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fit 2 CHRBECHEIG LT X, Tinbd, BUNERPERIE X % dic X b —BIIRIER, R
AROBDE LTEBROFCHEIATR TS, Zhied LTFRET AT T 584D
D%, 1FHOEF Y X2 3EFT58, WO RKEHLHLT, BELENEYTHR
i, ARSI EEERNCETT S E VbR T3,

EHPHEEZHOBARL, KRCASCOBERMERRE L - LRBPD LFOET LT,
THE X > THOERDILD=F A ¥ - PHEHYFEOBREMLHET S L L b, BRCEZR
itz bhs X 5MEEEZED TS, i, MEOASEZRAL Sy, MESsHL
BT3B,

KR LT, AULRECKSRELORTLERLEVGRREBEY VW, RO 220-AFIEH
5, ¥7, BERELKREROAMBERAEFTCAEYLLBACDOLOERZEhEL0
T, BHIRER (imposed dormancy) & Xi¥h, EoO—RikRRPRICE% HREKEORIH%
ChHABENRRTH S, D 121, £FEHAVIIE X EDKBRBET FhEACERN D B
PDEELZ bR, HEKIE (innate dormancy) & iTh w5, BROKIEIL, %% EFECH
EThY, ERCEEFOBMAD GO HRBKIKIL, HAZHTTER 0~7C) 2—EMH
BT IR S,

IRER & W oRME &k, BECBEEL TR Y, BRI, FFERKBRAZEAL, ThiIgkk
B Ll TRECHE®R Y DS, i, BEREC X - C—BiEL B T3, —H,
HEBEHEO Y- FO X oK, BEARRISVWA—EOEERY S5 2% Z it X » T (hardening),
it OR{E 2 B b B IR b B B2,

HREKREABER TV GBET, BRRBEEZRFCED TR, £ OEp Tk
CRDONHPERBOBAL LU TE R E THERS,

AEIHHE (L7 7% 4 v vER (ABA) oEdsd
) FEEE (RNA) (& Q@7 %# RNA) o 552
EHEEEO AR

TAF¥=yv, Trl) vigEORET I 2 BOBERSY
Th s A DRELRW
FHIREORWA &V VBB O B m®

g FERERDLLNVE—-R Y VBEBADOREEROEKRRD

Thbo—EOWMERBALRS X 51, BRRIMILELCHT T, BEEYEDH
FELZHMIE, BEFETHREOLDREERRBIERLL, MEEYED TN, T
Iebhb, B —EREOER 0~7°C) 22k, @ vAEENHME YR
L, AREEWHDOBI & 5 2R MBEIED, BEFR - BBAMIES, iS50, BHEOMHE -
BEOEHEINE b5,

P F =Y OFORIBRRTHEEICOWTIE, WERRHDOZ LS WA, Hbhikool

Tt

[¢] [ P ¢

-
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RT3,

FRMASE TR, P V=Y 5 A RAeF L, 6 ATHRILFELHRTHH, LELER
7 ATHHEE TR, £FEEER Lo BT, £FORTHEEDOIHOEFRELIE - TV,
ZRPRT LTI ATHEBERERRCAZ®D, ¥, T, FOREEOTHcs v v
i FET DY,

P =Y OLEBRPLLEEEROELR, IR0 XSl FoPR TRV 50T,
ChOSOBRKER @EH) PIBVEEEE L CWI0 T, MREBHOUEL LT,
BE&FPECHELLEREYBH LR LD, BRELAFERTHEELZLISB, L,
BHRLRRS LR OB, EREFELEICELFLHURIRIZEIDH S,

WoltAKIBRASIE F=2i3, KR 0~7C) RPRAFHBCI-THRE»OHEET
%9, BHI, ECRELUTECERMHMELEI IR, ZhiELh3EF TR, #R
W EENHWERNBATHEE2bRS, BRILFTHEHERIEL, COoBELERMHY
BHABATHEELORS, KESNHEIRSE i, AR B DAL CTHEY K
BELRF 252 CHFETHHEILTHN T2, b FeY0RROEIZ, BRI TR
£, FOEREERERER,

HENHHBEORCRIMHAEROE O, 774 v Vi (ABA) ThhH e Xh, fi
7=/ —nEELEL, FORD1IOED-#7%vaid D, WHEIKEHO F F=yE#ELH
£ 550,

FORREYHELLAXLBEN T, LFOFOREFLTMOB L, BEER L THERYEOR
BEHZiz, A—FvvDa-F7 2V R NAA) 3, 1.0ag/ml TRRERYIH LD,

SRV v AGAY) L= AV EHBRCA-T=F Vv ERET D) 13, 2RBCHE
BEz okt BEPCRETH=F 1V (CH) ZRETHEERZMH LY, Fi,
BRKED L OREAKBRPOFOREGLYIMIB L CH, REBLZAICLI S, BEOH N
I 0% CH, ZRELREY, —F, Y1 v 24 =vD6-va75=v (BA) 12, FOR
HEOEELRE L I LY,

Y OMERYEASNLERC IS E, BATE, IATHR IV B ELAOMRERX
—3CTh -1, 12 BEAR —20~—-25°C L |kETe D, Zo#K, BEETOBARE, KE
T #ET ¢, 5 f M —3°C Lino i,

