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Root formation via calli derived from
mesophyll cells of peanut (Arachis hypogaea)
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Abstract

2-3 X 10° mesophyll cells could be isolated enzymatically from mature leaves of 10 peanut varieties
(Arachis hypogaea cv. Chiba No. 43, Chiba handachi, Jawa No. 13, Hotaku churyu, Nakateyutaka,
Kanto No.56, Chiba shoryu, Enomame, T. M. V.-3, Krapovickas-I). The cells devided, grew actively
on a solid, modified NT medim (1) (3.0 mg/l NAA, 1.0 mg/l BA, no osmoticum) and formed calli
after 3 weeks of culture.

The calli were transplanted on MS solid media (2) (0.5 or 2.0 mg/1 2,4-D and 0.01, 0.15 or 2.25 mg/I
kinetin). Some roots were regenerated from the calli of Arachis hypogaea cv. Chiba handachi on
medium (2) containing 2.00 mg/l 2,4-Dand 0.01 or 0.15 mg/l kinetin within 4 weeks of culture.
Differences in growth activities of mesophyll cells and root formation from their calli among 10

peanut varieties were discussed.
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BEEE & BEEC

BA: 6-Benzylaminopurine

2, 4-D: 2, 4-dichrolophenoxyacetic acid

FDA: 4-Fluorescein diacetate

MS"’: Murashige & Skoog’s inorganic substances
NAA: @ -Naphthaleneacetic acid

NT* . Nagata & Takebe’s inorganic substances
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o, BEESEMIIBOT, BEEREERERTITSC
L3, BEFEA LSRR LI, FEENCE
DEOBDERBTH A,

BhTh, BEGHMEENTH I ARENOS v 7
2113, BLOWMEFITL - T, S oEEEAERD
FESIHEA SN T X7, Joshi & Ball’ i A X THEMEIIC
HEE L ERMBOS R « WIEE MO TIT -0 &S,
Mroginski 523 FEMSH SN AN D S5 DRD 3L
%, Bajaj SVRTEMM SN ZEERSE, ISHILHE
AR THEEEAFESE, Occk 513, ERMAKR o b
TSR D ODAINVATERERE Lic, WEFHIZBEEM
I L SRR O S B - BT AR L, 7,
Venkatachalam 5" 3 RBIED & D #7V IR %R THE
HREEET- 1. UL, 4FETOEIA, RROME
ZBEEDOTEARBE,SORMBS 70 FTI X M E
& U TOREARELE RO LOWME R,

RERTHE, BEERRE7DFTS2MIBOT,
D B E T DK O T SR R EE E AR R O MRS O R A5
WS ERERLT, BENIKKEICERETE I v A
A ERMROSE  BREITB VT, BREEHBEROY
B oSO R, WL AV S 0RO
3 REREEL Sl o0 THLVARES /I OTI Z
IZHRET 5,

I. EBM#ETE

KB

KREDHS ZETRE LIS v &4 (drachis
hypogaea) O 10 FFE (FHE 435, TEEIL Y+7 13
5, BEERL, FATav A, BHE56 T, TN,
BEY, T.M.V.-3, Krapovickas-) O#EHEH% 3—4 7
HBROMEE, S ORBELER O, BB FICEKOL
WIBEIL, MEE L TBIR 56 SRR,

Fi&
EORTERE

BEEDS v A OEE 4~6 1, FEROMFIFRL
SYhEY, KBAKTHEhEEE Lo, BWES %
70% (viv) % —NEEFEBERTRE, ki
REEIE (030% (wiv) IREEIEEREF MY v L (BE
SLERRRS) I 0.005% (wiv) SARVF (54
* AR OPEREFD) EMAZbD) 21045
MR L7, 208, BEEREICTELDIC, REBEK

ThS L hilscEoEE2E 9, [@zkn
too ®DH, BREBBERD K 2DERKT 3 [BEH
U7,

EROBRLE

MR AT IEROT, NEOERERITHLEBICH
1 mm OETYH D, 1 HKD/NET 30~40 DY %ED,
4 B D/NETE 100~120 kO YTH 2 YD ELH, 100 ml
DEH TS RaICANL, TOZATIRACETY
12ml OEEFREEK (Table 1) EANTEW, £/, 7
5230 3Pz 5 mm ORERY, ORI
KigsarsEwicy ) a 2R (ZOREBLUTER
OEEESE, BROEERELIT-7,), TOLET
FBEOTNI=ZUL T+4NVTE -T2,

