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Akira WATANABE :
Absorption of Water by Seeds of Ha:enoki (Rhus succendanea 1INN.)
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Fig.2 Water ahsorption by seed during gerraination.

3 Lie s 2ORFORORKOE S OMAD PLAMEEHEM 66.8 + 1.1 fm 58,34
L1 ChoTHRmCEL o b, WEEYRoZNBORE Lzt & ORORKOES D
BT P U Ui A e B b R, '

BT BT IRVOKI: U B2 345, W Kbt BT ORAOBE L3 Link & 2
FAEOE T DAL B ode & 2 OWK U AT T 5 &, Wiic sk hok, BT
OB D S F AT LB I oOET X b BIC#E0%S, Ak 2 BokEL R
LBt 5 200 HEG KoEdimnore, UHRMLE Lze BT 50 By LRGHHIE
A4 JTHRRRIC X BHIEE ROl & Bb LB, FICREREHO/k & 20 BT O Uik &
Z OEBREE - RO TR L ER  BIERAL TH Ok, '

BB 2 BTICKAMANTI  BHICET B REHCASEAT B, B X RO TY
CREET FAD7edic, WIREOWK L8 &7 WO%, @b%fﬁﬁ@ﬁhﬁoﬁwgﬁ%m
KEE (R ZMOTH~E,

200 % ORLT & (50T 40 HEHIRE UCEBR L 2 R LUbEEcRE+ 52 CHEHES ¥ ID
M0 160 ki I~3 HEC O TET OBRKITE 2 O B bk&é,%@%<@%®k%é
FIEHD, LRRETHOCHEEOES ¥ 0%, ~ b —MAbIKD i Ll ) &5 2T 34
DNT®» D, »¥ 7 FBFRFEFTHECOREEBROCEL, ZO52RHMTH20OTRD
BT LRF O & 0 Tlok, ThbDER 1 OfIh SETRAMEIKPEEL &
FHRCHY 3K Ul BE L2 10% LFTH3 2 EHRDHNEDT, 10% UFOR
BEOBT T A EE SR, BTk 2 OUAKEI A% 7 Uik 2ERTS X 5150, 1045
LD DEBOKSE N O TIHE & DOTENY, %ﬁﬁ@&%@@@@ﬁmwdmu®ﬁ%fm9%o

RILEE 7 OB R BRI O TR OR D7 KD ES R, bEOBTORICHTS
WELE ST O KO TS QEGE HHRTRYOZ, AES LR L EOkEICHT2H A%



10
Rdve, WEZEM234£10 F30 A5 12 525 HEC T bk, #H3IERETORK LA
%A&W%&®%mb%%A&®¥%ﬂ&@E$kmbko

Intrease in size of seed

Percentege of water absorption by endocarp to original wt of Seed

! 1 ! ! L S
0 20 40 60 % 0
Percentace of water absorption bty seed to original w1

Fig.3 Relation between rate of water absorption of seed and
that of endocarp, and increase in size of seed

S BOKEIE Y AT R CE T 2ETORK LB e OTEE T 7.62 £0.527 T@Omo
ZUT, ZOWMCET BT ONEC X 2BKOEEY UbR3%01C, WREOWKEET
DR & DEL RIS UkefiiZ, BT OBK UE &S 5~6 % THIRBEITHO%,
BEDC 2 OIMCH U SET OIIBIC  BTKIEBE S AT B 2 E0Sin BB, LPURED
KR TOBKAIEIT 40 % 10355 & & RET D0k AHHNB, B 50~60 % Wk L
FeRED PIE DBOK U7l O ESIR DT 5335 L7eBeliA L KbSpas O e b
BT ke E Bbis, BTOAE S LRERORKLETIT LTHLTWSS, B0k
SREEENCAREOKRE S FWOTLEOTHRDE & & BbNRS,

Y L& 2 OBT ORO/KOES 0 3 RREAR D7 KOS QM4 45.25+0.95
%THOT, WREOWK LA ThEne 2 5BDENS,

EBR 3 KR L2 TAYAETE, WRLOHASES TS, Uh VETHRORA
OEZCHF 5 ARKEOBDO/KOEI DHEDREVZ ERFHEND, & UTOME LET
HILMOET X ) ARE DR OZKOE SRR EL BBDT, EH3CHFwTRNERY Hv
TW%&W%&@&&%%kKMOfE?éW@%m%ﬁ% RD7eo

