMTHE S EKARBEARNTIR TERERE" ™  BRITANUT
—BESCRE R RE S R AR, (HAR HE— 25 (1) R WA TR BB Rt SR EH B X R Infy?
(2) AFFRER SN FTFRERAEARNER . AMESHMFEE D&R? (3)REBE BESINE
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5, BB BT IR AR, FEETMRIPEYERBI NS, L IEE R E MR R A
LR E AN T A R AR
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1.1 ApRE

FIVAHE & SEB ) AP FT 2007 48 10 A 31 HR AWML B G ER K B AR KAK 4 FREERE
BB FRARRNTE EIERE BRRNT, FRRE BT RFE, SREARBREMN T
1.2 FpFTRENNE

M B AR RT S 7 P EEPLAOR 100 Ry FARE , A 8 WK, HEFIME AniE 25 R LI E
FTHE.
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115 FEXR % BWHEYEEW (Cercidiphyllum japonicum ) HIFH T 81 R Rk 5447

TrEEHEAT AN T S, LA S AR T AR TS ) OB R T T 40°C K PRI 1d J5 , B HAE 40°C AR T s
B (1.0% ) Gt 24h, SEWILR S ANEE, BNEE 100 BT, FRARERLARFTICNEETE IR
T, BET ARG CEF T ICEE R, TR —FHE 2R, R RGO T TR NE, BYLERERE
AEFRFPF,7E 25°C, 10001k, 12h-d " SRR AAT , LABI 2 MR 4CALE BB K N R B R, #THR LR, &L
WA FH BRI NS RARRS B “ R 1 XY LI R B ; L 3d SR TR 3 R SUR IR bR 1R
B RS H R EH I 4 WER, BRER 100 fifh 7, SRER AWK S0 MBIER , SRBIERAEER
9cm B FF AP HIT(U P BALRA) . HEWITIEIBAEGB OISR,
1.4 FTRAkER

FREL 2. 00g THRFH T, BIE T 30°CRIE/K , Ew/ M BUH 6 71% TRE KD TRE— IR, FRKE T 23
E, BERAPRT T ERE, TR =(MTFEEE—THTER)/THTER, ZREZ 3 K.
1.5 AREIHTHEREER

R 1, BRI R E WA T AT A SR, TEFAER 1.3,

£1 EEFHHTFHFRES
Table 1 The seed modality of Cercidiphyllum japonicum

FpFIEA Seed modality

el REPAE
Type Position in fruit BTHA 3K (mm) SRR TR
Color of seed Length of wing Shape of wing Satiation degree
a TRFER S HEB Top or middle ZEE#5 Bright filemot 5.34 £0.29 FEBEIE Close to trapezoid 3% Plump
b B ZELFE Non base M Black 5.72+£0.64 FEBEIE Close to trapezoid #2598 Shrivelled
c 3R Middle #.H Ivory-white 5.53+0.34 FEBEIE Close to trapezoid % & Bend & flat
d FEIETRER Close to top [#E4/1, Discretionary 6.18 £0.27 FEBEIE Close to trapezoid [ 41, Discretionary
e $EJEEER Close to base [#E4/1, Discretionary 3.60 +£0.18 =# ¥ Triangle [ 41, Discretionary
f E: 2 Base [i#i#/1, Discretionary 2.49 £0.24 =/ ,J24 Triangle & taper [i##/1, Discretionary

% [ [A] the same below

1.6 ARFEEFXEFRFAT RSB
1.6.1 BHERR

4OCIERAM TRIEMTF 1d, KERM/KER , FFERBUR/NE PR BB AR F (U T RRAMR, 2
WP T BLRBUNT 8 & BT ST 4 RN ) , 76 25C,10001x  12h - d " SR BT, $BF T LA 3 b & 2
F: I. TP + DW . J84E F3%Fp (TP) + 18K ( Distilled Water) , . TS + DW . ¥b F3&FH(TS) + BEMERIE
7K, . TP + SDW ; g 4% L #&#p + FEE1E FF 7K (Seed Dipping Water) ,
1.6.2 BF

