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ADbstract

Common usage of the concept of juvenility implies that there is one
physiological phase, the juvenile phase, which manifests itself in the various
morphological and physiological phenomena observed in juvenile higher plants.

The juvenile phase is often defined as that time from seed germination until the
plant attains the ability to flower regulating such behaviour, This definition
precludes plants from flowering in the juvenile phase. It is of major interest,
therefore, to identify the physiological controls(Bluchreife) regulating such
behavior.

The length of the juvenile period in higher plants ranges from one year to over
60 years in different species. The long juvenile period of seedling is the main
cause of the long duration of the breeding process. I determined the length of the
juvenile period in various plants and its control of phase changes in natural system
in relation to factors such as plant size and age, shoot morphology, apex size,
root system and phytohormonal and nutritional status is reviewed. From the
own experimental and observational evidence available it appears that both
hormonal and nutritional factors can be involved in control of juvenility but that a
specific juvenile or flowering hormone is not involved. Grafting, ringing,
scoring, root pruning and fertilization have been used to accelerate flowering, but in
most cases these cultured treatments are only successful on plants that were passed
the juvenile phase.

It is suggested that there are intrinsic difference between the meristematic
cells of the apieces of juvenile and adult shoot, which are thus determined with
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respect to there development potentialities. The problems associated with the
maintenance of the determined state through mitosis are discussed. The properties
of transitional forms of Ribes nigrum L. intermediate between the juvenile
and adult phase, are descrived and there implications discussed. Analogies are
drawn between juvenile phenomena in woody perennials and in herbaceous species.

A =

2FAEY YHA(ife cycle)= AR (ARTF BH)E Egz 3}y
%47 (juvenile phase)$} AJ<7](adult phase)Z o] wdEH. o=

4

A7 ¢A L Determination 5ol lorn] §HHoz Y W Yoj4 AJEL
A% 24 add LH, FE, FF, 25, (70 2)5 9 JYgT v
Rt

N

A& 9 7] (duration of juvenility)& FEAE 3 248 #nlojr]y
EFHAMAE AFGE AR F YeElz e, W (Arachis
hypogaea)ol A& juvenile phasest A2l 0o 77-c}(Wellensiek, 1957). eo]
A& ol 4 = flower primodia(3} 4 71)7} ¢n] embryo @43 Mol 4 & A H}.

olgh= Wilg HEAEQ HAUFY YESYE 22 JEgs 40 -
60\dol e vlmH A7 juvenile phased Z: Yov, Ui}lR e AL
60'd o] juvenile phaseE AVFo HZAN AHRAN HAHosm
FAsHE @2 adult phasert EAgr. AgHezy  oEEm  Yge
+8 4 E oA & Table 13 L juvenile phase7} 25 o).,

w2t A #d7](juvenile phase)7t AW R4F old fulEE {F 7|7
AeA 7] WEd dAHez A FFMeed PN Nz He] T, wax
AAA AT RE 27)9) Aol yREo] 19459 o] Foj Y Hoz

$39 B30 3% oF: A& Wd, Avhb ) 2 HFAss FFe @

—192—



‘Table 1. Duration of juvenile phase

Plant species

Duration year or Leaves

|
[
|
|
CH 79
S 5 2
Eonovodg 6 (10 - 30%)
ki A 1-24
2 oF 2] kS | 2-34¢
% S 5 - 104
) | 6 - 12
7 = 5 - 109
b 2 | 5-614
2 | 5 -7
I

100dA%E 499 oz = Addoz $93 "43 FFUS 7
2o, 3N} £8HE 47t AEFE S40 WA= FANE E AAA
23 Qo

a# A 25 AE 9 juvenile phased FHF AP L2 H FATotell A ¥ X¥
SywrtA AAZ 229E dFAAEAE FEFAAHAE dFF FNAD
Net, ZFAES vdetdE g, 494 543
juvenility(§ 8 4)e Hdo] FHsT AA &7 WE RFAES juvenile

juvenile phased]

A4 olsigrez 4 juvenile periodsE 23 EE

2 A7) =0 22§ accelerated conditions& ¥ 4 WS Aol

phenomenong & ]

1. 42 ¢] $d7](juvenile phase)ol g 7

2% HAHFHZe el juvenile phase: primary juvenile
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phase$} secondary juvenile phase& v}¥ o}.

