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Seigo Asanuma, Keita Havasm and Sadao Ousa : Effects of

Herbicides on the Germination of Fagus crenata Seeds

B S TFRORREH TR, KO Y OMBEREELEETHD, Tokd, MHHoEH
CREHBFEINTN S, 7HEFORFRUTIRERNOXLELS 57, NaClO; FI&E 7+ 5
Yt RS LERT TORERBE, KBEORE, RINENE RIHEEEZ TR L,

NaClO; #i¢iz, BFHERICERLRNT % B4kid, 500ppm 72 L 1,000 ppm Pl EOEE
THOPERFMEETR Uize BFOBKOYD 12 ERERIREL TS, EANICERER
FE8% 54, 5,000ppm Ll EOBRETRIFMENTNI, S5, BKkADO T2RKMH%ZFRT 2
Bicsy, 2omiiick, BECEREBRNIE-E4E0BAL, B, TR, Bilicko
HAEEOBALE WL, BTFORKEENHOEKEL S, B—RERF—RHEOBRINTS, #E
TR HELD b BREARS O BXEN DR -7, RFHAFTRWEHFCRIRN, BTFEYLD
NaClO; #:ERIXE 0.3~0.5mg/g T, HIB TR BEMILALHONMLLLEY, BRETRRSF
HOPET UABETSH ~fo REBEVHOC AICHEBERNT 2EH0E Y, HFicd L TE
BDTAESSEET I EBbd o1z, BEORGRIR, BFOEM « £ROPREVIZE, ERoBNHIC
L TELOERD 74, BENICRFAL TS -7,

F b5 VAT AR UHET EBLBET - 7208, RO LREE 500ppm 2 TO EFORBEM
HTh, 7HEFORFMECEARBDL oL, -1,

I ¥ 2 #v %

AAOBRBEHEELZRET S 7 FHE, POTIRRCBY 2EBELLEMNBERE LT, Z0EES%:
%o 7o d, REEHOBMBERMIRRICED SN, T BRABRFREHFNIRRHIRRICEEE -
TEY, ABAEEPLTETNE, T, ER7HHPBEEMTO TV LVRREHD S &L THEH
TEREMBLEL TS Licit, BERLLOEED DD, THPDIEHEANEES L, Biffiics
FHROEFEMAEL T 2HECEZ LN TNEY,

EEEERTR, 7rROBECENRKEEHERBEOTARREELEAL, 7 rRANRGEEEKE
BHICHB LT, FEFEOEBREZEDTEY, 7 REFENORBEERSIREIN TN 2,

LT AT, BADT FHOBBNIHEE LT, REKYVRIERBEET 22 O mshTH
Bo LD LR, REFOTFHRIEDOVT, HMRCBET IV HELEIWMOTMOIbEVI T &, BH
ZRUEIELIZNCEIEABHETH L LEENCRLTO S, DBET T FORAMRBEERED 5
nfc B (1910 ERBH® »no, HHENINE EIC U THOET] OFEHSHE BREhTH
72®, ZORBRIERESN 7 FRAFEFRBME, RO REBRITE) & & bRBFEMED
BEDE BANKERILE) ZHAADELEDEN - TP, FHRHBIKESAH LTS F~F
FHEINBNBOTENDR L, BFET I TOMREENLNOSH TV EOKKEHMT 210, £
KEFIEBEET L, O, TVOMBEZAVTYYEOETFTLNH L, 7HERORERES
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H2RAE, TTIRINTFELEFINTH WY, SRERINCEIPDOEZEBI ) v o2FHE LK
BEAFWCEZAY, RKILEKREABLEGK YR IIERERRE TREHNICHY bk L 0RHRE,
Ui LI 2 IRARBA S U LBOEEDP 5, FRTHEENTLEZ >, ROAETEET 1960 F£R%E
i, MHBREHSLEL AV SNBEDT, 7 RAKEE~DREAOHER SRS NI, £DTHDEAM
BHOREERRELD, BTHCLULSA L LTREAZ S YOMBIERT 2 C LOFHESED LT
29, SSICHER, T LOABRICHEET 290208 L, BEENY MT R BRENERAT S
e BEIINODH DY, VY ORRIC AN ZREAT 7 FOHEICEEOS S LbEHINTY
20, IRLBETE, PEOREABRICX DY YOLERENHTIRMBRBELTE T W0, Lk
BT, BEACEZYyONEL, 7HHEECETORENICHT 2 GELOBRKICDNT, HELIR
Y ALESD B,

FHENT ZREMOREICONT, FMEHZLAHBEEMBLICBOTRATEEFHRTED 573
DT, HMEFLEDO—FIC, NaClO; #x## (75kg/ha « B4R LiBe, TAERRT O URESG®R
BURERRAE LHRICOEBESL TV AL EERL, 7HHOEHICE LTy Y UBICREREERT
B EOMBAEERLEY, 22T, bhbhidEETER U 2~ 3E4 7 FH#ict L, NaClOg
# 100kg/ha « S BOERHABEEIERIICLIRNE U EBRERS 1, BHOEBTRELEEH
BTV By, TORECLIHHONEPERBRERIBD SN, (RERE. 0-129,
THETFORFICHTIREHNOEELDVTR, ChLETEEARLNILEARELLY, 22 Thhb
N, YYRBECHAINZZOOREAY, THETORFHIVEHEOETICHLT, LD
ERZRTODERTT 700, 14 ELIEEADERET - TET,

AFTW, 7+ (Fagus crenata Biome) BFORFICKT 2 BREFOREBIC ONTT » L BBRER%E
ALMCLTED EEDT, CO—BiT, FROAHBERELAS (19804 KENWTHEERER L.

ETAT, HARKREAERE, WHTHL DNIBREADOKABTORFICHT 2 EECOVT, ¢
NETICHEINABRARDIEV, £hid, TELT, MUTREXNRERINZEAKIIZ, EENCE
FORELIEICT 2 SN BEWNEP 72 ERKBEELOND, BHE—DIL, THAZS Y v 57
YNOEFICH LT, NaClOs # « ATA #*1. DPA #* 2, £hZ2hicEsl L-3kic Lk 2 85
BOKR, WThoAELLERED R TRFLB(EETLICLERDLY, ZOERTE, BE
20~30°C T, MEYHOEKICRE LT TORETREAOEERTOhre, EBHER, REL
CXABEFOEEORE L EEIT, 2,4-DHBRALEFORFECRITTHELT~, 18°COE - EE
BWIETE ARMSELE LS s, BRERTE LORFEEOSH S LERLEY, 204, KHEA
AFET % NE LHMEBREEMIET 2/, FRBHEM - fiE™ - EBH L SORKICBRLE L L &
ORFEBRIH LIBP D, TH=Y » 70y OTEMERET 2%, NaClOM 72 K OBEES BT
FURITEEEZR 0P 855,

i, BELCES UTRHERPEARKEOEBIHEORNERE T2 B9 5, KCIOg* (potasium

*1 ATA #¥|=amitrole ; 3-amino-1, 2, 4-triazole

*2 DPA #|=dalapon ; 2, 2-dichloropropionic acid

*3 2,4-D #|=2,4 PA; (2,4-dichlorophenoxy) acetic acid

4 TERG, WiER, HER, HB|ALF PV U AR EREHECRBRERALE L THEINE,

5 BERBEHY VA=V HHOBBARERAV L LT, O THASNI, NaClO; M&FROILEYTH 3,
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mmmm)wﬁ?éﬁﬁ-%ﬁ%ﬁoﬁ%ﬁ%%&%%ﬁw,x#-?ﬁvv-rﬁvvmamomrﬁ
DTN Z1090W80 |~ 40, 573, FIFEHROE « BA - PRS2 ELTED, BFORFIC
T AEEECONTIR, BIETIhTHEN,

I ROV EFEE

HBRIZ, AFLAT7HETF CUTHREFEHRT ) 20T, FrEREC R U REXBSNER
CITEELHT2) 2—ERREMBN SR T, BRERAZERL, MBI LORFRERDT, BF
OMEREELRITT 2 FHEEAERL Lk, RIFERRI, FHOBRHOD Z, 1975, 1977, 1979 FOLKEIT
EH Uiz, TNFNOERIHEINAETR, TONERREELLLOTH Y, LUTORBICIIER
T - eERERWDC & &F 5,

1. #R L7 FEFOEMHE RV

BFE, BEELEFEFEOLOMEONLY, BERRRHFICLZENNE > 20T, ERFRICK
DEMDBRIS » 1, CORY, HRABFOMKS, Table 1 KRTLIiC, ERECLICHE STV S,
7 F ¢ L DEFIREUL, TN ThOERBZBICHKELLDT, TN THIRTET LA DERNE
W, REGPARERRTGOERDBOTR SN, AT LEBETIE b IhERERYE (1975, 1977 4
WEER, 1979 FEIERE) A 5°CoBTIEREIC, EREAITRES L, EBEICR, BF0
AL XN, EBELENLCSDOERN,

2. HEEETORIBRMG

W, B TH Y EORR - MBCERA L0 2 ELKRER 28, EXERF Y T 4 F (sodium
chlorate; NaClOg; PITF NaClOg #l&Frd2) XU 55 et V& (2,2,3, 3-tetrafluoropropionic

Tablel. A L 7 FBEFOEHE ZORE

Characteristics of beech seeds used in each experiment.