Fio, WK I8~20F4£0 b F~ Y OMFAKOMEE L, IATHT -5C, 2ATH
T =30°C ke, ToBEALLLATHRIE —3°CLig?,

AHETIE, BREKEISMBRBRE, SXOCHFHCRT2LFOERWEOEL, KR
LiFoREEOARE RS 25 RNA S5HEHD Actinomycin D (Act. D), EAEARME
ZH|D Cycloheximide (Ch) ¥ L' ABA 0%, KIEHOFOREALSIVCEROBE&T
DEMER, BABAREZHAI,
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AR EED DB L, KIERYRCHEELPHC B ERFEEBERER B BEE
HHERCERE LB BLE TS, BBB IOEABEOERC OV THELTARELIHERHW
St ERFEER YLD ERTERCER T 5. T, HL0HEPCRY TRV ICENY
BEOEIACRHT S,

2. EBMHHEEXUHE

ERMEE LT, 2RWEOME, il XO4ERERIR, JLigEREE M TRE
MBI ERX 40 L ER I Rt b F= v & BV, Th A0 ZRBICIIBE AR B E MR
Thich F=yERKERWE,

1) EBHEOHE, MUEIUEYRE

228 L K~ nbAES 1978410 150, 197941 H22H, 388H, 548K
X6 B1BRERL, FORENE, FHARIOFOETOKCHTM LI, EHOLERDE
O, EHAEL TTORBE LB THHTY,

HEBoEENBEOME, EHFEIUTOBI THS, BHOLERYEYEER=F 1T
M UL b 0KB% IN NaOH ¢ pH 11.0 & L, 65°C, 2BEIMMAKS M LIS, KERE
BOpH 30 ¥ CTHC, BiR=F A Thil LA, ZO#Hi3, HEOLERMEOBAE LR
BR L, 2EWEOEYREIR, 7FHRARKC X Y,

2) FOREFOER

VBT, HAROBOTEFEY RV,

Act. D & Ch 0ERTIZ, 1979410 A 21 H, 19804 1 B 21 HH X3 H 20 Hick%
BER L%, ABA BT, 1979410 14 5 & 198041 A 20 B d BRI L1z,

EDATROVB WK OEFY 1% OREIELB Y — & 0.05% OREFEREZEY) T4
RRE Lieob, REEEK TR, BENCEIALRIRE, 7759 vA#HLLTEY
hEEL, FOREGSTRMOIB LA, FOREGOYB EEZ T, 26 mé OEREHOA 5z
100mé =—vv=Af¥—7F A2k 2@T Oz,

HEWBERY I BN D A ITEAREMIZ, INHCL » 5\ 3 NaOH © pH 55 CHE L
720, 120°C/kg/em? D4 —+ 7 V4 7T SRERE LIz, + F=YOFOFEAYERT
LA DIARHT, RISSER & WHITEs $EHIAE LT\ 729,

ABA 0EBTI3, BE#ic 0.1 pg/mé~100 pg/mé DR Ewr b X 5 ABA iz i,
Act. D OFEEETIL, BE 1 pg/mé~200 pg/mé, Ch DR TIL, BE 0.1 #g/mé~100 pg/mé
DABEREFER L, FOREAGLY 3HHR L, LB LEFOR XG0,
1,000 & 7 ADBE, 1285HE A&, 25°C TCT42 HREE L,

@) BEMELUERHSRK
KIROFEOF KA L EEPOBEOKBE LOEAEEGR LA, £F B I0EELD
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BB, 198345 525 H, 10 22 H,19844E1 28 Ak L3 A2 Bk, RNA
BHERRD 2D *H-uridine B\, BEHBEEREX TS 1251c 3H-leucine A,

1) *H-uridine & & U *H-leucine ¥ 0EEGH LT FU 2O

Eift (TCA-FREBANDE DAH

FOREGENDOR D AZE TS 131z, *H-uridine (100 £Ci/mé) % I 0t *H-leucine 25
rCilmf) T h Zh &t 5mM b Y A-EEEER H 7.0) i, FOEHME% 20°C, 2~10 Bf]
B, ToO®, FOREEX05Z 05 v ) A + v v & (SLS) T30 BEI%H, 51
BEAKCRER 7. Thbi EROBER Crev 74 AL, —B%M- T NCS #¥ A A%
LFZ iz T2RERMBL, SO IOmMED Y vy F LA 2 — 14D A= v+4g DPPO+100
mg O POPOP) #Mx C, WEY vF U —va VARZ b r 2 — 2 —CHREEXIHE LT,

TCA-TEHS ~D *H-uridine DY REEXFRB DI, MBO X I ME LIFED
FREAY T FR 10% 0% TCABRTHRECF 14 X L, *H-leucing ® B E1x, 90°C 10
SEAEL, tRNA-7 I VBEROB W2, Zhd DB % glass fiber filter (Whatman
GF/C) kT, WEILAHE 5% 0t TCA Tl o, SHIA=4 / —h—= e LT
2lDY, 744 x - 80°CTHHBIEL, LEOY vF LA 2Rz CHREELN
5E LTz, ' o '

