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( Developmental and Structural Diversity of Regenerated
Plants in Cell and Tissue Cultures )

AFAEY AXE A Bio] ozt YR AAE} AeAHE AL e
Aol AFFEARYG vE 71 FIF SAoth woby APARMAA W FF
250 AMEY S 231 ZFHFE 2H B VBHEEE AAA 1T AAR
AAE 3t

sy HangoE AFE wades HEAETHE FFHLE HEAX
HAgAL ook = gtERofol7] o Eo] HAeAHS W oridA 2 EAEF5Y
NNz °Fn Ytk AEAXY ded $dES FEATEY o AYPFHoR
Agsel] oA glow AL dF FEAHEY dFFAYE FHEF AEARNY
SE4 FoF A AEY YAES HIE B Y (Debergh and Read, 1991).
E=F WFAEREEH AAZEES o8 AFFAAAA U FIAAF HXZRH
HAEAQATE AL5 HA2d 7t sivHRedenbaugh er al, 1991, Ritchie and
Hodges, 1993). 2 EWFAE E: 7@NYEZRE 23dALES AdE 4L
oulex tAlFEe] Ao HdoTg ¥ 4 JrH{Komamine, 1991).

olofzro] AEAYFTEHL AEAXY HAeAHolFdn e 7S o&dA HAW
T dAFAAAM FHE G W7 olFrt oA R FEITILE ¥ + U
2 A EY MIXE ANgHA uwidstd HEAER ARAAWIL ot o)eizhol
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Aol  HEBo] AANEA AP AEFH Feo] FRYE VeFez ARk
o] &7 7t QLAY AAdE 1P F@ A= FA Frh olv] HAEsHHI
Qe FEAEY WFEFY FAAAME PeERer o7z AAZ e
2AA7%(Lim and Hoffman, 1991) <¢FFAY AR 2ol HAAXH=
ABAARE AT gL wAE oA T2Y Wyt FYHE EAT&(Soh et al,
1991) AAsHA ABALY Eijo] T BX5FEY ATFED] oz} AT
EE AU 7% 94 98 Ao

a8os o EEAAE AEAXY £3 dAeAd #AF kA dE 23z
AAEe F2FH AFHY ARAEAY o }TREATY A T FHFHY
TAAE =9 A I
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1. JEAXY AsA

AEZAES B3 Ay H3L dMxeY F£FAM(Nomura and Komamine,
1985), == 9¥93AY 2 FEAIME ‘%’J%‘-El?i‘:‘r(ij et al, 1993). AT+ B2
HAAFTAE) wFAEERE AEA Aol olFoAAa g i(Ritchie and Hodges,
1993). el olA% WGAIZRE AEH zwo] Z Aot EAY o} F
AEE A7 derz o8 A8 FEFT ET 2F JBEE BF AFAHY
wH@o) Zel7t e AXY wikFe Wolrt dojvke Fo FAIZ bl
WA Ez By AEAE dezid AATY LH4E AT FY VHEEE
Frae del vk AA vBRE FAFL PG FREH FRIAL wFIEA
Aol 27 128N FE HEe 2R AYR(shoot)sh Bl Rl $E Hm
oloj A A EA 2 Aol dojds Arh(Skoog and Miller, 1957). o] 4L Mol EF|
g g0 ZMHEHE fFrie J1FE F AHA ARGt 4B FATe] 2L
A E A AN EL mRNA 2 9dde] 3] FAHHE o Hol TEE 3
FAA wd@o] dojrpd A JBEIY) ddcts AL g5 Qrk(Howell, 1993).