D75 RAEBEERY 7T 0B, 1~2EEZE
BE LI, RIS, 20735 Z22%35°CTHRIE 2em, 1
3R 120 MOFEREESICES, 105EAE L, &
LT MR TE s MR 2 AU BRI RS
T, RCHEEOBER 10ml %75 23icAh, BUE
HRERUEHTHEBERESS T 20 SBAE LU, HEEEL
TELERMAREACRERERT VPR Ay va
(FLBE50um) THEBL, 10mlDRE v VELFICA
hiz, ZOBOVEEKKOA->E—-A—ITAN, BE
RIGOEITAE LDz, 100ml DT 5 X IICHEE- LER
IKHU 10ml OBRRAEMA, 51 LR ERUEAT
FERERT 20 2BRE L, 2L, LiRLRABIK
FEHRHEBEESOBEREXT VA Ay va (B
504m) THEMAL, 10mlDRAEy VELEFIZANI,
BESE EUHEANAL 7S ZIRNEEER L T TR
FELTEOHMBHOMKIERIZH 2ERJE—HBVHL,
BUEFICR UAIRERICBREE LAAEE, #o
WNESND SBEREDRMIMERH S E 5,

Table 1l Compositions of enzyme solution.

0.20% (w/v)
0.50% (w/v)
1.00% (w/v)
0~0.60 (M)

pH: 5.50

Macerozyme R-10
Driselase

Cellulase“onozuka”R-10

Mannitol
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HREERNMB OSSR SIS DR

FBERALEE 2 [alH & 3 [l H 0B ERE—#HIC L,
140X g TOO MMELSHLL, LBAKERT,
medium (1) (Table 2) ZMZ THAE Ry b THAEL
7ok, 140Xg T 60 FLEL Ulc, RREZBEER S0 %
51 2 [T - 7,

OIS LTR SN ERERMROBMERRL
T, ZORMEMEMZ 22 L TEMREMBE L, 5y
A DORBELI 1 RoE (Eokkh o 5~8KED
) » ok 2~3 X 10°E D ERERI AT S n i, B
DEBRTIZ 2 O RAIED S 500 Ji{E AR T & /o,
BB S~ ORI E IR L, stk Ik
ORBShicfifaicBESROEMEMA, MMRERK
AR EABH LI, Sy A ERBEROA - 30
ml =75 23lF, HEHN (2521C, 20w HEH
JEATF, #95,0001ux) IZEHE L7,

BoORERE, TRHoOBHRLE, RUBHEAMKMO
B, HMANOHHOBRIEITI T N TEREEMNE T TIT - 12

HHERHBEOREIL 1 DOERICHDE3 75 X3%
Ao, 75 23%720 300 @L Losile, $20idiao
Z—EBR L CRan—FosMlRoEE RN L,
ZOEREI~SEREOVEL, ZTOEHMES T TITR

Table 2 Compositions of media.

Medium(1) Medium(2)
Inorganic SENT? MS"
substances

Thiamine-HCI 1.0 10.0
Myo-inositol ' 100.0 100.0
Nicotinic acid 0.5 0.5
Pyridoxine-HCI 0.5 0.5
Casaminoacids 400.0 100.0
Saccharose 20,000.0 30,000.0
Mannitol(M) 0~0.6 0~0.6
Auxin NAA 3.0]24-D 0~2.0
Cytokinin BA 1.0 | Kinetin 0.01~2.0
Agar 3,000.0 6,000.0

Concentration of all components were given in mg/l, except
for mannitol (M).

¥¢See 1) and 2) of References.

All media were adjusted to 5.80 (pH) before adding agar

and autoclaving.

Uizo 72, ALZD SOOI (Table 3) 1220
T, #HEGEY), 20EUEOT 7 X TORKR
F LB,
BEEAMIROEEEOAETEOFHIE

Kadota & Wada @ E? Ik ), FDA $EEOHN
SAMERICL 2 U TEHGROMEERT 2 Ha% £
feel, aMlathotfifan s—t s bEERREL,

WM BEREEE

FimEER

WEH W, EHE®O S v 71 ERMEE 2,4-D
(1.0mg/1) & Kinetin (0.1mg/l) 28 T:E#M LT 18
FIBERE U7 #1T NAA & BA 23 Ui T 3
M, eV ECOBBEBEDON S D EHL
TeHE R, B|EIL S NAA & BA 254 (Table 2)
THMENMREER L CHBASR - WHT L &
M3 - 12,

