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Morishige HARADA : Anatomical Characteristics
of the Seed-Integument observed on 8
Species of Eucalypts
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o — 7 ) EFOBELENC R CIE 1958 4Fic R. J. Grose & W. J. ZIMMER® FEC/H
Z# A Description of the Seeds of 70 Victorian Eucalypts I LD THFHE IR T3S,
e L 10 O I CZH DL L [F—D 3 D E. maculata DL Th%D. F D % DITFE
TRHFAREETOR, BEoSETFOERRE LA HRA Net-work bV CERE L TV 5,
ﬁﬁ%@%ﬁ%mﬁ%bt@%ﬁ%%@hmmw&Ewmra]hmmYﬁﬁhhmmf%
&-G% 5. MueLLEr (1879—84) Eikv 7 1V ¥ EED = — 7 V) 26 OFET- D INRTLREW >
WX, EwarT (1925) Er BrapeLy (1934) Kii=— %V species OFT-OH,
SRIE DT, MAIDEN (1923—28) FIIFEFDORRERK OFET DOEE I b D EERD R4
DWW TIR_T 5.

HACH UL 1957 4Rt fHIU=EB L 3R BB EWEY 1 X 2oTa — o VET ORHEDBF
G LT\nwh, Fhiekse=—3) VEOETFEBEERL LT —7 ) ETOHI
ZEHIE L T — 3 ) BRETIEE OIS 515 7o DI MR RE NI B R T F2F D
BRI OWTCERE[TOT\ 5. REROBEER4E DM E. maculata O 2333 DBFE,
By —FH LU C\5b. E. maculata B3 HMWEOBEUIET-OXIHLE, B, I BT
DEE I BB DONT EHT 50 b 5. ZFED 13 1956 Fic =~ ) FTFI0EDHH
T DRSBTS 2 s Lic D Th 5708, T OFEEINERERC X 2B E e %
DFER OREED = — 71 J SARHLD K & 4 P HEE « @03 h 203 BBINICDT, 48
Fie = — 7 ) SEOETIC R IR ORI A R LD Tl 523 Bk D5
R0 R & R ORI L KR & AR < FRCEHE L TRBIF 24727 D T I L DREE
RORR LT DO THLD. AFFHER L EM I G, J. RODGER FICX U CEH OFE
BT D.

II 22 B % %
N OEGEERT AL DT, BTFONSEEY R L. REOEFICRTHLAR
ROTREC £ L BT 5 Dh3d B DT HOMRERD S D 30 BaEY, FHiT DWW THE

Rt L, FHORIhRD, BEREOUEHESE T CHTORE OIMBIEELRL,
L2 DRRICHNERE B O"NEER OB REE R R LD Th 5.



(I) x ®w 8B F

(a) E. miniata

BTIRTR D SORES 25mm, /eb b oik 20mm. JE2E Ui W EkER
L, B#AE2ET5. RA5EFIER 52mm, [FS5.0mm. /e 2ET1E X 4.5mm,
g 40mm ©hD. EaHTHEL N HEE S ~THETS. BB AEIRE L,
KiedHDOIXERZ20mm, H% 1.5mm, /NendOkEE 1.0mm, G 0.7 mmTh 5.

(K1 Fig. 8 (a) (b) (c) 2/R).

E. miniata DFETDIFERIIBRLCSEEEI NS, MER A EEOBEMBE T RT3 LK
FRI, Fig. 8 (a) Ofu&itela 2345, SNER OKFWE 23R 5 FEMIL L »
50, WaA3 HE & %O CEARHACEY$ 52358 O FIC R TIAL BE
B EES R S13 5 (KK T, Fig. 8 (b) M), #IBHERI A EE L 2
DT EEELET 5005 5. Mt Canal #7535 (KRL, () (@) &
JR). #AED Lumen WX EH WA E T 5 S DIIFAA L5, TodIT NEKEHRIEIAE
LD THObND. NEFHEMOMIZIH A EEC L CERELZEL, E2ET5%
DD Lumen (3K EETHS (KUK, Fig 8 (e) 2M).