2) BEBOME

BB 0 7813, Takaiwa & TANFUID QW B L - TCWb, F o EHEk
*H-uridine (100 #Ci/mé) ® 5mM b J A-MEEEEW (pH 7.0) © 8 B [ 4 B fic. 5~ L
DY, 05% SLS LWEATH T, 0%, FOREHY 1M ) < ERMENE EH9.0)
% 1% SLS, polyvinyl sulfuric acid K salt (100 zg/mé), 0.2% @ diethylpyrocarbonate %
BGARKBRE I R R T s a7 2/ —ARED LI DR AR ChEUF A A LI, 7n
BT aNA-T =) A, TeeT aAnE T2 A B00g T2 —A+T0ml D
m-7 v ¥ — 1 4+0.5g @ 8hydroxyquinoline +55‘mﬂ DOK) OL:1DERETHSD, HmOEE
(11,000 x g, 1553/, 0°C) DD Y, KBE ARV —AERy FCEDT, 7en7 4L 50-7 2
/AR TCIEEBEABERRE L, KBKIZ0IMKc/s X512 NaCl ik, 25fEp=
AT I AEMET, —20°C THBEHBS 81, WBH% 2900xg, 10 48, 0°C DD
SHETEDIz,

BoONIERO LAV, poly A (=) RNA & poly A (+) RNA #4438 L1, b
H, oligo dT-cellulose iz X v, 0.5 M KCl @ 0.01 M b ¥ A-HEE#EEW (pH 7.5) T, poly A
(-)RNA 2@ L, 3bk, AEHKCTHI%-720B, 001M D b Y A1 B8 B &K
T poly A (+) RNA ZHEH Lz, B5hiz poly A (—) RNA 3 X0 poly A (+) RNA % UV
260 nm ORI X DEEL, BRI G-l HET TCA T X h kB¢, HKEtEEsH
E LTz,
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§ Fig. 1.-{15). The change of growth substances in buds sepa-

g2 5V rated into embryonic shoots (Es), bud scales (Bs) and

2 Free woody bud bases (Wb), and in shoots in the growing

2 10f Bg Wb period were investigated by Awena straight growth

= test. The collection dates were Oct. 15(I), Jan. 22(II),

B st Mar. 8(III), May 4(IV) and June 1(V).

Q

§ o 0 [] Authentic indoleacetic acid

g U U = P  Authentic abscisic acid

% ol 3) BEOMRUTZHIYLT I ESARSKAL

'.§ i BV 729073 FEAALEKEKENT, LoENING D FEEW

& o' o o =

8 CXot, Thbdh, BEBY10%Z 0L i EYSLBESKE

] Bound _
10! mg Wb BERCHERL, 5% DEATZ7IAT 3§ F (T vTERE
st ) 225 BIOTSZ O7 272947 3IF (Zrr7 4
of1 L . _J N ATHERER) TI95ecmx05em D7 72V ASERBIIEEC X
4 o o= LI_‘.J l_lj DoEEL 7o, BRIKENE, 30 mM @ NaH,PO, 3 X 0°1 mM

o s

. . s ?D Na-EDTA #5A7236mM o+ ) 2-EBEHK pH
00 05 1000 a5 10

Rt 7.8) T, 20 53fEl, 2 mA/tube+40~90 4[], 5 mA/tube Tl
Fig. 1-(5)

Zigotz,

BB L7 % L% Cosmo densitometer (BAE T v 7H) & X » T 260 nm DR TRINEY
NI, Ei, BHLEFARTA I =T A7 2 ANV ET -20CCHEL, A4V —k
D 2mm EfECcEE L, 1EIA06mé D 90% NCS A als{kE&lxing, 60°C, 2.5 ]
MBL, BROY vFUA 2 ML THHELZRE L,

94 & & B

[5-*H] uridine (25~30 Ci/mmol) & L-[4, 5-*H] leucine (45~70 Ci/mmol) # HAT7 1 ¥ +
—THENBEA L, BERKEICRKIT 55 TFED~ —» — & LT baker yeast transfer RNA
(4 S tRNA), E. coli 5S ribosomal RNA (tRNA), E. coli 23 S+16 S rRNA % Boehringer
Mannheim 2 HEEA L7,

3. R B uE R

1) FEHOFHEIVCERAOBEZOERYHDOEL
LERFOREMSE Es), F oA Bs) BIXOFOEROEK (Wh) b3 €, Thbd s
BEBICEAGOAERYBOBILEANIKEELZRKCRT L Fig. 1-0)~0) &itd,
1081508, 1 B22 BOEDRERE, F AR IVFOEROBE TIILBOERD growth
inhibitors 2% 9, 3 A 8 BbLHFEHMOS A4 BT T, ThHRIE LI BIT5, £ARE
B 6 B 1 BCiY, D growth inhibitors 1IEF A7 <, growth promoters (33D
Efogicibhs,
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&0 growth inhibitors 1%, 100 B 15 551 A 22 AT W Fh o B THM
DL, 3ABHTIRIBELAEARBR B, 6 Al BOFOREETINLIOBEHD
growth promoters 2355, F7, marker ® ABA it X v, B Hi\> growth inhibitor
X ABA L&z bhiz,

2 URAEBARMBEEAS KCBARERAEANEEL CFOREAOERICEZSEE

Act. D i3, E#FE T RNA &%, HEECfio RNASRLAEL, ChxEBEEK
YHETHLShTw5s, 10 21 H, 1521 S X003 A 20 Bl LicEoRE koL
BT Act. D 8 X0 Ch 0B oRBER LR T & Tables 1~3 L5,

Table 1. Effects of Actinomycin D (Act. D) and Cyclo-

heximide (Ch) on the growth of embryonic
shoots collected on Oct. 21 )