A AZREH BArE vlmy A B3I A=A Frixbe] FJEAd e g
A9-2 B4 Qv FEgAME 001 mg/lL 24-D 2 05 mg/d Zeatin o] Hrld
MSH|R el A kel REEALe Ayl FE7 o8 FHAM Brl wiekaA
doAtA T FEE HHAFE BEHT ZANHo] JehjdEA RFoly 3 o
gwaA dojdHFig. 1-5, Lee e al, 1992). ZAu|go =z REH AEANE
AZA7IHE WA FEREE E3A 1 01 BRE fx WARZ &AM RHE
SANTIE oA 2d AEAE 94A F Utk od REE FXi] Yty
Ax e IBA o A HAFHAE xaem EY}Z#‘Q%“- A tHAgarwal er al, 1992).
a9 BYA PAE ARNA gun AR EHF BEE oW wjgFe Wolst
dojd ¢8e AFE 5 YJtMalik and Saxena, 1992).

LPRe] vz FEAAME 4 @AYEE 05 mg/L BAP ¥ 0.1 mg/lL
NAA 7} J718 MS @A wigatsd A3 AGE-HelA EFe17 =g
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Fig. 1-5, Longitudinal sections of shoot from callus cultures of Lycium chinense
Mill.(1) and it's apex showing apical meristem(arrow) and procambium(arrow
heads, 2). The sections of somatic embryos are at globular stage(3),
heart-shaped stage developing procambium(arrows, 4) and late torpedo stage

showing apparent procambium(arrow heads, 5).



AANAgZ E3Ee RS #BFY 5 YrHFig. 6-10, Choi e al, 1991). wWgE <F
237 AHFEHY APAFRANAH AEEEe] HFoF oloAAA BERFH o
ERRAZA HAYH ZAVNHL olFm FHd vehdth o] wERY AN B olr}
E3HEZ 984 FAEE7r FARY  olskEe FERERY EFYTY Wy
vty AEAZ  AAFHE FALS oA wWIAR gten =4 wWIFe FF
HEA Aol oAHE: 7t 4 Aok

HEAERA 2 RE 48AF AYAN77] 8L E & 42 FXF 25
9ltHLadeinde and Soh, 1991). 0.2 mg/L Kinetin ¥ 04 mg/l 24-D& -3
MSZ]| A G A 2 FAEY WEEAL oFE AUE g Aixr)
FEHEH o AsE 2SAWAZ $A4 wIshd J4 P22 Hz, BAPY
NAA z=guAE 79 FAEe fde A2 g $94 BHAE RH
HEAele BEE 83T A9 EIHA g FAHZvo] B3AI(Choi et al, 1991).
ol¢pzle] FH 9 ZAWFANE AEAY Aol IAHA Fgron AolEI|d
A2 2R3 FI¢ dojuts S48 ehd ®ol}

Mg mebAE dea ddedA FRelEr EFZ] ¢ F EIHE AL
Qe FEFEe] ALE 249t 04 mg/L 24-D$} 02 mg/l Kinetino] H71¢
MSulR o] wi&HHES wFste] FEg @A AH2E 05 mg/l BAP ¢ 0.05
mg/L NAAZ} 3718 A2 &AM igsd a4 dasr 4cs FRFHes
ZAtde] Jehted wlgS ASEH S4wEo] fMe]l nodule® ®rh o
noduleg 0.5 mg/L IBAZ} #H7b8 wiAd] &4 wFstd Fgeol FEahdAh(Fig.
11-15). ¢l #Hzz9 GUrAL By =FAqdxs m49d, noduled
FAZA duzds EMsnd gzl 3 @A™ Wy gz SAvkddA
g g gt Fo] 71 w2 RS &F AHCho er al, 1993).

FF AE9 oY gAML 01 mg/le 24-DF HUIFE MS wlxd wjokEtw
AEia 27t 2990 g8 ag @9 MYgated 700-1000 xme) A¥EnE A
A 24-D 7} AAE iAo Ad wjgsA 49 Fole RAZo] REETH(Bae, 1993).
AEHL =277 500 pmAAAE FRTe] AT o FolxE EIHA g
ol}g2 MEAE 24-D A MA ] Aduldg W RAYTY EIr dojux



Fig. 6-10, Adventitious bud formation from cotyledon tissue in cultured zygotic embryo of

Ginkgo biloba. Green spots on yellowish callus are formed(arrows, 6, X10) from which

Longitudinal section of bud primordia

the cotyledon tissue(8, x70). Bud pr

X 10).