Primary juvenile phase(P.J.)g %2 s 4z4dL AA A" T2
dtopatel LA FX FA4Y dFAFE dvsk A< 7)(adult phase)ol
o2 9ddle 7)Z(duration of juvenility)g 2¥r}. A ZH A juvenile
phases] G He)d FAHL oA dAal AFHT AL <t HolyP Aol
As Eigddds Aed. wWdy RE AEL juvenile stagest Ar}ef
3ol B 371 753w, juvenile phaseo]4] adult phase® wle]z}E phase
changee] AGHA 4% (Bluchreife)E H5#A Ho(Krebs, 1918).
21} ¢]n] Bluehreifes: HE=3 clone A Eo] Slojxj&(tissue culture;
apical ~ meristem)  HEvtA] LA7TEL  AFEFE AR5
JolY (BT H=+EE T3] 7H5 3t Al Hedl dFEA el A
Sholy A7t x) 2] & AS “"Secondary juvenile phase"gtx #oh(Yang, 1979).

BLUEHREIFE .
(RIPENESS TO FLOWER)

GEerIINATION

P J

Adult phase

— N —

TRANSITION PHASE

'
S.J. Adult phase

N

4

CUTTING
(APEX, TISSUE CULTURE)

Fig; 1. Schematic view of phase change from the juvenile to the adult

stage,

—194—



LutY o 2 secondary juvenile phase:= primary juvenile phase¥rc} #H&
juvenile phaseE }e}lH o,

4 bluehreifes ¥ 582 2 juvenile form stemojlA] < <k 433
clone H&& QUL W, o] A& ¢ juvenile phase: %=z ot 23]
dA=& Aol e, adult phasec] R HEZ vlzy W AR
Ao g d#A Ad.

2. 59718 B0 A 43 AL Iy

AEEe FENEI} WS F9 2E4F(herbaceous plants)E
YHwATY Heo)d ¥ ol juvenile phasest adult phasesbelo] ol
zolE vl Ao, olE F AHAGAS HHH Aol leaf shape,
phyllotaxis, pigmentation, growth habit, rooting ability Fel4] Zo} B 4
P, oj= 54 AEoAE= juvenile phase EH ] st 4B Yy
Huboll ZA W=z gz HEse] U, oY HdWYE "Juvenile
form($8)"oletn K2t} oy B2 HaH 259 Yuld EA o] adultdt
285 Eay 2olst gleowi(Beissner, 1888), & o](Hedera helix L.)ojl A

']

juvenile forme} 98 3 - 5dHeog =o Y& ¥y adult formE e {3
A7g wekg s Yh((Frydman and Wareing, 1974). Hedera helzb\; L.9g
F 1] A% phase developmentof] # ¢t 5 4 2 Table 2 off A Al s R .

oy ded wg ol AE9 A§dAd et (determine)
3 e} 3 x} o] (phase specific characters)= 4]EFwlch 2w, absolutes}z)
ks ¥v o, AJE ¢ ¢ (chronlogical, ontogenetical, physiological

ageing)oll w3} 2 A vVeld & .
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Table 2. Juvenile and adult characters of English ivy (Hedera helix L.)

Juvenile characters Adult characters

Three or five-lobed palmate leaves Entrire, ovate leave

Alternate phyllotaxy Spinal phyllotax
Anthocyanin pigmentation of young No anthocyanin pigmentation
leaves and stem
Stems slabrous

Orthotropic growth habit

Stems pubescent

Climbing and plagiorropic groth
habit

Shoots and unlimited growth and Shoots show limited growth
lack terminal buds terminated by buds with
scale

Presence of flowers

i

|

i

l

I

|

|

|

[

{

i

|

l

i

i

i

|

|

|

i

l
Absence of flowering :
i

Kemmer(1950)= 7}Al(thorn)7F £3 =9 Wi kAl juvenile
form ox ezt R AL ARERen, FFANE {FAR HS
BAH%7 wWEe thorn HAY 5 =+ Fd¥H Hojo] @FE juvenile
phases} adult phase] 7 A A Wyo] o} dS ZF=8 vl Ar}.