BT BEFENYHR35g BT RFLS, 550 A 1.8.3.8.6.2.8.8.11.7.15g MK, 8 545K
5% \10% \15% \20% \25% 30% , MK AL A A ~F, BERPET, LAFFF NI E 272 U B R Bk A S
FHAE, 25C,10001x,12h-d " R AH T HEATHE LR, HEAIR P 2d FE 1 R HEELEN
Koo
1.6.3 HEF

10001x,12h-d "' S HRAHT , B2 I BIEA N & 2R, B EFENH T HETF 5.10,15.20.25,
0CHHBAM FHITHASLT ., M 10.20.30CHAH T YRXE LS T, FREHVLIER 50 £, MEHZELKM
BE.
1.6.4 IR

25C,12h-d "' ERAM T, A2 IR KA ACH 5 & 2R, 8 EF M T2 518 F 50001x,20001x,
5001k Olx 3£ 4 AR HRBEE FHATHELE, NEBHYRBHRLH B, SFEPLER 50 ¥, & K2R A
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U AR EA S ¥ & % ( Germination percent,GP,% ) = (BJRFTH/Z M F4) x 100; 41
TE F138 %0 ( Vigor Index, VI) = B B2 x (AR (em) + 41 Z2H (em) ) ", 7E Microsoft Excel 2003 Hi1&
FEE S L RAER, BB R AR U R B R + iRlEE" R, EE AR RE R BEE B, A
[ 4 P2 ] By 2 5 1k T 381 SR B BB 7 224317 (One Way ANOVA) ,
2 HREWm
2.1 THE

¥ EEBRRRYFEARARBHEZIR, 20 E , EFWFF THE K (0. 5821 £0.0166) g, 2 5+
R¥2.85% , EEWMHTEERD,
2.2 AR

EERW, BRARN TR FEKEHN 27.40% +0.50% , FF7E 30°C K HRIE 2h Tk EEH
397.30% +11.22% ,14h WG K 85 482.13% +8.54% ,3X5 22h HR K E 482.91% +11.99% LB &= H|
(P>0.05), EEWMFEKRIZRKZMET , BRBRERIK, BEH L.
2.3 AN

DUk g .25 R R, BRI TE R A G 2R T 19.8% £1.3% ; BIER G 14.2% +4.9% ; HE
RGEAF T 66.0% +6.0% , H— L WE R, Hp Ko =R BA, BTFHRERNELATHREN
17.25% +3.86% , Mg T MUMRBL A, 25 R, Py mh Ju 6 0 0 LA T B R 7 5 G H

2.4 $|§J%?§ﬁ?ﬂgﬁﬁ7i$ 100 | —e—a
a~c ZHATRIEF THAEHESHERY o

KR, EREREFHE L) ,a H, BIR/DMEFHEBE
W, RARRH AR, BA WX 91.25% =+
2.36%, bANERCHEEM T, RAHREN
10.50% +2.89% , AEWMELRR, T EERDHR
EREREZEBEF T, c A FRANFARE L T

HEG AT RS, A, X R T £ R, 6 7 8 9 1011 12 13 14 15 16

—a—d
60 | =——tr=—¢
—0—f

B R E 3 GP (%)

#5 42t ) Time (d)
2.75% +1.71% §95 % T ASIE B ELHCRI T 25 0 728

A ERREBAWFTF,3 AN EFERBEZR(P< Bl FARXERSEERHTHEEIR
0.01), d~f ZHFFRIEFF A FK/PDHIEZIRSH) Fis 1 Gennination of Cercidiphyllum japonicum seeds in different
REBWRR, LHEREY, SHREE R Gy chamoter oot A1 ot The e ot bl
41.25% =+ 1.89% .30. 75% +4.11% .37.00% +1.83%, ' ' ‘
MHERMFEREZR(P<0.05) , Hd e HE5HERHAMERIRK BE (P <0.01),
2.5 R[EFFEFERFF KRN

I ~ MR EZESSFNHN89.75% +1.71% 72.75% +4.57% .98.25% +1.26% , =B EiRk B
FEE£5(P<0.01), WA WE2 iR, 1 45 THKWHERFF R EAEFE,E 1 HE 8 R SRR BE TR
;IR BE R IT 16 B H) L B P4 1d, (A R BRI HE KSR EmEST Pl M E4RE
N, BREREAATEENFFHEA; EEWHTFREOTREFERAM FHENYRE.
2.6 AR EXNEFERTFF KRN