¥, BPoRROFMIZL2MBOREICONTS
FHAICHRE Lz, 7 HREOEE TRMBOEFZRIZON
TREMRSNI -T2, UL, RIERHITIE 75%13L
DM SATHBOERERLIZDIZML, EXE
SUEEEHTIIDNR L SATHIAOEN 85%1 1242
D, ESICHBOMBIIFRE LT 2 MIlEIZE 72,
BRBEERABHOEMIZ DT, Takebe 53BN
SEEFRMIER S h iy N IERMRI KR EE &8
TTRELDTARETE >EH L, MBAOIEREN
B UcBREBERLTEYD, F/, Usui & Takebe'id
BERIIC B Ly N BRI 2 B T B BRICIE, ®
PEEBEBEETHBL00MOT Y= b=V EMNZI
Hp TR U TRALSREBE Ui, A, Usui&
It 70 7S 2 MZBWT, RER, MHigeE
FHELUCHRBETRRBEERERN L LTIt Ahz<
Vb=V OBEMMENED, 2B - WKL VEAT
b2 EERE LI,
BRERERUVEROSSZEOHE
LBokREREE Y MZLT, 060MOT Y= F—Jb
2EUBEMW (Table 1) THEEEL/ZT v /1 EHM
MAEREEFRBERELTO04M (= b= LS
BELTY sk 285 ANTHEDT, HOKBIELT
0.50 M), 0.24M CEEO#3EF030M), 0.04M (FED#E
r0.10M), OM (BEDHEF0.06 M) O<w = r—IL %k
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ZNENOEMICINA TS » 77 & 4 ERAMIEA 8 ARk
#L7, BBHABKICIHOXDEFEROMBRY Y=
k=l 0.24~044 M Tid, HHFER0%L LZERL 7,
OM T3 32% iz Lk (Fig. Do fiily, Mkasnz.
WHoBE+HET 5 &, HE4 OB TIR04M4M <
Z bV EEUGREMTOA, 3HELED SO REN,
51z, R HBTO S ML Lo o= —BRE L
~NBE, 04MT = b= VEETT57%, 0.24MT
2 74%, 0.04MTId 86%, OM TiZ 83% &5 FEH

(Fig. 2) 2R LT 5,

ORI BEROT Z P—IVEE (060M) »
ST = P VBEANERBIGEERE TS &
HEREPRES TN, EEK- CHBEEALKE
EfTHEERLTV S, Dk, HHOREED T
FELRTIZE, AERIHFHVTFHST, HlRoKE
BEARZDEHANEOI EE2RBEL T A,

2l T, BRREFROBELXOZEEDL L TER
ERHRIIEZZY 3 v 7 5L~ THE%E

100
g 80 |
®
@
- °r ~—4—0.44M Mannitol
2 0 ——0.24M "
@ T X% —A—004M #

20 —xX—0 M ”

0 1 L L ]
0 2 4 6 8
Culture period (days)
Fig. 1 Effect of mannitol concentrations (M) on survival of peanut mesophyll cells.

4-day-culture

8-day-culture

Ratio

‘ B2 5Cells

i @ 4Cells

| @ 3Cells
N 2 Cells

m 1 Cell-s
| B1Cell

Effect of mannitol concentrations on growth of peanut mesophyll cells.

Mannitol concentrations of a, b, ¢ and d are 0.44, 0.24, 0.04 and 0 M in solid media

(1), respectively.

1 Cell: no increase of cell volume and no cell division, 1 Cell-s: only increase of cell

volume without cell division, 2 Cells: 2 cells after cell division, 3 Cells: 3 cells after cell
division, 4 Cells: 4 cells after cell division, 25 Cells: more than 5 cells after cell

division.
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Xl £9, T v b—VBEEZNEN 060, 040,
020, 2 I0OM &L 4BEOBERTS v/t
TR ZREL, ThEh< = b—IL% 060, 0.40,
0.20, 553 0M 3L NT OERIES (pH: 5.80) T
5 BEEEE L, Z0RE, EFRIIBLT, vv b-
NOBEIZEAEIIEEALHELS, 5 OMOEETOL
FROKTIR 20%LINTH - 72,