3.5%4d719 44 54

DR nvl 7y
Juvenile phase(fd71)olAd ARt AL 452 484 542 rooting
SoA e, Juvenile form(§ &)l A 4EF 719 L5 o] adult

form(4¥)E o} ¥ A% ¥ (Hess, 1962).
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Table 3. The rooting and cuttings Hedera helix shows a sharp decrease

with matuality. This is expressed in cutting from both dormant and growing
plants (Hess, 1962)

Rooting of Cuttings (%)
Stems
Dormant Growing
Juvenile forms ' 33 100
Adult forms 0 17

o] FA Az ':hg_-- e did €U FuE 4 auxin FFI
juvenile phascgte]l JAE A vk Q. 13 Hedera helix L. o] A
Hess(1961)% juvenile form3} adult form A}slo] auxin e KR E
wASA HaHor), juvenile formo A= 4% F 9 "Rooting cofactors"§
v A 5o, Zimmerman(1963)x  Pinus ol 72  cofactorsE

A3 A gk juvenile form#} adult form A}ojdl &= § 247 81},
2) 4%

Juvenile phase$} adult phase A} ¢}ojl 4] et} AAHe HdH Ae]H

rlo

3 A % (Bluehreife) %= 9itt. Juvenile phaseo]] AR

AN

rfo

Stol(Stol S =+ stel E31)E WA FE £% ok 4F ¥ juvenile form
Z 2 ¢ rooting §o] W 2 Ao 2 g3 R (Schwabe, 1976).

oSt BUH HES Hm $YE A HEALH 4y 2BHESL T

—197—



LAY 4= dg(physiological ageing) & 93E <= wicj(node)r}
Yol 38 Foi Bluchreifed] 293t A A FA459 Adht 71HS
44 At

aHA B o= 4] oW e H A 4<% & (Physiological stage of
bluehreife)ol] = 23tx] skl M #4 = (flower induction) 27 43, 25,
2R, HE 5ol A AU of - d¥L F2 £,

Bluehreife(#4%)gt= A £33 34 == 4gdy g}
UG Al E AF7tA A A sk gl 4dFHd BE dFE
U% olgA 3= 292 @|71A juvenile phaseol] 4] Bluehreifez 7 L=
PEHAE AFH22 JF4E 5 gl Aol EAHZAS dF oHA ¥z
At olFF/ FRelA juvenile phases) FHL ANHA PYHoe T FHAE
W2 dFYA7d A AEY FIYFH(FEELEA)o] Y YFer
dolzw vehute R 87](flower primordia)e) £#7 2 AEJ dE F
MM e} Bluehreifer} triggering $l& AL o}y 4 o]He EEF =70

olw] ol%o] Btz Hofo} .

Table 4. Conditions for ripeness to flower (Bluehreife) in various plant

species

Species Nodes and Leaves

Bumus lupulus 30 - 32 Node
falus pumila 90 - 120 Node
YXanthium 5 Leaf
Kalanchoe 5 pairs Leaf

7 Leaf

|

|

i

|

}

l

f

)
Salvial splendens : 46 Node

!

]

|

i

Hordeum vulgare g

{
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A& upghzol AMH o2 54 % (Bluehreife)2 4 EF7]9 54 nir4,
A7t Ak o] Fo] AEul, AF7A ¢ (Ribes nigrum L)l A& 20
node(Yang, 1985), A#E(Malus hupehensis)s) 4= 75 - 80
node(Zimmerman, 1973)7 HAsjelek Holg el sssn] ot A
AF AL o HEANE o] L35 vj(Table 4).

