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B OE e EIPORARERAFSRAMNYTARETAFELTAS SR PHEOHSH BB EiEtaRE
BERAFEAMBATHGTR. LAVAARSAT IGAE VA ESAFTEAOVARRRERANSE 1~ ISEERL S
Btk ENEEE L AGE I AR AAGREIR T TR, SE2ANHS-6 MANBESTENTA I REFAFE 2
HHBEERARGEE, Omol/L. 2,4-D A AR H AL OB FAREN . FEL A 409 BREGEREFETE
T A5G R P S T9GHENESHAERETES- R FLEANALN. BEREH AL EERAS @I 3NMANHEaFENRE
A THRASEGERaEERA, TRAKEZLEHAAAL S 1A B AN EHEHERNFHE WOml EH KW 2 mL PCV
FCS. A cAAMENmRAAMBESFBALPEAISAE TR GE L SN A mielEe L4 himWEEHE F 44 280
x 10 AmLPCV. A RAmBESTELEH 17280 L PEFAES R AHMBG TS EN 14.16%.
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Abstract Conventional breeding for dual resistance of disease and pest of Musa cultivars remains a difficult endeavor, as the
plant is polyploidic and high in sterility . Biotechnological techniques, eg.. genetic engineering, in vitro mutation breeding, or
protoplast fusion, may overcome the difficulties and improve the germplasm. Establishment of a stable embryvogenic cell suspen-
sion (ECS) is a prerequisite for any of the biotechnological hreeding methods. In this study an embryogenic cell suspension was
established from immature male flower of Musa acuminata cv. Mas ( AA), a popular commercial variety of banana in the South-
East Asian region. Afier culture for 5 ~ 6 months on callus induction media, which consisted of MS salts, different concentrations
of 2,4-dichlorophenoxyacetic acid (2,4-D), 4.1pmol/L biotin, 5.7pmol/L indoleacetic acid {IAA), 5.4umol/L naphthalene-
acetic acid (NAA), other vitamins, 87mmol/L sucrose, and solidified with 7g/1. agarose , meristematic globules and yellow, fria-
ble embryogenic cultures were induced from the explants of 1 ~ 15" row voung floral hands of immature male flowers. Of the four

treatments of 2. 4-D, 9umol/L was the most effective on the callus induction, it transformed 40.96% and 7.45% of the culti-
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vated male floral hands into callus and embryogenic callus respectively. The explanis to produce highest frequency of the embryo-
genic calli were floral hands of 6 to 12th rows, which generated 5.79% of the embryogenic calli. Suspension cultures were initi-
ated from these embryogenic calli in liquid medium supplemented with 4.5pmol/L 2, 4-D. After sieving selection of the cultures
using a stainless steel metallic strainer with pore sizes of 154pm at 15day intervals for 3 months, homogeneous and yellow embry-
ogenic cell suspensions, composed of single cells and small cell aggregates, were established. Based upon the growth quantity
and growth rate of ECS, it was determined that the appropriate inoculum was 2.0mL PCV ECS/30mL medium in 100mL flask,
and the appropriate subculture cycle was 15 days. Planting of 6 months old ECS on semi-solid medium of somatic embryo indue-
tion and development { MS}) resulted in approximately 280 x 10* somatic embryos/mL PCV ECS. MSD contained SH macronutri-
ents, micro-nutrients, Fe-EDTA and MS vitamins supplemented with 4.5pmol/L biotin, 680umol/L glularm'ne‘1 2mmol/L pro-
line, 100 mg/L malt extract, 1.1pmol/L NAA, 0.2pmol/L zeatin, 0. 5pmol/L kinetin, 0.7pmol/L N®-(2-isopentenyl) adenine,
29mmoel/1. lactose, 130mmol/I. sucrose and sclidified with 2g/1. gelrite. After 3 months of maturity on MSD, 17.28% of the so-
matic embryos were germinated on germination media { MG), consisted of MS salt, Morel and Wetmore vitamins, 0.2pmal/L 6-

BA, 1.1pmol/I. TAA, 87umol/L sucrose and solidified with 2 g/L gelrite; and 14.16% of the somatic embryos could develop in-

to normal plantlets on rooting media contained the same composition as that of MG but without auxin and cylokinin.