1,000 ¥ ¥/ b
EEMER B (BEREBLZ) | HFR Per 1,000 grains i =
(CZl?ar Source Germi- | £ HE W E | ak® .
lected)|  (forest office) naz‘t%l)ity vl‘:gfg}l:t le;gyht Z(Yrﬁct:rft Remarks
(g) (g) (%)

B, &Y s NER 25~
EER (RE ) 63,8 156.1 — — 452 AMENLE, ROOH

1974 Hakg- (Kikonai) Riclg crop year, 23~45% dama-
ate . 54, 4 98. 9 — —| ge by insect
(Mori) Poor crop year in Honshu

Aomori(Sanbongi) Rich crop year
Se:%i size b
X Length 12, 8mm
foiﬁor)i% (gl_‘f(;*ua?calz)i) 71,21 182.8 158.00 15,7 #E Width 7. 8mm
hf E/1§H. L/W ratio 1.65
1978 E X Length 13.5mm
IE Width 9. Omm
Bl A& = ONBRED E/tEH L/W ratio 1.51
Maebashi 89.3 212.6 182.6 16.4 &b 5 &W1E WKk 2EDH

(Muikamachi)

o
Medial crop vear




Table 2. E& ;] *® (1)
Conditions of experiment (1).
B%é%ﬁ&g So%tioni& of éoncentration 1yl irs ** %er#min%tior{?: i}
tr(:?itfn gfl . herbicide (ppm) Imbibition conditions conditions Remarks
RIREE 1| W 6 KEY,
0, 500, 1,000, 2,000, 4,000 Exposed for long Fenod
Replicated 6 lots™®
NaCIO; #| ﬁ?ﬁﬁiﬁ (25’5@72"#”5) AEHE L UBREOETF,
o, 2,500, 5,000, 7,500, 10,000, Exposed for short period 4°C, BE &ﬂ%ﬁiﬁ, HEIKEBR 500%
1975 15,000 (soaked for 72 hours) & E%ﬂ(’&ﬁ*“ %r;ﬁﬁ;@gg;ﬂﬁ - ik
4A1H Replicated 6 lots c » FB3F 0
4°C, in dark
B o EE%%% lf Mﬂf 4 }i@"'od 3“""1‘%“ ffew i{eg%sl from KIKONAI and
6, 0.1, 1, 5, 10, & xposed for long peri roplets of . ..
Apr. 1 Replicated 4 lots water occasionally a;egsggnzzlgeﬁ;;??ﬁ;a;?
Tetrapion %l ﬁggiﬁ (p]y)o)nﬂéﬂﬂgﬂ) cide), after soaking
o, 1, 5, 10, 50, 100, 500 Exposed for short period
(soaked for 72 hours)
Replicated 4 lots
o, 10, 100, 500, 1,000, 4,000 E%ﬁﬁ 1fﬁéi!h%l%S}i@O'od
, 10, N , 1,000, 4, xposed for long peri .
Replicated 5 lots 7.5°C, BEETF, ﬁﬁ%%ogg} oA
1977 | Nacion 3 BRI (007240 g%‘;@(ﬁ;ﬁ?ﬁ%@o 50 FHC 4O MR 1N
1 B3tg 0, 500, 1,000, 2,500, 5,000, - LXMDY, BFRICERK,
10, 000 Exposed for *short period o s
B % ! (soaked for 72 hours) 7.5°C, in dark Seeds from SANBONGI
Replicated 5 lots Supplied few Treated with disinf
Jan. 31 droplets of reate dw1 1sin elct}:i.nt
; - water occasionally (a mixed organic sulphur
RIASE | Ll 5 fIE, fungicide), after soaking
Tetrapion #]| 0, 1, 5, 10, 100, 500 Exposed for long period

Replicated 5 lots

* RAVI3SEET At room temperature

#* 1FEIZ1Y+—1 (30k) One seed lot consists of 30 seeds.
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Table 3. 5 B il " (2).
Conditions of experiment (2).
3 1 ek ® ¥ £ B
Solutions of | Concentration e B Germination i
herbicide (ppm) Imbibition conditions* conditions Remarks
—EHBE g 5 ml/30 seeds, 19794F 4 H188 L 123, 24 B ERLS .
Exposed for In the solution Beginning date of treatment
long period Apr. 18 or 23 and 24 in 1979
Buring 75 ho T JOmB LU RERT,
uring our 75 o
NaClOg %IJ—(S) oggo 1(1) 888 at beginning of | Seeds from TOWA
imbibition #C, BT MUIKAMACHI
0 — 127 In ::lal?k °
0—2¢ | EWBW LIETAEMLT S, | BN HRBERE s
0 — 4g_! Soaked in | Supplied few droplets + %’(Di 4 %*’ﬂ‘fﬁilfﬁ ;
Tetrapion #|— O 5 10, 50, — B 3 & I g)lfution of water occasionally Untreated with disinfectant
Treﬁtment 12 — 72— I
in the early _ T MBED TS L**,
imbibition 24 72 ék kﬁd ® l Non-replication**
period L_48 — 72 ‘{:}ce‘: n
—E R E— w —7K 5ml/30 seeds,
Exposed for| — 0 — 12— In water
short period 0—24 |k B B
Soaked in
0w — 0 — 48— Fater
Trez}lltment 12 — 72—
in the late NN
imbibition | 2% 72 R W B M-
period L-48 — 72 the
solution

* RIVUIEET At room temperature
w 1MEIZ1 +—1 (30%) One seed lot consists of 30 seeds.

(&Y W - B SEOMEH LNAEXROLRLL

— 191 —
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acid (sodium salit) ; Tetrapion) ZHTHE L 72,

1975, 1977 S£OFIKEE LU EREH% Table 2 ITRT, EBRIh BEEER, NaClO; %7
15,000 ppm, 7 b 5 €A VAT 500ppm TH %, chid, - LEICHL ZHHOEZBYRSEE, §
#H% 100kg (F5P)jha, %E% 3kg (s /ha BEE L& TDRML, 30: 1 2ELLIDTH 5,

BREHE LToO NaClOs KlIcRE 4 D KIBOSOHH 50T, 1975, 1977 ££iIKi3, WHROERHAEE
ANTERERB Uiz 7 17 €4 YHITOOWTE, MBHEESZODT, 1975442 10% RAEEH» 5
B Licb D, 1977 403 30% BHBERE, £hENFR LU TEL LBERR X 0 S BEERERY
Ufco BEHAMEERICANIKIE, TXTA 4 Y HBROFERKTSH B, 1EBERE 10,000ppm & i3,
Bighic#HHE LT 1ha 0+ 8 lom WHEIAHLTVWEHDE LT, 1,000kg (45D /ha OFHEEL
%o

EFCERTBREEZIHELELT, ROTO%T o7,

@ EFE—E0XRCEIEMENS SREN RIS S (UT, BHEBEEINTZ).

® EFORKBEOCHH»SEMEOS (T2HHD), ERIcHEM  RINX#3 UT, SHRELR
ER-I

@EOBAR, ERIEE - RETRERTOLNEOT, HROHERSOFED LTINS, ®FR,
FDICEEERI LT, EKTRFLFITHONEOT, FIROEROFENILITO S,

BREASHMIC ERAINEES, RS0 ERTO BRI, HI2BELLVOETRIAFBLOTREE
{, BAPIHOBELD, 2 - HT - ARV EOFATHAL, BEVVEERNIKETT 2, 20
red, HIRIKE T LEFY, BRERRAIORT C A0k & 28181, b ORVHHTIEE
WD LEEZ OND, HELAZ2OREHIZ, b P TOBE - T, NaClO; Flid+
BEBYELER L TG TAMT 3LV HAEELEL - TN EY, 20T s, BFORFETO®R
BohaT, EHEEREERNLEEOBRICONT, R TILESD S,

ZCT, 1979 FOERTIE, RELBETHEMT B L RN 2HBMEELBEOHRICONT,
BEf L7z £DEEBFES Table 3 IKRT, C2 TR, 2EBMOEHEE (@8 %, 5RO
DFHITSI T =,

@ EBEHo—THEREERINE BEbkiERbd, TORIIKTRIEREERD S LUF, HHR
WERHT B0

@ BHo—EHREkERbE L BEHRERERISE, TokikcRFamLids UT,
BRI EHT 3),

BB, CoLEAVERIZ, NaClOg #id 50% HFIMEEH{LLIcbDE, 774 VA3 10%
WHAMBEEL b OERE L TE- BRI OBE L,

Lo @7 ETRTOBKESED SO T2RMERRO—XID & Licold, ®ld27HETOR
i (Fig. 7) OB OEKR, ¥1v03AREOMIE, BFORKDEINEDLHTREL, ZOMH
BKDH 1 DBELY HENEKEREL) THELHUEEILDTH B,

251, PODHOERTR, LHI LOBTFHOBKEENEL, %iBoliHTEERRSORIXESE
WeE Lz, BARBR, —THEOKERERBKIIROBTHOLERE, BFANT 10mg HEZ
THEL, TOROEREEICEDRDI,
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FLEOERERK, TIEFORKEREHEOHIZTE®D, 1979FICTRAETZHANVT,
BKBES D SRFETORT IR T OOELOELE, BRAMNIT F—Y 3 V37 Y 2R BT 1mg BfT
FTHE Lo

3. JIBTORFRELEFEROBRE

THETO BFEO BRESGCEALTRE, THOERT, BKkLE-EBETEGMEELLTHIDD 48 AR
LCRERTICES, 20®R12~15°COERBTRETTRES YL, L LBRICYRATHLON Y
OREBEIZ UL, +HRRFRIGE LS ool DBORFNEITATICCUTOBRTICHR
2Tz BERTTREFBIEL L E, Y EOREEIDIEL, BRNERFRITHEKECE U,

BHEA SICENIE, 70~180 BREIDBRLE (5°C) %2iT-7db s, 25°C T 4B THRFRE0% LLE
ZEBTNA®, ISTA ORKABTFERBREENTIE, 3—0ov,e7F (Fagus sylvatica L.) ORFHRE
HEE, 4°C, B HIATH DS (A°CTHRAKRRE LEH- L&, 200CIKET) L LTHAEY,

BEOHMT 7+ BFERFTIEAGLMETS &, HKKET LABETRBERO OHSHORF KT
TOM, RFOLBEEXHLBVOERETESMI TS, 20 &d 5, SCHEOERT T 5 #3F
MEER, REFFEHLET PUENLEETRIBNEDE ZZTIN, bhbhoBREFAICIN
i, BFOETHESAE - BEENOIAD 7FHKTO, #HiE1m OKE7.3°COEHET (WXRHE
OFE) T, FedFHHENOMEBEE (A, B LHhEE GHET 24cm, FHHTEOSH
TEEL) @3, 5548 1°CTH-7/ GREEEEL, 8 1,200m, 10 A 20 HAE; KRB

CFORFMMTEH, RFFBICEIcm O <+ JIMEZFLD, No. 3 A 2H2Hs 5mlBEOKEL
BEEEET LcbDk, RIFEE L, BT, HEEETIRLT, 184kh 30K, BNnic
fg Rk SIC UTHK BT, 2720, @O@ HoKRMEMED (2B 1id, +4ARBkEeEHE
EBES, BREABRIETHNOLVEL s TEIBEE L,

BB OFRFRBEEE LM O, REBRELEDY - DIT, 197542122 58,1977 €38 BE,
19798139272V LIS BEETH 2, MDY NBRREFTH - BEFRITTUHL, BHOER,
BREOHRPERECEZBERBELT, BEDOH NI - bORREAREET LA Lz, B
ORFRELTR, CORFAEETORGEDTHELLLOERWAC EE Le (BT, HFRLH
T3

FFMIEPICTEF LIATIR, TN TREOEERER > 1o e, HERLLSAEZITHD, B
BOLHONIEFR, REOCHER ST > UL, BEHOFRILEER/ .