(b) E. maculata

BFIRY. FREoE X km s Lok 1.5mm, s ok 1.0mm. FHE2E Lk
WHEEAYEL, B AEARE T K sBETEZ40mm, G 28mm, /JNRB
dOLREE3Smm, EHE20mm Thb. B BT AEXMNS D, FBEXMETOhRERE
EHY, BHREL®SHD04L, WeAfELrETSH. RiHETXHEORE 1.0mm,
ERE0.8mm, /N DIXERZ0IMM, HE 0.5mm Ths (KEKI, Fig 7 (a) (b)
(c) 21).

E. maculata DR O 2134025 mm, BT-%{EEOEMSE FICTRT % L IR 1,
Fig 7 (a) @A 50nEiMal ke L, BEYETS. BTORMCHEEL XHEED/N
WRHEZEREL TS (RRY, Fig 7 (c) 2. FETDOREIT  WILIREDH7EMDS
BT, TDLDIIKTENEAT L2~k BT LD T OB TLENT &, B
BINICE L BRI TR Wi« BEO R 2MlaniElo bivd.  ZAURSMNERE
FCh O THBEWEHCIET 55, FHBROBETORECHERAT HHEEL Ik #BE0
AN RINE R Tl D CRET-DS AT B IC ED CHMER AR X v A L CHET-ORE
CHEREL O DL EEINS (X, Fig. 7 (b) (c) (d) (e) 2H4). Z DfE
RREEa N5 L NBEEHENTED bR, COMBRIERLLATMIIL D ch, REEE
HRERYEL, —RRCBEL Wy (RiRT, Fig 7 (f) (g) 28).

D &+ kK #E F

(a) E. coccifera

BT AR A L, HEFroBEIILRAA DL 1.8mm, /Neb b ot 1.5mm,
DEXIRLD SO LSmm, /Ne2 Ok 1L.0mm Th%. fEE4-5SFEOFEL D
WERTWS. AIETEEAYETD. FHXERBch > «Hke7L, At 2L,
EEK 02mm Thb. WEETLHHLOTOECR UIREEZEL, MAEEL W5

(KRR I, Fig. 3 (a) (b) (c) 2/).

E. coccifera DFETOREIEEOTEHSE TR I, Fig 3 (a) (b) A2
(a) e (b) Mribsn. o, (a) BIBETOLAECILENS (b) BUIFET DR



35

RO HD FHEIC %4\ E. coccifera, Fifz OJE X 135% 0.08 mm. E. miniata ¥k B
BRiE X X v ieh, KECH DI REAMCESIF 2 03 E O BT S B 8 L5 7

RS, BABAIELL B35, ik Emta s 21 Canal 2495, MEO
Lumen [ IGO0 EEFWMEH TS (Kikl, Fig. 3 () (d) (e) &), E. miniata [T
THIAERAROB ¢ 5 % o\, BRI O ik 5358 L 0 7n b BT
i, Mo Lumen XMKEELET5 (KK L, Fig. 3 (f) 2R).

(b) E. diversicolor

BTFOEIRXKRLD b0k Ilmm, /b otk 0.7TmmTh 5. YA L WERFELY
Raisl, BEAELETS. Kb ORER 3.0mm &% 2.0mm, /Veb dORERE
25mm, g 1.5mm Thb. WaeETAEIFENRE LT, ZOEZLLME, FOH
DHLIE S CEEH L, FEAREL QEMNRE 2T, FIAR 5 3 OIERZ 0.5mm, /)
AHHDIL 02mm ThHLH. BiaE 235 (RiEI, Fig 5 (a) (b) (c) £B).

