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Convergence of shoot respiratory scaling among bamboo and trees

(Br EBARDIFRRT—) T IE 1T HUNEEL)

OF B T AR TR - 5 R S AR ER (IR )

Morphological traits of bamboo- and tree-shoots are generally defined by intercalary and
secondary meristems that generate internode and radial growth, respectively. For exploring the
effects of two kinds of the meristems, and leaves on respiratory scaling, we measured 83 growing
whole bamboo-sprouts before leaf expansion in spring, 2-year-old 22 bamboo-shoots with fully
expanded leaves in summer, and compared our prior data of 254 tree-shoots with leaves ranging
from seedlings to giant trees.

We found unpredicted consistent scaling exponents of bamboo-sprout: 0.841 (95%CI: 0.814 —
0.881), bamboo-shoots: 0.838 (95%CI: 0.783 — 0.899), and tree-shoots: 0.839 (95%CI: 0.818 —
0.857) in models of simple power functions between respiration rate of shoots and mass on
log-log coordinates. Thus, morphological traits in meristems and leaves did not alter the
consistent values of the exponents. Additionally, we demonstrated that the exponent of
bamboo-sprouts might be induced by the vertical distribution of specific respiration rate
characterized by the constant position of intercalary meristem independent of leaf metabolic traits.
We concluded that the analogous value of exponent might have not evolved only independently

by different mechanisms, but also convergently by same lignification under common gravity.
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Parallel scaling of respiration rate of growing bamboo-sprouts with intercalary meristem and tree-shoots
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How does shading affect the energy use allocation of Fagus seedlings?

“Citra Gilang Qur’ani, Mori Shigeta (Yamagata University)

Exchanges of energy, materials and information between organisms and their
environments are ecological processes, which are fundamentally metabolic. It is important to
analyze the relation of body size and temperature as metabolic rate for more general metabolic
framework for ecology (Brown J.H. et al., 2012). Although under discussion, most of scientists
agreed that respiration rate (R) is related with body mass (M) along with allometric scaling
metabolism formula as:

R=FM,
R is the respiratory metabolic rate (umol s™); F is the normalization parameter (umol s-' kg™), M
is body mass (kg f.wt) and f is the scaling exponent. It is still controversial on deciding the
scaling exponential score (f) but recently has been suggested that /=1 for relatively small plants
(Mori et al., 2010; Kutschera U. Et al., 2011).

In the present study, from this spring I have been focusing on the ontogenetic change of
whole-plant respiration from seeds to 1 year-old seedlings of Fagus crenata Blume grown in our
campus collected from Mt. Gassan. Using the materials, we compared whole-plant physiological
trait of seedlings grown in two different light environments which are shaded and open-sites.

I predict that the difference of light environments will generate a shift of energy and
material allocation to above- and below-ground parts that have indispensable roles of
carbon-acquisition and water-uptake, respectively. The balancing between water-uptake and
carbon-acquisition are general traits, but one of the most crabbed dilemmas for all terrestrial
plants. Thus, we hope to clarify the general adaptability of individual seedlings to shading by
evaluation of shift in metabolic traits of seedlings. The present study will provide us a new

understanding about ecological adaptation of seedlings.
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respiration from seeds to
. seedlings with cotyledons
& * . .
RS S o Seed were triggered by moisture
(o}
DT o ¢° .
2 0.001 - *Water absorption
5 ‘:‘. L] absorbtion
o
® Y ¢ o Cotyledon-
T b d Open site
% 00. *
3 P m Cotyledon-
2 Shaded
S - site
80_0001 Py ’3 @ Seedling-
= o Open site
x &© ° O Seedling-
Shaded
site
0.00001
0.00001 0.0001 M (kg f.wt) 0.001 0.01

10



AAAERESESHTALX 22| 77 5 (2017 )

ERPEAESRETILOSEL
O - R (R A A

(#5514 RIERLOREM ISR OMEOTZD 4 725 e = Iesun + lesha

BT T L DBARSN TV, BEIAERERIC B TR
FIEER, ERIERE THITHET VOMEET D, Ml
LU TRV DOBERED 43 SRSV TR, EEIRMESS
UT-SEREENRET T L1 1L, REERD RSE L ZEROBNRENY
YILTODD, BRI G ROF RN LT T /L TRERL -~
IS T DI FTEAR N REL, T M ES
NTWA, ZZTAZETIZZENLD K EASESN TN
de Pury and Farquhar ODFEFOERGET V2] Y, BEREH)
EET L OREIZPTRRELTZ.