71
stematic  strands(arrows)

adventitious bud developlarrow,

dia

initiated from the strands(arrow heads) at the cotyledon tissue periphery{(9, X70} and

imor

in

ing meri

show

developing bud connected with meristematic strand(arrow head, 10, X70).



Fig. 11-15, Adventitious root formation from callus cultures of Phaseolus vulgaris,
Early stages of callus growth(11-12), late  stage of callus with green
spot{arrows, 13), root primordia formaton from the spot(arrows, 14) and root

development on callus(arrows, 15).



o1} 139 Hl%Fe] 24-D AANRAE $AFH F7E 24-D e/ FE25E
wE Adie] RAFZo] EIHE W BEJF ¥&FE FPTY FE Eol
2aigth H2o) uTele] ZAw P HNE 24-D2] AXE 73] AFF FEHFI
uAlgo] welATty dxy A7 AdE & A3 Agolgtn BGEHLiu er al,
1992). Al&Ee] Ao 24-D AUzt FHFZY LS AIQHAT 24-D
AAWNAZ S0F GAY W9 57} FUH AL 24-D 7} £ 4] BAHE
ZZ8= dhde] RAZ 9U2 FE R AFH vee HH L JA}E A=
Btk R Jg9e AXy EWH sibE AXAAM £HEE AFste] BAT
L2717} HAER ololx By} EEH JoE R Hobx HY HE EE
420 A £HE PR FL& ARFEANAN EHZo J9dHE RN
A49 dEaReRZ B9 FrhFig. 16-23). olgZo] AP FHZL HA wA o)A
Aol F Hrl W] o|APAIES AdstEd AFT A=z FEE T
gl &Aootk Jo et al., 1990).

2. AQYHEA] FH

HAEALY BIJAFAol 4FE olf Ad 408 AXEAMFAE AHA
AME B HJEFAE FRIYeE HAYFL A7 FHA Esdvs A€
FEFoF R FRALE HALFH HEL FAFHA 5E ZARIN) WEd
zAWEFA NN AP HEL Aol WM AL FAE L2IA
g (Pasqualetto, 1990). oltzo] HIAFH QA A ES YA L wjFg o] AgE <
AEA e 2PozRE BHAd Ao RZ AAXAA AEL LA g FFF
oldl ¢} 1o “F&HE WMITIHl AF3| AL oF F Rojrt

AP EA AN AR aAAHA Fejrl £3) BAHEY ol AfolE
A2 A FEFFE RZ FEHA Hejmrz “RRdATolHn
Herh(Gaspar et al, 1987). °o|¥ WHAEEL do XEJAXY EHZFI ZyZE
¥ W3 (epicuticular wax)®  HFzAo] ofF HlGdA EFIHAU FTL& A
B3HA ga 1F9 F&¢ A% ool doew AxISE AR AERGY
Al 7tA] WA 2e @ Lim and Hoffman, 1991; Ziv, 1991; Paek er al, 1991).
EF ASAMEE dxst ofF HEA deljvzm HZAYE FRILE WIS



Fig. 16-23, Adventitious root formation from cell clumps of Bupleurum falcatum.
Adventitious root initials(RIC) formed near surface of callus or below 3-4 cell
layer from the surface(16, X265), developed into root primordiurn(RP; 17,
X 265) and then into young root(AD; 18, x190). Two(19, x50) or multiple(20,
X50) adventitious roots were formed from a cell clump. TE: Tracheary
element, Root primordium were formed on MS medium supplemented with
24-D, but could not develop into young root(21, x10). Roots are protruding
when the clumps were subcultured on MS basal medium(22, X 10). 3-month
old adventitous roots in liquid medium(23, x0.2),