BEEZMEEMNMTFHANEERRETF. WE 3 fin, AHRE %)M FIaRERBERTHE
ZH(P <0.01) ,{L°426.50% +7.05% ;B({RJE 10% ) .C(HBIE 15% ) A R I FRHML, R Z KR H N
42.75% £9.22% 41.00% +3.83% , “HE LB EZEF(P>0.05), ML 3 HBEERK, i LSBT FmN
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RE, B RRBE. FHORE30%)FMT AR 43.00% 1. 83% ,BRAUREMRANTHE, BE
I 30% I, BT i T IPHR X, AR TR ;D (20%) \E(25% ) A AR BEZS (P >0.05) /8
HBERTHEH(P<0.01) , RPN 20% ~25% REFWEHNHARELE. U3 HBREERKR,H
RIS, RS HEE M HH A KRS G 7 3 HABEEN U AIA R HREREH
RS (RS A AT RSB A A ) , R YRR BRI B4 , A TR i )=

—— I 4f B+ZEMK TP+DW

—0— I yb E+Z%18/K TS+DW

—o— I 4t F+i@ffk TP+SDW —— A5% —a—C15% =—O—TFE25%
—8— B 10% —&—D20% =—0—F30%

100

80

60

40

BE T4 GP (%)
WREE GP (%)

20

9 11 13 15 17 19 21

7 9 11 13 15 17 19 21 7
# & Bf ) Time (d)

B % B 1] Time (d)

B3 AREERGTEFRMHTRERIRE

Fig.3 Germination of Cercidiphyllum japonicum seeds in different soil

B2 AEIEEERTEEFRM TR R

Fig. 2 Germination of Cercidiphyllum japonicum seeds in different
L moisture content
germination substrate

2.7 RIENREHEE BT R BB e 0T a2 —a 300

HEEWRTS ~30CHERAZHRE) ZHE —m—C —oe=sT
Ritk, 72 SCHEBAMT, #k 23d(HE S BERER o
BR)AREFFREWHER,{UF 48.25% +7.09% ¥
PP a3, 47d B R BL, X B sh R F7E SCIERA
IR ASEREE A, BXHKEEFER D>, BRS5C
F TR PR ERAN RN &R B ERF, (BIEH
THEER SCHEHTHREB K, X 1T BB EFR T 7 90 1 13 15 17 19 21 23
IR A E K HER 4R, B 4 BiR 10 ~30C HRAFH Time (d)
T BAMIL:10 ~30C, HTHBRAHRETE %% B R AT R R
5(P>0.05), SUEMBAERAR ;B 25CH Fig. 4 Germination of Gercidiphyllum japonicum seeds in different
30CHIABRERMHF LIS, BEXNFFRHEEE  temperanre
BA—EFW,10 ~25C 28, EEREHTE, AT
A RIBBTAR AT, IR B K. PIAERKELERRI(E S, RH a= 0.05 KF),3 MEEHEEHZEKZS
®BZE(P<0.01) , 2K 5EEIEMRX; 10C T HBREKBEMRTF 20CH 30C T (P <0.01),20CH 30CTF
WEKILBZFEZMN(P>0.05), 3 MEEBEE T S 1S I8 E (VD) 43514 104,137 155, 41 1S s 5 RE
1IEAE R,
2.8 ARECRAHIEERFFHENEN

MFHEMNAERRAHEE —EWEN T, WE 6 FixR, TIRAH FIEEN90.50% +2.38%,
WMEBERTHEIHWHEAR(P<0.01) , HE3HBEEERSHN96.75% +1.71% ,97.25% +1.53%
95.75% +0.96% ,Z ¥ TLBZEZR(P>0.05), ¥IERKSELBEHE(E 7, %A o= 0.05 7KF),2000I,
500k JEBRAHF FIREKILEBEZH(P >0.05) ,5000k HBEMHTREKBERTHESH(P<0.01),0Ix &

80 |-

60

40 |

WHREFE GP (%)

20 |-
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HFRERBEETH TR (P <0.01), £HHH K Lot s
EFEKHHABELI(P <0.00) HMEERAM 25 DRKLewborron

%o M 5000k % Olx, S #ITE HIRHC(VD) AP FI 151, ¢ 20| e :

130,143,302, H r 50001 F1 5001x B94h 75 880G :g; 15 c .