[T NVEEERROSZAIRE I I XEENREZTHRERBLIO
ZAFTRNEEZIREIND I Lsuns Lesa (20T (Eq. (1), SHIZ
L WRIEIENE, BIGELYE, BIONEGEYEH SROBELGZ /T -
(Eq. (2)). Fig. | ,ITRET NOT70—F % —rerwd. HHIEH
FERS Fr BROMERRSH & M2 EL, R A ROERRE
Pen ZHHLT2(Eq. (3)). Paan D HIEHFAA BRI LA, 235K,
HERRBAALEE LAy 228 EL CTROAT Y FIZBITD Pen
NERERDIIFELT-. ZOiERRA#IRL, ERORES
HERLT-. ZLTAET VORERELEET L LUT-.
[REERIFig 217 Pan Fr, RO N LRERAH RN
DI Rzl —ralfERE T ZEET AT T LT

1E Poan (I NEZMET, Frid RERETEH L2 -7=(Fig. 2 (A)).

ZHUT S EBELI-ER, BEEEEZUHRVIECBITS
B RGRED NINZEN KRS N0 EEZD. Ny 13
BET )V TCIIEFIGELED, AT ILCIEIEINUET, £

72 Ni1E 400 BBl 2 28T /v 0 | 385 FRFEIZELT=(Fig.

2 (B)). 5NN E LB UK T CORENMRIZONT
BREIL, JRINERED. U EXOARET AT Py BE O FHIER,
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Fig. 1 Outline flow chart of this model.
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Fig. 2 Simulation results of (A) P, and F
and (B) Ny and M, (Straight line: this model,
dashed line: multi-layer model; M/=2 mmol
m2dh).

[FE5 )L A 7= D DIERE RS NBREE, Py LIRSS 720 OBERD A ROEEE umol m? ), A: HiTiREY
T DR AREHE [umol m? ™), Re THIEIRRS 7=V OBEREPIGESE [umol m? '], LA, THEERFRS 70 O 4 rifg
BRGERE [m® m?], LAg THIRRE Y720 OTERFRIBJGERE [m? m?], F: SHIRRE 720 O FERA S0 LATREFAE [m?
m?], Fr: LA, THIERS -0 OERR [m®> m?], Np DRSS -V OERFSHEE [mmol m?] , N EEFESEE
[mmol m?], Ny: THUFEHRE 7=V FEWIGERE [mmol m?], Ar EARHIR [d). [¥F]Sun: E3EEAZITATE, Shd:

[SC#k][1] K. Hikosaka, 2003, The American Naturalist, 162, 149. [2] D.G.G. de Pury and G.D. Farquhar,

1997, Plant, Cell and Environment, 20, 537.
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Effects of temperature on performance of Chinese mystery snail

OYunita Kristanti, Satoru Sato ([LIFZ K - )

The chinese mystery snail, Cipangopaludina chinensis, plays important roles in aquatic
ecosystem: e.g. their presence affects occurances of other organisms such as green algae and
possibly its hervibors. Like other animals C. chinensis also faces new challenges for survival
because of global warming, their response to elevated temperatures are poorly understood. In this
study, we examined the effect of temperature on their performances such as survival and growth
in laboratory. Juvenile of C. chinensis were daily fed an excess of an artificial prey and
individually reared at different temperatures ranging from 10 to 45°C for five weeks. Although all
individuals died when kept at 10, 15, 40 and 45°C, percentage of survival increased to 85%, 90%,
65% and 25% when kept at 20, 25, 30 and 35°C, respectively. Average percentage increase in
shell size were 23.9+0.22%, 28.4+0.22%, 29.9+0.17% and 22.7+0.23% when kept at 20°C, 25°C,
30°C and 35°C, respectively. That is, temperature affected performances of C. chinensis: survival
and growth are maximized when kept at 20-25°C and 25°C-30°C, respectively. Possible

mechanism how temperature affects their performances will be discussed in our presentation.
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hattorianus Makino 1%, 1925 FEIZRFVRBRIC L > TRER CREINTZEAREZ S 12,1933
I E KERIC L s TR SN vV U T ROSFEETH D, [EFDPERIRT,
TREPIRTEB T OARBRE SR EOBENFREICE Y, B U777 % S georgianus
Harper 72 & Otz fl & X5 X715 (Whittemore & Schuyler 2002) , & /& I Tld 1939 4F % i
BIZEBOREPEHEA TRY, ZOEOBFT 2IEARDMD TH 7R, Fld 2 gl
DI tEdRE & BTz A3, Schuyler (1967) (K> TAUXT 774 Y EEREMICK
BB TERVHEMPALKIZEBT L WD Z BRI, £z, EFICh > CTHLiE
RT7TUABRETHHESNTEY (i - TREE 2016, Verloove 2014) D72 < & bR &
WEEDA T XT 77 Y3 ALK ED — KRR b Ch o7 Z E N HERI STV S