FTHOBNREL BT 30 Wy EoT, 15 R iEHE Lo, B) 15 HEZZzOE
Ko L &[F LREER THllO7, WRRIIERCEWOTRE LET O RIRE L Wm0z 0T,
BWOET 15wk REEAINICROTHN LT, E5r RRICHEO . MRE LTIRER?2 OXf
BE Hwvrz,



11
FRIAFBAI26 4 12 7 2 BinbI 9 B ECHb. AROBTORKISNE, Pk OUK
Ukelie 0Pl Zh W ORI W TRD, AEEEHCERTO S : ORBEOES 0
R : ZREN OB DR L sA1c i LT
o WARZZD 12 PlE 5 Lic,
et ot s PSR RIS O B 24 1O

~0-—=— Above totol seed

- —x. Killed seed without endocorp %ﬂ%nODS&ZK bk%ﬂé\@qz:’%ﬁgk kb@ b
“X—=== Above total seed
"/— —*=— Endocarp ?C‘/(f?:x‘::c%y g*@ Hﬁﬁ)ﬁ’ W%&%%HM7EE:P
5 —O-=mmes Control

o R ENT EHD B, HICHET

SEORYF Uk & = OBOK LicHl A1 R
LR BADOR, R 4TI 4
WS OBKIZ RO TR  BRER 24
s BT BROMET R L,

lg',o
o

501 !
I[C- ‘Jg’z-—x———x—_’—x

=
v

A % 5% K ORI

Percenfuge of water absorption to originol wt

%K%%X¥,7w77&09nvv®
WREEBICOWTEHE LR LT3, [
‘ RO 1) &RE 1~2 MO8
0 5 OFE ORFERS, ) BMEHAEAL
- ZIEE A EBILUBWERG, ) Siich

Fig.4 Water absorption by seed pelled and
that ef endocarp FEHHD 3o FT b, ELT A)D

B SMEKOD L EAK L B EADI, wIOWME 4) & ) OFFOREGEOERS T s
43, ) ORI AERHE & BRO D 5 L0 L OTHET O NEOEEIIC X OTHFOBEE T
BABOKIC X B 3 OTHS 5 EHE LTS, M &5 5+ 7 BB 2 v~y OHTEHEDCT3 D
@%K%%@éat&&%%bkoBlﬁmgﬁbv%n:y,ﬁ,kﬁgwﬁ%&QOf@
2 DS ORKEE O T B A, KIMIHET OREICEAT 2 OLHLTREVE Siclibit

%o

EHEAE 7 FEICOVTRRERRE Rvfeds, FROA¥, 7o~y RUE2 <Y O5E
&ﬂm%bbf,w@w<49@ﬁﬁmﬁwf%§bko

(D O BRBEVWEBRKORZRONBZVWIREHmBD TR 2T LR RTHST, 20
AL RREEHWEETCEWTRS DNEVDTH DT, ZITEINCRRROBRAKR UK
DONB~DBALHE 72 0°C, HERLE LB TR ZOBFOE L (EvhIRER VLW
ERFBOND, COWSCET BRKRRCHARE I OTTDONE EEbNZDTH DT,



12
BOTHRATESIENEFRBE Lo 220338655, £ LTHRERIZ Z ORGS0
DICEWTKOREEZDBALH LT3, CORAIZAREDRED BRI PPEREr BT
TR RIS X ScBbN B,

(2) Ofs (1) O X ) &8s R RS T, BTRBROKE & b ICRillE 2 I2EY
AR, CTOESOBRKEMDZE K DBT-CTROLNTWBKOML A L 20 LD TH
pEE2BNBD, REKICE 3RKITOHFOKEIICEVTIE YERICE LEET .

