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Studies on the Masspropagation of Pineapple ( Ananas
comosus ‘Daenong #5°') Using Crown ¢n Vitro

Kang Sung-Guen - Han, Hae-Ryong

Summary

The experiments were conducted to find out the effects of NAA and BA, to determine the optimal
medium and the culture conditions for masspropagation of pineapple ( Ananas comosus (L) MERR) Dae-
nong #5 (Smooth Cayenne X Yellow Moritious ), by using the crown explant, and to compare the
degree of growth between plantlets obtained by shoot tip culture and the suckers,

The results obtained were summarized as follows ;

1, Multiple shoots were obtained by agitating half strength salts of Murashige and Skoog liquid
medium containing 4.0% of sucrose and 1.0 mg/€ of BA.

2. The varigated adventitious buds such as chimera, albino, and dwarf type were responsible for
6.1 and 15,99% at the 5th and the 6th subculture, respeetively,

3. In uitro rooting was better in the half strength salts of MS solid medium containing 1.08/¢
of the activated charcoal than in the liquid medium under the light condition of approximately 1,500
lux of light with a photoperiod of 16 hours.

4., In vitro rooting was easier than fn vivo and rooting percentages by each chemicals used were
99.4 in 2.0mg/¢ IBA, 98.6 in 2.0 mg/¢ NAA, 56.6 in Auxibaron, 54,7 in Rooton, 50.5 in 10.0mg/¢
IBA, 46.2 in 10.0mg/¢ NAA and 89.7 in the control,
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5. In general, the plantlets produced by fz vifro culture showed poorer growth than the suckers at

the early stage of growth after transplanted into soil mix, while n vitro cultured plantlets showed

much better growth than the suckers at the late stage,

The plantlets from ¢n vitro culture were 7.3

om  higher and produced 6.3 leaves more than did the suckers 360 days after transplanting,
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Table 1 . Effect of varied level of NAA and BA concentrations on growth
response of Ananas comosus ( Daenong #5) cultured for 90 days

in MS medium

No, of shoots

NAA BA Shoot No. of Root No. of Fresh  Callus
Small LargeZ) Total length leaves length roots weight formationy)
—mg/—_mg/f—ea ea ea om ea om ea g
0 0 6.0fg 3 9ef 99f 4.1d 65e 1.2f 1.94 5.26%)

0.1 5.4 h 6.1d 11.54 4.2cd 6.8cd  1.3f 2.2pc 6.1d
1.0 281m 108 a 136b 57a 76a 0.9h 1.1f€ 8.7a +
2.0 2.91m 100b 129¢ 5.3b 1.7a 09h 0.Th 8.4b +
4.0 11,61 0 1 11.6d 2.3i 4.2 0 k 0 j 3.6i +
8.0 0 o 0 1 0 p 0 k N o 0 k 0 j 0 o +++

(to be continued )
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Table § . (continued)