BEJI(P>0.05), R b 1 :

3 HiwSER os|

3.1 MFHRIR/DH=R 0 10 20 30
TR A PR AR O3S , Bt Rt Temperare (O

BRRMFUEERES P SE IS, e R/ F .
UAEEZ ngzéﬁzmdﬂ o BERY, EFMFTS Fig.5 Effect of temperature on energy of Cercidiphyllum japonicum
HE—sokAamy " BRI BRI TR B R cedlings

M—BRH1R S5cm WK FRAER, HBBHN mhsaRE2R8SMIER(2=0.05) HATEREE
HEHU=HFH 12 ThiZzE, 00, EFMRIT HABEF Leterns in the same letters mean non significant difference
PR E /P F R T RS, X T RE_R YR S R 74

BUC SR B A MK AL A R DAEEIRIE sh BRI, 45 SRR Sk B PR S 7 IR M A9
FEZ—P  HEERETRR/M TR ML E R BEZR R NFERER, SHTEEERRK,
B9, LR EEM S HEARAR YA ik R, HK, FRERS L RBUuR TSR,
B UM A R R 4 SR B e T MEMERR I BE , B BT B R B PORLAR B 2 75 2D ELMEHEAR RIBE AR K, FTRE—
SEFREER A T RS SR (B BB E R B/ R B 45 LR BRI B, X T o S B DA SR S8 B
BB . BTAMER TN BRI R R B R BRI A S MR 1E , BB T K %)
BLRFEN 1AL,

100 - —0— 50001x
—&— 20001x
g 80 - —&— 500Ix 4 — W 2K Length of stem a
oy —— 0Ix #K Length of root a
% 60 |- T 3| O2#K Length of seedling
o
< Z
GE 40 B 2L b . b
9 a
B 20 o 0 b b
’;% [ S| c c
0 1 1 |
8 10 12 14 16 O S0 a0 s o
H5 % W} A Time (d) eI Light (1x)
B6 ARDEREGTESNMTEEZIE B7 StRENEENESE KSR
Fig. 6 Germination of Cercidiphyllum japonicum seeds in different Fig.7 Effect of light on energy of Cercidphyllum japonicum seedlings
light gradient [l 5 the same as fig. 5

BRFH IR R /NR B HEAL S, h TR A= N T AR R T G 8 B2 A AL, A 7 KR 7 7
FAERS P RA TS, TR PG F A RPNREHFTF I MR, EFRIERRI R LA,
BHEEA 20 N ERRDAFER T R RN ERAR S #FERLFAEARF, FFRERKEMN
2. Smm | 6mm A% (5RTHGER 3 ~ 4mm " REF)  BRRHEK L0 B/ MBI 2. 4 £,

3.2 FTHEIAEREN

FhT-AE 16 D E B 51 R YR EAT BRI S 88, B 15 H AP TR, M T 25 SRR AR AF R B s , A
A TFRBERER o 3 TI0H BARIRYLE R E R T, DOe e 2k 0 R RO 2 T HK P A S FH R R,
TE BT B AN UE P TR IRAR TR TS H KPR E ™, T BLRT DU T RRIRA T 8 &R S B . e s
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REVEFWRFEE KPR, XTRERENMEEFR MRS  WEREA REFRENT EPLZH
BHAREEM ™ BARFTA 1S Sk PR, (BE AR R T 12 JORAH B, 4% S5em BMEMR 4R U T 2
EAFTL2.4 Tk, TRERR, KEPHERCERHT, PARRNHER, FEHEEFH AR E
MR —Bid, B40,3 MK ESEMTHHEERBEAR, BEARMANAEXR, X 5EHH
ARSI, LI R AR S R B W T BB & R, A RRBUR T RT R RN, B 5 HE R iy
MEA R, X RER BT AR BR TR F R E80 RT3