] . Development Callus ]
Axis length | Fresh weight of nee%l_e formation | Brownmg
primordia
(mm) (mg) b (%) (%)
Original embryonic 1.9+0.3 4.1+ 1.7 ’
shoots .
Control 4.5+1.0 37.7+14.1 95 48 10
Act. D 1 pg/mé 4.4+1.0 38.54+15.2 91 74 4
10 5.4+1.9 44.24+19.2 95 65 5
100 4.5+1.0 40.3+16.5 96 48 0
200 4.7+0.9 39.6+12.1 100 62 0
Ch 0.1 5.1+£2.0 40.8+16.5 95 63 0
1 4.7+1.2 42.7+13.2 100 57 10
10 4.14+0.8 32.6+13.4 75 31 19
100 3.9+£0.9 33.3+12.0 78 0 33
Table 2. Effects of Act. D and Ch on the growth of
embryonic shoots collected on Jan. 21
Development
Axis length | Fresh weight ;iirrrlleoer?‘lliz fo?rill{lltuizn Browning
(mm) (mg) (%) (%) (%)
Original embryonic 2.44+0.2 6.2+ 1.4
shoots
Control 6.1+1.8 79.1+31.9 100 83 0
Act. D 1 pg/mé 6.1+1.7 73.24+30.4 100 91 0
160 6.3+1.5 84.2435.0 100 65 0
200 6.3+2.0 72.3+25.0 96 78 4
Ch 0.1 6.24+1.9 73.3+29.6 100 83 0
1 6.8+2.2 85.0£39.7 100 78 0
10 6.1+2.5 67.0+37.6 91 39 9
100 3.6:1.4 30.4+16.8 50 0 30
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Table 3. Effects of Act. D and Ch on the growth of
embryonic shoots collected on Mar. 20
Axis lengthjFresh weight Di‘f,erlxoegfinl:nt Callus Browning|Withered
primordia formation wning Vithere
(mm) (mg) o (%) (%) (%)
Original embryonic 1.9+0.3 4.8+ 1.6
shoots
Control 4.9+1.2 58.2+15.9 100 87 0 0
Act. D 1 pg/mé 5.4+1.1 62.8+17.7 100 92 9 4
10 5.1+£1.2 66.8420.9 96 91 0 0
100 4.8+1.5 58.61+21.0 95 60 20 13
200 4.0+1.0 35.8+16.4 90 25 50 13
Ch 0.1 5.0+1.1 67.7+16.0 100 87 0 4
1 4.8+1.2 61.6+17.2 100 88 0 0
10 3.7+0:8 31.8%£ 9.4 64 59 23 4
100 — — — — — 9%
Table 4. Effects of abscisic acid (ABA) on the
growth of embryonic shoots collected
) on Oct. 14 and Jan. 20
1) Collected on Oct. 14 .
Axis length| Fresh weight Dg‘f’ilnggizm f o(r:rzgell‘t]ii); BrowningWithered
primordia
(mm) (mg) (%) {%) (%) (%)
Original embryonic 1.6+0.2 2.9£-0.6 '
shoots '
ABA 0pg/mé | 4.241.0 | 38.9+17.2 100 68 0
' 0.1 3.640.8 | 27.3+11.8 91 36 8
1 3.4+0.5 22.84+ 5.7 50 36 0
10 2.6+0.4 13.3+ 3.9 0 18 16 0
100 2.340.3 10.0+ 2.1 0 0 .65 48
2) Collected on Jan. 20
Axis length| Fresh weight Dg},fxllzgil[iznt fogﬁzl;tlis on Browning|Withered
primordia
(mm) (mg) (%) (%) (%) (%)
Original embryonic 2.0+0.3 4.8+ 1.5
shoots
ABA 0 pg/mé 5.1+£2.0 60.1+26.9 100 100
0.1 5.1+1.7 55.1425.2 100 88 0
1 3.940.8 31.4+13.9 64 86 18 4
10 3.6+0.5 20.6+4 4.6 11 61 11 25
100 2.9+0.6 15.2+ 5.0 10 30 70 58
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10 § 21 B OFOREEAT FTIE, Act. D © 1~200 pg/mé CHE LXK Tit, SBXiC
EBELTEZREDLhLV, Chd 01~1 pg/mé CLAE LK TREZRDShi\A, 10~
100 pg/mé CTAE LK T1x, 4R (R, 2E5E EREORE) 32l h s,

1421 Ao¥oREA T, 10 21 BE:EBOHEANRED DR, &< Ch100
pg/mé TOERMHEA, 0 A2l BOBD X HE LY, 3 A 20 HOFEDOREMAETIE, Act. D D
200 pg/mé THh e h ARIHIARD B, Ch T 10 pg/mlé THAERMHIZE L, 100 g/
ml TIXE ST ERVBRBDORTIREAERBE L,

I0AM BRI A2 BEBOFOFREGKCE 2 %5 ABAOEBORBERYTTL
Table4 &£72%,10 14 B XU1 A 20 HOFEDOREADO LKL, ABA OEEN 0.1 pg/ml
25 100 pg/mé L¥TiIeoh, ELLEE, 4EE EFRXoRBZLMMI R,