No. of shoots
NAA  BA Shoot  No. of Root No. of Fresh  Callus
Small  Large? Total length leaves length roots  weight formation”
-mg/é—mg/fé ea ea ea om ea om ea g
0.1 0 6.3ef 35gh 9.8 fg 4.0d 6.5de 2.5¢ 1.94d 5.2€gx)
0.1  30k-m 89c¢ 1194d 5.2b 6.5e 1.7e 2.2¢ 7.0c
1.0 34k 10.6a 140a 5.3b  17.2b 0.4] 0.3i 8.8a ++
2.0 26m 106a 13.2bc 5.6a 6.9¢ 0.5} 0.5 8.5b ++
40 86¢ 021 88h 2.8h 3.6kl 0 k 0 j 3.2j ++++
8.0 0 o 0 1 0 »p 0 k 0 o 0 k 0 j 0 o +t+++
1.0 0 6.0 fg 33h 93¢ 3.5fg 6.2f 2.9a 2.5a 4.9
0.1 63ef 3.7fg 10,0 f 4.1d 5.6gh 2.3d 2.2bc 5.0fg
1.0 62e-g 43e 105e 4.4c 5.3hi 0 k 0 j 5.7e ++
2.0 17.2d 14 86h 3.2¢g 6.1f 0 k 0 j 3.5i +++
4.0 53 0 1 531 2.1 3.3Im 0 k 0 j 1.4Im ++++
80 0 o 0 1 0 p 0 k 0 o 0 k 0 j 0 o ++++
2.0 0 5.7 gh 2.21 7.9i 2.8h 5.7¢ 2.7b 2.3b 2.8k +
n.1  94b 01 94g 3.7e 5.2i 1.6e 1.7de 4.4h +
1.0 64e 0.8k 1.2 3.7ef  5.1i 0 k 0 j 2.9k +++
2.0 3.2k 01 32n 26h 2.4n 0 k 0 j 1.2m  +++++
4.0 0 o 0D 1 0 p 0 k 0 o 0 k 0 j 0 o +++++
8.0 0 o 01 0 p 0 k 0 o 0 k 0 0 o ++++
4.0 0 6.0 fg 01 6.0k 2.1i 4.2j 2.3d 1.6e 1.61 ++
0.1 96b 0 1 9.6 fg 2.7h 3.7k 1.1¢g 1.3f€ 3.4ij ++
1.0 63ef 01 6.3k 2.3i 3.4kl 0 k 0 j 1.61 +++
2.0 0 o 0 1 0 p 0 k 0 o 0 k 0 i 0 o ++++
40 0 o 01 0 p 0k 0 o 0 k 0 j 0 o +++++
8.0 0 o n 1 0 p 0 k 0 o 0 k 0 j 0 o ++++
8.0 0 46 ] 0 1 4.6m 2.1i 3.3Im 1.0g 0.9¢ 1.2m ++
0.1 64ef 0t 6.4k 1.6j 3.0m 0.7i 0.7h 1.41m +++
1,0 1.2n 0 1 120 2.1i 2.6n 0 k 0 i 0.3n +++++
2.0 0D o n 1 0 p 0 k 0 o 0 k 0 j 0 o +4+++
4.0 0 o 0 1! 0 p 0 k 0 o 0 k 0 j 0 o ++++
8.0 0 o D1 0 p 0 k 0 o 0 k 0 i 0 o +4+

z) Small shoot is below 5om and large shoot, over 50 in length

y) +:bad, ++ :moderate,

+++ I good,

++++ : very good,

+++++ ¢ excellent

x) Mean separation in columns by Duncan’s multiple range test, 1% level



6 ERMA MR E

$F = BA 1.0mg/g, ¥ elo] sMboly NAA
1.0mg/e Fmz Rl 2 MEFs Ak

gH NAA BBV oA 48 callus b BE7}
HalAl vheltedl RESEE callus €471 R
S BRERST ol B4 d 430t o) AFel #
RERE callus & @Y BMHES HEA L2
Noz HwEDs u ek welA callus BB
BE AXA 3 FREFE B4:A7 & Hikol vt
g, gl E KM 5] KRl UAolA
£ BA 1.0mg/¢ 8 wmmste R4= HiESH &
BEFHHRES Zeld NAA 1.0mg/e7) wmel B
Bz BEslz 22 HIESS #@RSE HA
sk Zlo] v gk Jle 2 B et

2) M 2 EMEE o] mHEF
oz Kl
#2: mie 2 EMREE M) Hid ) o)
At BRS bl A o2 BIEREISES FiY
B I8THE XK 830, ARE 11.7¢ 024 [F

ey FEM 13.6H, EW T5ME, 4BE
86701 Aol H3ta] Bin=lo] FHEMl BEs
ek elo) Sk EMeSREE T Yebd e &
Rl s M st WA= @t olg
3 MW MRS HRRRSRC) ENMSELY) &
ol RIFST, EREe)l EwRI)  ENEN
o] Yold %5 Bigitdo] Eolxx @iko) MW
%slo] HFHEY B&K) YAT WA ol IK
o FiHE —Bol MRAY + A7 A Woz)
2 M=t o) Hosoki 9 Asahira 75}
Quesnelia $EMBs WHWBMBISR Y  FiE4Fo
fRfEsIc s @43k &R Mathews 9} Rangar2lh23)
o] Ananas FIEMEMES HRMBSRY B F
W4 Ho| REDH: BB, 227 Aechmead) §
BEHIE RlERo HRMolsk: ®E ¥
Bt sfelolE ‘KM SR’ G FHiN4H
ol = HEMBEKC) PR N2 vehgel

Table 2. Adventitious shoot differentiation of Ananas comosus (Daenong #5)
cultured for 90 days in soild and agitated liquid MS medium