Key words banana, male inflorescences, embryogenic cell suspension, somatic embryo, plant regeneration
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ELSHERERTEREEENEEREREAE
HFEASEFLCHRE TR AN, FNAHATAE
EHREMAREE. AZHERERH A ERTE
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WETHEEMSE. EXJAEETES 08
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AABEHREEELS M ERBEME A, £
RESFARN ASnarefma, AR
LR AT ERMERIR, AL, BRI
WERISEENHARE. REHLK>MK, H
EEEGRFNBREYUR TS . TERR I —FE
HEZH M AN R B E AR
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1.1 ##

51 2 5L B Musa acuminata ov. Mas) (AA) FITHELE
FRA AERIBFERMARTTBINEBR
ERaE-—— M EEER".
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T OLRAMEEWS 10~ 12em KEE S, BNEEIERF.
FENRERFREOENBELEERT LR TR
1.5m KMAIFZ .5 HBHEFLH 1L~ 2min 5, H
EHKER LK. FEEZAET. HHENE KK
ZREAMEE R, I R S E RS R RATER (Dol
hand, B 1, A)F B . # P8 Escalant " M¥RHME, DIk
Ly E A MIERAS | AIER, KK S
1~ 15 BE TRGAHEFERETE R
TERESEMEE EARicr M B MBS ITARMVE
HITERL & 45 4L LA iR R AE L

1.2.2 @HHAKESANSAHER: AHHARES
BHREMBEHFEHE Coe £ 4% BIERD . IS &
FEFRET + 4 1pmol/L =P E + 5. Tumol/L TAA +
5.4pmol/L NAA + 87mmol/L FEHE + 7 o/L B ¥Y. 1t
ShoHTHESIEM 2,4-DEE ALK 42,
4-D ¥R 4EFE 209,18 .27 emol/ L, [5] #7 [] i, 3 5E Hb
VLR, BB 10 M EH. . ENEERSE
~ 15 PETEWE, BN AL HSE 150 AN Sha k. B4t
MITZKEY . SV EEHMMFENMNE BT
HRERHESARNRRASGESN NS A
g0 TR, ATHRMEMERGHAES
RN E  EMEER B S ERT 604 BT R iT A7
HEFF R, 150d BT iR AL B E. F
Sumal/L 2,4-D FEHETREHFFKITFFEMEBEERMN
BHAHESTENREQHELERE.

1.2.3 B WM adEEsy 2, mARE
A 30mL K (f 1% IR (ML) 100mL 4 B85 F i 11 2
RS, MLAHACK MS AR FFHE + 4. 1pmol/L &
YIE + 680umol/L & HBEEE + 100mg/L % 3 S B +
130mmol/L AERE. WA A THE GG M 2,4-D
BERIT = 2,4-D W 2.25.4.5.9 . 0pmol/L # 1T
R, ERFAS—NB 88 E B K
FEEE A 900pm L1257 ) 38 Bk A 5 4 B0 K kg
F#, HbhafFamEe A BT HE  — SR
%, HES 2R FER - RERE. FEHOHEN
AUE A 1Sam FLB R EZBRERPHAR
H. #f0EHF 3 TAGol B8N0 . HEKN
ECS. BifHF VY HBEEKER T L HAMAER
{ Packed Cell Volume, PCV)3R7R, M %8 Jr i3 & & SCHk
[19], #If3 1.0,1.5,2.0.2.5,3.0.5.0 mL PCV ECS
FoTEMNMKE , AT EWHME ECSHAEKBRE
HaE— TR PR FARAE KL, H
WEBRKBAHEEREGE.

1.2.4 EAMKEMBSHNA: REFEFHR

G5 10d MR B UM, 28 1540m FLAZ 0 P 5 Bk
G, A MR % 3 2 (MSD) i B IR 40 L
B4 . MSD BIZH AL M . SH B e ™ PRI KE T
FHMRICE R + MS A E + 4. 5umol/L &
ME + 680mol/L HEBKE + 2omol/L A B +
100mg/L & ZF R B + 1.1pumol/L NAA + 0.2umol/L
EXKE + 0.5umol/L kinetin + 0. Tumol/L 2-ip + 29
mmol/L FL#E + 130m mol/L BE#E + 2g/L gelrite. F#
MR A AR ) 3 S IF AL 60d 5 B it R H IR
R FESS TE TR R A B 3 B 4k g K 5E 304, L)
112 3 12 440 RO R 1 P8