HIFOHEREER, YRBAERERD, TORENIMELRUIRET, RIET E Ui

mEREEER

1. REEROSEORFEE

BROABREABEC I 2 ERORBFRE, ThIDHELAREREE CIRRiICHT 2 LERORFET
DEIE) % Table 4 |CRT, RPDFFERIT, WEILIKFEMCRD 2 RER QOB D) KK
W/ICERETH 5,

i, RLCRELV~<VvORETS ERERICE > THREBZADIR, BE 0ppm (koA
DB, UUT, MRXEHT 2) ORFRILGBONDSZ0T, ZRTHOEBRTHO ShABTOMR



Table 4. £ # # &

T X %3 % ¥ o B OE

Inhibitory effect of NaClOg & Tetrapion solutions on the germination of beech seed,
at the long period absorption.

B g 1975 1977 1979 1979
BB ncen. |BE R[5 3| sope (w5 g sopt | mER| RS %™ (RF R | & B sopm
Solutions tration] Final | A 5% B | RFA¥ | Final |[ % g RFAH | Final | % F | RFAY | Final || F E| RFAY
germina- (Inhibition Emer- germina- (Inhibition Emer-  |germina- |Inhibition|Emer- |germina- [Inhibition|{Emer-
(ppm) bility| rate* gence®¥ bility| rate* gence*¥ bility| rate* gence¥¥ bility] rate* gence*®*
TETFEEH Seed source AEHERW KIKONAI Z&KR SANBONGI S EE MUIKAMACHI +fE TOWADA
R K o] 0.0 0 85 84,2 0 86 91.2 0 64 72.5 0 60
10 — 88.0 -5 71 _— —
100 — 83.0 1 51 — —_—
500 40.6 32 54 78,7 7 36 88.9 3 47 10.0 86 71
NaCIO. 1, 000 10,0 83 39 72,7 14 22 24,1 74 52 3.3 95 60
ae 2,000 3.9 94 37 — — —
4,000 0 100 — 20,6 76 16 —_ —
5, 000 —_ — 0 100 —_ 0 100 —
10, 000 — —_ 0 100 — 0 100 —_
B TEEH Seed source A& KIKONAI =&KX SANBONGI AHE MUIKAMACHI +#m@E TOWADA
*g:hﬂgckz 0 67.5 ’ 0 ‘ 84 83.6 0 88 89,1 0 62 69. 2 0 62
0.1 70,8 -3 79 —_ — —
67.5 0 81 92.9 —11 85 — -—
5 67.5 79 89.8 -7 91 96,7 -9 72 80.0 —16 65
Tetrapion 10 64, 2 5 78 81,8 2 82 86. 2 63 73,3 ~6 60
50 59.2 12 79 — 83.3 7 64 40,0 42 56
100 — 97.0 —16 96 85,7 4 72 51,7 25 60
500 — 70.6 16 88 — —

+ mymspn, SEED

SHRRORER 5 S BEORFE

MHRX ORFR

Inhibition rate on the germination :

germination rate in check—germination rate in solution

germination rate in check

**  SOBTFE AT, ZONHETOBRKDIFROBMEEITS T TORFERY, Fig. I~2 LDRH 3,

Number of days attaining 509 of final germinability, estimated from Fig. 1 & 2.

— V91—
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100" b, =#Kk  SANBONGI 1977
a. KEW KIKONAI 1975 -

Germination rate

50 50 -
- L
X L
-~
-
oL b, MDY
0. 7.1521. 31 43, 66. 84, 105. 122, 0. 9.18. 30. 46. 59. 70.80. 98. fg.
c. XEBET MUIKAMACHI 1979
100 = A 00 d. +%8 TOWADA 1979
3 °4 mj b
L O ntME Check
- 10ppm F
il [ 0 100 L oD )
ﬁ L ® 500 L
sob X 1,000 sl
A 2,000
v 4,000
i Lx 18 RRREE
r finaf r
germinability 3 F— .
oL e . [+ ] T a3 H
0. 1522. 3641, 55. 79. 92, f.e. 0. 1522, 3641. 55.65. 79. 92 18-

B  Days
Fig. 1. NaClOs i E I R E 0 R ¥ & &

Germination curves of beech seed exposed to NaClO; solutions for long period.

(%)

Germination rate

¥

0o b, =ZARK SANBONGI 1977
P
a. KEAR KIKONAT 1975 [
o F
50 50
0 L : oL =z ———
0.7.1521,31, 48 66. 84, 105. 122, 0. 9. 18 . 98, f.g.
100 c. AXHEHET MUIKAMACHI 1979 FLE
I 100~
[ . O %M Check [ d. -+FH TOWADA 1979
* 0.ppm
I al F .
L B
@ s ok
x 10 =
50 |- A 50 50 |-
L v 100 -
o 0 500 -
fg BEREE [
final I
germinability
oL | SP— 1 ——— oL ceena
0. 15.22. 36. 455565 79 92. ig. 0. 1522, 36.45. 55.65. 79. 92 f.g.

B# Days
Fig. 2. Tetrapion i E I R E O B F & &

Germination curves of beech seed exposed to Tetrapion solutions for long period.
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DENVIENEELTNS D& BEbhd, T78bb, EMckD, BTFOES, KEIMNEHICL

(Table 1) PEBREORBOFBELTREOC EH8HO, S5k, BFOREHEORE, TEBE:
DORELAPEEAREOHEL LS RB LTV d,

RFICRIZTEEE LT, NaClo; #IX T, 13IZBEDBRKITH - 2R REOEM M S 1 IcE
W Hile, BHEICOAIE, BEH 500ppm Ll ETHRFERMET Uik, 1,000ppm 2H#E 5 E0ED
SIS ELEIN, 5,000ppm P ETEITEAERFLEN, 1979 FOEBRTE, THHOEFR
500ppm THHENK XL, AAHNOBFLREBDOENCELS L B X3BRIEENA LN

CHUCHULTT + 7 €4 YAIXI3, 500ppm FTORERMAICRRFRECEHASED ONLE L T,
1979 £ +FHERF « 50~100ppm O JiiE, BEMFEAOLSIKEAHZ B, KENLNIDHERT
700, 1977 £.0 100 ppm Ti3, HTOFRFEEL) pBONILODOT, & DERERTOHEIER S
Hxhs,

ZMBANDERFEERY, EOLINRBELESLPERLPIT 5700, BEIEBICES RFRD
A, Fig. 1, 2 iTRL7z,

chickhid, NaClOs #IXDEAR, 1975 Ficid 500 ppm (Fig. 1-a), 1977 £1Tid 500 ppm ¥ X
8 1,000ppm (Fig. 1-b), 1979 ££X HETEERE T 500 ppm (Fig. 1-¢) T, &bIRFHEBOILE £
DASHIK X D SR D, EBERTRFREN T HRIES SN, 1977 FORFEATI (Fig.
1-b), MK, 10ppm, 100ppm DFIFUHRICEM AL 2 PFAD OGN, IS EDUHETHEHO 10
B25 30 HOMIZRFORENS N, COXDIL, MOEREFPPE - BB ER LAEER,
Fo&xDUAV, FHLMEREQENCE 2RERHDED, EREBHSMMOERLD 20HLUE
Bpotzd (BEFORTEHEE QBT E) WL BIEL LIS (Table 2, 3),

NaClOs HIX T3, 50% FRFHICET 2 s, BEOBRKIIN - TEM L -TH3E (Table 4),
chizid, FIRORFEENBEIC L ORFARMNERINI T L L, BRORBERIME  BNEEICR
FERhEbhlzzo e, BHINTVS, RBOBAIR, B4 1,000ppm DI LOEEIIZS L,
WA & Ics B,

7 b7 eA VAR TORFERI, 1979 F+FMEOETF (Fig. 2-d) O0—4iks, TXTORED
LOMHRE & 2 AREEHERLL (Fig. 2), T7b5, NaClOs HIRTH S A-RFHER b B
B, HFRENZRP 0% HFERERTAROEMES, < TRBD ST, Fig. 1-b ORI
ENEHAORK#IZ, Fig. 2-b TRINTORETEREITREN.,

2. BHER G0 2EERID 0BEORFHEE

EHRBENAECIAERORFEL, TNIDHEURFHEES Table 5 iR, RPOFHIFE
BRBCEDFEHETH 5,

RHEEEALL, FXRHEO E@HEAEVD, NaClOs FIX TR, BEKEUAZRFHERSON,
{312 5,000 ppm TIZHAVFST ALY, 10,000 ppm Ll ETRFEFEHDIL D Kb,

7 b7 A YHIXTIR, EERRELEO 500ppm £ TR, SOMBTERIEERS ST, LA,
PORFROFEZEMT S I hbbhi, - tRBEOEELIRTTILESDH S, L LS,
MK b EDTATOUMBETRFRDEL -2 1975 FHOBET T, 72HHRKRRLLOIRE,L -7
DT, BRUBECENOET LETFHTH @D 515, COLINBFIEHLTS, LEDE



Table 5. W B E I & 2 R F O W &

LEBRBRS>OBRNE

Inhibitory effect of NaClO; & Tetrapion solutions on the germination, and calculated the uptake
amount of chemicals of the seed lot, at the short period absorption (for 72 hours).