(RIUED 2015), 7277, FLdiURFICRE CTET L TWEHED DS, ALKER IZTEREN
Bl L72fE R Ch DAl bR SN TEB Y, BEREDOA VX T 7 7 v Ol % W
ET D 7DITIE, TBREIZ X D RELS O EZER 2GRS LI TH 5, & Z TARMFETIE,
BRI ENTZERAEEOCAAREOA VXT 77 YORREHLNCTHZ %2 H
AT, BERKA DNA Z W2 [FE 2 il T,

FEATICIE, fB S KPR o A7 A TP AE RE AR S (FKSE) , B K P HE = (TUS) ,
HE KRR ETEWAE (KYO) 72 EICRE STV 5 S hattorianus, S. georgianus, S.
atrovirens Muhl & [FE SAVCHEAR, JLHREIZAEF T 5 S, hattorianus, WERIZAEEFT 5
S.georgianus 7> HIED—H AL Lz, FEIZITHERIA DNA O ndhF fElZ AV, drix
MCRRLDEREERN L ONDERERINEZEZL LTI/ ~—2RKFH LI, &b HW
Yo 7L 80 I S BN E NVIAEARTH 5 Z &b, Wik L7277 > 7 L — | DNA
/35 PCR HAIE 4T 5 72912, K 80bp D VEIK A IR T 5 75 A ~— & &3 L, HIER
B aRE LTz, dokafl & ORNCHEEZ RN R 6N 8 ETdD 5 b, 5 3 THIERLY 4 15
HTEWMTET,

ZORER, WEBROA U XT 77 0YIE, ALKED S. hattorianus DHEFEFRLH| & 13X —F
B9, JLKPED S. atrovirens, S. flaccidifolious & [F] CHE RS 2R L=, Z OFERIZ, &
BWREDOA TXT 770X, L7 &b IERK DNA IZOWTITILKED S. hattorianus
EERDHZEEBRLTWD, EERRERICIE, EARDOEEOHERNLETH DN,
BBEFEDORERNOB X BbILD Z LA LIz,
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FOREMICHE TSR FELE T ARG
ORMEE T R ORALK - Be - A BH)

EDOKILITHEE DT D CO, DIV AL THY, ZDOEEV AL, ZFNENDOLEEHIER
BB TC, “AIRER IR RE ARG X 72 2 BT 5" LW EIC L > Tk EHL%
ZHITWD, IDWAFTHTIL, BB A I OITEmWRILar F 72 AP
THY BEWAEFTHICIE DL [ALIEREVD, T2 ThrE TSNS, Ll ERRIZ
3. BB ARSI ST RILBE LR ARDE T —EHICZ L, ZOBEHEL T, K
LOEEFA XD —RA T BIFETHIERR, K[ALEE DS FEO RN 21 R4 K
B 572010, BB LI ZARIZHI IR 2S00 D Al REME /R E B 2 s,

ARHFFEIL, A B HONERE AR > T- KA EO Z(L LT 52 8% H I, ]IA
WIEBRBEICAEE T 5% 7B AW A M BT, A5 &K LR DO BIR & 7R 72, 2014,
2015 ED 5 A~10 Az, AL KRR 2 0 JE0 (A1) T, AREERE 10 J% 13 Fl, MR
FE OB 138, B AcHIFE 23 J& 32 I DWW T, 1 FEIC D& 3{ERA BN, 1 EED D | B D (&
B 23S0 7o e RAEE) AR LT, BEO W #ilm S dm (2 DWW T, R A a8 —C
BIEOL . BEMMEE T, [RALBE KL Do RS, K MAnSE EZ2HE Lz, £F o
FePED HBIIE, S FRE UR) 270 7 DR ELTEMIBIR G RET VAW,

BEOWHhE &M I8 T AR O MBI, AF M CHERER R o7, BEHFED
FEAL T FEO W EIZKALE R o T WERFEEAIRTE Tl KALIZ S sl o 28122
STz,

i O FFEIZ DWW TAE T MR TR T 54, RIS B LUK AL B 1, AR LY
BABCHIRE D 7 A A @D oTz, L, KALBE Do RS, AT HE CHER 2RI
Moto, [ALB D OESIL, £EMAEEOHEMEELIZHED L, A B TR T2 -
Too — 7 KALB EE IR, KB EE BE & & (2B AN L . BR o FR AR gl & AR R Fl L0 A 1T
moTo, T, [RALEE T, KA DO EXICH L CADMBZ /R, MG EHEREIC
e B R EICE T,