3) A &

27 ALeT Y= ARE AELoJHAE VA YTA T3] A4S EHE

ol oy MGeEtE FoAGol G FH ) AELI} THE e A
2 2304 BAE A%eE AEe adult phaseo] P& HEo] ¥ (flower

vegetative
stage 0 stage 1 stage 2 stage 3

0.0 0.5 1.0 mm
a S SN A A
Fig. 2. Stage of development in the stem of Xanthinm, from vegetative

growth to complete inflorescence primordium (from Salisbury, 1955).
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TUNICA
CENTRAL MOTHER CELL

R MARK MERISTEM
FLANKEN MERISTEM

primodia)e] #3=lo] A Ho 2 WHH Yt YO, dlopdx, FHAH
olu] FoE} FZLo Erel HAse Yol @A Ful[bolting]= =
dg)e2 oldde, o374 Tas AAE AE Holyggers, juvenile
phases] & FHEel BHES A5 JdIYFHo A4AFHez
A RAHAE 27|12 o] 85 Aoz olsatn .

AN YZe s ARHI} FA) AFYFH A} F 2ANEE Y3
237t 4AH 2, FFHe2 24,

EY AT FEFO JF4FHol 44T H oz A F2 A H}
bebb =) £3) central meristems] $4jo] Ay o] Ld=He M}
Aa=d ¥ (vacuole)g #AJsn), parenchymatic central cello] #
&3 5| Y A] flanken meristeme 2 F5o] vk, o] gA ez a HA
QYL AHAAP(Soh) o2 AR},

4. Juvenile phases} ¥ =2 &

Juvenile phaseef] 4 adult phases AR == F Ao Y3 2 F YA H ol 4]
S8 AFEE0 ke de novo synthesis o}, ZEFHY7Fo =
phytohormonee] Z#so] =6, 2 o] &+ A& 2] phase change o) £ = Z ¢

TES TAe FRHEAZAA 7] wEelr. ANFAAY £ B
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AFAEe] Byl X2ZEEHYEL AEF ZFA phytohormone patterno]
e A ¢x %2 AHoluk & & o]k, Acrylamide gel
electrophoresisE o]-&3t¢] isoenzyme £ patterndt ZHAH4HRH ZHYA}9
Aad {iE PRz Yo FYY FHALY 7IFH BTHACN A
ARHY dHE FA FEadd. WA H4 FERogm R=E:
florigen(2 A A 2 o) ¥ stimulus)e]i} vernalin(E3AMe ol &% EFHE
stimulus)2 o} A7tA] FAaA FH=A g2 EZ(AT)elh. ol FAso
Hess(1979)= GA9 343z 28 A3 7o 2HE FAZ A5 A=A
gkt

Pharis% (1965)& Arizona cypressol GAsS A28 R W wh,@obE o 4 - 5
Aol AW3tshe AZo] 55U wel AT A VAW $H, $4% Picea
abies L. A% oA} Bleimueller(1976)= juvenile phase 2] ¢%& U3
Eaieldg. Yk e exogenousstAl MEld GAz: #4459 3H4de H5S
AqAAFE Aez A A (Yoshida %, 1974). w4 GA,2 juvenile
phasec] 4] adult phase® #3stE phase change® A & wholuzt oln|
adult phaseo) ) HAstx Q&= AEL juvenile phasez HHZ (reverse
transition)#} = 28 % %} (Jonkers, 1975; Schwabe, 1976).

Frydnam # Wareing(1973)& @#¢l¢] juvenile forme] ¥ 2 el s} adult
form ¥ 289 WA GA; 32 FALAIN +d7d e HEY S22
E2 wge GAjol %S WHc. =¥ juvenile budsdd] Yelvis ¥
e GAE 28 (GA; -ul4 g FEFHA o 71ddg2
sd=d, ojy¢ «dF A= Schwabest Aldoori(1973)e} Ribes nigrum L.
AWAH 20mgst 23Sl Be Bluhreifes) =2@d. 23, el
B4 < 958 AEALE A v R g ot 7} sHs st
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Schwabe(1976), Wareing 3} Frydman(1976)& juvenile phasedj) 4]
A 9= Ribes AE e juvenile form o) e}l AR5 (basis
sterility)2 S & ol ] A48 GAEZF g 7| A= A4S A AR