1975 1977 1979 1979
- BE P 72 B I8 PR 72 B [ PR, 72 B [H FAgEn 72 B Y
Concen-| FH® i E For 72 hours | Zr3Fsk [SE%?E For 72 hours | J&3fsR s E For 72 hours | &3k R For 72 hours
Solu- |tration| g 7T S T S Y L [BAKEFHER R ol Bk 5}*** Final o Bk ﬁ‘***
tion| ermi- Inhi- |Absorp-|FIX&E ermi- Inhi- |Absorp-|RINE ermi- Inhi- |Absorp-|&RIX ermi- Inhi- |Absorp- |JiX
(ppm) (& bilit bition| tion| Uptake [S bilit bition tion| Uptake {5 bilit bition tion| Uptake gnab‘ lit bition tion| Uptake
DADUILY) yate* | rate** [amount*#{ PADUILY) ropek | parerk lamount+¥ RAPLIY) 1o ok | rate®* |lamounts TAPIILY| rorek | rate®* lamount™*
(%) | (mg/g) (%) | (mg/g) (%) | (mg/g) (%) | (mg/g)
ATER A#P KIKONAI =A% SANBONGI BN MUIKAMACHI +#f@E TOWADA
é{lﬁeac% 0 54, 4 0 38, 2 o) 81.9 0 29.7 0 91, 2 0 14,0 (¢ 72,5 o) 19. G 0
500 — 81.9 0 29,5 0. 1476 82,8 9 14, 6 0.0731 69,0 5 19. 9 0. 0995
1, 000 — 88. 2| — 8| 33,7 0. 3372 93. 3 — 2] 14,1 0.1413 76,9 — 6 19, 4 0.1938
- 2, 500 33. 9 38| 38, 4 0. 9599 77. 4 6 30. 2 0. 7560 —]
O 5, 000 9.4 83 37.3 1. 867 78.1 5 31.7 1,583 40, 0f 56 15,0 0. 7493 0| 100 19,9 0. 9963
O 7, 500 2.2 96| 39.1  2.929 — —
‘z“ 10, 000 0 100 38.6 3, 856 30.5 63 29,6 2,957 10,7 88| 13.7 1. 375 0l 100 19, 2 1,920
15, 000 0 100 39.1 5. 869 —] — —
(38. 45) (30, 73) (14, 28) (19, 48)
Sﬁeeffuf%e #% MORI < OE MUIKAMACHI +f1 TOWADA
XX
Check 0 18. 3 0l 51,0 Oj 89,1 0 13,4 0 69, 2] 0 19, 4 [¢]
1 19, 2 —5 51, 8j0.518= 1078 — ~
o 5 23, 3 —27 48, 6|2, 43x10-8 93. 3 — 5 14, 4/0.721x1073 83. 3 —20 19, 30.964x1078
8 10 30.8 —68 48, 4]4 84x10-8 100 —12 15, 141, 51x10-8 83. 3| —20 19, 61, 96x10~8
% 50 15. 0 18 47,52, 38x102 100 —12 15,57, 77x1078 80.0 —16 20. 8|1, 02x1078
it 100 19.2 —5 44,714, 47x1072 93.1 —9§ 14, 6|1, 46x1072 86. 2 —25 20, 012, 00x1072
[2 500 24, 2 —32 47, 110, 235 — —
(48. 44) (14,60} [19.82)

*;

* FIFPIFEEEIS, Table 4 iR Inhibition rate on the germination is shown Table 4.

e TORSMERKER, -DKBRE

5 728 B O FH — BKBHIEI OB TE
BokBRRI OB T &H

Absorption rate in imbibition stage for 72 hours :

( ) : average of absorption rate

ok

% 100(%),

() BREnEOFEHE
the weight after absorbed for 72 hours—the original weight of a seed lot

the original weight of a seed lot

TERIR A BINERIT, T2 BUKRE EHREp SETH UM, BTAE (8) ¥ OREHARSE (mg) TRT,

X 100(%),

The uptake amount of chemicals in imbibition stage for 72 hours was calculated by the absorption rate & concentration of the solutions,
Chemical amount (mg)/Seed weight (g).

(EY - Y- %) BEOHEHY EMAEROCER L L

— 191 —
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wor a k&P  KIKONAL 1975 Y[ b =#k  SANBONGI 1977

50 =
50 -
s I i
3 3 -
[ 0' 0
[ n . ———§ ¢
& 0.3.7.1521.31. 48 66. 84 105, 122. fg.
z
E
[0
(4]
wor C AHAT  MUIKAMACHI 1979 wop- & +FE  TOWADA 1979
# i A
i r O #BE Check
B F ® 500 ppm i
o x 1,000
50 |- . 2,500 50
L o [ 5000 L
W 7500 P
I v 10,000
1 g BERFE [
t o final r
A S TR e oeeees
R TR YT T %, Te germinability R Ty Y} (XS TS g
== Days
Fig. 3. NaClO: R IR H O R E R B
Germination curves of beech seed exposed to NaClO; solutions
for short period (for 72 hours).
" a #& MORI 1975
50 |-
® L
T
g 0.37. 1521.32. 48. 66. B84. 105. 122,
£ b. <HE  MUIKAMACHI 1979 0o ¢ +fME  TOWADA 1979
E 100 L L
]
(4] L
# F A8 I
s C ME Check -
ﬁﬁ ’- A lppm 50 -
50 | P -
- x 10 -
L 4 50 N
o v 100
N 1 500 B .
ok w e i, e EmmRES OF oaTT . aresssen 8l % e
0.3. 22. 41.49.5563.70.77.83. 96. fg  final
germinability H# Days

Fig. 4. Tetrapion iR @ R B O R F &£ B
Germination curves of beech seed exposed to Tetrapion solutions
for short period (for 72 hours).
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RBFLAZFD OBV T EiF, NaClOs FIC N TREF~OIEAIEANICE S TED, 7rETFO
RENOZEIDRDNEOVBOTRIEIVLLEERN SN S,

ERREDBADRFEAR, Fig. 3, 4 WRT, 197547 1 7 €4 VAIRERNT, FFEREGHE
FigoBRE, REREOHS (Figi 1, 2) LHMUTH ~71, 728, FHFREF I RFBIFRENDR
DENTHWEEEBUVNVIES T TH -1,

NaClOg MIXTid, 72RfiE VD EHBOERBR TS, TOREVvhsmdhid, RFEEDIH
BOBROLOLVZ S, EHRRTHEDSOND LI LB HREV VI, BIEREDOLED2~51%
DBETH -1,

Plloctns, RPRBETRINRFEEOEARNIMAKEIL, SUERBCBIIREE, &E
HSENRIENEDEBRIB LD B, 22T, BKOUDOBETCHUEBFHIMOAALRSBEDOSDL
RIMEDEELOBRICOVT, SSICRFATINEND S,

3. BRERIRSORNEE REEEOEE

EHREICBVT, NENEOBETHOERZ I OBUKEERY, TARESHTETFHENRDAA
PEERESN S 12HMBKPORERS O RINEHEE (UT, BARREEHRTZ) 2HEL, BK
L HHHET Table 5 TR LIz, COHEREL, MPOBKTRBRHTHBERRZEN SO &EFE
U, BABPEBIKICHFI L TITONTNE 6D ERIE Ui, 8, RAERR 1 LEA—-EUTAELL
fo¥h, BRARNEDHES 1 LB &ITHEE L,

72O BRINER, RFRBAIDOOVLIICEUEBEVAIVTHERICIDERD 7, TN
12, EREELICAVETOEMMBRERLD, ThEnOoER, BINDOBFEORNKESNTELL
BRKBOELL > THXRINTNESDTH >z (BBT5)e D, BUBELV~VTEULRIX
BOKNG, HREHOBTEDF/NMARK (Table 1) LHEOBBRLET -7,

REFMESHROE S HTH 5 7z NaClOg FIX DB AHICDWT, B BRE ERFHEERE L OB FRE, £

100

50

Il‘l—rlllfl

°\\ A

o S

L V\A/

[N WYY [ EUETL L Lyl
0.05 0.1 05 10 5.0 10.0

NaClO, (mg) / F (g)
Uptake amount of NaClO; (mg) / Seed weight (g)

Fig. 5. NaClO; g WILE> & RIFEHFEREY* (72 BB
Relation between inhibitory effect** on the germination and
uptake amount* of NaClOs for 72 hours.

») %) Table 5 £ See Table 5

@ : HfufE TOWADA, O :AHE MUIKAMACHI,
A =FA SANBONGI, X :AK#HA KIKONAI

REMERE
Inhibition rate on the germination
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WA (EFEBD iwRT L, Fig. 5 0kHiC12, IXTOERTHUBEMADETORIELE
BTRED DT, BEMICIINZ 720, 72 —500ppm 721> U 1,000 ppm &i& © BE T,
NaClOs 0RIVEI 0.4mg/g L VD72, RFMEDO BEIL TI0LRICBIE TS, kD
BE=RNEICLE 5L, FR ETEM BTNV FRb2600, REFAERELRT S,

BERTR UBELV NVHZEA 572 5,000ppm B LU 10,000 0pm T3, ERMHTERNED, 0.75~
1.9mg/g BLU 1.4~3.9mg/g OBEAT (BRE/RALHE, WIhd 2548, RFEFES~10BX
U 63~100 &, AEZLEBHLTVE, RABNENR—TH-7: LTd, BRFHEEOCERERETFEMOD
BNCE ST, BULAFCEBDSLE0NZ LS,

Fig. 5 TIZIZHEORFEEHBRER L TOZARMEBTFORBAKDVT, Foby tEIKED®
NaClOs #D LDso %R 5 &, 0.431mg/g E730, Zhid 72 BEOBRKBESMEL SHET 2 &,
3,018 ppm HITH Y L/,

4. BFBROMERETAKRE, BKER

BREO7FRREHFIKBE LT, BTETHIE CRREXSHEKA INIBE, HKCET UBETFS, K
KOBHMEE L biT, TEKSPICBETRAATHS EEDLNIREARSERRTE20TRENLEEL S
N3, Ok, 7FEFONHORKSBOKYEE, +HCE > T {BERS 3,

Bido L die, T2KMEAOBUKRICRETFEMMTENS SN, F—EMOBFHNTR, BEXK
BEORSPBECITBLALERINYT, BEZ—FEORKRLEL 57 (Table 5), EEFHOTHOR
KORBEIR, —DOEMI LI, DRVEELILEETES LBEDNS, 22T, BEFHOLEL, 20
MDD 72 BRI KER E DERERFT 5 &, Fig. 6 DL ST -1z, BFEHICE 20D OEKAR (3)
DENE, BKEIOBTHOEL (x) ORVLOBRTERETE, —ooliuGEN N, ZOW
FOBFRIE, Y =Fk—ab¥ OBEEEFHBORTEIN, ROBBASRD Shi, 7L, CORTH

(%)

40

Fig. 6. BUKRIOBETE & 720 IR KR

Relation between original seed
weight and absorption rate for
72 hours in the imbibition stage
of beech seed.

