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Developmental anatomy of seedlings of the easter lily
(Lilium longiflorum, Thunb.)
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ERRIEE b i HEOR E LCRSICHBIHEK S (882, 3, ) O THoTMAOHLSOBEIEY R
2 GESED —EORICEIZHRA FERENIZRE3~ O KBNS S 5. ChbRRERARTHSH
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(7D B e o IABTE SR & Ao 1R 2 AR OFD % 73

10,1118 ; Z2PE7H HoMEH OB R <28E0 S LA0ED R A5 LR 2 Mo tEim (1B 25 3.
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WA LToR Do 25°0~15°CHfill Ic N 2 S AHEROFER AT IHR Y Al 14110 © »
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BWIFEI L % MHOHE ETEFBICRT kh~ORlldskE ) 20208 & F 5~
Flo MpRATFIEPNZHAICERNE, FHRETLIC L EEDOROMAOD 5 [ &
RO 3 h R & i EBE R, SO LA s FUED LH & T & OfEX R
EH+2L0TH 300 FEMPICEOTEZOREN EHI~FRTHICHTIEL KR 6N 3,
L LFREDE Xt Lhemfiz & o THEBHSTIE Lhic b R BEHICk 3 & MED LT
ZMENTKEBEC 20 BERET D ES»OTEIRFES L b 38k 5, BE
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WOMAO M b KB CH B E)BCHINET T 5. BEFMOKcd2 TR A B
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52T %o - :
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EiC B 5 REMROATIC T OTH % ) 5 2 4 cillfT LT ¢ b o THoT—F Fic TR
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B, #EE~ohRHEER R OENORERT S S 6(2%)&1:**@@5&&4 YRt HARER
IR 2 Wl ORI (24 8D %2 R T
cot:FHE o, I, Lo o552, 3, 43 mby, Ibg:iE3EEG RRAISKESH  reS3RMESER
cro: iRl HEFBERIARGET TAHEER - EpRKE . oo, ciINIRNEHKE
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cepa D AIREEAE 1T Hoffman® s L CH B & T HIC X 5 & L MOAE LM TiLic
MRS 2 M E=ONTHS, MREATRIFLIS 22 LR\, Ml B -BEMEA s FRih#
ICHRTY Y 29 388 (k) £0—ROMAH IR 5 pericycle s /2L L THAR L
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Z DEBOS~0Amm e 0T L FOREMMOMBIC S~4  ORE L fstic /% 80
RO kDD Do BE D B OO HFICRT T REROMA L AL B Lo R © HELT
protoxylem AsJgi%k I, L L ERZT 2 EEK LOMEIC protophloem »:k I3 (#1618,
protoxylem #IRNLTH HiFEaEIcADICH OC metaxylem FsEINTW 2B HIZ LTH
Y HBFLTLZ A, protoxylem 33PR SN ZEICZEBMROK Y 2124 30~404 [T;8%
W ELIESs Smm fLicET 2EIc B &L ZORBICR T 3EBMIEZE ORI k4B
L TB0~1004 firic i V), MOEMEZTEOLNL L B0 HOHICED TEEMMICREL LT
RT3 bonRon, BMELTHO-10LDREX IciET 2 (#156E h),
M8 T 2EIck 3 L B OBRARKE HREMROMSES UL RET % O 5ED
b, cOBARZER&Z oA pericycle &%%ﬁﬁlsnao Lo L R DR DBEEIE
REfCAS EEBCR MR KD, -
58 7 D IO IC ie O THROE IO/ 2> 52~ SF Ol a3 % DN & kD THE
T 20050 o, ?_'xmfciv\fi&mmjﬂtﬂ-ﬁﬁ&lﬁ‘ﬁxﬁﬁﬁml@I’?ﬁ%:ﬂ&ﬁ»ﬁdfcTz Y BED
BROEIRICIZ L Philhips B o h S8k 5 (HE2418),
2RO LHBREBEZRAARRLEGT 285G I 2T AR E = !E"@‘.J-czo-c
b %D xylem plate DO 1 r RB/HFLRET/HI VY OGEBEDEASR 5N 5. JLEIC protoxylem
MM 2DRH 2RAERE Lo T lmm FBPpHLAHT S 5. XAEMESERE X35
DRREHL5~2.0em & 0 7EHTH 2 (2808 # 2 MO K 212 DR IC R T 1.2mm
B ZDOREINWemfiic k 5 & HR &4 T 2030 EIERIC R LIROG R
JE A ORI X Sk ¥ T B ERIC T Be UL LZOPHH LI U TR KR E W (5
248D o : : = :
%3 MO P LR SRR OARB LG L, EEMRES—108EA TS, KT % LH2
MOZNY VEICASHMIBLE R2 D HROK S b —RICKTH 2 MO LS L% 5o
C BLHMIRoRIC S 0TS TSR SBERET 5 LM ST Do T DS LR
DEER @ pericycle By 6 P84 1T B b O T B0 T protoxylem m&a‘%i‘m)}ﬁz@a}%ﬁmtiﬁb
P BBt WD T LT3R B0
RO I AT D protoxylem [22)5% metaxylem |cHoTHFMARBE IS D
D33 T spiral OPEEMSR SN, REMBHEAZLRIC RO T L®H T reticulate J
sealariform OJEE Y 7% L O R LW BERICKR Do