BRI FR L 35U T [l ] O S FLS FE VR, il I R DL IE D D E N RED -T2, 5l
T ERRR IS, 2% R M B L Lh I N3 2 3o 72,

FUREY T, SROCBRBE~ DI IS I AL B O B R R R 2RI THDHEEZD
iz, [ALDOEE T A X DRI — AT R Rb 73, ZOfKIO T T B AR 1375 b
[l DAL FE A PE NS Tue, Fio, Ml 26 AL BLE 52812k B B AR | 3 pRf%
FEEMRIRARICEL R AL # 72 A REEANIC RELL TV D E PRSI,
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EELEHMTOTvwTBHIZEITS.
REDIER-BRAEEEMREFREDMN —FAT

O/ B (RAL K - Be - A=) - B (ALK 70— VR B < =3 GRAL K - B - £ )

BB KRZEZ LD vy TR O I R DR NA RN TH D, Xy T TERICLD
HAREE D b FATK T D EAEDISEIZFEICL > TERR->TRY, RN TOZEEMEHE R BBk
LTWAEEEZLNTND, BEL~ULZBWTHF vy 7RIS K L TR A R BE ) D IRE MR
%o ZOISEIT T TIEBL T DAL LTI LB T2 E 2 E 2 HZ 81Tk
STRIVD, EHELLMENHLIZENMENTND, ZIVTIE, A RRHEE ) 0 a] ¥ o> Fl ]
I, ZDOBOELADKEEIZFEGE L TWDDEAID, FHELTWDET IR, A KREE D
ATEME DR ZB O IAFITH L T0AHEB 2 bD, o, BRERICE > TUI A AR D F]
FAMEZ R T2 700N DTEAID, H B D W HMEIZITRA DN DIARR LI THY | K TOAALF
WCADEBELE G2 TNDDIEAI)N, ZIHDEERITE Z DT80 | AR Z 5 EEIL T vy
L, 6FEDORARDHA R EREDINEZBE LT, 2 TOMIZB N T vy 7 B % 4T
MO FEAOF TR ERE T, RIREVLF v 7 THEIML T2y, T OHEMNEIIREIZE->T
REL e otz FAEOHMREREIL, ¥y 7 BARERICREB L3O LA BRE /1 LR
BARL, SEARREE S D AT ¥BME N Z D 1% O FE A D R EHE OB NI F 5L TNDHIEDN
RENT (LK) o —J7 MR RCR HEE LO6A BRE ) DF vy 7R E DO RESIL, 8FZ DMK
TOERAEDHCELIEDOHBAZRLIZ (FX), ZOZEIE, Fry 7 InE I ERIK TOALF
BEEDBIZN —RA 7 ORABRRH LI EEZREBEL TND, ZOR—RAT7BHRIZED, FEICK
STIEHA LD AT E FFI 7 WO RIE A2 LD 8B 2 HIVD, SEA BCRE 1 D R DR 21,
RO Yy T HH 2 LT, FOZARMEMER ICHIRL TWDEB 2 BD,

200 0.35
& Q 2 Q-
19 160 o -
S S 0.25- .
X S E
m 1
_ Al
§ 120 F 8 0.2
[a\}
>
= > ]
S 80 . 2 01 A
[2] +— "
3 £ g 0.1} K
G = A'AL ’ 0.05 &
m . — "
T R
o ER— : : ‘ 0 L M— : :
0 20 40 60 80 100 0 20 40 60 80 100

Pmax plasticity 2003 (%) Pmax plasticity 2003 (%)

S5 FRHE ) (Prma) D38 N2 EFR 6 R EE (RGR) DB I () BB L UME T 2 (F) D PR
KNUFY MR /x| BT A E ANV TINTT  QRIRTT AnAX Y27
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BEXEARSYATUoMeaM/7OREAERNIZEITS
AHRARS S /) LR DR

O EIEAL, TATAAE, MAA B GRAE K- B2, A HRIAET (B R ),
B L ORAER - 2)

ZAMAE D D IRHINE 23 24 Cld, DNA ORISR L1230 IR HE R TR Bk -
DAREMEDR DD, ZDIHIRIEREROFIEL T, BRE RN B b 2800 ) %5 H
L7 BB O Fi 72 E N LBV TS, L, FREIZBLNR WIS ) DN D GEIRIE B8
— SOEKRNTE DRRFEEFAL TOADNES EIRN S ) 2B R OERE 1T T 5 EEIT
ZHETIEEAE DN TN, FFIZ, BFH T TREIKT A XD REVBIARTIR, ¥ j:?itlﬁl%t@
(RARR Y ZHTPES T IR 28 B EREL QOB ZENHIRFESND T2, 2D L7 iff 724w
% ECHIBRIRORIZEE 2 HD,