o] 714 eolm AT dwuist el aldult phase o] RE ARFET RE
AEo GAzS HEdodE FF H4ol AAAS Fdad & = wj$ PAH
=3 AAgsa €& 4 ARG 2t 99 authors 74 A& ALL AAE
W] Ea9lvd. Yang(1985)2 juvenile stage o] i RibesdE3} 3%
H5% Ribes HES 474 X194 §5 ZA(SD)oll A Auiiatd A 31. nodeE
Z & (decapitation), 4FAHA EEHAHET =4 K9 u, W2 JA9
Z1A R (20 node)el = ErtA Zolrt EH¥=A sk, olHF A
2o Lojun Y= GA; HETulg Ribes basis sterility:= X382
A A Fot

ol¢ H/Yd FAA=E, EdE FELS GA 274 (antagonism)S

100 R oo ] FERTILE
77 STERILE
—PJ p—d 8 NODE &2
ey o 30r 1 70
) Bo i o0 Sl JI =2 25-
= ® 175
& e 20t
g z
Q so0f 3 150
—
L T8
E-) P--d 8 125
= /
4ot / z UTTING
i o pd 8 j ) AL
& Ay = [’
& Y 8
* 2} £ 0 NOD
o I J
0™ %36 15 26 25 30 |

NODE {ACROPETAL)

Fig. 3. Distribution of flower buds in Ribes nigrum L.
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3 YAZFHA7 juvenile phaseE QHAZR 5= Y=k Aok, Ribes
AL H4FdAE ABA ¥FE FAY AAL 4937 vehdA gon,
Erygyd BEHVE AFHA 4% ABA #FE £ Holst etz
ok}, @A JhZol ABAS Wge] EYEA ZAR Y4 FEEER
7, olAL2 ABAJ ETL¥AHS FESGE 2de=2 A&V EHo:s
terminal buds(4%H)e) MEP AL AJA%e=H o ARA FA4E
dF4AE W AEe]l adult phasest BPFH EHAAASG o]FojF £
AEE N2 ERAYAL FEFE ANNFE Pold FEE #A 2
2590,

Wright(1975)%= free-ABA>} bound-ABAXRd %tz XIusdsd,
flower induction3} free-ABAE F#3nj, ABAE: HEHe ¥ FAL
FE8ted, i3 (bolting)sj x| R =& ¥otx K. £ bluehreife(# 4 %)
& o)v] 53 adult Ribes 45 A YZ Ao 4 {710 ABAE Hesd
M7 =5 = (Rogler and Hackett, 1975), o] ¥4 L ABAZ 735
AP4{g st Fo] ol G YRS FRAZIE I Lo g2 YZHo] Fd.
#ikebd, juvenile phaseol] & A Eels ABAANYF oy AAE FX
F87] W&ol

gz Ygda E4 B-9, CCC, alarg g #44o AHasdd A7)
£3¥E @40 vdetved, o#Y AFL oln Dbluehreifed ¥ adult
phaseo] 2+ 4AEW Mgk bluchreifed #S7] A9 juvenilewjs #AH

-k e
5. %ol 43 B A oAt
2S5 A E 4 juvenility conditiong ZH3}Es 29U --?-3:1271]-? w3

—203—



oW ¥ HH g9eo] A& phase change® 7t53tA €717 $EAA 4
AENE §FFIEZ =L JAE2 27 AT Aol ENEW? T2 FES
100-150d k2] AelFIUFEES 3 A YT dFHAdA E3] AAF
BEEIY.