BEFHE R A T R E TR T W DR B B R 2R, A SE I B % K00 e 0 7E W R BT T4
40°CIE/KBIALTE . Fh T B R IR K AR 43 e FF AT K 39 3 BB A B BTk B R K 3 AN, Rh T
I TR o WK ADTERS T , TR PR R 2 B HR AT R M T R A B R, VT LA Bk 8 3h
YRR , 78 R T 6T B 77 15 A8 & B 5F s T TR B e 8 Fh B 7 ok A 85—k 38 , HL R s S5 R0 R 75 T30 5%
HFHERBER, AW RERHARZERT, XWRERTRMTFIHARKNIERH, 1K, ERPEHAT
BF TR EARZIEA, TREE DU R FIRIKE IR — e, X6 v fed TR 7 i & 21K
N e

FhF R AL AN TR TR B9 5 2 R 7 BRI LR 5 F 2 1 A xR F 3 & B
BRI RSAIRE, EFRF TSR E R EREB 8RS, TR TFHE RS BENREIEE
X 5— e A B BRI R T 2 MR, MR- RARYIR? BB ICORERHLH R T35
Fik? ARFEARR.
3.3 AEFEHETF TR0

VAE AR WA B & 2R, IR A BN B RS, B A8/ N T, TR LORE
KETMWER AR TR TRKR RN T URIERSMN ™ . LB RE, BREEAEERNMHTHH
&, MLAVMEN S KSR BPREAR T 852 3, XK T B AR, X LI R T K B T B BB A 2 LA
WY, BE WM TAEY IR W, IEEH R BIET, Kubo M. WIS W B, EHRAE S5, Wik
U THESTHIEL, BEFSERNR, BRUERIK T HARFT, BEIFTHE SR FE SRR
BRI R B REPLRI D o BT, SR A B AT AT R I, DO B 4EAE N & R, AR IR
BHAR, MEEEH, NREE + RE .

S FRU, EFEMAF A CRBEAAR EHEN Y, ARG T B A, BhTHIEK
BT etk , IR S A B 2R B K, EREK BN M AOEERE T A KN4 BRZER B/, BRIEH
i, HREREK B (AN SRARFR B , XA M THERERNRAEREESARAER M. L8
RF T A IDERERA R4S, EA R AE K SRS R, P ERA N TEERMHTHETREEAR
FIEY, BB S8 T8 S A5 3UE B E B B A BRI A B AP . Kubo M. MBI GIER' , A FIF
EEMOEAEK, AN, TN RS KRR R, B TSRk THEAE RRELT-", Friiimt
B TR 85 & R R AR , Xt AL B RO TR 50001 B9 )R A

EENTFHERA ERREENM, SRR SCTRHETEEMFT R S %, # 7 0 S HE B
RIBHLH R R, A —E M EH L e, FrU B ANEBT MR T A TR LU FHLH BB AR &,
HAERRBREHHEARR, BOMAREREN S, FERETFREEE, FFHEFHINE, SRR
WL AFTFHENYIRR R XFRAGRE RS 385 & AR, TRER X EIS R RIR FE4EHER
K BIEN MR, R ,5CEHT BERRNHRER R, B& X3 AL G0 R, R0 IR S 28
No H 10 AT, K ERZITRE  RAKFHTHERNREED , R BAKSNRELESSENTHFDRA
RIS, BB R R E SR, IRILAHT , BRI EE M AT A TIBF T, B U0E YR AT B Rt a], X AL EE
1R BT AT S, ARITLh R AR, AT 0B R R 3R BEAE A R B XU

BEREHEENMFHRANREEAER T, IS MEREX FRHFHEEAREMGN, LR IR,
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20% ~25% R FHAREERE . FAXREUESRAK(RAKEEEMH T TER S 5) WM, B g
SMERRB R R TRER RERKIRE . M7 RAMEWAER NP E KB R 35% , EHEEEWNFTH
&, BRERKEZER, TR THRER 2R, EXDCREA) ZEMEERIR T, F 7 XHE 5 #
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