ZZTAMIE T, ZLDOERERNER-IN TCOD A REHOBHLBIAREL T, R — K
DREBRDLBERBIAREL THHILTUVND Sequoiadendron giganteum (¥ AT 2 MeaA 7 ) &%t
BLFHZEEL, W —r o —& W R IaR 7 2 B ORI ER AT, T
(X7 AV Ly Ry RERLARICAET T 50X AT o heaa7 2 ffiRExt 4L, 5~10m [H 7
DL ES (A 1:59m, 49m, 40m, 30m PN S, 30m e, fE 4 2:95m, 90m, 85m,
80m, 75m, 56m, 50m) 7°5, DNA filiti HHDHEAFF 12 o ALz, 2 12 7 v
DENZEI 2 FHTAHIMANIIZ DNA Z L THEE 24 o7 L L TRV, ShIZZERE IO
T T NINBRAEELTMANLIZ 2 OB Z 34U, 5148 TNV EL TE RO Z{T 72,
ZDIH7 2O AEREHI K-> T IS e ZROGEEMEZ AT 2 T RE21T-
Tt I Lz, RN ORRE R LRI 57U TR, kit — oo —2 vz
7 ) NI AR DNA £ 554115 T D MIG-seq ¥ (Suyama & Matsuki, 2015) % Fiv 7z,

TIVETIZ, 48 BTN AEXREL T 250 FHIEDESOES| (V—R) ZHi Aoy —r v
TEAT, AR 66,490,908 V—R &3, ZIHOESIOFRIREMEZS S LTCR— 04 ) ANE
W) IZH KT HEEZEZLND)—REEED, ZTO—HEL T 80 IO R D 4450 JH O K
(71356,000 H5 55) D DNA Ha FERL 51 A it G2 & U T 2 D T, BifE, 2L DRSO
HHZZHRIE B INFAEL TWODDODERER L T5,

22



HAAERE S RALIX 22| 77 5 (2017 4F)

AT FAAANLDEEANAIANL EDRIDEREF S NDE T
O AT« R 1LNEL 2 (LUK - )

BIHET W LIX, REAH T OREOFRINA R L7 RAEMICA U AERICE ST, 1/
FIIEBEOMEISENME T T HBG ThD, A /Y F ALy (LLF, A /3 AH)
EEANA AN (LUF EABALEE) IXRE T I b D ko R R Tho, 4/ah
AIA /Y FHh% AN AT a2 BT EELTHAL TN, A /3B ARG LT
WEENDALHEE DO —E O MUk TITE AT ABFISNINA /2 FEE TFFEEL TODTED R
ENTND, Tz, EBRSM T CIIMEBZ RN AEL, IKHE CIEH 20 RN A D2 L0V
BILTND, UL EDOZENL, BT 2 FO% ERH X — OfFIREL T, EADAEA )
2 AW P B 72 BT B W T, EATATIBTERNIZF ELL TR TEDA /2 FHEA
JaARALDNZAELDLBIRTHOHLEDO ORI HL TORWATEEERZ 2 Hi1D, LoaL, Z
NODNLVERARZRBAAFORZE ORI L TWD 00, Fo, FE A R O IR L
DR TIZEDINTEETLONIIENTI > TR, 22T, RKFFLTITLL FTOERE
FHEIL7-,

D2 FEDOHED R 28 A FIRAFE DT OFEDMERL AL 1 AL i FE O Mk # 2 f# 1A%
—HEICLTZBRIT RN LI B bt &k 35, T OB, MEIZ D7 7 a—F 0t
DRTIRE R OITENO A HEL B L FLdk 5,

QMR TOR T OB% AR RICB W TRl F 0N EFICBESNADET D21,
RRAAEEROMERL D2 R E72 X RO MR e R RS- BT ITHENOR O A s
FOH AT 5,

QTR A2 B AT L DMED I L DR T : SR ARAREROMERL 2 iV, REEDO MR &R RS
HI G B IEEIN B WL DO BAEC DN EIDE LS T 5, £z, BFEITMZ CTRMEEH A
L7581, RN OIS Lo TR O BN RSN D FTREME R B D, £ 2
T, A E IR LRI ME SOICHABDE N RRZEOREEZRIE, Z ORI
D PEINEL WAL A TG T D, AT, BAMCERE LI MERL ILRIFEE 1 BB ERRREL TV
EREL ., SHICRMERZ RSO I ML RO ZE bRk T 5,