E. diversicolor OFEF DB X11¥-45 0.075mm (XfK 1, Fig. 5 (¢) 2H). BT0OEFH
TXFEOTHEYE THT 5 LRIK L, Fig. 5 (a) (b) wax b o (a) e (b) TWehdh
5. ETOIEEOAFEHEE BT IUEHE &G0 55 (RRT, Fig. 5 (¢) (d) 2K).
CAVISNEE P BE R R DRENC b HHIIE OB AT,  F O NHENC TR MR
DHND. FHNIEMET, NERERIEETHD. B0 RFHERCENTEEMmIENE
HRE L o2 T b, NEFMEOMIBEIMAEL, BEar21, a0 Lumen 113%
BIBETET 5, LONEEMBED R 558403 e dic FONFHLH 5, KN
R B LAS (KT, Fig. 5 () 2) MEEAED L ioiac >k
SR BEDNTERD B iLis .

amn o #EoF
D Mahicbd o

(a) E. brockwayi

BHIRY, EIEKAs30ik 0.6 mm, /33 oik 0.5 mm, JBa7E L7 WEL
BEHRE L LEEHEEZE TS, Kb d0ER 2mm, &% 1.0mm, /b doE
B 13mm, E& 0.7mm CThb. WL ETHIHEIEROAYETS. BrhIopcEes
L, TORIMEe. BB~ M ax7cl, Bitchbs (KK 1, Fig 2 () (b) (o)

E. brockwayi D& OE X (3P4 0.025 mm. FEFOFERE A (CEOEMSE T o Iue
ik T, Fig. 2 (a) (b) &AL () BXWHIC £<, (b) BIIBHE & His
MZ R SREEAY 2T 5. BROKEHRE YR TIVERK I, Fig 2 (¢) (d) ©ibd
DIE G A DN D, Zhud E. diversicolor DFR L D/INTID., = DLBITREAS
2L, JMERAEER L CRASMIEOKE TS 5. NEREL T DRI N HENCE
HLTADNEOY 2T 5. NERMEIL E. diversicolor I 1) 3 GBI M. MIa
O Lumen (ZHEEXET S, LOLMICH B LU LTEDRFIICH B TR 8
X DHEMGEFBEL CTEHDESRD (KK, Fig 2 () 28). = 0&&u3 E. diversicolor
& R SE TSN 3Bl U 70804 Tk sianfs b .

(b) E. gunnii

BB Kied 01X 0.7mm, 750k 0.6mm. 47 Ui\ EiLEE 4 550
Zisl, BEHOrET5. BEIKRARL O 17mm, Qe otk 1.4 mm, 45&0%
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KRB0 1L.0mm, Jies ok 0.7 mm. EEEMTEZHEL, BTy, BrAET
5 EVEEBE T 2« R4 F-4 5. TORTIE M. FHIBE « FRE L < 3FEER
itl, MR ORERL 02mm Th5 (KR, Fig. 6 (a) (b) (c) 2H).

E. gunnii OFEF OE X349 0.038mm Th% (XK1, Fig. 6 (¢) &R). HETFOEMH
EEOBEMEE T CHT 5 XKL, Fig. 6 (a) (¢) ©H 31 mENEBLEL, REHBEBET
5%. ErHLVEIL () Bodn4L, WarET5H, Heifoikre (a) #o
b DAL FEEDOKFWIE 23Uk I, Fig. 6 (b) (d) & 23 n& w0580
BB, FORBIIERE A SRS 5. E. brockwayi %¢* E. diversicolor I 1 3 BE/CER
DHND. TDORBDANFCHNELEMIEREL o> T5. AERIEAMIBLD
70, MIFAEEETAECIC LC Lumen 3K EER R T 5. NEEEEO IR 5L
WL Tehad L ChBERMmIae#DE% (KK, Fig 6 (e) 24).

2) HBDT/INsB D

(a) . E. blakelyi

BT AMRE L, REOHEMEE FCIBEFOXMC S OEERIHEDSN5.
FETOEIRKRRSHOT 1.5mm, /|\eb 30T 1.0mm THhbH., HFROEIIKRERD
Ok 1.0mm, /|54 DT 0.7mm Thsb, BTOMEIL4-SEHI VLY, HEAY
CBT5. BT MALOHRIBAYET S, BEAREL 3FBHERE 2L,
WEYETSH, TOERL02—05mm Th5 (K1, Fig.1 (@) (b) (c) BR).