(%) 2-day-culture
100

6-day-culture

Wiz, 040, 0.20, OM DT = b—VEEZNENE
CHMARRTS v 1 ER»SERNMEEEREL, €h
5% 024M D7 = b= AEGELEMH (medium (1)
in Table 2, 2% D ¥ a ¥EEEGL O THEOAF 030 M,
LIF, BRI 2%y afEiFELTO006MEMALSD
PEEDOEFHENE LT B], 0.14M, 0.04M, HAL
OM (= b—0V) 2RGEMIIEG L (Fig.3a&

8-day-culture

22 5Cells
a4 Cells
03 Cells
02Cells
o1Cell-s

B1Cell

Fig. 3 a Effect of mannitol concentrations in enzyme solution and medium (1) on growth of

Mannitol concentrations (M) in enzyme solution and medium (1): ¢=0.40 and 0.24,

6-day-culture

8-day-culture

B2 5Cells
B4 Cells
03 Cells

8 2Cells

o
g
& 50
0 —
e f g h e f
peanut mesophyll cells.
f=0.40 and 0.14, g=0.40 and 0.04, h=0.40 and 0.
(%) 2-day-culture
2
k]
=4

m1Cell-s

81 Cell

Fig. 3 b Effect of mannitol concentrations of enzyme solution and medium on growth of peanut

mesophyll cells

Mannitol concentrations (M) of enzyme solution and medium (1): i=0.20 and 0.14,
j=0.20 and 0.04, k: 0.20 and 0, I=0 and 0.
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3b), 8 HRIDOET, LWIhOEESHTLERNMR
DEBFRIZIIERZLL, 50~60%ThH-72, LrL, 0
F712020MOT = MLV ESUBERCEREL,
0~0.14M 7 > = F— VA2 FLREH TRE L /- ERMRk
DFH, 040M D7 v = b= B EGURRK TR L
0~024M 7 V= b=V EBUREHTERLVTHD
ENHIE L DAL SAR (BFOKREDIKL) Hiah 3
fHEL Th o7 (FE2HMED, HB6HHTS, K
D<= b= IVBEBROAEBRENDPPOED - 72, B
S8 HAMTIE, 040MOT V= b— I3 EUBEKT
WEEL, 07213 004M <= b= ESLIFHTYE
BLUIAMN, 0230 2MDOT = b— VA2 ELER
WTHEEL, 0~0.14M < v = b— LA B TRR
L-ERosa& Lo sfMlgbl boan=—»hoi 3
HENBPREh-T, UL, 7/ b—bEFEHL
Bk T L - EAMRE, < = b=V EATEAL
B CBAC R WA B I EDHREL B o T,
HREE

BRBER U REE b ERMRO SR « HIHITK
XUHBELZ 0, MREEGRAKTH S, ¥/ I
W7o b 752 bTREOSE « BFHIZH L 1 ml %7
v 1,000 ML koMl ENELTEY, 21T, RERE
HAERLELTOT = = ESEHOBERR THEBES,
SHEEHL, WU vr= b= EGTHLOEH (Table
2) THBLLS vy A ERMROSE » BT
ZHERHPEEE SR~ (Fig. 4, 30ml =A7 5 X
212 5 ml OFEEEEH (medium (1), Table 2] % A,

(%) 4-day-culture

50

Ratio

w X y z

Cell density

1 w472 b 25 I A L5123 »ATicdt 75 AED
MM A R Ui (15 TTf@/mD. LUF, RHICLT
1.5 F{@/ml, 1,500 {8/ml, 150 {#/ml O Hi K255 & <Rl
ARFELUI, TOHEE, KK 15 HH/ml OfEET
WA « BIEMR O NI
RIEIC & B AN XETEDRN
SyhtA D10 5 (TE43 S, TR, Y+713
&, faEthh, FAFash, BRS6 S, T/, &
#4Y, T.M.V.-3, Krapovickas-I) OREENS, L
DFETHEMCERMBEEREL, LROBREHT
ZNENER L TThOOSR « I ODLTOBEEITL,
Fig. 5 DIER%ZE/2, JOEEMS, ALhEORERM
Jiz 2 OWTEREEIC LD 3 BHT T B 2 ETE I,
WHEEE IR NGE---FhTa s, BE 565,

T.M. V.-3
BEE SRR O ME - TE 43 5, TIEFIL

Ve 135, BBL
B P B O R B, T EE/INRL

Krapovickas-I
HILZNEDIRDAMED RIERER
BhOA —Fo v EH A A ORRIZED S
WA NS DERBEHEDEIEHS N B & DWME" %
BEIZILT, THERNIC, BEMLERET MY+
NECOBBEEBEAKRF Ui, $74bb, A—F
(B 0~10mg/1) & LTIAA, NAA, 2,4-Dhs 1,
YA M4 (BE 0~5mg/l) &L T Kinetin, BA,
Zeatin » 5 1 DDA EGHET, £81AHOMAED