BRE ATl OIZOWTIE, BEATAREZ W 10 flEA /a3 AlEE Wz 7 o7 — 2%
FTERY AT AT AT AREE B U CRIFEME~T 7 0 —F 8 E 0 m <, ZOREREL
CRIFEMEEAZ B DS RRANL T DM D3 o o 7, MEIZ KD GATEN L AZ R AL D AT S LT
DN, BEAT AMEITA /=2 At & PR U C R I T A S ITEI OB E N S o T, @IZDOWNT
X, AR EBER B OW A1, BICHREE R R L THEINEEN LRI BN RN LD R
SNz, 72 @QE@ITHOWTIE, EFRE N THRIZH R B OYERAD RO TETIZ W |
53 7o KA F i TETUVRUVRILTH D,

23



HAAERE S RALIX 22| 77 5 (2017 4F)

HFRICE SR EHRME LT HRDORR D/ F—2
ORRFAT AL - TR — (RAER - )

[ REEM]

HARDEHER N AL, FANARRICEDBEL LT B3I KR RE 7 & 4
RERMRE DR TG TR ZEN TS, BFERENSMRAITIZE T, FERH AR R EER/ A
EAZ, FEZERMEO BB T& 5, EMIAR R TIX, OB MCEWEESEKTO
AEPE R DA (Naeem et al. 2009) <° HHE5 2 A HIPE DA _E (Tilman 1996) 72E° H# B D
FE DS B IEE ERERIERE N F] L9 DA R T 52 OMENELN TS, —T7,
FRMAERERIZH VT, # B OB OO MMAE OFLE | F/oEDIIRAT =K A
IZXVKIR B RER KA L OIE R e ORI RE) Z [ LS E LDV TOH RITD 70
(Ewel and Bigelow 2011), SHIZ, FEZERMED EWVNEE | ABOE AT B IR O AR
A NS5 (Brassard et al. 2013) 23, fth 5 Tl BEFE R PFTENTHRZE 5505 5B
FOFIH RN E DSBS (Frank et al. 2015) & 25 TW5,

ATV THARRE OFA L, AKIFIHEHERE D1 AT = X LR 454 0D FH B 4 fif B
T OTDIZHELRDIEAD, AWFFETIL, R0 E AR RBERE O BARMEZ I 5N 5l
BeBEL LT MUKIREAZ Z IRAZE G VDRI DA N TAARIZIB T, FEZERME DR E 23R
R A N — AN RIE TR BEEI O THIEE AN ET D,

[5i£]

[ (I 7 A JEE P L 59 I 1 (33 % P3¢ | FREE I (67%) D — B BSICRR E LMk #% 14 4F
D3RRI L T2 A6 N CARGRER 1A 5 G2 3 5, SRR XIX AR O BLFIAR THY | 55 BE X L 58 EE X
(THA-FED ILIER AR AL TND, 7272 LF5 BE KITIRE KA L AR A XRE LIS,

FAHRXNTINWT, a7 2RI | R R ZTEREREIZLD453 1T DNA Z - fi ]
AZEGFHL T, FOEWIC LD BRI OIR R A0 S F— ROMIR &, F7- M FE oA &
OBUFED MIE TR OW T T 5,
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BERERALVILEXKADHEBYMISEBON-IEMRIETREL
1t DNA 247

OFFEF T i (RALK - ) - @5 RO IR 32K - A=)
TP (R ) - B LR GRAER - 2)

MR/ S ICHERE LT B (R % -V 51 R DNA BFZE T, —#% 12 DNA il 23 ifs c&%
FERAFIRAED R AT 72 RAURE - AR O % RUTFG 72728 | FEP R DNA (2L D8R 7RO 5E
XIREETHD, LOUAMIZETIL, HFFZEE ICL > TR RSN TAAIERIED B R HEREY)
JERELNT=T2D | Z DO ORY)E R x5 LT DNA 47 O Al etk & et L iz,

AEHT, BB IR RILRICHD AR RIOMBERED 1 > THHAX Vi SHERES -
R T 2 LIz, 20T DOBK 2 5 T TERTERESHIZBO 8 iTastgil
T, ENENA 1g OHERERURLZ FEIRBAMMEE T TRl CTHEMEM (FITEHEE) 2T LT,
B ZIIE Z OB AN E TN TEY ZEBEREOELBIEIN, T7Inb
DR EIR DD B EHHE Fr O Tr e 5t BUTHMR I REIN S Z DY MR 2 R E LTz,

ZOfER REARETHoT-ER T I LB LEIBDOE TH -7, RIT, Ll R
B HONIEE O/ NSRRI R EFRA LT 156 Yo T NV ERtREL T, 2 FHD FikEfi-
T DNA fili 2377, i &7z DNA 2858 & U CHERHA DNA EOE W IR E X Gz
PCR ZATV, 15OV B IR T 7> DNA Mg EEEL S 230~ 7=,