(3> O CZOEMBOBMKEAF, THYRE Z7ue<wVOHED v) OFMCHIET
B3LEONDBH, ~EFETILHEVTR, RO (4 OFSORE BT AT 5 2 &% Hbk
B, LU (2) OFSE (4) OEFDDWAETENE Kbd B F0 k& KO #ifis
BbHOTWBDT, ZOWMFOBRKEIKDHL AR BHEMEBDONDR, ~¥/FHETCE
WTE A, TH-YRE 7 v~V B UT Z2OMASE—HCHERTRVOIZ (2) OFFLL
BOREPBOTENORZDTHS 50 TN THRRELHIWAEBETROERNTENREEY H 21
WY BT LR B2 HRERERSEL BOTZOBFE RALE ST 32 8RRV,

(4) O ZOHFHOES OBEIMEM » &#n ERE R, T UTZOSOES OB
BREBTONBICX 2BKT, EHE Kb RBT TEIDuNBRDOTHOTC, BETHHETIEN
BEONMECH UTHERY T LB vk b, H0T 2 OMsORKENEOIEEIC X 5
Fei 2 OWECIT DN B EIEIRA L BIRO & 2 AP KE Bbh 5, ‘

DlEn¥ 7 ¥ETOHERE 4 DOBWACAT oD E B2 bRB, Z LT (2)(3):(4) O
SRFExRE, THTYREZ v Y OBACALNZ DO HETBE B3, X (1) @
B EE O BT-oBrRP LTw3h0EEL NS,

S BICHTR LI U T & O B 1O iy KL TH 2 &, ELBOBTCEVW T,
ai@%ﬁﬁ@bfﬁmz&@%mﬁ&k&téf&éﬁ,@)@%%ﬂ&@@ﬁ@&r~%ﬁ
HOF, ZHIXTNEOEFORKSNEEDWAKIC X B0 Bbs, HEELE LETR—
BRICR D7 KD E R QEIEBKRENDRDIE, NEEOROZKDES QEEHKRENDRLD
&, LEOBTOBEICHLS % OBERITOROTRK Uk SIANKE(FRINERDT
H5 9,

AEBRCRAKDETOHNBICAZETCOWTEEMC IOk, (L) 04T T
KAHHICEA LT3 8k D A LT\ s X 510, BEEBRUGH, TEREAAs i R oo
GEL VB ACBEAINBEEZBND, ULLZOECOVWTRROERY 2RI dkd

B\,



13

% fik

LD R B R TERIUEICR D v v T ORFREICE T, HANERERFAKMRE 180~154
(1939) ‘

2) WHIR-LER:EHMEY T 745~794 (1942)

3 MR — o~ FETOMBLEIC X 2 FRFREC T BIGE 32‘(5) 1£6~188 (1950

O M IE &= SHEFORKEE BAREMERE 38 55~60 (1951)

5) HATASro, K :On the absorption of water by Seeds of Larix Kaempferi and Pinus Thunbergii.
HAkak 33 (12) 426~430 (1951) |

6) Stiles, I. E.:Relation of water to the germination of Corn and Cot on Seeds. Plant Physiol.
23 (2) 201~222 (1948)

7) ————:The relation of water to the germination of Bean Seeds. Plant Physiol.

24 (3) 540~ 545 (1949)

Résumé

Water relations in the course of germination of Hazenoki (Rhus succendanea)
were studied with special reference to the effect of treatment with sulphuric acid.
The course of water absorption seemed to be devided into four stage, the first of
which was supposed as representing the characteristics of hard seeds, and the rest
was supposed to be the same as those found in the seeds of conifers by some other
authors. In the first stage ofy water absorption, sezds showed very slow or minimum
increase in their weight. When they were treatéd with sulphuric acid, the perme-
ability of the encocarp was increased by acid and the first stage was remarkably
shortend or eliminated. At the end of it, the endocafp began to permit the passége
of water, and at the end of the second stage, Weight of the endocarp reaches
approximately its maximum and there was no change thereafter. In the fourth stage,
the weight of the inner parts rapidly increased until became the end of observation
when germination became ocularly recogni:able. The third stage, which is usvally
observed in seeds of conifers and is supposed as the transition between the stages,
was very short and in some cases mnegligible. Seeds treated with sulphuric acid ab-
sorbed more water than those without treatment, but the amount of water absorbed

by the internal organs of seeds showed no significant differences between the two.