uore] FHA THol A3tdEr

ol¢} o]l ARAEAY AER7t TRt TFRAeE ©HE AR WIS
JehREA L oF7tA 99e] JAAT @MFH WREY Ay =8 A
AH(Ziv, 1991). F29Y AAETHEI} FHWAL qFuiA A ZFZ TAHAST
HA WA AN DAY BN o B FPsiddo]l dojxtthlee and Soh, 1993).
E3 o] A WlE #HEgHor TAFHRYE FHY FIdRF o] HAGHoE
BIHAAYT A9 BIAFIAEGE AL HAY & vt YRR 7)o LAFAAG A
TZAHoE WEEHE 48 Wiof @A o|thFig. 24-29). FHF=7T W& iAo A
EviEe A AZ I AGE7T BB FL kA Hrh FH3@EAN
wgNErt A vepddh gz gl Fgedz Mg dRe] §&8
Esaade AN Ert BAHE Aoz B F o (Kim er al, 1993), 43 F9H2
oA ¥ASEZ 7F FRAEE HEYH oA pRyE yehdth 2Rl
18452 fEExzre BEIUt Wgstn §Y2AY AXe BAdgr FAFA
dojipA] @ AEde] greRoE Pgdr)

o]} o] H]AFHA FHeFA gt AAEL BEATFoZEE
OREE 288 md 93 7| Gy Ao HA vehtds AAHA A+
g2 f¥e wae] Jehrix vk Prunus% o] HBAME FREEE A9l
whald  gteksl  hydroxycinnamate CoA  ligase@do] AAZA AFRT WA
YeEhed olehde  gA84dY AR AFde AXEMe EA}E 97
hydroxycinnamic phenol?] o]-8o] AZ&r}t= A& 2v]dti(Phan and Letouze,
1983). Mxse] Edze] #F diAlFEo] P83 dojukA] REH S FAESZA
3= giokg 5= ghel) glg Aolth wEr 2w EA A AAE AHEY HEEA
Hel= EAFEY] FEEPE 93 dojd Aeg Bt

3. AAXL] F+F

HEAXE siFdA Si2sd AMERYE A B3RS AA AMxuZE ¢4-9
RAEg AL HARIAE 9 AAEAE FFARY TIor FAdIL Bglen
(Steward er al, 1958), 1% ®& AEe AxageA AAXTHIT FYHT
o] ZHE HEAI AAHE EIFATH FHAT. GEtHoFE AAxEw EA4F
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TAEM e AEREEF] TAAX e FAAN dAYAT HAZR HY
FE2ZARY I MAdFERE IPHEFE VA E2E YR 2ge BdzAE7)
UYeEnte s Agdee 7xE AFAdvFig 4, Kim er al, 1992). FHF2E
AHEAFel 28z 2 ADRd FAY AFE77E )R A Ahe] AFHAA
HEE7E FRHE AFYEE o]Fx; ooy HEFAdRAN fHZo], ay:
Ag Aol A FAF o] BExA 0] £3EE JPr MR Fsd)

g9 AITvigdMz  AFAHA AAXHe] LPLS AXE BIHEFA
HEEAGMin er al, 1992). 1¥d] F44A #FE R AAXHE FRAYLE
At AFE Zolvt vehte F$E 4A4E 4 vk 538 ulgFe] ol ujg
FA 9 AHTRY MY TY F3E Zo|Heo] & A SrH Ammirato, 1987; Buchheim
et at, 1989; Kageyama et al, 1990; Soh ef al, 1991; Lee and Soh, 1993). o]$lzto]
AAxafe] F2d ol g@de] BHAHL YA B AT olA7A] o] & JEA
A" A0l Aol 1™ o] ATRE 1A AAXHE HEAER ARHE
Hgo] ofFwr] wEe  HFFH AN HAFAF Feage] Aot niekd
AAENE o] &7 AFFA ALFY APzt AN AATHY o) FTRI)
et A7 SEFH o @3l olth

Table 1. Cotyledon aberrancy of carrot somatic embryo formed on solid
or lipuid medium containing 2,4-D after 70-day culture.