Fo, LA EOBFREITRNS, K27 R OFEH D DNA Zxt G ELTZFEE2T>TD, 3k
LT, v T OT NVEAURIZE D — K& FF 2D K (LLARIZEHH 27 L) 7 K
POERIMESNTOKI 2T RO~ Btz xtGe Uiz, ZIVETIZ, {68 DNA & —H 257 /4
I L > THa R EICH LI, ZORICRIERS —F7 271285 SNP oM 23 vl RET
HOHEEMERL TN, 51T, K27 FOEMMAOLELZHR DNA [Fié, J&i0 i
\ZAEFTHBUAEER O DNA [EHA IRL | BRSO B B2 fFIT L2 EE 2 T
Do
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FIRGRIER X E R IT MRIENA B HIE B RE THDHATREN

ORTEEE A (UK - BR) - i A (K5 IL S E K - B E) - ILJRPE 8 (BLRTR - )
CE I (LR -2

AR 21X, “double dormancy” (UL T, DD) X “vegetative dormancy” (LA T, VD) LIFF
IENDFRFHR R RIRER A Z R THD03B 5, DD Z/m T T, B F 2358 RICHIFTLETIC
2 ORI Z R LERDHY B SRR TREICHIRO AL, 2 FITH EE
(a—RN B ETD, —5 ., ZELEBERPFEICLSTHE EEZ OB 0nEI5T VD EFEIT
Do FIFIZBWTHE BN THABGE N T 2 BESEL2 L, 20T 25 0 EIER K
EREY BT LHEFEM EEHZOBRNIEND, ZODORIRERUCEHE R L AN 51 C
WD ABEMEATRRI S CVD8, ZOBICHY B RIS TORN, ITF TUERY Y
VH OO TIE, AN EHORBRERFFLIEE SMERHIRE ~ OB R EMEEZ R
T (=0 REIE R R B THD) 2L IR R (7 F1K) DL E RN ARG HTNHRE
N T%, DD X VD TRl i ORIRE 152D | 1 EE A SRRSO T E O TS )23
HELDT20 Z DO RFEREL THEIRED DO UKL TOD ATREME D B D,

AWFZETIZ. DD EVD O Ha L, T — S\ AF 25— F RO K Ch A4 F 3 F 7
T LAY (Trillium camschatcense) %5t 5L LT, RN 7 B IE B 4 ThDH A REME%
RRET LT, AMEERTIRTT O 3 T OB EEIRFERARICIB N T, AN /b yoe 2k
RIFTHINCAEZ D EAR 3 fll (a2 Cardamine leucantha, =177 Anemone flaccida, =
NIHT N Aconitum yesoense) DEATEMEREFEAS LITIEM ZERE L | FEDO L E RN AR 3 HT
EAToT, TORER, AR F )2 L AT ORAIIMEDOSNEY & §°C MBRIFEFE T 57273,
BRAEAE (R §°C 1T TR 2 %o KED 0T, o, AA T/ mu LAY TE=Yr Yy,
T RA T M, ERIEAEL RV arar Yy bR T 5PN BSREDST, A%, BRELR
ZHWTTY = A 2AF 27 —WiIRE OB B BIE T2 T ELEN, Sl E R R ED THE
P SBITHRAET D720 11E, EIRDL E RN AR L Ao TRIE T 20 ERH 5,
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1995 F(IZ—EAEFFBE -HIELI-F I HHEEKEIZE(T5
DrrvbDEHRMEEER S

ORFBGA » E AR (LR - BR) - B LR GRALIK - B2) - A 2 A5 - i P B s (RK FH WRE
R EWER)

PR B A MIX L COREAN (Va— ik E) 21757 v —F U OB IR EETiX
e DRI L EBITBEA T Lo TV = Ry MM (— O DOFE 712 kT 2RI EIR) DL RN
KTFL, Ve ry M AXDOIERFRIEII R ELARDEZZDILTND, LA, B TOY =Rk
FRBUM R EE 72 = LD 7 ua—F AR OB R IEIC B 357 — 2 X2 Ly,