* Table 5 2/ See Table 5

X : A#HA KIKONAIL

At ZA&AK SANBONGI,
@ : 7 H TOWADA,
O
A 4

30 =

72 RERE Kk 5

Absorption rate*for 72 hours

! ANBHT MUIKAMACH]I,
: # MORI

10

~

[T TR SN OO U0 EN ST VA OO SO AW O S s
1.0 15 20 25 x 10°

WAKEFOETOHMEE (g) / 1,000 %
Original seed weight (g) / 1,000 grains
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WohaF—4 Xy Yo i, T—20MEB30EETHECLE, X F—20MBMNE—TH 5%
ExdD (3BHERIZHEOEMNE) . DD, HEE (x6 y0 %, x KOO TI8ERIERSFL, £D
R ESEEEEDF - 2O X S RB DK - 7,
Y =16.9894 + 40, 9965 X (0. 697933)%F  ccveninn eereesierienens (1)
G, Y RT2EBHEEKED SBTFHO WKETHD, X IUEFOLETHOABOERMBETS
B, X IEOWTR, RADEED, FABHERMRICL - TEHT L,
X ={(x;— x0)/xa 7oL, X=0, 1, 2, -+ , 17
xg: BIEME (BETRAEE g/1,000 KD
xo . x; OI/ME (146. 25 g/1, 000 ¥1)
xa: 3EFHICHE SRR (5.302/1,000 A
TROLCOBRENDS, BE-EMESOETFHTSH, DHORK WENEK) oXk&sid, 919
OETFOHEILL-TRE-TVEHDEALNS, Fig. 6 TALICERRE O#NIAR, 197540
BREFETHD, NGB, COEFHERFEIFICEL, BFRIRORENEECREL

50
[ 6
+ %0 ,A@
TOWADA !
40
s |
L @6
*0.) o @-]
*é‘ 301+ 5%@—1
c " ®-1
2 -
s |
5 i N
o
<
{)H_ -
¥ L
= X
10
L
1aa s P AT PPN I U A A G T
UO 3 8 10 20 30

B#  Days
Fig. 7. 7 7 8 F 0o B K &ZE B —REXH

Examples of the absorption curve of individual beech seed.

O~® i, UTFoL5T0E, BF1oEEE, FRILIL2°COEE, BIF6D
fEtkiz, 8BHEH®»DS 20°Citd 2,
@ Water ; @ 1,000 ppm NaClO; solution ; @ 10,000 ppm NaClO; solution ; @ 10
ppm Tetrapion solution ; ® 100 ppm Tetrapion solution, Each seed was kept
at 2°C temperature from the start of imbibition. Arrows denote that the
temperature was shifted from 2°C to 20°C after 8 days.

w X BOBEFE—OOHETHE
* &*Zg—m—x 100(%)

Absorption rate : seed weight of X.dgy(s) after—9riginal seed weightxlOO(%)
original seed weight
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Z0, HABICEALOVERLREBILS T, BHNELLETLTHW b DLEDN S, EXiF, T
DHRBFHROF — 22BN TRD I,

Plloz tpd, QEMICED, WO 72BHORKRITENYLONLDR, TUEAOTDOE
FEROBNICE S bDTHS, @7 FOBETFEN, 140g/1, 000 EEOKEL DS, EREILTER
IS S BRI, BHAMWETL, BRKRSTHCRBEESRNTE, @2008/1,000 EBL S XS
O (REW) BETHETE, NOORKROEMNNSBET L, REOEMMBRI NI, 2L, L
AR 7 FOEMTRTUCDNTOF -2 ICE TN RBDTRIEVDT, T TR—D2OERRE LTHERR
THiCLED B,

LTZAT, W{OIrOHBERKONT, BETORFRKESLZTO BAKRABH~LN, FTHOABER
K=PEHIBK ICH B & &0 Fokhiglz, FFvw® . sJoeye. vF4ed EFTRE, KGR
Y=aXt THLEBBLEINTNE, FTFOBFICOVTR, REFTORKEAN chETRLATH
BOOT, BEOHEYO® LT, +HEBEERTEZAY, 1HITEK, BRNCRKEOESOET
HAEHT T, 2ORR, Fig. 7 0L RBKMBREE ORI, CORKBERBOELANTL 04— VI3,
CHNETIKHONT WA MOMBECES LR L TH S, YENTKERLAZINITDOAEIZRAD
R, 2’CToTHHOEF T, B{Td6 MLV TH -1,

Bl &t B 2 OBKBETOEIIDIE L, BKE25~28% BEOKEDT ¥, ML,

51T, BokEHEBKBEROBRBIC OV TR Z#D/, Table 3 IWRLEAET, NAWEETF

s FREEBEFIONT, RAHO 3 B0 5 Bficsi 3ARERE LIz, chkb, 0.5 A=
12050, 1 BRI=24850, 2 Af0=48B, 2.5 B =60, 3 HR=72EAIOBKE*ORIEEHER
%#% &, Fig. 8 D& HiE, Bk (BRTHRLE) ERAROTMKE THSEBEREIRINI, i
BRADHIBATCRI CLBTE, ThZhOERFERIL, SECEETH -, HERKS, Y

h=n

lﬁlll‘o

OARHEOETF
log y=0.5827 X log £t +0.9187 = e, (2)
r =0.9705
Ot+fEOETF
log y=0.5665X10g £+ 1.0530  ceeeecrcionineninnieniananns (3)
r =0.9597

7eiil, y QRERTRITIKEEN t © L XDBKE, 7 2HEEFRK,

O OQEFBEROLIE, (2) R:(3) RT, 1:0.972:730, BEAERA—EBTID, DY
MRS BARGERE I, WHEOETHTERELVLLDLANLES, FRLD 12BEOBKEDHEE
KRB &, Table 6 131551, —ERMREBROBKEDHEL GEEHWBUKEE) Kid, Zo0EMA
TEDIED -,

Fi, BTORKOEERRERMHCL -TEDbZ EBMONTN S, b Fev®dso=yD Of
T, BAOEBETTHE, OB KOEENIORE( 27, 22T, 2CHIT220°CO_DORES

* BKRR, TTHHOEFERLNT S HDE UTRT,



Absorption rate (%)

Tk

Increasing absorption rate of beech seed
during 3 days in the beginning of imbi-
bition period (at room temperature).

o
=]

Fig. 8. ¥ 0 3 HEOBKEOHERE

TIETORFICHT sREHOEE (RE - - X

: S
i 2
+#0 <
= TOWADA MUIKAMACHI _5
o B’
L ]
L 8
i <
i L1l ll A 1 L LA |
L 1 [ 5= 1 g
0.5 1 2 3
B# Days

(ZRZHET)

10

w
LIRSS AR

-

-+#0MH
TOWADA

20"c/

I Lt 1l

—173 —

aprm——

Ll

05

B#

1

25
2

Days

3

Fig. 9. BESH LMD OBUKE

Effect of temerature on the change of

3 days.

Table 6. ETEHM L FHD 72 KD PoKR*OHER

Seed sources and change of the absorption rate*
during 72 hours of imbibition period.

absorption rate of beech seed during

B n e | tmm o
Imbibition period MUIKAM‘%S&}O) TOWADA  (ratio)
(hour) (%)
0 ~ 12 5.5 ( 35) 7.6 ( 36)
0 ~ 24 8.3 ( 53) 1.3 ( 54)
0 ~ 48 12,4 ( 79) 16.7 ( 79)
0 ~ 60 14,2 ( 90) 19.0 ( 90)
0 ~ 72 15.7 (100) 21.1 (100)
FHOETFE g/1, 000k
Original seed weight per 212.6 182.8
1,000 grains

* ARK (2), (3) LoRDZ, ZRRHT
Estimated by equation (2) & (3), at room temperature.

Table 7. B/kEDREE¥DHO 72 O BRAKR*OHER (+HHERT)

Effect of temperature on change of the absorption rate* during
72 hours of imbibition period (TOWADA seed).

o 6:9) ° @)
Imbibition period ZC (ratio) 20°C  (ratio)
(hour)
0 ~ 12 8.5 (39 15.8 ( 63)
0 ~ 24 12.3 ( 56) 18.8 ( 76)
0 ~ 48 17.7 ( 81) 22,4 ( 90)
0 ~ 60 19.8 ( 91) 23,7 (95
0 ~ 72 21.8 (100) 24,9 (100)
AHOEFE gf1, 000k
Original seed weight per 178.5 187.8
1,000 grains

* ERR (

Estimated by equation (4) & (5).

4), (5) £bR¥3
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BEFieBd 2 BKERED #NAERB L, 1 BZLOMEMETHDO 3 BHORKER%, Fig. 9 iR
T, 7IEFOEAID, IXOFIEECEANED SN, RESENC, KEBRIKHTEY, &KX
BEONT, BRERRBELSLBEICHETH >

Ot+FRHOETF
@ 2’CoBA
log y=0.5251Xlog £+1.0880 cereemeerceeecnesninnnnn (4)
r =0.8621 '
@ 20°C DBE4
log y=0.2532X log £+ 1.2746  cereeseeeessresnenesninn, (5)
r = 0. 6886

U, ¥ ti3, IR (2), (3) RAL. COEBRICE ST, BEZ 72 KO FKE
O AERD S &, Table 7 DX ST -7,

Tibb, 77ETH, 20°CLNIPPENRET TR, BKIHOBKERERZPEDRE L, 10O
12 BB T 5 ETIC, T2RMASO 0% ULERKL, Z20%, RKEEZLBEHRIBELT,
T2HREIED BORKRIC, BAKODBONE2OBENBELH0EH 06N, 22CEVSIBEVEETT
i3, BKOBIOH O 24RKRERT, 7T2RHMSO 50% IGELILY, TOROBKEFOREER, XD
P13, 20°0CO L& LD 2BEREDENT, B20RBANLB- T XOKB O,

F, COMBORKDEFITIE, BRAKTHERMERTHKTD, RARCREBORRZEALASN
17 (Table 5, Fig. 7), +TRHAEBEFICONT, 2°CToO BUkBthk D 3 BMOERND BkE
% Table 8 IK/RT, COBKRRI, 1KF>MELABEFOEIORMT 5EA0 I0HOFEHETRL
THNb, ZZiKHONDITKEDENR, REINLEREOZTREL, FIBLLLSK, BFomd
DEIRXEINIBENTH -7 (Fig. 6),

Table 8. kL hH o 3 BioBRKE* (HRIAEEF)

The change of the absorption rate* of water & the solution
for 3 day of imbibition period (TOWADA seed).