E. blakelyi DfFEFOFEKR OB 21340 02mm. FET-OERE % (KEOTHEME T TR
5 ek T, Fig. 1 (a) (b) ofnEstEiaicl, £oH (b) BOLONEL L. &5
IERSBELYEL, BErCEEDBNA. Z DKL E. diversicolor, E. gunnii, E, brock-
wayi DR LB VBHEIR TS, BTFOEEIC/NEERD §ONREDH NEDEF
DIcdTHB (iR X. Fig. 1 (¢) (d) (e) 2H). &uidi thiBd L CNEFE#Y
D, ZOMMOMIMIREMIEE vy, BENIEET, M0 Lumen (Xikiifs
4% (FEK I, Fig. 1 (b) &28).

(b) E. deglupta

BTIRY. BEXXARL5301% 03 mm, /Ngb b0k 02 mm Thb. EBEETS
HEEEE L WE &R ERE L, BROYETS. BETOWMMCIIEEE S
DOC—HIHFC L TR THSH. BTOEIXXLS DX Limm, /eb ok 1.0
mm. FROFII RS D1 0.8mm, /Nes ik 0.5mm. JERMED T/NCi L THEE
2R E 7 LERHN02Smm th s (KR, Fig 4 (a) (b) (¢) 2).

E. deglupta OFEF OE X 3F 0.025 mm AR THEEETHHIEE LR WAL D
B O K O WG D22 E O FINCLBEE O 30 5. TR AMIB L vish, #BE
235 (FRL, Fig. 4 (a) (b) 28). FHPIEEOEL{IBEEEL, EEL
DEAFAFE L CHERERE B (HRT, Fig 4 (o) (d) (e) ). KRONH
B AERRMIEAEHR L Cvb. COMIIVNC L CHBETH S, MREBEIEE LT
#fEo Lumen HHEGEET 5.

I & 3 W i & &

FEITHTRL 7ok 5 I F. blakelyi, E. brockwayi E. coccifera, E. deglupta, E.
diversicolor, E. gunnii, E. maculata }%(* E. miniata © 8 B CREE OEL % e Ui
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DThLHN, ZHEDSEFROEHAMNCH TETHRIOME L 75 D5 L DR REIERDIED
Thb. '
I AMERIIARIEU oK BH80 X b 7 0 EEE Fic Canal 77 5.
E. miniata E. coccifera
a) SMERII KL DEBEKNIIE L v 7 b #IfE Lumen (xriZeic U C AR BT R
RREL 72 % NRERKIRIZ/ING U OB RS « B BB el B3 5.
E. miniata
b) SMERAIAE E. miniata L T/NC LT, &6IfED Lumen (idfiid #Ea
DEFEWMEET S, > THEEMIIIELREE L /oo Ty, ER M
E. miniata I h KIsHEEMIT L 0I5,
E. coccifera
I SMERRIE R I ORI HHFE L D 7e D, RIS S O0BDLNS.
REDOKHTEME I BT ORE LY, IMERMIIL L ORCEFEbh 5. NEEMET
NeBEAI L D 7 D KA A 2L, #iE0 Lumen XK EE TS 5.
E. maculata
] %ﬁ&’@@?‘@%ﬁi Dl U Ot BB T O R ARA T 5. N
TEANLIREIRIEL 7D, R L CAFIC S bR A BOEL LS.
E. diversicolor, E. gunnii, E. brockwayi,
E. blakelyi
a) ZAROMEANEIR < BrEtak B3 5. WRER i E AR U CHE . #ifa o Lumen
TEAELEE
E. diversicolor
b) I ABAL BOEXET 5. mmﬁémﬁiﬁﬁufﬁm@lbkb,m@
FEEE I #AEE, #IAD Lumen (3K
E. gunnii
C) SRR HEEER 2T 5, B MW 5 NI/, FEHTEE, e
LHAE, T Lumen (36
E. brockwayi
d)  SBUIHERIIERS CBEL 5, BRaYETS. BHE SRR/
MBI X Db, BEERIYHEE, MITO Lumen I35,
E. blakelyi
V ETREEMREL VS, BaxFT5 BTOWMECD5EEORGIIIERS, *
Nz U TRERMIZROEbhn. WERSEEME L 07, Mo ammo
Lumen (338365
: E. deglupta
W = — 7 ) i OFETIEHNT L O & QIBBRICRTEERTA, B TEY
D SEBEMRIX=cHk  The National Occurrence of the Eucalypts %¢* Eucalypts for
planting [Z#F UL DED THh 5.
D BNMCRTHEDESES R HFC AT 5 4 0
E. brockwayi, E. deglupta, E. miniata
2) {%zﬂllk_j%’c SRED MBS I HIFIC A5 b D
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E. maculata, E. diversicolor
3) BIMCRTEMTEDELHH ST H D
E. coccifera, E. blakelyi
2  E. gunnii (I JURMBHEERCHER L 8= -7 ORTRILICHLT
EHHEOKRL D HD