No, of shoots

Medium Shoot  No. of Root No. of Fresh Caltus
Small Large z) Total length leaves length roots weight formation}')
ea ea ea o ea o= ea g
Liquid 6.2a 12.5a 18.7a 5.7a 83a 0 b 0 b 11.7a%) 4
Solid 3.2b 10.4a 13.6b 5.7a 7.5a 0.9a 1.0a 8.6b +
z),y), X) see table 1
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Fig. 1. The growth of Aranas comosus (Daenong #5) adventitious

bud cultured for 90 days in various media

Mean separation in columns by Duncan’s multiple range test, 1% level
P '

Abbreviations 3

MS :Murashige and Skoog medium standard
MS+p :MS+ peptone 3.02/¢

HP : Hyponex (3.,0¢/4 ) medium standard
HP+p : HP + peptone 3.0¢/¢
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1/2MS : Half strength of MS salts
1/2MS+p : 1/2MS+ peptone 3.0¢/8
1/2 HP : Hyponex 1.5 #/8

1/2HP + p ¢ 1/2 HP + peptone 3.0¢/¢
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Fig. 2. Shoot differentiation responses in different medium volumes
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Fig, 3. Effect of medium volumes on fresh weight of shoot used

300 mé Erlenmeyer flask
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Table 3. Effect of sucrose concentrations on the formation of shoot
cultured for 90 days in half strength of MS medium

Characters

Sucrose (%)

0 1.0 2.0 3.0 4.0 5.0 6.0
=
3 Small 2) 0 7.6 5.6 5.8 6.8 268 204
E \é Large 0¢¥  0.1¢ 5.7c 13.0b 149a 0 d 0 d
s £ Total 0a 77f 11.3e 1884 21.7b 26.8a 20.4c
Shoot length (om) 0a 34¢c 460D 5.6a 5.7a 2.8d 2.6e
No. of leaves (ea) Oe 5.3d 6.1b 8.1a 8.3a 5.8¢ 5.4d
Root length (om) 0b 0 b 0 b 0 b 0 b 0.4a 0.3a
No. of roots (ea) 0b 0 b 0 b 0 b 0 b 0.3a 0.3a
Fresh weight (g) 0g 6.6 f 8.8¢ 12.1c 13.0b 13 .4a 9.6d
Callus formation) + + + + + +

z),¥),x)

see table 1
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Bl s B4sA odgkor} SRAELE = chimera
2] B4ol 6.1 %2 vhebtr] fafFsle], 6 Aol
£ chimera (12.0%) %1} olvz} abino
BtEol 2.7% %, 8 15,9 %2 WREM B4
sch WRR B4ol Ml Wakasa®ke Ananas
E&ey o] A 97 Rokd) spARoke] WA

1.2%,

F BRY ¢ Atz W&y o, Mathews 9}
Ranganﬂ)% Ananas R85 5 7}1A albino type
o BRME BRY & At BEGUT
5= Musa MBS 3~4FHK LIk 2% ol
BR®/ Red ke BED v ded, X KR
RR Ananas 2] BRE BHIEES 984 = REQ
Wl ol MYZTE SRS MHFS &, 4R
SF MIUTRT otV E e A2 coned FH
ste] HEksl= Aol £& Ao BME

Table 4, Variegation frequency and types of Ananas comosus (Daenong #5)
by subculture in vitro

Subculture

Normal

Variegation types

Chimera Albino Dwarf Total
% % % % %
1st 100 0 0 0 0
2nd 100 0 0 0 0
3rd 100 0 0 0 0
4th 100 0 0 0 0
5th 93.9 6.1 0 0 6.1
6th 84.1 12.0 1.2 2.7 15.9
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RW2. K BiRol Wet KW

1) AWM 3 B #eo| wE
2iR0l 0|X = S

®5& Ml 2 ERSM efkol FHS R
o2l BB ebd oz el Sike i
Bl 47t B 2.80m R 2.7 @ REE 96
%24 HWERREEN RE 1.30m B 0.918,
REE 33.2%c] Aol 3 RISt FREiEol
Zes Aok ol& o] BR RS A4 &
Kol #insl EWeREHS FIAsiE 2ol MR
o WMyt ERMCR 4FY 7 dds AR

o] F 45 Rl MMM Rl = Mtko] AR
5 7] = Foll el Skl AP HREE e
2 RS, Dianthus coryophillus Bi¥ey B
BS 9 A ERsRe BRMokI: & 4P
o] @49l Zepeda 9} Sagawa ™) 7} Ananas @)
#eE FHHEH N = HRBRERS sl 3o F
o} Fifol & BN E FIRstdol dvte #
&7t ol % S F do] skelelE AR
59 0 BHlol = B Bikol BHRMOIAS
€ 4 T AN,