Types of media No. of cotyledon(%)
Two Poly Horn type
Agar medium 82.93 244 14.63
" Liquid medium b3.16 21.52 256.32

12



AR Fe] B2 ABYHIERY AAXdrE wA"gE AL EEeln
HHUANNE 2R FxIE AMENY Bio] FYHY L (Fujimura and
Komamine, 1979), o|¥] d# #&H3 vy 22} oldzxte] AGE AAEH 9
23 Ade HYgyez HAve Ris ALY FolESy gk 4
Ae22 7 49 A de s dAE AAZE o2 g4/ ] ZA
gored #4S JHAE dart doh dEFAgEE fE dgvigeEyE wAd
AAEN s FRuA Gl AL AAZHRG AHGTF2] ¥FF o FHEHY Wiy}
H o] xgE drie de FEHop BRIt duistd FAAAGAAN LR
W7l B galn | dEd JAFEFAW o ke FRE AR e
Aokl HAE o] 3o AAEEE HEA AA&o] o vBr|vEe|t} (Fig.
24-29, Table 1). ol9zdL @A} S¢4E AB2F A= #IE A7
2]l (Emons and Kieft, 1991).

ol ¥ ee] AMEuE WHe AEHFAAM  05-2 %o B NF FX
WAl wlgd Aed FAY AFS HA W7 BAFHAT 3% o) L vE9
AN FE Ao ZAFFETE A ol HAdwe ¥A-go] wFoRte
Aol BEATY o dA|HE A9ed dWEY  fassrr ARTBAE
7}A) 9 (Fig. 30-43) A &) APEL ¥r] W] tF24 T&o] ojyrk(Table 2).
g T AY AYES 7R ble f2%71 AGERA Eolrt AFEE ZE7)
W ASt D AP oF7E WA EA Ao RE 4L Wy AR o] A AMA
d4717F BAsEA sty HEEY Aol dodrh. FAHHE dRE
Aoty SHAT MG Ato]ife] oty gheth Ay AEE 71 wle
wolsted st APHEe] ARES HolXuk 134 weldtx &eth YRGS
AEE 713 vl REREde] AR stn AHEES 90 AFIEA F5des
HAw & dgeAn 2EIEA G AEEEA f7e] Hagdci(Fig. 44-50).
oot £7AY olNFHE AEA AYE AHA s U] HE AL=E
B {Kemns et al, 1986). tiF 2 AMEWMERAME AFe F=I7t AEFYY
Wals 9oy v (Lazzeri er al, 1988 ;Kageyama er al, 1990), sjulelr 5 o =4
B AAxE g0 L] AGulR oA HAFo] A vYehded (Pé lissier
et al., 1990) o] B0l Ag59 Ao o= dFE feunE st X
FHAES 7He & FAHHE Bolrt

13
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33), which are run into four cotyledens at cotyledonary node respectively(34-37). Plumule
apex{arrow) is positioned at a cotyledon base instead of the center among four cotyledon(36)

tissues(30,31) in the lower hypocotyl are are transformed into four vascular bundles(arrow, 32,
X 95,

Codonopsis planceolata were made from hypocotyl to cotyledon. Nearly circular vascular

Fig. 30-37, Transverse sections of somatic embryo



Fig. 38-43, Transverse sections of somatic embryos with homn type cotyledon in cell

cultures of Codonopsis lanceolata. Circular vascular tissues at lower

hypocotyl(38-40) are run into the cotyledon(43) through cotyledonary node(41,
42) at which the plumules apear(arrow, 42). X75.