A2 oA juvenilitye] natureE o]sjd#H Wz  bluehreife
(MeHg)oll HE A4 ARTH S4o] waxder vl A% =j7tUFo)
FeEA 3 ¥ AAHAA bluehreifed 714371 ml$ 18 & Lol

Adult phased] & GLAE S o) FLAYST 3d AR st
A Ho] FLAYE s el s} HA Y. dezVE FUAF(LH:
phytochrome)& ztAlste] 449 3423 f(flower stimulus)g 3o AFH
4 9l membrane $HE 4= dow, g o] AFHe 34 xu (dillution
effects)7} vehbzl & H & ZAdetd, dH gAEe] o AFHel niA
$HAHRX(DNA)E A9 autocatalytic  reduplicationg ¥ 4 9=
stimulus-% wiA3=] & & o/ 2 ¢4¥A WEo]d(Wareing and
Phillips, 1981).

ady, H4%S 458 FLHYEA A E(Hyoscyamus niger)d
FLEAS HEdd Zrg4de] FESHA G S A Euf A
o] &% + de FEE 4G dW4el d& AHolrd. Alist
Westwood(1966) ol w2y ol sal U3 YA Hd RNA Higol
Z7hskzdl, ol juvenile phasew] Zirel HAHA @2 olf7t o4
specific mRNA 7Z«g2 ¢l&) flowering protein(3A @ R)e] de novo
synthesis == @71 wWEeolad= AAE ¥3 ybd, Wellensiek(1976)2
4% AgsHe FFS GA%Z Y= oJwWF ¥ 2 (histon)g
AARe2HA TEYAol initiationHch: AAE ¥H

—204—



Al xe 43 A A dehvbe R84 2 D] ATAAA
7Z19AdE AL FHE Adelh. a#@A olv] 50d ool Streptocarpus
wendlandiiel 4 LA4EFL <G VAL S AEE LA}, @iiE
FAGAAE Aested AE JA#NAL. EIF Sweprocarpuse] flower
induction phases] 2-TU Helstd A¥7t A=, dFdae] HHct.
2y AAHQ uracil 52 & o] =W 2-TU ¢ #-22 competitive &} 7
Wa]sky  inductive conditionoll4A] B HC. oY AHIAL TEFHA
HANA FEAEAZH(PAH)o] H3=7] flsted mRNAZ 2 T4 = ofof
He Aas . §A% ANE ¥ Sinapis, Chemophodium, Iris
Hyoscyamus £olA @|Ren], HIT L actinomycin D, cycloheximid% &
Az F4d¢ A}t RS5E FFE FdEA gz A, ouW @
sitUEog oY gene activityE triggering A]F|ER o] ¥ €L
¥re A 2 ekt

Sinapis alba®] 37 W o] juvenile phaseo]4] adult 2 HAF_ W M Eg
syntax error file -, between lines 363 and 363 syntax error file -, between lines 363
and 363 DNA¢} histone o] 4GAC oA 2GA;CE Z4&Fd}. old
MEAE= RNA 3 protein §Ael5F7d. K3 Lysin $iFo] 2
histone-fraction(HI)2] w7 Al3A Lej}7] wjFe chromations]
condensation #A X7} bluehreife(3t 4% )3 2L FA7 AS Aelets AR7L
Ak

ol 4o ANE FHeted Bd, 2T AT et juvenilitys Ao
24 so] 9o n(epigenesis), juvenile phased] 4] adult phasez HEHE
RAHNA = o] EH E A A4E(secondary substance) A 7} 4% %o

Zx5d o] ERo] uAAE BE B4 A4E de novo synthesis A]7] 5

—205—-



1 Ix RX 2 RX 3 | y

L

GENE

\ METABOLIT \ /) METABOLIT

A B

O O

Fig. 4. Domino activating of gene.

WAALE B & CE Aojste £4E Y434 ¥ d(Kaskaden Nodell).
‘ |

olgidt ERUA dMkE HAAFA AE A bluchreifed. 35w
FTAlol Ry Aol triggering® 4 A adult phaseZ ZlelA =HE Hog

PR
6. Juvenile Phase 2] &3

25 4% $d7|(uvenile phase)S BHAA 948 B2 S4AE
scedling plants] $4%S %o B5%ozH Ased. 2y Addes
juvenilitys] A, 4% o] FH=o] A 9 W AHA juvenile
periods® B&HAAGAY & Bry4 AAE UsAHez TEo juvenile

periodsE AFA71& AL 42 Lol ofv.
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Agw7tA o] Eekoll A HaAZ fd7] S5 B A E FHHE 2714
Weg FHo] B oAz id AdE FHHez xH=] R vy
&2 juvenile stage § Ad seedling(FR)E 4¢st scale-up PHo] AUrt.
E3) apple 3} pear 22 HA49] E£WE juvenile phasest Fauit} xo)s}
A7) WEe 7] A FRE AUsts Wrio] Aol (Visser, 1979).
E# & juvenile phased] A& FRE HHBA x=ddA SHA7EAH
ARAZRZAE ol &8t Wyer FFHow e juvenile phaseE &4
A4 A} %o }(accelerated-optimal-growth;A OG-method).