Table 5. Effect of solid and agitated liquid culture on the rooting
of Ananas comosus (Daenong #5) shoot cultured for 60

days in MS medium

Shoot No. of Root No. of Rooting Fresh
Medium
length leaves length roots ratio weight
o ea om ea % g
Liquid 7.4b 8.3a 1.3b 0.96 33.20 4.4a%)
Solid 7.8a 89a 2.8a 2.7a 99 6a 4 4a

z) see table 1

2) i WEIL M BRI DIXE
re

#62 $ife] Rio] HAY KBS Yot¥n
2 MM WEEERolch 1/2MS Eipol A BE
3.60m, N 3118, BEE 99.7%2 ¥l 5
k7t 7+ 3 RIFSIA R, 2 ©h8o) MS, 1/2MS+
p. MS+p, 1/2 HP, HP, 1/2 HP+p, HP +p NP]
Jdom £ E#o] peptone o] FHins a5 kol
WHEERS Jehi el 02T HRE EFE )
137 7} Malus o) Rific] = MMBEMES 1/2~
1/5 2 Z<] Linsmaier and Skoog Ki#th == MS
gl 4 Echx Mg A} Fragariad) ol
ol 4 1/2MS HHyrh Fvh #4538 R
9} —EahHH, o RS MM ion MET)
2ol Siol BWS v H = Aoz} AzRic)

web4 sholo] E kM S5WT ¥l okl A
oA FiHES FHEN A vpAAAZ 1/2MS K
ol A RIS LS & 5 U,

3) #HEA B[R0 ol X NAA 9
EMMe K.

78 FiEel BiRel v NAA 3 E#HR
#wm HRS Jebd gloltl & REEA ER,
K, BR% = 287 Qo BHELS BHER
wmm /et Zeix A EMR 1.0 #/¢ FmEel
A 6.3m2 7t Aglm, 2 ohgo] EHER 2.0
7/¢, TEHEB 3.0¢/6, NAA 1.0mg/f + IEER
2.0¢/¢, NAA 1.0mg/¢ MEo|Slch HRM+ NAA
1.0mg/e o) ¥R 2.09/¢ RETGMEF 3.6/
2 713 uiekw, 1 oh2o) fEER 1.0 #/¢ By
3.MEE o} EER Koot el oEE BE
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A7) Ao Yepg|ul Rale] e £/
7t goth ol NAAFMERl = ¥zl FAo
v 7ol & Bokw EHEREmEl = Bt ot
thal Q7] Tl el ERV YUY Ao
2 deoiet ez iEHREmMIL R2SEE (R
#A7 AL el HERES wmsle A, #
o) HkHisl = RS WW, 5 rphend HEES

Bt o2 Fol RN EHR RE
HTSo BpAws At X@e ENYo
24 8] MES R A7E Aoz Psd,
EHR AR ojE Ml st gk
2 RN 45 QYou 4 olo] MY HR
E g #EFEolol & Ao g MzEd

Table 6, Growth of shoot, root formation and fresh weight of young

plant cultured for 60 days in varied medium

Media Shoot No. of Root No. of Rooting Fresh
length leaves length roots ratio weight
o= ea om ea % g
msY) 7.6ab 8.8a 3.1b 2.8b 99.6a 4.52%
1/2 MS 7.7a 817a 3.6a 3.1a 99.7a 4.4ab
MS +p 7.4b 8.4b 2.5¢ 1.9¢ 99.4a 4.2¢
1/2 MS+p 7.5ab 8.0c 1.8d 1.8¢ 99 6a 4.2bc
HP 6.2¢ 6.5e 1.5e 1.24d 33.1¢ 3.8d
1/2 HP 5.8d 6.0f 1.6 de 1.9¢ 48.3b 3.6d
HP +p 6.3¢ 6.8a 0.7f¢ 0.6e 25.3e 3.8d
1/2 HP +p 6.2¢ 6.0f 0.6f 0.6e 27.0d 3.7d

z) see table 1
y) see fig, 1

Table 7. Effect of NAA and activated charcoal on shoot growth, root
formation and fresh weight of the young plant cultured for
60 days in half strength of MS medium

Shoot No. of Root No. of Rooting Fresh
Characters
length leaves length roots ratio weight
om ea om ea % g