15
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Table 2. Plant regeneration from the somatic embryos with aberrant cotyledons in

cotyledons in Codonopsis lanceolata

Type of Regeneration rate Germination
cotyledon (%)
Two 98.75 normal
Three 46.25 normal or abnormal
degenerated plumule
Four 35.00 normal or abnormal

degenerated plumule
Horn 2.50 degenerated plumule
normally grown root

G5 2w FdA MM SR A4y +F Y F2F @Yo
HHs] dojutms 7N st ol g dseE 10 mg/d 24-Dr
HtE AN AL wiFd Aol AAXue Lol dojuied ol AAEY
fEE2 E2HE 2 JEERYY 2A9E Ze od¥uiged AHaAE 24-Dr}
H7HHRA & WX o &AA widstd ol NFuls A BAHX skt EHUY
Ag-E 7 e HPEAA dB AT ReEERYH AFEeE olojAgen AP
HgEe 9 A3 ARt d4He AAEn APes d&5E T2E Ho
AoAM A= e AgE 7R guach JEREYY A9e 7 e A4S
Hdd RY 45 FTEREAN JAFHSE 45YHE o|FEXW uEoN FAHAA
Pz ook ol EYWY ¥ JYEEY PL izl wlE gelrt HA
geornz HEA=Z A4E F qrh

17



=25 wjarAl AEHE 10 mgd 9 24-D7F HrEE MSHA A ) eksiio}
24-D7t AAY A2 &7|9 AAxupdAdo] doprtew] o] 24-DAAMA o
KO EFIL H7MsiFH BAP > Zeatin > Kinetin®] 0% tAgES 71 #7} @ol
HAAEG(Fig. 57). ol MoEJ|dd] [AAE Zeo] /8 A= ciAgwels}t Bol
gt BAPY XUk d FY oo Y& o JEl wiEgY o A7
d5F At S vEE HAHARFig 58). oldZe] FAHE g
HAEAAYEE  AAWMAGAN FAEE AR 5 AEY dlEg oREHgt
A&l %2 AY F7F BE £F FF9E ¥Y = BUtHTable 3, Fig
51-56). olstz& AF}E TYo|it BN thAAY ®le HEA A& obF
AU AAHA Bae AF F3RE Azt goh(Table, Smith er al, 1990).

Table 3. Plant regeneration from somatic embryo with aberrant cotyledon in cell

culture of Aralia cordata Thunb

No. of No. of Regeneration No. of shoot(%)
cotyledone embryorate rate
(%) 1 2 3
2 60* 100? 100 0.00 0.00
2 30 20.00 100 0.00 0.00
3 47 21.27 100 0.00 0.00
4 45 33.33 66.66 26.66 6.66

=5 37 40.54 33.33 40.00 26.66

Plant were developed from seeds(zygotic embryos) in soil after 3 weeked of
planting

18



Fig. 51-56, When somatic embryos of Aralia cordata with two(51, x 3.5), three(52,
x35) and four—cotyledons(53, X3.5) were germinated, one or two shoots were
developed from two cotyledonary(54” X25 and 55, x25) and
four—cotyledonary seedlings respectively(56, x2.5). 54" germinated from zygotic
embryo.

19
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Fig. 57, Effect of cytokinins on the structural abnormalities of somatic embryo in
cell cultures of Aralia cordata.
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Fig. 58, The structural abnormalities of BAP-pretreated somatic embryo at various
stages. G: globular stage, H or T: heart-shaped or torpedo stage, C:
cotyledonary stage
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BEEe] MEAAEA 0.2 £E 05 mg/lel ABAE 37 A:pgeta A
272k Rl wWFsd FAGMY FAHA FARARE RoAR HUE wE
ABA®{R A 3%t wgadrl v=& APz wE wACdAM 2533 wigskd
o3y tAPust o el FABcHFig. 59). Carawaye] WM FA XA ABAF
Wdge] ol EAIZI AW #4F FFAA W FH&el e ARl
YA 2.7 (Ammirato, 1974), dHANE HxFE AFH7T e HSoh et al,
1990), A¥E=e] ABAE HIME wiAdAM w7t J5EuziA] wgstd cpAg e
d8L FAF.