A ARDEIRIC AT 54 X B EOMMIL, HELEBAROKK TR ELST S

7 —F AW T %D, ARIRIZB DTS 2ME (E 5258 BIARD T H-CHRRY) OFE 2 kM
ICH IRV E RAETZENMBIL TS, 20728 Y BAEY DRV TE R R 2 I ST
THIEX, R OENEEZE 2D ETCHLEETHD, H R FIHREO 7 FRICEF T 5T
>~V Sasa kurilensis EARREIL, FO—FB0% 1995 AR FHBHAE < FEPE LT, K E# D[E11E
BRI BT DHFZED D BE W EABHAE T TII A A~ ADRIEB BV, AWK ES vy 7
Trora—UREIZE S THMREILR LI = Ry M SA A ADEEIC T 5L TWAHIEN
RIBIITWD, LTeDi> T, iiBEE A 20 FE OIS —E DY = % MRS AHEIPAIZ 3 A L THDH D
ERHIFFSNDD EIRTENICIRIT 5V =Xy FOZEM 53 M A LA T — 213720,

AT, HFHAREOF o~ P EEFEICIN T, =Ry O SR L 22/ 4301
DUNTH ATz, FHA X (50 x 200 m) 1%, BHAEARSSE X I8k (D X)) EFEBRAEREFE IR (L [X) 2373y
FARITIRIEL THEY, 85 A0 7myh (2 x 2 m) DR E SN TUND, D K TIHAEIE% O E
MDAV LN Z LD | = Ry RO ZARMEIERIFREAE L K e T 528 T, Fo~ ¥
ORI B AT B AR T DD DM A A {LIZ LN TELHEEZBND, I T, ¥R
BT IAN T BT IELZ AT, H7 0y MNrbR) 5 FIC 1 FROEIE THRIRSILZE WV = 594)
DB TR EL, ¥ =Ry Mkl LTz,

ZOREF. D KTIHEY =R DN E -T2, L KTV =Ry O ZEEMEDMEL
VOB RZY =2y VR ST M RSN, 72, D K TH 25 m LL RiZhe>THAm
T O RE R =2 R B DAA L TCODZER ot Atk Pty M A XD IER Ttk
WZOWTHITEITV, T~ ORI Y =y FETBIZ DWW TE LR T 5,
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ETAMEBERWN-7OYRDERSMIZDONT
OISR T I - i BHE)

FHERIE A ORFFEIE <MD AT DAL, BON 7 AT AR OREBIZKEEBRL T
&, MBEWRREFEOOEDIT, BEICaRT — R E L AR EOBRELHIL
ERETHIETHD, ZOIH7, aRT—MEX, FlAIXTEE S WICEEERE T 52T A4
Wk DWINL DBRBE 2RI kD720 | < OMFFE TSN TR, Ll BEMERD
7 AR OB B OBEIX TR RO T e, Fio, R £ CBISEHEIPH A AT 5
LAIE, BRDBE LR ZL DI IR IDIET 2D, ZD XI55 HAREL ., iR
S O - BN T2 D89, 7UOVRERNRIC, BT AW E WA IEIC DN T
BFLT=,

EF A REAIT NI I AN T 7 ar I A(SONY) &R V-, BARRIZIE, 2R —h
REOFREZEE, W - EREOMGNPEONDLIS, B IRICH AL Tlgkdr 7 v
(#€ 30cm, £ 30cm, BATE 25ecm) IZHATEEE LT, ZOT7 7 N la—7 20T, 2%
DHBY TSI CREREERE L, REZICHEL X, EEEICE LAY v — 234G
WZD I T HIET, KIEEHER LT,

ZOMEBA TN, & RVEEAY B ENE L 2 —NOHE R B L TWD TV ROE
BRAT ol TORER NI T LT 7 ar B AR KIZHLNT, 7o 7 N E KRR
FrIE U720 o<V LB LTED T A2 THIEIZIH A DD BB N EONDZ LD ST, L
L. RV KIE T, BRSO AR EIXME B3R5 720 FlZ IZHRO A EIZLD
TV RDOAEFEEW 72 E R UIXUIRREE L 72 o7, ZO LML, 7 7 KR T A M ft
FHZETREBEEH RS THA,

ARTFIETIE, BEREICEBDNL EHPL TR NI YR EERSS, AR TLE)S
AT A72E ZIRBE FITAE L CODEARIIREAT k72 o7z, DI, RFIEIZL O8I
1T, RIS RRAS 2N SR A T2 D BB & o8 272 8 ORI AT H 508, BN ELL T
BT TR E DO—RIEE DI LT BERON D7 SR D& L2 LAV 5T,
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REMMIICRAET HP/NABEOKEEYHEE
IKEEIVKENEEY DR

gz R AF (fa =y K- g+ B T) - e R (i 3 K - g - B L)
TKIBE T (R R AR - BIRE TS (R K- B T)

e 55 W A L AN AL 1 3 2 SR B IR 11T, 1888 AR DIE K IZ X > T ALS ALz K/
200~300 & DMENFAET S (FEH 1997), ZOW, ZrERBRE2A 75/ NI I3 H# b
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