E. coccifera 1. Tasmania 1) 5 species O CIIE X R L CER< Mt Wellington

WHRTE 1,200m OFEMI 4L EETDH 5. E gunnii (2 IUKKHEBEEEMCHEE L
E. maculata 4+ 1T5EO TR LXK U CiEHMR <, 1959 4£0 1 ABEZE0r (—4
°C) 17T D = — 5 ) OIENLER 7o’ E. guanii DRILA S PEE ST 21D T
5H5.
Bk D = — 71 ) 8FEDMEF OFFHZENPFFAER L V) BT oBE L QUIRBEREBETIUTE
XHRY E. coccifera (YEEDOINFERMIA L Vs b, #Id® Lumen 3B GBOEEMEHE
U ATERMIFIZEEE L Cwisy, SRR LT E. gunnii % E. blakelyi Of&ET-i3415&
2B U GBI D BRI iR & 7o > CREFOREC & ¥ ) WEFAIIXEER L T 5.
EHIN 1956 SR = — 1 ) 10 O T O DSBS Tk, Lo B I
WHMEEDE B 2~ 2 VEFIINEENELS LTH% (RETH ERSEBENENRZEF TS5
DIEBLAEBELT, TRRBETGRUCDO TS B, SEOSERICK TR o “F3 sk
Hodothks. :

BINERCEIE LS e EE 35 E. brockwayi, E. deglupta, E. miniata 0
i, E. brockwayi } ¢ deglupta (X HNMEE 2 BERL L C MRIEEOEHE A4 & fe DT D
AR L\ 5. E. miniata (XM EEMIE L O 7> T2 55E0 Lu-
men (3HIZ2 & o> CNTE AT B HVREE & 7o DT 5.

BRI R CERES I NEORELHFICATE L T 5 E. maculata (X E. diversicolor
O, E. maculata XFEF-ORENIHGEWEC X >, SRS L <X
WiET 5 2k Ko e b, NEEMILEAMIEL b o> Tw%. E. diversi-
color (IHMERRERR L CRITDBE O ZIRII 48R & 700 C SRR MR L Q0528 <
DWNERTEAMID L D oo T, S OMFIKIRERY OEBE L T BHENEELH T
5.

PRz r?e 8FED=~% Y O E. blakelyi r E. gunnii [(XBIFMUD & DT 503,
SR A TCEHE A Anatomical Characteristics of the Seed-Integument of observed on

10 Species of Eucalypts {C R Tik~_7z B350 = — 71 J O REEFOFEE OEEIL =~
) DEBTHOKIR L HEARRSH S L5 BREIND.
IV 43 g
1) = —%) 8EOH, JRAEFOIERIIKRI BRI D 7508l 3R % 7S
Mg X vicsd. CHCBET 5O E miniata  E. maculata 3% %.
E. miniata (3HMNER BRI DERMIBL D72, BE R Canal 2759, BFOH
ENC A TR, 2 RSI% o3, ORI K 5 EBRKEIEABE « FHRIEL
QMEFRNCE S 5. Mo Lumen (XfiZer /s ) NEFMIESRIREL 182,

PR R AR R < BB L CRIfR B T A BT 5.
E. maculata (3FER OEEDFROOREYE %2 2> TlibhCED, %@Eﬁ‘xﬂ]ﬂ@bibﬁ
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BRSEC L CHEL TS0 3@ADbRE. & OSNEFIIT SR I RES
SEHL, —HIHEDE L Y S CTETORECHER L IHBEOHRE L
THHEL T %, AERMRIG/ N 5 EAMID X b 7o b BERXIGEL 70T