1} I s I m
[ g
£ f : :
& ; g 1%
2 i 2
ga' ra -~ -‘E
- S &
w 8} H 4 B E
x Jo., =
E F :-’: o, <
Sab 7 -z§
| -4
e B T T S I S (T R S S e
INCUBATION TIME (HRS)
Fig. 2. The uptake (@) of radioactive precursors into embryonic shoots
(100 mg fresh weight) and incorporation (O) of radioactive pre-
cursors into TCA-insoluble materials of embryonic shoots (100
mg f.w.) in the incubation time of 2~10hrs, were investigated.
The collection dates were Oct. 22 (I), Jan. 28 (IT) and Mar. 25 (III).
As radioactive precursors, 3H-uridine (—) were used for RNA
synthesis and 3H-leucine (---) were used for protein synthesis.
Table 5. The ratio of incorporation per uptake
of radioactive precursors
Collected | Radioactive Incubation time (hrs)
dates precursors 2 4 6 8 10 Average
Oct. 22 3H-uridine 0.010 0.014 0.016 0.016 0.015 0.014
ct.
3H-leucine 0.041 0.029 0.037 0.037 0.036 0.036
I o8 3H-uridine 0.012 0.018 0.022 0.027 0.021 0.020
an.
3H-leucine 0.033 0.033 0.043 0.037 0.039 0.037
Mar. 95 3H-uridine 0.023 0.027 0.022 0.033 0.036 0.028
ar.
3H-leucine 0.045 0.044 0.037 0.032 0.031 0.038
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@) FOHEBUBIUBERCHIIBRELUVEARER

1) *H-uridine KU *H-leucine DFDME I KU TCA-FHEAAND E DAH

10H422H, 1A28H%X0'3 A 25 BB L cHEDREMAE~D *H-uridine ¥ X O °H-
leucine @ & b A% (uptake) 35 X O TCA-REBH S ~D & B3R & (incorporation) DIER YK
w~TAHEFig.2&icsd, ¥, ZORBRERND, uptake H3 5 incorporation O &4 %
BHULTERTHE Tableb 705,

FED R EE D *H-uridine @ uptake & TCA-REF 4> ~D incorporation I, incuba-
tion ORFMRVIE LT 52, BRABIEASE10 22 b 1A 28 Biedid T
WKL, 3725 HTRFOREEND uptake (32047 78523, TCA-REHS~D in-
corporation (¥, 1 28 H&LIZE A EEDL R,

FEDREME~D *H-leucine O uptake & TCA-RER D incorporation (¥, 10 § 22
HTKE<{, 1H28H, SA2 HkdohTHiM L, La L, uptake o543 incor-
poration O E& 1%, *H-uridine "TiZ, 10 A 22 H23E#50.014, 1 J 28 A23F#0.020, 3 B 25
A2 F#70.028 L @i L7z, °H-leucine TiX, F#70.036~0.038 THEA Hic X » TEIZE®
bivigh oz,

2) BEBEIUCEARER

RIEH) 10 822 H, 1 528 H%X0'3 425 B) KRR LAFOR#EM H-uridine % 8
BRIE DA Ee, MM LIKEY 25% OWEDRY 7 7 ) A7 S F/AT, 2058, 2mA/

Py I II
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0012 4 5§ 6 78 01 23 465 67 8 o1 4 5 67 8
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Fig. 3. The gel electrophoresis of nucleic acids from embryonic shoots
labeled with 3H-uridine for 8 hrs on polyacrylamide gels (2.5%)
for 20 min at 2 mA/tube and for 90 min at 5mA/tube were under-
taken. The collection dates were Oct. 22(I), Jan. 28(II) and Mar.
25(1II). The dotted lines show the absorbance at 260 nm and solid
lines show the radioactivity as dpm/2 mm gel slices.
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tube+90 77f, 5mA/tube CERUB LIcBELNRTSH L Fig.3 k5, ¥/, 5825 H
DEDREEL D ORI OWT, 20 4, 2 mA/tube+90 43, 5 mA/tube 38 X T8 20 4,
2 mA/tube +40 438, 5 mA/tube TEKKE L& R, Fig. 4 Th 3, KEMOFOFEIE

DPM (x10°2)

A 260nm

i e [ S Y
01 2 3 4 56 7 8 01 2 3 456 7 8

DISTANCE(CM)

Fig. 4. The gel electrophoresis of nucleic acids from shoots collected on May
25 on polyacrylamide gels (2.5%) for 20 min at 2 mA/tube and 90 min at
5mA/tube(I), and for 20 min at 2 mA/tube and 40 min at 5 mA/tube (II)
were undertaken. The explanation is indicated in Fig. 3.
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The gel electrophoresis of nucleic acids from embryonic shoots col-
lected on Oct. 22(I), Jan. 28(II) and Mar. 25(III) on polyacrylamide
gels (7.5%) for 20 min at 2mA/tube and for 60 min at 5 mA/tube
were undertaken. The positions of E. coli 5S rRNA and 4S tRNA
from baker yeast in gels were indicated by arrows. The explana-
tion is indicated in Fig. 3.
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L OEEEY 7.5% © ¥ AVBET, 20 4E, 2mA/tube-+60 53], 5 mA/tube BXKE) Lick
Byt E Fig. 5 &ics,