NAA 1.0mg/¢ 7.7a 8.8a 3.5d 2.9bc 99.7 a 4.4abY)
NAA 1.0mg/e +
AC 2.09/8 7.7a 9.0a 3.5d 3.6a 99.9a 4.5a
A.CY) 1.0¢/8 7.9a 8.9a 6.3 a 3.1b 99.8a 4.4ab
A.C 2.0¢/8 7.8a 8.7a 5.6b 2.5¢ 99.7a 4 3bc
A.C 3.0¢/8 7.2b 8.2b 45¢c 1.8d 99.7a 4.1¢

z) activated charcoal

y) see table 1
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4) #HM BiRo| 0lXls KES EE

23y 4= kEVF FfE 4F Bl St
u)F = HES vERd Aotk 1,500z K EER
BE A EE 7.80m, %N 8.8BZ 713 R
sl z, 7. cbLo] 500 hux, 2,500 ux MHO.Z {E
st oo, 1,500 0ux ol A FiE4 Hol REFS A
o o] EWST KMl kil RLRS
& ARElE ol Bl FEFE REAIIE AED
22Eo) B REAT 480 otn Bns
o=t ez Helv R 236%H & RER)
A ezt eI Az, 608 #ollT 1,500 fux o

Root length (om)

8 6 4 2

A4 BE 6.20=, Bl 3.2@Z MY R
2 th&o] 500 kx, 2,500 x TEolo] A 500 /ux,
2,500z ol 9] el See FHEHEAE A
2 HRE gHE 2Ad

Murashige 8ol tkshd 4o Kt EEY
FES # 1,000 Llkoln F3atAlqh 4l
BT dol = BXENY &8I &k £FB
BE} oz sdged F KMo ER, il
I kM Sl AolA HiFY 4F 2 ¥elg
ol = 1,500 hex o] HEEZL HEIF A2 e}
wtet,

Shoot length (om)

2 4 6 8 10

n &
T + +

—— t + ——

.: Root length

D: Shoot length

b c
@i No. of roots % ¢ No, of leaves
ab A b
500
a a
a N a
1,500
¢ b
b a
2,500 /ux
—— + + + ] + + —+ } 3
8 6 4 2 2 4 6 8 10

No. of roots (ea)

No. of leaves (ea)

Fig_ 4. Effect of light intensity on the growth of Ananas comosus
(Daenong #5) plantlet cultured for 60 days in half strength
of MS medium added 1,097 activated charcoal

Mean separation in columns by Duncan’s multiple range test, 19% level
Yy

2 e & Ay s e came &
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RW3 . HARKOAML FiR KM

BAclA & Fif] b S0 A2} AL BM
3te] £ RAGHES ot2A @B & vermiculite
9} perlite % 1:1(V/V)Z BE&3 Atol BW
ki wldahe-2ol A 35 BRE) BT # RARE
% WA HRT k85 A

AR Ao el Hibe BA Bl Ao
BEE 100%, HK 478, ER 5.9t B
T REEANA #3 ERMIAU 2 e A e
IBA 2.0mg/¢ @Bol4 BEBHE 99.4%, HK
3.8M@, HE 2.5m2 RIFSY T, 2 theo] NAA
2.0mg/¢, @B, Auxibaron, Rooton, IBA 100
mg/, NAA 10.0mg/¢ BB WL e} @M
WE 575 BE A ele ZErt K
A3 EHWS Pt Huang 7 ChuS)T“_‘— Gerbera
hybrida 9| 18 0.1% IBA ¥yRol 30571 s}
o 2580 B t RBE) HE=Yce slgod,
Paek %29) L. Cordyline termunalis, Scindapsus aureus

o] S 1BA 2.0~3.0mg/¢ ¥l 2 BR Bk
sto] 3 % 62~84%9] REES AL 5 AA
7, BEE 3om L} sobl RAE, BE, #HK
7t BEFstctn @Estae