8-day-culture

TZS Cells
B 4Cells
o 3Cells
§ 2Cells

m1Cell-s

&1 Cell

Cell density

Fig. 4 Effect of cell density on growth of peanut mesophyll cells.
Cell density (X 10°/ml) w=0.0015, x=0.0150, y=0.1500, z=1.5000
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HOREEERA, 2L T, 2,4-D & Kinetin DAL
DET, HOMMEARZ 52 EDSFh -7, Table 20
‘ol IV E me-

medium (1) T 4 BHEEERE,

Fig. 5

Table 3

Growth of peanut mesophyll cells from leaves of 10 varieties after 7-days-culture

on medium (1).

1: Chiba No. 43, 2: Chiba handachi, 3: Jawa No. 13, 4 Hotaku churyu,
5: Nakateyutaka, 6: Kanto No. 56, 7: Chiba shoryu, 8: T. M. V.-3, 9: Enomame,
10: Krapovickas-I

I

5

Varieties

dium (QOHRKRT, 6B DHEH RNV E L ZELHME
Bz zh Z 0k, Z0FE (Table 3), T3 43
5, TP, BAH 56 B, Krapovickas-ID 7V 255

Marks of 1 Cell et al show the same in Fig. 2 b.

\
%

Variety differences in root formation from peanut calli

o= 5Cells

B 4 Cells
B 3Cells
N 2Cells
o1 Cell-s

B 1Cell

on medium (2) with different combinations of plant hormones.

plant hormones®
variety m n o r s t
1 - - - + * —
2 - - e -
5 _ _ _ _ _ —
6 - - - — + —
7 _ _ _ _ _
8 _ _ _ _ _ _
9 - _ _ - - —
10 - - - - + -

Root formation —: no formation, +:

No. of variety is the same of Fig. 5.
Plant hormones® (kinetin(mg/1): 2, 4-D{mg/1))
m=0.01: 0.50, n=0.15: 0.50, 0=2.25: 0.50, r=0.01:2.00, s=0.15:2.00,

t=2.25: 2.00

1~10%, +: 11~30%, ++: 3=60%
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WOMMEMBRShiz, o RFED 7V RITREEMEI
L Rohihotc, TOFENS, Kinetin D FHEEX
(o, ) RV 2,4-D DIKHEE (m, n, o) KTIRRDIL
BEERNI ENGNE,
Syhtq (RBTEEN) ERNRROEEROERERL
4 E TOREE, MBEEE, WYL E G EORE
HREBEAT, BEMNEAEZEHMICES & Fig. 6
D&MD, RELHEREZGEXOEBERMK (Table
1) THBEROEAMERE, HEME- 20 Lkt
DEREET > T3 (Fig. 6-a), ZHh 55 RETFE
HlELTO< = b= %EE&F W medium (1) TH
B DL, HE3IOBICEMARIISL S, poEREK
TOPHROLERET S (Fig. 6-b), ¥ 5 HBICIZHAE
DRI A —IT22 508, 50% L Lzt Ui,
5, AR I DRENEAEL, MY o8I
WYT 5 (Fig. 6-¢), 51T, WEBIRIMKES (EBE9
HH) &, 10 hoRRbao=——4AFKkL, 3
BERREREMICHEE L, 2otbe @Al Tl
5 (Fig. 6-d), medium (1) T4 BAE¥E#ER, 2,4-D
(2.00 mg/1) & Kinetin (0.01 mg/1) % &% medium (2)
TH 2 BEERT S SROMEDHEL, F91 AHTH
o FOEIITMET S (Fig. 6-¢),

ULoiER»o, BREFERERHELTOT = =L
DENBERR AR TH 5 v 77t 1 EAMEI
W A L, BIREhIZ ANV S 4 BETRO
seiss e, LinL, ERMKED SO AV ZRETED
EEISERTHEDENS D (Fig. 5), 3BIAT2
TEMTEBN, HIVAHEIEERE EAROHMLOFEICIE
FEBRRROHEE O, AVZANSDBEMETEA —
FOUIPA ML OERBEER SN S, 3286
HIVZATEIDENKRECEROIEESKES b, HHHE
TRANVZIHEOEFE T, NEWEFOMEBEC &
OHEITERL T3, ADF vy &L HIVATS,
2,4-D OEEHE VIS (Table 3 TO m, n, 0) 2,
Kinetin BEASE WS (Table 3 To, t) ITIIAERIIT
LT, AVABEOANER 5,