AL S T 2 A 3
Treatment solution rlgll:;la, :ee r:i?ﬁlg t 1st day 2nd day 3rd day
(ppm) (gt *) @ @)
7K 173.8410. 06 13.8+1.57 19.241, 54 22,241,38
Water (100) (100) (100) (100)
1. 000 183.1+11,80 11,940, 86 18.8+1,21 21.8£1, 46
, (105) ( 86) ( 98) ( 98)
NaClOs
10. 000 184.9+ 7,57 10.5+0, 61 15.940,71 18. 6+0. 90
? (106) ( 76) ( 83) ( 84)
10 176.81+16. 29 12,342, 11 19. 642, 64 22,5+1.97
) (102) (89) (102) @01)
Tetrapion
100 174,0+£12. 28 12,9+1, 49 18.94+1.37 22.3%1.22
(100) (94 ( 98) (100)

* ZME 10K T OOFGES LU 5% EHIE, () BARBEKDHEL O, 2°C £4T
Each value is an average of 10 grains at each treatment.
() ; ratio of solution treatment to water treatment ; at 2°C.



Table 9. B O BN B W& LU RNBHEREFRE B
Effect of the change of imbibition period of solutions on germination in the beginning
of imbibition stage.

(&Y |- BEOERHI SKAEROTRLL

B EH ~ 2] + b3 i3]
Seed source MUIKAMACHI TOWADA
WA (B B NaClOs Tetrapion NaClOg Tetrapion
15%33 Treat- X (ppm) (ppm) (ppm) (ppm)
mpni- men
';étr‘l%‘(‘i (fl‘;ﬁ) 500 | 1,000 | 5,000 | 10,000 | 5 10 50 100 | 500 | 1,000 | 5,000 | 10,000 s 10 50 100
Wiz o~iz| 8e7| e9.7| 93.3| 82| 89.7( 91| 91| s62( 759 70.0{ 467 s67| 73.3| 60.7| 76.7| 867
g}f o~24| 96.6| 100 82.8 | 100 90.0| 92.9| 82| 96.6| e55| 73.3| 60.0| s6.7| 63.3| 76.7| 70.0| 58.6
wE | o~48| 96.6| 90.0| 90.0| 79.3| s0.0| 82| 100 9%.6| 80.0| s56.7| 56.7| 10.0| 72.4| 70.0| 76.7| 70.0
%o 6(();;2 96.7 | 100 86.7| 10.7] 931| 967| 88.9| 92.9| so.o| e3.3| 43.3| 67| 667| 79.3| 73.3| 867
-2 .
g&f 4%;52 93.1| 93.3| 70.0| 67| 96| 87| 90.0| e.2| 9.0 s53.3| 100| o0 83.3| 80.0| 76.7| 86.2
= o~
P 2248;2 89.7| 83.3| 17.2| 3.3| 862| 91| 862| 9.4| 93.3| 72.4| o 0 83.3| 70.0| e6.7| 76.7
;fﬁ;;ﬁ%ﬁr 82.8| 93.3| 40.0| 10.7| 93.3| 100 100 93.1| 69.0] 76.7| o0 0 83.3| 83.3| 80.0| 862
ﬂChﬂeﬁck[X 86.2| 92.9| 89.7| 88.9] 933| 91| 73.3| 96.7| 63.3| 60.0| 83| 833| 767| 73.3] 63.3] 633

— Gl —
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PEDED S, 7HEFICONTOD, FHO 72 RERECED 29ENTKE, ORERHEDRENIC
FOBKERR M FBIN L, OBREINEEOEER - BERHETRIEENIL, OBFOMNDD
BE3CL-T, 20BETFORKEBESIEINTO S, @X 5K, COMOENMITBRKEREZ, LHEiC
EADHHREBOBEF T, €OEHMORDTHIPDLLT, BE—EO DLEALNETE, LEMBDL
=70

5. ERRINOFHMIC L 2RFEEOHRAF OB (& LT, NaClOs BIDIHE)

FTTICBRIzK ST, THEFERKOHE VORET, H5BLED NaClOs ZRDAAITERIT,

Table 10. BN « BAURRIZILE O RF BN DEE L DN TOHBOIR

Analysis of variance for effect of the change of imbibition
period on germination ¥

Factor EE‘E ngf;ﬁ mi?ngzjj ﬁ}%ﬂ:
éﬁ;ediou%ceﬂﬂ ! 5942, 008 5942, 008 101, 9g%*
Solution 7 12733, 721

Chemicals 1 3440, 777 3440,777 2, 22%*

Concentration 6 9292, 944 1548, 824 26, 58%*
%bﬁitiﬁ p%;'iod 1 1131, 146 1131, 146 19, 41%%
£%31‘¢=.;Dtlmeﬂfft tFilEEne 2 384, 756 192, 378 3. 30%
éﬁ;fdgs%uﬁc% ?5 Solut. 7 641, 806

éﬁeeﬁlﬁ sifu:%e@ Chem. 1 260.733 260,733 4,11

éﬁeefectlﬂ sifufe% Conc. 6 381,073 63.512 1.09
éﬁgiigs%guﬁg I{>%B-{@Iljr;1mbib. period ! 199,037 199.037 3.42
éﬁ;fdgs?uﬁ?ei gﬁi%ﬁeat time 2 21.973 10, 986 <1
%ﬁ? g%ﬁ%‘; period 7 6068, 847

a@g%ﬁgﬁb period 1 1755, 059 1755, 059 2,44

ﬁ%cxgﬁﬁb% period 6 4313.788 718,965 12, 34%*
%ﬁ%:( g%ﬁf}? time 14 1036, 837

gﬁé%ﬁ%ﬁi time 2 266, 050 133.025 2,07

E%Ecng %%EEE time 12 770,787 64. 232 110
%ﬂqﬁﬁ.%zr%?ffijreat. time 2 178,089 89, 044 1.53
Eror Z 51 2971.588 ‘ 58. 266

Total 95 31309. 809

* fERE5 HBKEETHE Significant at p<0.05
* BRI 1 BKETHE Significant at p<0.01
ok RERRD, RFBFREAABTREOBRICLD, BEOEBRERRDOFETT, F8Mr LI, L,
Table 6 @ 72 KR BNE L UMBR D7 — 2 3B LI, &, 3WFREMARARBRES LTRELK,
The data in Table 9 were converted with next equation.
_1 ; x N Tl A : RVREARD T — 2 B & REHET,
0—-2—(arc sm“l/m‘_1 + arc sm\/n+1) [(1978) DREREHT Lo }
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RIFWVEEA»BRNS, £/, NaClO; DRIRER, BFOBKEKEEOBRORSNTEN, FTBRIN
7o TCT, MEDBFREXSIKHALHIZT 27c0ic, Table 3 ok, EERRINOKEEH®R
KEATERET -1,

ZO#RE, Table 9 IKRT L5 WEHORFERE SN, TOF—FEONTOHHMTORHE
}, Table 10 D&EBDTH B,

Table 10 KA N5 LB, ZhETORRTESWAERMY, CTLEID LN, Tbb,
BFOEMICX 2BRSBH 6N, i, BEORSORNIDSBELVSAVOBNCL RS, S5
ICBIXESDORIHR D BOICE 2R, ThThRREK 1% THRESRED Shi, BkBHoRED
PR, ERESH THEENBO O, T, FRESEIBREHAEOZTEERAZRD, B oh
B -tcds, BELRINRHEOREMERICHE, GRE1Z CHEEEBAD SN,

HUEDOAHFERED, 7+ 7 €4 VARBCOBRERFE T, R ~OREBIIZ LA LRV, NaClO,
FIRIZ BES XU BIEHORNICE - T, RFCHELFELRITLEBASH,EE -7, T8
b, Table 9 k&SN B &EBYH, NaClOy @ 5,000, 10,000 ppm i, BB L - T, HOREFEHEE
#hBEEHIO LT,

L oic, NaClOs FlOTER LRI E DBET, EOXIBRFRBELE >ch%, BTERR,
BEAC, Fig. 10, 11 & LTRT, chickhid, +MEOETFR, AANOETX O RFHEOREE

a. 500 ppm W//ﬂ . 100 g b. 1,000 ppm B Sy P w ) 100
[ // 2 [ %/ ]
A A 50 & / 50
| /l]/ ;( -S /%/‘7 \ —
100 | / § 100 ﬂ R
f‘ A f.g. % , ] f.g.
/ 96 S 9
83 83
50 73 50 73
Y L i 65
§ 5565 i;i‘ 55
45 ﬁg ¢ 45
@ S 3% B Days 36
T T2 34 567 B caummm’ Treatment tme® 0273 % 567 8
b=
2 ¢ 5000ppm [ 100 d. 10,000 ppm A 100
£ ' | A i
D " 7/ \ -
S ) AL 50
" ; L : 1
B 100 100 / 1 1
ik ‘ a
® 5 A e

50

96
50 F53
65
. 55

o

1. 2.3 4 56 7.‘( 8. 1. 2 3 4 567 8
Fig. 10, /NHETERET, NaClOs BJlH#] & RFOREE
Germination curves of the MUIKAMACHI seed in the early

& in the late treatment of NaClOg solutions.