10 A 22 B25 1 A 28 BIRWMOFEOFEEAETIE, 255, 18S 35 XU 5STRNA £ 4S5 tRNA
DOERITEDB W (Fig. 3), La L, tRNA X h{ESTF {4 i< *H-uridine ® & hiA
ZhEE»HR, 10 22251 A28 B CEErH Mm% (Fig. 5), 3825 HOoH 0
Bk TiT, 25S, 18S ¥ L 0'58 @ rRNA Spis@E»bh 5 (Figs. 3, 5), ¥i, ESFOK
BT, 24x10°% 2.0 x10° dalton DA R ARD LR S (Fig. 3), Zhbik, tRNA D
Rkt EZ2bh5, ¥, tRNA 0GR bEDLI (Fig. 5), 3 425 HOF D FERK K
BWThH, EFFOMEH~D H-uridine & hIAZHRDLhI,

55 25 HO¥OEHEATIE, 25S 38X 00188 » rRNA & HNELL, 4-5S RNA 04
B, BT LamokstE L T - THRE Lish oo (Fig. 4, 1 A 28 BOFOREZEMED
poly A (—) RNA % X0 poly A (+) RNA 0B Kk BOERERT & Fig. 6 L7155, tRNA
X D&% T ¢ *H-uridine ® & DAL D HHEIX, poly A (—) K4l T 5, poly A (+)
RNA i, " FrbEGTFALTTARADRI,
8f
7LlT I

4]
T

DPM (X10 2)
o

(2]
T

;’k

ol T
01 2 3 4 5 6 7 8 01234568678

DISTANCE (CM)

Fig. 6. The gel electrophoresis of poly A(—)RNA(I) and poly A(+)RNA
(II) separated by oligo dT-cellulose in RNAs from embryonic shoots
collected on Jan. 28 on polyacrylamide gels (25%) for 20 min at
2 mA/tube and 40 min at 5 mA/tube(I) and for 20 min at 2 mA/tube
and 90 min at 5 mA/tube (II) were undertaken. The explanation is
indicated in Fig. 3.

EYTI7IAT 3 FAAVCE - CREBEIEEL, UV RIAS, 74 F & ) £ (DNA)
258 35 L 18 18S rRNA, 4-5SRNA 0o BEX¥EHHE L, £¥Ecx 355 2R CrRT& Table6
kb, 10 22253 A 25 BT, FoRESCHME > BIFEELTHBDT,
DNA SR BZirbhToniknweExbh5, KEadm Ehiz DNA 2, KRHOFORE

oML B EE LTS E:E2BNS, —7F, b A 25 A CRERABBARAREDLH
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%73, DNA X b RNA 0#l423%\ Di, DNA X h RNA OARBBRATHDHZ EXRL
TwbEELLRhS,

Table 6. The percentage of nucleic acids from the UV absorption
-in the polyacrylamide gels in Figs. 3 and 4.

RNA
Collected dates DNA Total
258 18S 458
Oct. 22 52.6 21.2 13.8 12.4 100
Jan. 28 53.2 19.2 14.4 13.2 100
Mar. 25 56.0 21.8 11.8 10.4 100
May 25 26.3 38.7 19.9 15.0 100

Oligo dT-cellulose I X - T4 L7- Poly A (=) RNA & poly A (+) RNA % TCA &
I se, BHEYAELERBHSLCHEOFEEG S IOBELOABERlgbihE L
T3 & Table 7 & 7525,

Table 7. The rates of RNA synthesis in the embryonic
shoots (1g f. w.)

(Poly AORNA+Poly A(WRNA)

synthesized

Poly A (+)RNA synthesized

Collected dates

_ Specific radioactivity _ Specific radioactivity
dpm X 10-2 dpm X 10~3/mg dpmx10~° dpm X 10-%/mg
Oct. 22 130.9 108.8 49.3 519.6
Jan. 28 594.1 261.5 225.0 1648.6
Mar. 25 478.8 270.0 30.7 545.2
May 25 196.3 196.0 39.3 352.7

4 RNA (poly A(—)RNA+poly A (+)RNA) O &3 10 B 22 B 130.9 dpm X 1073 7
5, 1 A28 HTi15941dpm x10-2 L 8L, 3 B 25 H Ti% 478.8 dpm x 1073 2 224 L iz
2%, HB8E (dpm/mg RNA) (210 F 22 Hosb> 1 f 28 HAbslb CHIINL, 3 A 25 Hix 1 A
28BEE LK, 5825 HORKEATIE, 4 RNA &I 196.3dpm x1073, HhstaET 196.0
dpm x1072 LA LT\ 5, 5 A 26 HOMAIL, AREBRMCTAEKRIERLAEL KoTW
512, BEEDI-hOBBEBALTCVWE EEBL DR,

poly A (+)RNA D&%, 10 B 22 H7349.3 dpm x 1073, 3 H 25 H%30.7dpm x 1073 T,
ThbrHEELTL B 28 ik 225.0dpm x1078 LIEE B, ¥1=, HEHEER10 A 22 H
? 519.6dpm x1073, 3 H25 H 545.2dpm x 103 ekt LT, 1 A 28 H ¢ 1648.6 dpm x 1073
EFEBREEL LT3, COBBRAYWTHS, 5425 D poly A(+)RNA &0, 393
dpm x 1073, it SHEEIY 352.7dpm x 1072 Th » fo, KIBHDO F F <Y DFOFEELEL KT S
poly A (+) RNA &R OWTIE, AHDOZ LRELSELERYER L,
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1 * ®