olg ol HEEH £ Az AXz:AuGACNM AMTHrE LA o
Ao €8 T2 97 MEsHA dojva e A2 gt ol
M 4T F2olu v9dXs Zo] AEARY FadwA $@d ARG Zejrt
He 247 glerh sl 3F:3cdMe 424 AlEe] AnHrE du=
AEBBEFAM T8 guig ZAAt thAY WY HEA Ao HFA FAY
AL {79 Had Hde] Y& Ao Bo|AWHGoehel-Tourand er al, 1993)
T4 AHEdade 7Y 1 B¢ e 79 wed AR gk A9
TERAR xF Wl AAAxee] wAFHFN wE NER dojvs ddL
I ETHQA WA A BAAZE od & f(Y dustE HEAESHEeR
Ao £ gAY 2 ARG AEToR AXNAES YE & 9F Fad FI=
gFAAAT d¥Hoz 1 ¥yt vUF 44 dejutr] giejcth

Ammirato(1987)9) =% M+E Figure 59 RAEZ gL PL EFHIHEA
TAE el Auie] urhte @49 REdxzddA A9 A4drr B45n
o|ZHHE Agol WEAAH i Ex e ALAZIE FAE B s
Ex dAYg AFde #A ddh B B3 BIdxFe] HAHoz NERES
SAAR YEEge AFe] EIHEA2Z MdEIHPov d¥ddd I ZAE
AANHA Ftet. A #Fo A FFe REXA S FA)e olEeH AdYE
oo FEETANN AFYF] £l olojAA et A2 BAth o9 T
AE ] dA M BE2Q d7e ¥R oA A} glon tAgule uge
WFdy AN d¥ R L9 FTEF EFPeld A RHFE AHAA
Hehbes 4F9 WHE syFojol @it

22



80

70- /./-\

) \

\

30 \/_\ﬂ

20 M ——
10 —
.

0 & & G . )
0 0.2 0.5 A B
Concentration of ABA (mg/l)

Embryo Formation (%)
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Fig. 59, Effects of ABA concentration and on the cotyledon number of somatic
embryo in cell cultures of Aralia cordata, A-B: After culture in MS medium
containing 0.2 or 0.5 mg/l1 ABA for three weeks, subculture were performed on
mediurn containing half strength of ABA.
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dukRom AMEHE I TR FEAMG TAT REFHOFEE AEHEYE
BT Aol == AFE YR sEY FH AT FEAu e} o)
W HolAd AFdwa g A o o #Fe 100y ™ (Crouch, 1983; Choi et
al, 1987). EI vivg AAEHS AN vYAS 4y RH
WAl g gds s 2 el dd gud 8 @ &Aojrt e
AL BAGSF YHChoi er al, 1991 Kim et al, 1992). 2nz2 EApFEA
ATl ZAGAERE B AAXH} FIAWE FEdelvt AeldE ¥Ile
A& @R ojsfel Fag HviE AASA AR,
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Fig. 60-65, Somatic embryos were developed from a epidermal cell of hypocotyl in
Acanthopanax  serticosus, Some epidermal cells divide and develop into
proembryo(60, x340) and then gradually develop into globular embryo(61,
%340 -63, x250). Somatic embryogenesis were processed more rapidly in the
upper portion(64, X25) of hypercotyl than lower portion(65, x25).
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nm. 2 &