R R QRS ME R 2N IEMRIE X b 72 B 2 BUX MR 2T X 0 Bl L CHRafa
EOBENRZEE LTS, CHIEETS Dt E. diversicolor L E. coccifera
Lb 5. '

E. diversicolor [3F5 %G\, D THECWZBHEEL, ThEeBLTEDONEFLTS 5
PR BRSNS B B NFERZ HERI 400 & & & O BHREE & Te DTV B N
FEAIRFE < /N Ch A KRR Ch 5. MBI GLEL, Mo Lumen (X
HEHE L IBEEET 5.

E. coccifera 1XFTHFICHIL L TR AEFMAIA L v i b, [EEE Ric Canal %276,
a0 Lumen 3EAOEEHEHEL, NEEMEOEREAY R,

BT A CIXAMBE 2 L TR R A M A R T 5. TOLMT#EL,
AERMIIL TN EE L CHRDESL, ZhCET 5 DX E. brockwayi, E. gunnii,
E. blakelyi, E. deglupta 7 % %.

E. brockwayi (XSG ISR , REAYET 5. Bl 2 NERMUL/IN5F
BEREiE X D7 b, FRIOIEEE LR, Mg Lumen XEGLX 2T 5.

E. gunnii \ZZHG0VETH X DIRIRS, BEGEYET 5. BHE L AERERTESH
faXvieh, MGEEIEE, Mgo Lumen LKEEYET 5.

E. blakelyi (3545 BMHEE 2L, BHEL TV, ZHREETOEEICR ChrgEik
ELTRDLNRS. B L NERMIMISEEC LT, BEIEE, Mido Lumen
TREEEETS.

E. deglupta 1355885 VINC L CHEBE A L < X BB TH DO CHR Y 2 WML %
FS%V THIFIRREE X h, #MfdD Lumen [ XKEOEZET 5.

B O (EHLCREVW MR i3 5 E. brockwayi, E. deglupta, E. miniata (3. NTEEZH

BHLTWS., BHOBEDR D L 5 It o4+ E. coccifera, E. gunnii O Hi,
E. gunnii (3HI4%Td % 0% E. coccifera (ZHMER WNEBEHRIE L v 7n b, NEERSEHL
T\ FRIEL NEB OIS I X 5 Intbikic 5453 % E. blakelyi, E. diversicolor,
E. maculata O, E. blakelyi (3054 575 E. maculata \IHVER O—IEBEL
TED, BTOREMCHEMEYE L R REEERE L Cyy, & OENE
K CENEKT L 2 — L DIMEIBEFC LT E I LT CHRERMEIENRAE IS,
= ORARI/ N B IEAKIR L D e 5.
E. diversicolor [IAMRERZ 03BN L CAREEARUEEER L CE D, X OMMIIEAIRD
I 0ih. LR XD THRD & BFMNIE 5B ST 5 b OIS EH
KRB L 72 D BOHEIC AT 2 DR L=~ ) SEOBEOEEL = —F
V EFHOKE L DBREISLEE«REETH IS5 CEBEIRS.
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Résumé

The author studied the anatomical characteristics of the integuments of seeds of
8 species of Eucalypts, classifying them into large, medium and small grains by the
size, and investigated the basis for the classification of seeds and whether there was
any mutual relation between the structure of integument and the temperature at the
habitat of each species. The author obtained the following results from his investiga-
tion.

The outer-integument of the large-grained seeds consists of either sclerenchymatous
cells or relatively large parenchymatous cells. E. miniata and -E. macnlata belong to
this group.

The outer-integument of seed of E. miniata consists of large sclerenchymatous cells,
and though a greater part of the surface of seed has irregularly-arranged cells, the
periphery of the surface has especially large cells which are long in the radial direc-
tion, and they have canals on the cell-membrane. And since each cell-lumen is empty,
the cells of the inner-integument are exposed. The inner-integument consists of small
cells with relatively sclerenchymatous cell-membrane, on which pits are found.