See Table 3 & 9.
JUEER] Treatment time : 1:33FX Check ; 2:0~12hr.; 3:0~24hr.;4: 0~48hr. ;
5:60~72hr,; 6:48~72hr.; 7:24~72hr.; 8: 0~72hr,

*
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100

a. 500 ppm ] 100 b. 1,000 ppm

50 / ‘)’/\ J 50

AL

=

i

PR T B B
~
N

14 1.1

L/
M

~—
B—

} f.e
96
8396 83
50 { < 7773 50 73
65 65
S 5
& 55 s 5
~ 45 y g B 45
S HT 3 QA Days T A 36
R o
% 0 1. 23 4 56,7 8 «uwHM  Treatment time 1. 2.3 4 56.7. 8
s
c 100
2 c. 5000ppm /| d. 10,000 ppm /|
2 " 7
£ N ]
L .
& 50
# 100 o 100
# i
ﬁﬁ f.a.
96
e 8
50 O | 50
0765
55
X e 45
S, C 36
0% 5 4 567 8 0

Fig. 11, +fMERT, NaClOs Bilbsil & RFOEH

Germination curves of the TOWADA seed in the early & in
the late treatment of NaClQ; solutions.

See Table 3 & 9, & Fig. 10,

42 M E ppm NaClO; :
500 1,000 5,000 10,000
BBV The early treatment :
a b C d |
H AR The late treatment :
A B C D ;———
O : XxHHET MUIKAMACHI,

RFMAEE
Inhibition rate on the germination

ok AT A, @ : +RIE TOWADA
l a il s a1 gaal 1111 — ; T2 FRBAX (Fig. 5 2
0.01 005 0.1 05 10 5.0 For 72 hours (see Fig. 5)

NaClO; (mg) / f&F (g)
Uptake amount of NaClO; (mg) / Seed weight (g)

Fig. 12 BB HMNOK S RINE L RFEHEFE

Relation between inhibitory effect on the germination and
uptake amount of NaClQs, treated in the early or in the
late and for 72 hours.
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2, ABICHRIBENTVS, £B5h, 5000ppm Ll LEOBIBRINTI, FRFEENEEICK S (Fig.
10-c, d, Fig. 1l-c, d), FAEEAD/NS - BfiBROMETS, THEDOETFIE, 5000ppm T
RIFBABMELZD, RFEDPICE RFSEH LT, BERORFRIEL L -7 (Fig. 11¢), 35K
10,000 ppm T3, WOFEFMAEIFENT, BHERIROREFRIIEL (ET L (Fig. 11-d),

TN ORI L 2RRIC20 T, 5,000 ppm—HHBRINOBEIC, BRI ORENE & RIS
PEN, RFEEFEESAE L IHEANS SN (Fig. 10-¢, Fig. 11-¢), LA L7415, 10,000 ppm
TR, BEEOHRICE T, BIEMOEIOHRIEIESIhTLES (Fig. 10-d, Fig. 11-d), %7,
BIMBUR @ 48 BR & T2 BRI E 0 RIFMEREICHE, B EAE 200D, NHETEET—S,000
ppm ¥ XU 10,000 ppm T, WA O L DEVIIFEDF S, kD KkEREEFEEZRLE (Fig. 10—,
d),

NaClOs FIRiC Aotz PLEO X S BshR%2, moRkREE REAEELOBFRTEET LS,
Fig. 12 0 X 5Tt 5,

chicihid, BFOBEMRIDAETOX VRS S, HEIRINTIE NaClOs 0.1~0. 15 mg/g BED
TR E & D RFEENEN, 0.3~0.5mg/g BEOBRRILLE &, BEAERFLELILS, chicy
LRI DA 12, 0.5~1.0mg/g BEOBRNBICY - Th, HHFEEREMEL, TAETFENR
MeoRBESRELNBEESICAI B, Fig. 12 K13, Fig. 5 R L7 72 BRI ORFHEEDGE
BEMATH B, RORFAEORINABPREOMEMBIL, ZhbXVESICEN, HEMMIC
SROBIRETEOBORFRESE Uz &8, Wobhlilok, 2o L}, RKEEEBEATHL L
Bbh 20T, BEARNTIRHOLLTHEIDNT, SLRKELIRHTILNERD S,

FETA 2L DI, BFORNDOBKERM S, BHRROKEH, RPRRLD, FUREEOE S
Ty, FToEBVERARLILE, BREORRMINIZHA LTS LT GRIRIBIHIED E{RE),
BARNED, MRROFMNEDL LS (Fig. 12), LALAKE, RAORNE&RFREFLEOH

8§ ®C a ABET MUKAMACHI [ b +7@  TOWADA
B r
® o -
B
g T 10 t 10 L—-
‘B F -
2 5 p= 5 f
a L L
< N L
5 L L
%
= 1 [ S RNt [P 1 Lo gl TR
b 60. 60.
12, 24, 48. 72 12. 24, 48. 72,

L] Time (hours)
Fig. 13, BUUSHO®NE, T2REHOEA &b EDBKEDLEE)

Effect of the change of imbibition period of solution on
variation of the absorption rate during 72 hour.
© : BRI & 2 EREORK*, @ : BGIXOTK, O+ #HAGX OBk

Standard absorption*, The early treatment, The late treatment.

» EEREoRk®REE, (2), (3) RickZEHHEME
The rate of standard absorption was calculated by equation (2) & (3).




Table 11. RN W OB VWL X Z22BREATORKKDOEH
Effect of the change of imbibition period of solution on variation of the absorption rate
during 72 hour.

ARk 5* = » L HE ERIC &k B* 353:@%22?@?:4:5;(’1/**
mram o m | %K ® | RV AR wme | om | % K ® | RVARS the TIORAGED % 1+
Estimated period from the start Estimated aftgr ogggilgg: t;sfo;g{:‘lﬁ?on RV for ours
Seed | Treatment absorption Treatment absorption
source  tme rate MBI | gmmoam | tme rate AR | RO | B BOR | %W
) The early The late (%) The early The late The early The late
E 0~12 5.5 + 3.6 — 12~72 10,2 +21.6 —_— +15.3 —
N
g 0~24 8.3 0 — 4.8 24~-72 7.4 +40,5 + 4,1 +19,1 - 1,3
=
E;} 0~-48 12,4 + 3.2 + 4,0 48~~72 3.3 +93.9 + 3.0 +22,3 + 3.8
HIIE 0~60 14,2 — ~ 0.7 60~72 .5 — +100,0 — + 8.9
0~72 15,7 — —
4 0~12 7.6 +10,5 — 12~72 13.5 + 5,9 — + 7.1 —_—
< 0~24 11,3 — 8.0 — 6.2 24~72 9.8 +23.5 —10,2 + 6.6 — 8.5
ﬂa 0~48 16,7 — 6.6 + 4.8 48~72 4,4 +70.5 -11.4 + 9.5 + 1.4
% 0~60 19,0 — + 3.7 60~72 2.1 —_ +47,6 —_— + 8.1
Hes
0~72 21,1 — —_

« @ERICE ABkEIL, (2), (3) Rick B, Estimated by equation (2) & (3)
o BAKROEBOAE SERT X LOMEI, %@-xm L UTRD I EIHIL 87— & DT,

observed rate—estimated rate
estimated rate

R. V. A, R, ; relative variation value of absorption rate was estimated by next equation,

Observed absorption rate is an average of 8 lots at each treatment time,

X100,

— 081 —

FEEHEEEEY

&80eH
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i, HFLHWTHICE > TRNEV, 2D, BRAKNOT RISV TsRE BT HER
SRV, (UCRRABIN (BUK) 8B -7 LT, O DRI SRR E DD K &L
RIEENRIETHRIL, HTOAZRBOSDEELON 5,

WolZD, EERRT 2EEONEEOBET, BKERENVBRILTEICkEEBbNEYDH
ABOBKROEHICONT, —EOEANS SN, COAEHOHICT B7cw, FADYIR 72 F
DBIKEB P SBERR (2), (3) LVHEEINIBAKR (Table 6) AE#EL LT, MEEHOK
PODEZ &b EDBAKREDEN DV THRI Lz,

BBOEBAHE: (2) (Table 3) itk - T, BAUSHBIC, BOBEEMBOBUKE (O~4 BRIELO L
-T2, DTN AER) BXY, Z0OBD ORMPORAKR (~T2EMIZ0 L 0~ B, VI
K BEBINTOS, ik, FAUKNETRS LEEOBRKR I+, Fig. 13 1R U7,

chicXhig, ¥AORK (O~ B THE, &boOMTEMTS, NEHINOEL RER & KD
WTHD, BNCHE LIk S (Table 8), ZhZhOWARE, BEREOPKREEDEHBS NI
Vo LtpL, BEOBUK (~T285M) T3, MEREICK > TRKENRED, BHERIEE OX LA
ETHoT0

COBKEDX L OBES, MK BKRO A/NEBETEHEL, Table 11 IGR Lic, #BEIRT
2, 60~T2MOBKRERE, bEoBAR (KK B, FALALEROOO X LINSL, B
BRI POREBE TR Lice CRICH LT, MHIRIKTR, &&OBAR (K i, ERPOOXL
BRELBE-TED, Lbd, 2hiE i 0RIKEHOEY - 03 &, BIMEARGHE . b & O
T8 5 4~T2 BB LU B~T2OBKETE, FIHRIREHRND L4FEBLULIEDOKRE
KTl oteo ZOY, T2RHMORKRTS, AMENIT, HSERNOEERE (HR) L0, 10~
0% FERELNE 12 TNODOEIZ, ZODEMTRBRICA SN/, BERENS OXVORERE
i}, AAMEETFOFSKS b1, T, ERRSPBELOMICE, @-3%0 LeBERSLNER
=71,

COXSIC, FIPRBTEEERIXL, £0BKICRIELBAICR, DEDEBNESVASLIE
BokEOWINERHRD Sh, FIHRMOAALEERERSD, LDEDHONDIXIBHAENELTNSELT
LI B, TDCED, EMOBFMEMFRICHLT, LOLIUHRETZ TN EHRRITE B8,
B DR & BKRO X L & OB, RIS ERFEEORTLOBREIHSHICIBENSC
i, BESN 3,

CORKRES, BFEHOENLOMBTHIEETHS, MIBOL K, THBEETOMBRINT
12, BB CREMESTNIN, ABMEETOMNPRIRTI, RERENSLNUID -1, TOX
BT QBT T, MMEIULERIC, b EoBKRREMY 2 EANL VEETH -1 L, BTOMR
LRFERETIEREOMEDORIGEEZEZ 2 DA T, BRENATH S,