AEAEZHSE AGHAA  wiFstd @fIiEe] AE2rt FA4E thEd
71 BPH P27 HEAR hgel VBREE AXA B UANEE FE AMEI}
A=A HEA Aol dojuEz HEANEXY FIHAFTHe LEISF Yok
AR-HB2NE WEFFAAAN HBH2FRPE AXA ¥z AFH @FHG
v e] Yo} AEAE AR} (Fig. 60-65 Tran Thanh Van and Trinh, 1990;
Choi and Soh, 1993; Harini and Sita, 1993). ¢]9}z& AT+ 2o LEgdvgl
wAg AFHL JAT AR WGANERHoZRE HEAY Aol APHR
A7 4ok adEz 4EABEEe] 2de 994 FAAEATE BE F59)
AR AEA AdEFe Flo] WadsAHY AT EBEIHEATAHY L AAA
AE37) "84 glgAeth. AxzAmMGAdA AAE A8 wFIE WA
274 wabx FR NFAeE vAZHA HEAe wHAx AV|dEC] ¥
HES APAEZ AIEH B FEHE AES glojor R0} £F JPHoF
o] 88 Afolx AL el AF4F Aoyt HuE Ao AAcr TAleh

AAEHE AEEAAT ATE 9304 dE BE¥HE IW JFERY ALF
ALHe FAe] AA QAHRJT Y AAXE CAFHANT w3
B w7t JdehdA 23 AR AEZA A FAZF Ha gl ojdze
BEel BElFH o2 A9 FaEdzRe) E3) AP E dojvx R Aoz
AZHHYoY AR ojd] UF AFE ZRGACN HED vk AEzA A oA
AME HAE2 T2 WEst dojvtEzA FHIHox oL ZHL thede
RAFA "ok 259 Aol dojdd XNzL mRNAR wde] s
Fe=HEA0Z Hot AAESY FHAHY o] @Y dolvts AT BAFEFLR
BB 7 Eoof & e},

HAAEH Y54 hydroxyproline-rich glycoproteins® glycine-rich proteins ¢}
2o Axy d9de] it mRNAFFEAAMY A7rdge] HASFHYZF
ZAFo| A WEE #AAY =FAN HWYASEEY UdE FASHHSTIMY
oz wog wglEd(Ye and Varner, 1991) ZX &z g F23 Fqlof
gdagd A97F 2 Aeltt (Kang and Soh, 1988). FAAE A E AN R2FE]HQ
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SAALHe] eEbE HLo|E(Chae er al, 1992) FEjdtz¢el AEZ HASF o
dRoE Rt

A} A}
o] =F9 At AEuUgw A2 At g, o4, &9,

HgAd, wEs, oAR, AFH, A%, AFF, BWABEY [JIHY FHLE
olAz e ol tate] nkELow BE AviiE FAFLA T
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Summary

Developmental and Structural Diversity of Regenerated
Plants in Cell and Tissue Cultures

Woong Young Soh
Dept. of Biology, Chonbuk
National University, Chonju 560-756, Korea

It is possible to regenerate plants from calli, single cells and protoplasts of
numerous species via organogenasis or embryogenesis in cell and tissue culture
systems. Also such regeneration of plants can directly occur from cells of explants.
However certain plant species has not been yet provided cultures suitable for plant
regeneration from cells or tissues. For example, we have to confirm the
regenerability of plant from cells before preparing transformed cells for application.
Even more, it is very important to notice that regenerated plants in cell and
tiussue cultures often show structural abmormality, The mojority of those plants is
functionally disordered and eventually cases degenerated. One of such examples is
vitreous plants which are manifested mainly in the leaves and manifested to a
lesser extent in the stems and roots. Regenerants in suspension cultures show more
frequent vitrification than on gelled media so that relative humidity and water
potential are the key factors involved in abnormal morphogenesis in vitro. The other
is that somatic embryos formed in media containing BAP or high concentration of

sucrose show frequently cotyledon aberrancy such as polycotyledon and horn
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type cotyledon. The embryos with aberrant cotyledon of Codonopsis lanceolata could
not germinate or regenerate into plants in many cases. In contrast, the
polycotyledon embryos of Aralia cordata germinated in higher percentage than two
cotyledonary embryos, but homn type cotyledonary embryos rarely germinated. The

major cause of poor germination is the abnormal development of plurmnule apex

meristem.
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