The outer-integument of E. maculata consists of parenchymatous cells as compared
with the former (E. miniata). These cells are contained in a red sticky substance
which dissolves in water or alcohol, but mustly in the later. So when it is treated
with alcohol, one can distinctly find cells in broken or unbroken state. It is supposed
that this substance probably is secreted from the outer-integument cells. The inner-

integument of E. maculata seed is composed of more sclerenchymatous cells than that



41

of E. miniata and its membrane is coloured red.

The outer-integument of a species of seeds belonging to the medium grain group
consists of sclerenchymatous cells and adheres fast to the surface of the seed. The
outer-integument of other species has fallen off from the surface of the seed, and a
part of the cell-membrane remaining forms stripes and a net-work on the surface of
the seed. E. coccifera and E. diversicolor belong to this group.

The outer-integument of E. coccifera consists of large sclerenchymatous cells with
canals on the membrane, and the cell-lumen contains a brown substance. Consequently,
the cells of the inner-integument are not exposed. The seed of E. diversicolor has
stripes on its surface. They are very thin and relatively broad, and are of dark brown
colour. With this species, the cells of the inner-integument can be seen through the
stripes. '

The outer-integument of the small-grained seeds has all fallen off from the surface
of seeds and the cell-membrane remaining on the surface of the seed forms stripes
and a net-work. The inner-integument cells are seen exposed between the stripes. These
cells are relatively small and have relatively thick, dark-coloured membrane. The
cell-lumen is coloured yellow or brown. E. gunnii, E. blakclyi and E. deglupta belong
to this group.

The seed of E. brockwayi has relatively narrow stripes, and its colour is pale
yellow. The exposed cells of the inner-iutegument are small and parenchymatous, and
its membrane is pale yellow, but its lumen is yellow. The stripes on the surface of
the E. gunnii seed are broader than those of the former and of brown colour. The
exposed cells of the inner-integument consist of somewhat sclerenchymatous cells and
its membrane is coloured brown, its lumen being pale yellow. The stripes on the
seeds of E. blakelyi and E. deglupta are smaller than those of the two species mentioned
above. The stripes on the surface of the E. blakelyi seed are coloured dark brown
and are broken, and are seen as small relief on the surface of the seed. The exposed
cells of the inner-integumeut are parenchymatous, and its membrane is coloured light
brown and its lumen pale yellow. The stripes on the E. deglupta seed are coloured
dark yellow or brown, and the exposed cells of the inner-integument have dark-coloured
parenchymatous cell-membrane, and their cell-lumen is pale yellow. Both the ends of
the seed have wings composed of irregularly arranged parenchymatous cells.

Judging from the above mentioned observations, the author thinks that the integu-
ments of Eucalypts have anatomical characteristics, which give a basis to the
classification.

E. gunnii which has been planted in the Kasuya Experimental Forest of Kyushu
University has the strongest resistance to the cold encountered at this locality in Ja-
pan, but the outer-integumeut of the seed has fallen off from the surface of the seed
and a part of cell-membrane remaining on its surface forms a net-work, The cells
of the inner-integument are exposed inside the network. E. blakelyi grows at high
lands in Australia where it frosts and slightly snows in winter, but the cells of the
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outer-integument of its seed are broken and the cells of the inner-integument are
exposed.

According to the author’s studies made in 1956 on the anatomical characteristics
of 10 species of Eucalypts, the seeds of Eucalypts which are resistant to the cold
have the outer-integument consisting of sclerenchymatous cells and the embryo is
protected by it. The author explained that this fact seemed to involve some physio-
logical meaning, but the structure of the integument of the seeds of E. gunnii and E.
blakelyi is an exception.

Though E. miniata grows in the region in Australia where it neither frosts nor
snows, the outer-integument consists of the sclerenchymatous cells. This also seems
to be an exception to the above mentioned, but all the cells of the outer-integument
have wholly lost its content, and consequently the cells of the inner-integument are
exposed. It is said that E. coccifera is strong against the cold, and it grows at high
altitudes in Tasmania, but thc outer-integument of this species consists of sclerenchy-
matous cells, and the lumen is filled with the cell-substance, so that no broken cell
can be found in the inner-integument. E. maculata and E. diversicolor grow in the
region in Australia where it frosts but does not snow. The seed of E. maculata has
the special structure, namely a viscid substance covers the surface of seed and the
cells of the outer-integument are found in it. The form of the cells is either perfect
or broken. The cells of the inner-integument found inside consist of collenchymatous
cells.