V. HRX ) IEADMATROERN

- BTSETRTOW A B TRDY & FIE~ O ROEM il 5 &S ZHAROAE L=
FHD & IRl ~ 55 2 B M 2k & il protoxylem DRSS H Hivk £ 7 Y B ST RS
BT » metaxylem AR 545, JEOR protoxylem ZZo HEHZ T FELCTHER
VL3 BRI RTABSRLN 3, BEFEMPICRTRZOBILOHO FOEOHEHE TIZA
b 17 O i flSLHE%S #i(amphiphloic bundle) X Y iz 223 ML 23 2 (FTIED MR E R
CEPELA S Rl kin { 202 \ Bl ~8 2, TREEHOMBICIET L & metaxylem DFHEL
& 2D RIC D TREIER L e O ML AT VI L 75 ) s x T L TR Ici
protoxylem Db A4 2 r e pHEF B, O TRIE ICHTT &R0k 2 r ORI 5
(18, 1408, CNMBERT EH~EATTIERRICES & metaxylem O5p 3Kk x protoxylem
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W26M : BWHFETHHICRZHEIEBRERFBOMEMECL ocRTS
cot:FIE hyp: FRHH sLIML IRy ps:fi2BE~ZE % procambial strand  be: FIEERoOREES
B2E : EEFERI20HH CE23Eem[FER) OTFIEEEH 800 o EHIZRG 2 HEEE AR
cot: FIE Lo, LpfEoBEReEs33E  Mb, Lb:iuRfiisfesss  Ch:FIEHEE R :
$28E : TEEFEEREEZ=FRROHESR G2l
Gl En:yiz peN#  pooglEARED mocfBERES  phififsd
PX URSEREEE & I 58 EARE
BOm : 533E (lemB) OFFRENCERMESIRIEKR L2 s 27T,
enbBRHERR  Lb:UAHERIR  Mb:rhasiiEn

13



MWIOE 128 AUBEE PR 19504¢-8 A

OfE Tl & |- T*ﬁﬁé’ﬁ\%bﬂ’\ﬂ@ﬁl. T, —hEIE e oT metaX)lem Dk
R~ 528 D0 93¢ LTTEAA T B~ T 2 & ORI B H LR R
A £ P &OCRIIT 3 THEMAPROM L% T + %, Swgont ¥ 15K HFHEMYIO
T ic 5t & Z © stem to root-transition region ICiMF 2 #F ROBWHB M TETHD LT HKIK
X3k Tulipa TR2 rOFEMERSRERBEAT L THZC LHBEINTH D, WE
STRPELIS B stage 1A 4 ¢ 2 rOMITHAE RS PIR L L TFENC S D (38,
27D,

55 2 3> SomfR e B EO B AT Ie BCHs 2 HUKES 2 i OAEAE K@ﬁ%%%&a
gféﬁ2muﬂm¢m<qﬁ$mmonMuﬂmxmEﬁm%(%ﬁ1®or%oV$yo
—RICHEH DOV TRTEEBTHRIC L &+~ e BN ARROHES RV~ 7HR 5
2 (BLTED, kOHEH 2 Mo 3 0 xylem plates BFAv v ¥ YO FER X2 THREN
z O Rl HLEICE X b Db BETHEE LB TEOHEE K b FU 2w T B, H 2 oK
WBEEO FHETO L O RO A TG 575 \WTZ OB L3 B HkD bO i Mid LI i T
ZOHFK ¥ B2 (518D, 7 { LT— BEHRICE Y] L7 1122 O%E bic FIEMES oM
LHLCMORM & LY S ST (o B BHF N 2 EOBF~KE CEHLTY
CCBIBEDs T &OMAFHI FRMBH OMNH 2 RS L Z A CHI S R EF LAE
RRHER R E EEDZN X D%-T‘/J\\ SVHER R & I/ Do BIE 1258 2 JEO RIS AL L LTHR
FrRxMEE LT3 b0cH 5 (I8 :