HREKE O ATA»L 11 ATE) 26 BBEKRC»F T, £ 0EM O growth
inhibitors 3FDFEECHEE L TRRBOFOFHEZNH L CW2LELbh%, ¥, F
DAREOETORIY, SBEOWERD growth inhibitors @D Hh, ZhbNFEOREME
~BHLCHFORBEELAB L CWBZL3EBELObhS, 20X RBALE, XLEROETFO
®, BECBWTADLRTWAD, ElED growth inhibitors X, IR HBRZE - HE
T CRECHAT S, —F, #A&oD growth inhibitors I, 10 H16 H& 1 5 22 B¢
feh@ADdHN, SESHTIRREAELRDLR k5,

DEDEERL, ARKRIILBAAMBKRECEVTL, FoREMEDKRIIZ growth
inhibitors 23 L fd» T 5 T LIXEW R,

LZAHT, AREFIMIWFOREAOFTRIRPHBO RB LI LTOET LT
5, Thbd, TORBI>TETE=ZAX—2YHEN, XX, FBOME, HEOLDHOD
TRAAF LR DFEMELDLEELZLRSDY, BEAHZKRLCASTRFCPHER OB K
13, A, Thick > TE LML ED TS, 20k 5 hfilaoTER, RKOolk5k
BEEFHBCI-Thbi¥hb, Tihbbd, HAMc—EREOER 0~7°C) ¥ZFE R
1, ¥s<b growth‘ inhibitors Z 4> LC, growth promoters DX 5 2EMEED,
RBEHET X TN THY - HROLDOBEBHRIEHNHBIND LELONh5,

BRELLFORERIE 2D Act. D 8L Ch oEr L5 L, HREKED 10 A 21 H,
1821 BT Act. D @EREIH Lish -7, LaL, 3 B 20 B Tik 200 #g/mé TRPHH
fERARR® LRIz, Act. DixFE R rRNA §EMET 20T, 10521 H, 1 421 BTik4&
BDdD RNA k0 &RAREAERDLRT, —F, 3 H 20 Hicik rRNA 7¢ £ o RNA
ERABI bR T E#EESR, ChTit, 10321 H, 1 21 H¥x X3 A 20 HTi
10~100 pg/mé THEMHFEHLD v, RECHHFERIE L b, COoBEERZ, EAES
BAMKIRFOFOFREE T ebhTE Y, RECBACKEDBZERZRLTWS,

ABA OFORFEGOARTHTHHEI, BRKRER XOMBKREE b ilHERLS
D, FOERITEBE ST ORTELL, ¥ Ch oL ENHERCEL L TW5D T, ABA
1, T A ELEABEAREHELCVWAEELZDRS, ¥, ABA 2 RNA gRIEFK
BTV BERESNIZOERNOARHTD 5,

10 522251 A28 Head T, tRNA X hESFOILEH O RITEBLIHKTS
23, rRNA, tRNA D &) LRIz R D bh sy, tRNA X WESFOLEWIT,
nucleotide : EZx b h, BETTORBO=FALF—FLBEBAROEH B EIRT
HH,

3H25 A2 5 8 25 Hich v Tix, 25S, 18S, 58 rRNA, 4S tRNA 3§ XU rRNA @
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HRELHEEShIE S FEBREOAERBBDHLRI,

P EDEBERNDS, 2 00MBEANRRE IS, 1 OOREL, 1082825148
28 HIZ 2T tRNA, tRNA 0B RIED bRV, BEHESRRBZ tbh T
52 LThHB, BED rRNA, tRNA EABARCAWOR T2 FTHEERS 5,

fhoRE AL, 3H25 H2565 H 25 BeB\T, tRNA, tRNA, poly A (+) RNA o8
BhEARTDH B, :

BAOIOMBATE, KREMOBAROMMEN: % Rwb 5B CAIEhEABEOHN®, BHO
B BRZDbHh, ThbDHEIPIMRAOBEELYFDHDREKIL - TWb, FERTLD
h-BOHEARBATERERBE CH P E ) PRSEBEOWRRETH S, BRTOMPD TA
SADEL, BEOBHIL (7+A2A7 297 —X) AB2bhY, ZoRBRIIEAE EFR)
AR, EECBRLRVOnd Lhis,

2o8ORIEER, 3825 A5 5 A 25 s To rRNA, tRNA, poly A (+) RNA
DERTH 5. 3825 AOLHFR, MEREZXRFCEI LTHSBHTHD, LEOEBEK
ZBASE - MROLDOEAE @R SRBRTHEBLLhS, BRELLFORESOL
Rzl %2 % Act. D R Ch 0oHlIHFRA» L Z 0FRIHEE IR D,

5. & B

HRKE O ATA»H 11 B TH), MABKER 12 A La»54ATH) LERH 6 AL
L TALRA) &, BB P VY DRFLREFOERYEOE, BEKE L LFORES
DEREHTHEEVEOHERL IUHR L -E0REAC BT H%EE, EAEAREAN
Tz, BOhIEREELDDBERD L >RTLS,

1) 7rERABRC XD, FORER, FHARIOFOEROKS T KR OF
BIOCERHOKEEOERYBOEE A, KRMOFOREEDOHRED growth inhibi-
tors i3, HZECRDOLIHFE CRRFTHP Lic, i, KRHOF Y ARFOERORKK
3 % B D growth inhibitors 23D H R iz, BEED growth inhibitors 13, KIEHIED S
hizh, 3B EHERR»Lhltd (Fig. 1-1)~5), #EM®D growth inhibitors ® HTHK
HEIEIE R % b o E1X, abscisic acid (ABA) L&z b,