L LS, BECDLSBBKROZVRELZDORICONTIE, BHEIFHETEXIR, 2, &
HERIBICGEO B ER AR L RN DB AT, 0 X5 BREHM 12 BEBOTKERT, & 5icE
UT0309»ES b, RBTHE, UL, BRARRKET 3RFHEODELEOFGC ENLET, £
DHROBAKOEKE, EEHCRTOEDLELZ NG,

BIR 7z NaClOg Ry 7' BT ORFICHT 5 EABMIC W TR, BRE, 2<{FHTH3. B
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LULAHITH ZERBY Y 9 LICDNTH, 2T, KCIOs icxid 3 MR RO st & HEkS
& DR E DBIRIC DV TORRThiL 210198 -30 2T IIKFER, HEHRAICERR
&hic KCIOg SO ERERT OR, ANOBLIERICEK > T HHHED KCIO REHRMEY V) i
BT 2DTED, KAORTHNED SEROZIH, BERBELIEALTOICEE ALPICL
2380, il BT, WPRAIA - ERRE (MCIOy) AT 2 MRETERICK > TET
n, BOABEERYECH 2 EERRE (MCIO) KE(LT 3L STV AW, RFICHTEHRICD
DT RERIE D,

Vo lZS, Bk BT TE, BEORBIICA ST, THOMUNEEDESTFYEOTEL
DERED, —EOEENRIGHET LTTLY, 22T, MHORKICE » THE LI BFRORER
Bhidh 2 BBICE THEAL L &I, —EBEOCIIHHESRALTEETHhE, 20BE40ETOD
BEWHRPEVENSOEBERENG, LI, BFROBRTEYEOREECRIETICHERT 2BED
EHAis & &, NaClOs OfERMPRINE - RN, FHBRRINARIOBTRECOREELL, B
ETSRENELUSNB-TL B0 Uirl, BFORFLER L NaClOs DM & OBFRICOVTOR
T, TSR ERSB LN TN,

CEADPKBRRESOAHT, BPERKTREVESESENEEDNAEANHRTHSOT, RIGEH
KON TOREIE, BEFRFOEBLUANVKEI TR TH BT E4RICHZBLID,

LEoBEn S, 7IETHRIEEEHOASVBEL~AICHS NaClOg F3Hk+ RIR S % BiC,
ORRT BB ORF ORI EDYTREL, OVNDORKEBRT, —EDOKERYRALDHITIE
BERRT 284 BERID Kk, RFLLVBEETIEDNNSD, OMDORKBRETEEER
IR Ut DBICkEBKT 554 GUHRID 1Kid, &&OBATIORSBBKEERL, RORALK
BRI DVEL D LIBHREZEUTOBLILH 6N, BT DRI BHRBPKROLALICE, ETO
B (R 0RO HRELTEY, RFMEBFOESBNERETT, LBEELRARE/LNS
BBl Ed, PWoHKiL -7,

vV # ]

RECDI - TREZIZERD 7 FETERNT, BREH NaClOg« 5 | 7 €4 Vic X 2RFHEDER
KOWTRH L TE 2, 2oMR, ERINCBERET, 7704 YKz, EFEE 500ppm ¥
BET, THETFORFZOLOEMET I LHNHER, BOOLNI -1, NaClOy F TR, BEY
BICH - e RE~OEBRHL P CRD O, HEERTRRAFLRMEL, /i, BBERTHE,
REOBAIEIHPBRZ 2 XS BHEANHL ONIGE b >, S5, XRERRT 2HEORN
28, HEERETORIFAENRL SN, RFEZBRK=YEATKSTHOR T 2B TFORFEED
BIDBEETIE, HEHESHICET 23BN TH->Th, 1,000ppm Xid 5,000 ppm Ll LD &RER
ERR UL EE, WOLBRFIMESLT -7,

TFEFOEMPEIN COURICE - Th, NaClOs lcxd 2 RIGRBERIBESELTNS, RILE
Erv o RERRLTS, BhRFEECREICE, B - HROENT, REBELK. &5
i, BYotikid, MHoBKEXELTED, BEFHOES LOHO I2EHORKRER, —E0H
BRTERTEB L LD o7, COTEH S, RUBKEBETS, BERSORRKER, BFHOE
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TOBVICHUBXE LD, BEOEFRIZE, RINBZHENNDELBEEEZ b,

BROERTAEBERLLT, IHMOBRKBIENT, ERORINI NI, BAkBPRKITED R
SEREOE DA, EENICEDZ17DTLEL, RFRTEEORBHEIRDEIAT, SbHTEELE
HES->TVZTEMHEES NI, 2O LR, BEBOTFOTEESICELT, NaClOs &M 315
EOBELF =97 - KAV FELT, ROQOLBHOBABRE LT UABETICX 2 B0k & OBFRICD
WT, BHLTELREDH LT EERLTV S,

UL, EBICHHITHEAT SNl NaClOg 28, BTORTHET, ChREOBABEILS 50,
FL DD TR, —2OEFAVERICK ZHETRE, HeW A FICHLEFDRARLALLEEH
v, BRI NaClOs %) 150 kg (5%43) /ha 4B % i L0 13 B HOBRHBER, 10~15cm OfF
2, 150 ppm CHELEEBMAD, RELH SRR LTHE) TH-1®, BHRKHTTHE, 3ELE
RERMSEE T30, LETTORBCRIEND 200 BTH S, EROHKM TOHKBERITONT
u,éémﬁﬁﬁnéﬁgﬂééotﬂb,Nﬂmh%uiﬁ¢ﬁﬁﬁiéam$mﬁiﬂmfﬁb,%
WTOEML, BFETRBLDEEZO L IEFHTHNE, SBORGOEEICE, BT ~OEERT
NWHDEEZOND,

FF LI BFOZ0ROEBERERIC DV TOPEBEREMETT 5, NaClOHX - 7 F 7 4 VAR E
b, BEERCTR, RFBCEERRETS 50050, SEERTRF LEKRE, BHEEHEEILT
HELY, BPTHEETILO0N8EL, cOFEMIE, NaClOy X T, X, 7724 VEIK
Tid, ROATNIRSOELIC I D, MEICTTRE Uc@EESss, PIEEDERE, RIRFICER/IEL
TR (FHFOBYES LRERID) ZETIHEA D~/ COERB 2EERTTIENTO S, TN
o7 FHRICHT 2REAOEBICDNTIE, SLICHEBE#EDIIAT, HEED T LD,

COFEAEDBOIBLT, 7FHCRIEZTREANORZEICONTHD TGS, Tbhbh
DERETICH LTRSS CHEET 8 - A ERRIBEKE SEMSHEREEE, 77ETF0
RFLMERE SNBEFEE CRRT S - 2A BIIBSEANE, EROBTICELTEREH -
TnicilE, LDFELHOFHICOVTCZCHET S - 2F BEBERIBREXFEZE, ENOKTGE
BRI OO T CHET S - A WAFHEREEER—FREIEREE, BHOL DT EBIBILT
TE - BAKRT, BBERTOBTARE, $LOF4DTEE, CHAEED-. B #ES
#LET,

Ere, KEEEDEEDICHD M E, KIEOCEMEERD - BER ERBRICE R
M LET,

31 B xX #

1) BIBE:YFLEDRIOREREILOVTOWE (4), BKRBICONT. HADH, 87,
75~84, (1956)

2) T HARBTFOEBRERN. B, 42, 417~422, (1960)

3) FERESE - REHHE - ILHEE : 7H <Y RO 7 o=y ORERICET 2% (2), #K, NaCl,
MgCls DBEED BBV HABETORFICKIITEE, DHEAEE, 5 132134, (1956)

4) Bf I EPoRIELRIE. BERKEHIES 102pp., (1975)
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Effects of Herbicides on the Germination of Fagus crenata Seeds

Seigo Asasuma®, Keita Havasm‘® and Sadao Ousa®

Summary

A typical beech forest (Fagus crenata Biume) in Japan has a dense undergrowth of dwarf-
bamboo, Sasa. If the forest floor is completely covered with a thick and tall Sasa, it is very
difficult to promote the artificial and natural regeneration of beech trees successfully. In such
cases, the application of herbicides or weeding of bamboo grasses is effective in reducing the
dense cover of Sesa. However, the application of herbicides should not affect the growth of
beech trees. Therefore, in this report, the effects of two herbicides (NaClO; and Tetrafluoro-
propionic acid) on germination of beech seeds were studied under various experimental con-
ditions.

Seeds from several natural stands were treated with a solution of herbicide, NaClOs or
Tetrafluoro-propionic acid, of various concentrations for the beginning of the imbibition period
(72 hours) or longer period. Each seed lot consisted of 30 seeds placed on filter paper in a
petri dish, with 5cc of herbicide solution or 5cc of water. Each lot was kept in a fixed
temperature condition of 4°C or 7.5°C for 92 to 120 days. The inhibitory effect of the herbicides
on germination was determined by germination rates per seed lot, for seeds treated and un-
treated with the solution of herbicides.

The long period absorption of NaClO; solution, the inhibiting effect on germination was
detected for concentrations of more than 500 ppm, and after a short period (72 hours) of treat-
ment of the seeds with NaClOs solution higher than 5,000 ppm at the beginning of the imbi-
bition period. were severely inhibited in the germination.

In another experiments, the beginning 72 hour period of imbibition was divided into two
short periods, one in the early imbibition period and another in the late imbibition period.
A set of the seeds were treated with various solutions of the chemicals in the early imbibition
period and the other set were treated in the late period. The inhibitory effect of NaClOg
solution on germination was clearly stronger in the later treatments than in the earlyer treat-
ments. But the amount of absorbed NaClQg of the seeds, calculated by weighing seed lot from
start to the finish of the treatments, was less in the later treatments than in the earlyer
treatments, supposed that the seed absorbed NaClO; solution or water non-selectively in the
beginning of imbibition stage.

The timing of NaClO; absorption into the seeds in the beginning stage of the germination
process was found to play a significant role in the inhibition of germination.

The inhibition of germination by NaClO; varied with the provenance and the property
of seeds.

Tetrafluoro-propionic acid showed no inhibiting effect on germination of beech seeds up
to the concentration of 500 ppm.
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