KIeH 4 BEMRRC M B B AR R T X & 3 A H) 3 B B MR O BB X i 2
IS5 3 MOMAF DS FIEDHEAS HITHE 0D & D IRIRHHER S b & 530k L TH 2 BE~ T B 4
HHRAEE T 23R IC T T RIS b BT 2 o Bl B3I = F ALK O AT e T 65 A
DHMICHRTRFEEIG LR ) T s Eh~iiricftoTHigk®d metaxylem 4D ToiL v #
~FHBRIELANDIERIC A D, £ LTHE EwmmV+M(%m@)®2#Dﬁ®%%m
75 2 EANOHEE HAFH VDT ¥, R%f#ﬁ”i#iﬁﬁkﬁﬁﬁﬂ? 2(5521, 2206]), JEOFEA
i b I\ 5 3 B HOASH T B AL O b O RS FH I RTRKT B0 T 8 THRAKICES]
LM R A — 7 E b B & 2L v+~ DA AL X OT 3 r oirkic 7 5 (6 23EDo i L
TCHULRRIEO T & (H2HEAAD DT D Bo HOHABIRICHIIL 7o BHETH D &7 2
BEADIEBFHEEIE 3~ 5 PEEE I 55 2 BEMh MEAS SROBERE B 1< 1 & 50 Mo i MBS S O WL D /2 5.
121 r5iit 4 r O L W OB R b2 (L9 ps) Chd bk THFAARY
HLThHZs TILEOHRAHMERROIEL CBRIN2 bDEM S 5L ZO EHRRTHAL
T1roMFRERY, PREGROFEACHKZBDLFKRIALTE r L 2 E20%kMH
b BE RO SRIC3 FLTHROKE BEHEEHREZN X VI WRILD 2 75 b ik 24k
Ch Do #58 B~DIEMHI ¢ UCHE X 41 2 DS HIR BN 45 2 JERJh AT 3R D Wl BIE <
CHZK 72 HEAE RO A L 72 b DH355 3 Wt RMEF R & L TP O SR L, Thiciivnck
135 L MR RO s O OhsKR A D B 3 BERHMES I L LIRS 30 HDOHE
i BT ES = O MEIRE MHHE T8 L\ RO TR AT IR 3o :

P OEEPIC B4 S M RIZ 2 R B3 2 L 8 < BEIE X D REIR - M4 ok &
DOific FS T BB LD TH B,
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L V1 f§ 0=

D @AEAREBHOBRER X PRI B L 1. :

2 BIREZEEROARS 2 HT 20 52R =50, RE2=RREFRosarRbh, %ﬂﬁtt
SR TH D -

3) H2EFEA TR N2 DX BHTRTRITFEOR 341 2emfiiic e DiEHTH 20

4) FE2ROBEIIREHFOEERA pericycle ORI ZRITILL F 2037 ORI H2EDEE L FRER
HTH %,

5) FIERIZIX 2 ROBTHEE OIS L CHEE LT 2 & i LIcH BT 2, S528ERASIHEARIA
OHEE DA 22 FERABO TR T Wb OFIICR OS2 S 1L, XARIZ & v R OBk G L < BT %,

6) FUTRIT 2 & BB OETFRIBCRG 28 HIC N 40 THEIET 2 O HEK, & Fuzi 4
B B R R BN 5 B N 253403 0 2 ORERR O FEI Bl bIARRIZ %,

D ThoOBWETSHDOTH OMNCER S 2 EFIR T spirel OERERRT, KEW iﬁ&tﬁ‘i&’ i
DTIXL BT reticulate F scalariform DOEINEZR S 2Bz D,

8) B LIECE L ROEN P ET ORERIN-R TR A . SR ESETIEESTRIERT 220
HREBAC (TR,

9) procambial strand 5B RDBIAT 2 DI ATSHESROH S FIABEIEL U b T\,

B R

(1> Hoffman, C. A, : Developmental morphology of Allium cepa. Bot. Gaz. 95 : 279-299, 1933.
_(2) Sargant, E.: A theory of the origin of monocotyledons, founded on the structure of
their scedlings. Annals of Botany 17 : 1-92, 1923.

; Resume

1) The development and structure of Lilium longiflorum secdlings are described on several
stages until the fourth leaf is elongating. % s

2) The primary root is diarch, the secondary root is triarch, abortive triarch or diarch and
the tertiary root is triarch. '

3) The primordium ofthe second leaf is formed when the cotyledon has grown szbout 2cm.
long.

4) The secondary root originates in the pericyclic cells of the hypocotyl at the almost same
time when the second leaf develops.

5) Two collateral bundles situate in the cotyledon and their xylem parts are facing. In'the
second and third leaves there run up three bundles paral’lel to each other. Many conne-
cting bundles and branches of them are seen 5o as to increase the number of the leaf .
veins.

6) Some inner cortical layers of the root lose their contents upon its maturation and then the
epidermic and outer cortical cells degenerate partly, resulting in undulations on the -
surface of the matured root.

" 7> The membrane thickening of xylem elements in the early stage of development is always
spiral but later both reticulate and scalariform thickenings are observed.

8) Vascular traces from root to leaf were examined, the secondary root is connected directly
with cotyledonary bundles in the hypocotyl but the tertiary root does not.

9) The maturation of the protophloem in the procambial strand always precedes to the proto-

xylem and begins in the outermost part of the stele.
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