The author thinks that this is a median structure adapted to the temperature of
the habitat. The seed of E. diversicolor has stripes forming the net-work on its surface,
and the inner-integument consists of the collenchymatous cells. E. rockwayi and E.
deglupta grow in the region where it neither snows nor frosts in Australia, and the
stripes on the surface of the seeds of these two species form the net-work and the
cells of the inner-integument are exposed.

Judging from the author’s limited experiments, though there are some exceptions,
the integumentary structure of the seeds of the 8 species of Eucalypts seems to have
some relation to the temperature in the region where these species naturally grow.
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Explanation of Plate I

Shapes (x19) and Cross-sections of Ripe Seeds of

8 Species of Eucalypts

Face of seed of E. blakelyi with navel on
Face of seed of E. blakelyi with suture on
Cross-section of seed of E. blakelyi

Face of seed of E. brockwayi with navel on
Face of seed of E. brockwayi without navel on
Cross-section of seed of E. brockwayi

Face of seed of E. coccifera with navel on
Face of seed of E. coccifera without navel on
Cross-section of seed of E. coccifera

Face of seed of E. deglupta with navel on
Face of seed of E. deglupta without navel on
Cross-section of seed of E. deglupta

Face of seed of E. diversicolor with navel on
Face of seed of E. diversicolor without uavel on
Cross-section of seed of E. diversicolor

Face of seed of E. gunnii with navel on

Face of seed of E. gunnii without navel on
Cross-section of seed of E. gunnii

Face of seed of E. maculata with navel on
Face of seed of E. maculata without navel on
Cross-section of seed of E. maculata

Face of seed E. miniata with navel on

Face of seed of E. miniata without navel on
Cross-section of seed of E. miniata
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Explanation of Plate II
Structure of Integument of 8 Species of Eucalypts

Exterior structure of seed of E. blakelyi x 60
Cross-section of integument of seed of E. blakelyi x 60
Stripes on integument of seed of E. blakelyi x 80
Stripes and inner-integument cells inside of stripes x 260
Exterior structure of outer-integument of seed of F. brockwayi x 60
Stripes on integument of seed of E. brockwayi x 80
Stripes and inner-integument cells inside of stripes X 260
Exterior structure of outer-integument of seed of E. coccifera x 60
Sclerenchymatous cells at periphery of face of seed x 80
Cells constituting outer-integument x 260
Cells constituting inner-integument X 260
Cells constituting wings at both ends of seed of E. deglupta X 60
Cells in cell-wall substance at periphery of face of E. deglupta seed X 60
Stripes on surface of seed of E. deglupta x 80
Stripes and inner-integument cells inside of stripes X 260
Exterior structure of outer-integument of seed of E. diversicolor X 60
Stripes on surface of seed of E. diversicolor x 80
Stripes and inner-integument cells inside of stripes x 260
Exterior structure of outer-integument of seed of E. gunnii X 60
Distribution of stripes on surface of seed of E. gunnii x 80
Stripes and inner-integument cells inside of stripes X 260
Exterior structure of outer-integument. of seed of E. maculata x 80
Cross-section of integument of E. maculata x 19
Adhesive substance on surface of seed of E. maculata x 80
Outer-integument consisting of broken cells X 260
Viscid substance at cross-section of seed of E. maculata X 60
Cross-section of integument of E. maculata X 260
Outer-inteegument cells and inner-integument cells seen inside of
outer-integument X 360
Exterior structure of outer-integument of seed of E. miniata x 60
Sclerenchymatcus cells at periphery of face of E. miniata seed x 60
Cross-section of oater-integument x 260
Horizontal section of outer-integument X 260
Onter-integument cells and inner-integument cells seen inside of
outer-integument x 360
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