LirL, RUED2,4-D % Kinetin 252 T4, HE
& D ARERBETI2HAEE, €5 TROLEENH 5,
hizRfEIcE D ANV ZABEBERT M AILE D
EMBELZEMERALTO S, EHICEZ ot

NE VKT 2 REHORIHOE DD B DM bHAN
2,

7z, yNaBHANZATHEOMEARI B (Hid o)
FA MHAZ L OBE (RK5mg/) T, Fvyhatg
HV A TR SFEOMLDIKRITED ST, FDs
st UChER (ANAHGBEETS) 414 A4
ZVOBMYIELOD, TOFRIVE VKT BREWRD
EEAFEED bANE O, ERHRERO T v 117
NATIIEZDH A MM =2 DOEEEDREZFMIZE
MmeaLbERTILENSE, A—FL &1 b
HAZVEBZZBEHP I hSOBBELBES S 51
LAKHT B EILE-T, WIVADLSDOFDOHME, &
SITIHEREAERORILZ HIE L,

Sy At THREFRALTLAMEIHBEESDT,
MMM EOR s F o R EOGRIT bR E, BITRSF
F — ¥ HD Macerozyme R-10 DA% HT 5L D b &
hZ{ DERMBEPERLT3EELL6N 5,

EI AT, BERIZEILS —F (Driselase & Cellulase
“onozuka”R-10) MEENTLBDIT, T v H+ A1 KAE
TR7o b 7S A MIEBELTIRL, 73R
D& ITHIBIEEIZZN R (Table 1 DREHRKELHTH
i, 73T BETERMRA T P TT R M
150) WIRFER LW, #ic, MBEELE - /oRETE
oMlarEss s &, BRMMBOHEERSZD
BoMlaEEOR, REEFABRASLETRLIEER
B#EAH B, BIEAIZ, Takebe 5% AR L1z & 512,
RO TRERMBETS > T (MlakELR->THTh),
BE RS Ml sE R O 2 o O ek &Y OFE, BES
BEOEEEREN (—8RIZ, 03~0TMBEDT
Z b=y 2 ) L ETH S, b ULELELAE,
EBIZ RO ED T A=V NRI B I LA KT
LT3,

SRS RTHHAOOEAMMEIE, LK R
OB RO NS — 2 TIIRINEED Ls 4 58 L
TTo b 7SR MEBHI LSO TRETSH S) I
L0, [EEREFTOREERTLRTHBEAE SN S,

sy, < ARMEYTOMKE (Fo b TS XM EED)
5 OEEFHERBEL IR ERBACHREIL R E D & L
T, BEOHTLEDLOTEETHS, 5vH&A TR,
FRBIEX DB SNI AL 2 & BEMEE R TS
LA ESETNEY, i, F14 XTI, REREDFE
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Successive stages of root formation from peanut (cv. Chiba handachi) mesophyll cells

cultured on a solid medium.

a: Mesophyll cells isolated from a leal enzymatically, b: Mesophyll cells increasing
their sizes on the 3 rd day on medium (1), e: Cells undergoing the first cell division
on the 3 th day of culture, d: Cells undergoing successive cell divisions on the 9 th day
on medium (1), e: Root formation from callus on 5-weeks-incubation on medium (2).
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EBELEL TR OA LT NS A MR ODANVRE
BTREEABESETHEY, WTFhbDmusEbEl
FEIZLTBY, 754, dr0EHEAROMEE
AT IHEITIE, ReVHERELCRBRELBRRAUET
BZHMBEL T B, AhEdG Uichds Ry, BRER
Mfah o oEBEBELEROBELERN T S,

V. 8 #

FyvAhtA 10 REHTOERNMRORER T A VX
5 DORDMMLOERBHE S L,

088D T » 1A @ (TH443 T, TEEL Vs
7135, BEHR, FAFas A, BES6 S, TN,
#, BE&Y, T.M.V.-3, Krapovickas-I) O%& 1 KD
BEED S BERINICH 300 FEOENM s BRI 5 2
EMTE I, ThS 10 FEoERMRIVThLEE
DIEFE NT 5 (3.0mg/INAA & 1.0mg/IBA 28T
B, T2 b=LVDLSBURBEHRBKEGLLL) T
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