2) KRIRMOFEOFREMELERML C, BEENCEREL, FoL R X1 5 RNA SR EEH
@ Actinomycin D (Act. D), BHE&HHEX D Cycloheximide (Ch), £EMEIHED ABA
DY EY T 7 (Tables 1~4), HRIKRS X CHBKENE 2T T, Act. D OB ch
o Tedd, MFRIREE D 3 A 20 H Ti% 200 pg/mé THEOFEEDOEREYIH Lz, —7, Ch
13.10~100 pg/mé CTTRCOEPBA BB W TERMAFIL, 320 B TRH3ZFLIMAEI L,
BRUCARKRFEROFOREMAE T, BEHEARS S ibh, EHIT3H 20 HOZF
DREETIE, »ish D RNA SRSPEAEARAB I bh w5 EHE IR,
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ABA @, TRTOBKBABOFORESOAREE L {MH Lz, ABA oMHERL,
Ch oHIfEACEELTH50T, ABA AR LHIBBABEEREZMALTWHLEELD
hiz,

3) FoFEABIVEZOEBRERLEAE (TCA-RERS) &% [5-°H] uridine &
L-[4, 5-*H] leucine % B\ T#Xfz (Figs. 2~6, Tables 5~7), HRKED O M KBzt
T, FDOFEEE TD ribosomal RNA (rRNA) & transfer RNA (tRNA) OB/ &4 RIT 3R D
bhicv, LaL, tRNA X W ESFFOEHERIFEECHK LI, ¥, Zofbawis,
poly A(=)type TH -7 (Fig.6), —F, 3 A 25 HA 555 25 Hiw s T, 255 rRNA,
18S rRNA, 5S rRNA, 4S tRNA D& BAREFCB AT - 12,

4) BERERER»LMBKERECHT T, BAHEARIED LI (Fig. 2, Table 5), Z0X&
HEAR L BRIKRED D ARIKRRAPT COLFOMEBEOHK & (X FREIB#ERD 5 LHEE
Shic, ¥, MREREASEEMOLXFRS IVKED RNA §K XOCERABARK LB -
R L oMy, BLHREGRAED DL, HMIRHT, SBROMRARETH %,
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Summary

In buds of Abies sachalinensis MASTERS in the innate dormancy (from the end of Sep-
tember to the end of November), and in the imposed dormancy (from the beginning of
December to the end of April) and in shoots of the growing period (from the beginning of
May to the beginning of July), the change of growth substances in collected embryonic
shoots, the influence of growth substances on the growth of aseptically cultured embryonic
shoots, and the synthesis of nucleic acids and proteins in collected embryonic shoots, were
studied. The results were summarized as follows.

1) The change of growth substances in buds separated into embryonic shoots, bud scales
and woody bud bases, and in shoots were investigated by Avena straight growth test.

There were a large amount of free growth inhibitors in bud scales and woody bud bases
as well as in embryonic shoots in the dormant period (the innate dormancy and imposed dor-
mancy), and they decreased gradually from the imposed dormancy to the growing period. The
bound growth inhibitors of buds in the innate dormancy entirely disappeared in the beginning
of March (Fig. 1-(1)~(5)). The most active substance in free growth inhibitors was thought
to be abscisic acid (ABA).

2) The influence of Actinomycin D (Act. D) (the inhibitor of ribonucleic acid (RNA)
synthesis), Cycloheximide (Ch) (the inhibitor of protein synthesis) and ABA on the growth of
cultured embryonic shoots were investigated (Tables 1~4). Act. D had no influence on the
growth of embryonic shoots from the innate dormancyto the beginning of the imposed
dormancy, but 200 pg/ml of Act. D inhibited them collected on March 20 in the end of the
imposed dormancy. 10~100 pg/m/ of Ch inhibited them collected on all dates, and inhibited
remarkably them collected on March 20. From these results, it seemed that the protein
synthesis occurred in cultured embryonic shoots collected in the innate dormancy, and the
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synthesis of RNA and protein occurred in cultured embryonic shoots collected in the end of
the imposed dormancy. ABA inhibited the growth of embryonic shoots in the dormant
period. ABA appeared to inhibit, at least, the protein synthesis judging from its similar
action to Ch.

3) The synthesis of RNA and protein (trichloro acetic acid (TCA)-insoluble material) in
embryonic shoots of buds and shoots were investigated by the radioactive precursors of [5-*H]
uridine and L-[4,5-*H] leucine (Figs. 2~6, Tables 5~7).

From the innate dormancy to the imposed dormancy, the distinct synthesis of ribosomal
RNA (rRNA) and transfer RNA (tRNA) were not recognized. The lower molecular weight
compounds to be poly A(—)type than 4S tRNA (Fig. 6), increased remarkably from the
innate dormancy to the imposed dormancy. The synthesis of 255 rRNA, 18S rRNA, 58
rRNA and 4S tRNA increased gradually from March 25 to May 25.

4) The protein synthesis were recognized in embryonic shoots from the innate dor-
mancy to the imposed dormancy (Fig. 2, Table 5). The relationship between these protein
synthesis and the increase of the freezing tolerance were presumed to be close. The rela-
tionship between the synthesis of RNA and protein from the imposed dormancy to the
growth period and the active preparations of bud break or shoot elongation were clear, but
they required further study.