adA, dFE] FE2HEdAE FAdelay RE HH JI4H
=A%l AFAA bluehreifed HS} ¥ oy YL =3+ 2A(HE,
2, F7el2): AFHe=2H  juvenile phaseE FHAI =W x
A Z 3¢ h(Karna, 1969; Jonker, 1971). =% adult phaseo] 3= #3
(transition phase)el]l & AEo):= Y4=dA B-9, TIBA, Ethepon, CCC
52 Ao 27 AHRE $5H 4+ Qe}(Dennis, 1968; Kender,1974;
Chacko %, 1976), bluchreife & ¥5axg& juvenile phase o A=

Nz EAS T} A 9o (Kender, 1974).

AgAA mEAES ARHYANA vehts juvenile phase E4S HA%H
Az o] L8 Bt}

juvenile phase: 41Ee 27 wolshd ol WALHAAY PFUAE
watedl, of GAAS ABSS AHY & Y= 4 FHE AU A T BD
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obvz, diFEe HEAEI B 2259 FY¥(juvenile form)s} v nY o) el
Y L YHH Aol F vehiiA A

Juvenile phaseo] 4| adult phase2 H#s]& phase change wAAojjaji AL o
bluchreife(345)E HS5s= A7Is A9 LXed, AF7A H4%d o
4], 459 S 3E7%2 AL WA fdn Q= AHol}t. daky o9}
#PH o3 BEL AW 49 A A n5AE bluehreife(d4%)e
Hxge] JFPA(minimum  size)o] o)Fo] Hof Ysum, UL LFHE
423 E8AE WeEd: AELS RS Y5 Fold HEza gie
M4 E20(de B4x A, HFol &% flowering stimulus, 3xEES5) o0
HRE & g Aol AAE 37 4% SAE BZA7mA HH AP
HAd nish o] HEe AA[A ZAL TR V] HolEHE FEY £
gk A2 juvenile phasest EoFAHel Mol obd  sNA)4Al4 ¥ (epigenesis)ql
AFog who] Fhgdic g YA F2 Ao

a#A juvenile PA7)ZE FUXo] FYYLS T FAT AT} o] Fo] A4,
oj= £4 ujA-4E(secondary metabolic products)e] @AM &4 Ho g Qlate
olE@ %HEo] Hol Yol HH gened FAM(Erlk tizt UF)AA o] M7tA) <
AN whEe] e AMBuAE ARAA F= Aoz 23y,

3, FAbdetoy B4 7177 4P A9), juvenile phaseo] ] adult phasez
s 2age) FAEAEF (3492 7)E 29, pentosephosphate cycles] key
enzyme$l glucose-6-phosphate-dehydrogenase(E.C.1.1.1.49) ¢} 6-phosphogluconate
dehydrogenase(E.C. 1.1.1.44)7} GAgoll <)) 243 =] ") sz Ea) GA,
7t SebRAE REFGY) Eoe on #4%% HEY B ALdst GAs)
A ot FA(FeixF) sl Ae] oldsl A e, juvenile phase of
14 stohistst 2 A Qe specific mRNAS) B%yoz Qs shopaay
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proteine] Zeodslo] 7] W Foll Zr¥ Aol A= Zeg §FHE o At
Aol UFel e 9H dAEe] Al 2ddrE BEs] =o=e] gevt
flowering stimuluse] AAE @A 2@ €@ A4 #4955 71 @k AL
243 AEE HEY & bl gl Zelr}
web nEAEe A juvenilitys Fur] AAT) ojf}r] AN BT
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