X KRFBEPASE IBA 2.0mg/¢ MR &
@mych el o]l REFHU oY BA R
#gEchs REsidc zed 4% meRsS B
AolA RBA7]7] AN AL MY EMOE
Ay aEstel BIBA Kol SAck 317 =Tl
o B Bhol BB BRelA REAZ
AL BHsl) ko] BBl Aol spmZ B
27l OMiEs) Aok olald BB MEEH) 9
sto] BRI A WEAT FIHS B 7153
Rl BATY GHS WA 4 RiRA 7]
£ Aol BRSO ooe PRl HHI
AR 4 RASHES KBRE 2 B %o
8ol S A WRERS ool ¥ Aoz 4
2y,

|58
Exa

Table 8§, Effect of IBA and NAA on rooting of Ananas comosus (Daenong #5)
plantlet Sox in height i1 vivo.
The data was obtained 5 weeks after culture in polyethylene

film house

Characters Rooting ratio No. of roots Root length
% ea om

Control 89.7c 2.6d 1.54%

In vitro cultureY) 100 a 4.7a 59a

Auxibaron®) 56.6d l.1e 0.3e

Rooton™) 54, Te 0.9e 0.2e
IBA 2.0mg/¢ 99.4ab 3.8b 2.5b

§ IBA 10.0mg/¢ 50.5 f 08¢ 0.4e

;; NAA  2.0mg/g 98.6b 3.0¢c 1.9¢
NAA 10,0 mg/g 46.2¢ 0.8e 0.3¢e

z) see table 1

y) Half strength of MS medium contained activated charcoal 1.0g¢/¢

x) Commercial name which is contained 1,0%

IBA

w) Commercial name which is contained 0,4% NAA
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K4 EREA BFHY
£ HHK

F9E W 2004 & R vdshps
Aol 4 BERS BIEH Mol 453 H#sh Aol
vermiculite 9} perlite & 1:1(V/V) &2 B®B&T
FERA A 1 & BMfAREe] s0R7AE BFH
7} EEEEc %ol 0.30m t] Av, ¥R} 08
Bt o wgtovt 2 LigkSE e £F 2 HRES
A EHE7 webs B 250 BA = BEET B
FEHY} BEo 3.8m o] Ax, EES lLliom
Wlonl, %EMyh 1.1ME o wkch 222 360

B2l £ HREE HEo) 7.30m o] w7, %ol
1.40m Q19 on}, ¥EMYE 6.3/ o ok B
o] BBAYFE BFHY o 4Fo RS- A
< Bt ol g3 KRE Muse BERES BIFH
o 4 HREN AK ERA BERECL L7 F
skebe W 108) o —galel 2, Alliwm sativum)
olv} Solanum tuberosum®d) ol Qlo) A % B RER
2 fSE7 - R Y EELc Bixde #E
7 AREY, * RBEERT SN WY K
EZ 34 Rad WEY v 9t 4 HRES
n] Fo] Mo} ixlEie] Aol Wik At

Table 9. A comparison of growth status of young plants grown from
sucker and i vitro cultured plantlet

Shoot length (om)

Leaf width (om)

No. of leaves (ea)

Plants 360
30 60 250 days 30

60

360 30 g 950 990

250 days days

Plantlet 7.0a 10.,1a 19.7a 48.6a 1.0b 1.7a

3.9a 6.0a 8.1b 11.0a 14,2a 29.7a%)

Sucker 7.0a 9.8a 15.9b 41.3b 1.7a 2.0a 2.8a 4.6b 11.2a 11.8b 13.1a 23.4b

z) see table 1

H OE

BlNE kM SM Y EFS BRBE}
X REMS AMY A, NAAS} BAY} FiHEEH
oA M WAT Be) G zo)n BRE
#e RES T, KB REE KSRGS BIFH)
HHL M) 9ot KMY HWEES BH
s= chest ot

1. il 48 1/2 MS Kol BERE 4.0%,

BA 1.0mg/¢2 Hmdt th SEREBR] 20%°
S A HEemESRss 2o MR
A=

2. FREHFES MINIEHS R chimera, albino,

SBrERme] WREM S 5 R4 6.1%, 684 159
% 7t B4 A

3. 2ejo] Bifel= 1/2 MS £iol MR 1.0
#/0S BmE # 1,500 ha o] JCEE Al A ENG
Rsts Aol MBI,

4, WA A9 B BAKRNE 100 %ol
Hstol 1BA 2.0mg/¢ MBESIA 99.4 %, NAA
2.0mg/¢ @REBENA 98.6 %P o, 2 ThFo|
#R® 89.7%, Auxibaron 56.6%, Rooton 54,7
%, IBA 10.0mg/¢ 50.5%, NAA 10.0 mg/¢
46.2 % M1+

5. BpERYE BENHEC VT KEs)
o o1} #5A0l MBSl wakd 4 Fol RES U2
AE & 60RAN= ER 730, EK 63
827} Bimsio] MISIAM EHEol W=
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