1.2.5 H¥FELE: BIE MSD B FE P EF 90d 1
B B TR, 7 00T 8 KR K R B (MG) B RS SR L
(H%9.0em) W HE % ,30d J5 40 i K 408 AR A9 B &
FH.OMCHHE R M KETEMME TE RHE
#h + Morel and Wetmore 4k 4E E ¥ + 0.2umol/L 6-BA
+ 1. 1umol/L TAA + 87Tmmol/L FEME + 2g/L gelrite. B
REIEWEEREYEHE MR FE(R S (£
WERKETRN MCEARFRRE)FER, H—H K
F AR R N

1.2.6 Srae itk PR se il B ML B3 & pH
HEKHETHENERS I, HEB NS 8. REHE
1200 & F KW 15min. WHHNIES BIFE
FAEMENES MR AL 28 1C . EBEAMFT
BT EHREEMEMEARRE R ERBERGT
BT HERE AN MBS E TR 28 + 10,30
pmol-m™ -s™ IR (F A AT, 16h/8h B &
BFER. REAREFEFERFEFLE 110 Jnin
BITEFEIE R R 1T

2 HRE S

2.1 MBFALRMEF

2.1.1 ERBPARMESMHBHHIES . £3F
Opmol/L 2,4-D A IFE TR FRMLR
B o HE AR AE R TE QAR AR T 1 3 4 b Y Sh IR
EHETEREHNAR. 1 -5 B BHERK
BT S 10d ST A N T R K.
Mo~12 S BMARETHALESEFAPIF
F10d 5 B ERAHEER O EERI IR
KERK LT TERSWNEAMRA. FoE
KIERT A RERENE, TR ERFERXAE
a2 ERER OEHBEAE . 30d 5
fERELFK AEFHESmLACHEHES
KamamAs HREFHNSEAT T . XFMHH
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ff. HAl S8 B Z K4 HA2 S 5RF A
MRS . F2 M HAO R85 5 21 41 B 3 15 /Y
ZH LRIRNE FAREATMZE . BAESEE
MR ALY AR REE. A, HA X4
U BRI 5 B R o B 7 A 30 48 S A0 RN ) 4
TERFEZBENRERES . T HA XS AREA
Bif R B HA W — R MM B gl E
,HA MEUAMBARMER T EERE AIV #
HERBHES

R R E MK E B E A B HSNT TR
ANV MBRREEMNTERYE FH S48, ZHHE HA E
AfF 1707 PHEER, 8T T HA EH TR 5T
K Mg 568 & B, HAal 16 TEHEBRNE
SR, EERARKEEERER, K EE
RESEOMBHEE MEE, AR HAEAY
FAEEEFESK. RBM HAl EOF 329 8
B HA2 223 P BERE A N By 14 R ERBEH
BT HA EB®REEIE. 7 HA2 #9185 2 212 fv &
EMAHA REMIER B BEX, ik
BREEN. BE 1018 EME HA EO M FEKHE
Mg, FERFKEEEBRAR, EII8ERT.
EOoEHEE HA BERAXEBLUSWEERAR A
RKKRy CLF. & R E MM A ER. B A 58K
tEAIV HA BB RS S 0T F 5O /& S E0R
HEHEMN PR, B, N FKEUH, it &
O EEUE DR, X5 H BRI b AT A 0 & 3
RS M. FEHFP B — R R L,
K& —HEARE AV NEFAESTE, MESFE
KERTHESINARATEEHE AIV R {F.D.).
Alexander 1 Y 55 A [F] B 84 A4S [A] 1ib 38 X B9 ATV
BAERMABRIET X &' . 199 FLLETN - &
FREEIN AN B—BHEITTFAKER #H3IRE
FHIRE. REREM AV BEHEESIELKSE
BIRHRET., MR KE LGS EMAL ™ EE M
DRRFEE T . LLEGIA K i TR R AIV AL ER
e N R RGPARE E—F WELCPETE
ERANEME, ARy A AT, 1997 44 A,
KEFE3 TMEBEHEEL HSNI RS &, MG T |
Z3FZBENIE LY T 28 S 1 8% H5NL &R
1998 FF 2 A, 824 A 18 ABY: HSNI 35 &, B
He AL xRS ENER M ERNAR
KIFFS, a5 A ARHERARREHTH
B.ENSzeyE s MREAFERBEEREAMNE K
i AWV, KRBTGS PRE Eh 5 N

REXEEHMIEE GRS RETEX.
20034 2 AKBEEFEBTREE HSNL EERE A F
fROERE 2 6,1 BISETS). RIEBHBRREREL T
TARMK, 10 TMEREMEZHERHAERT E KK
ok FEESEAEELER TERREREAN
2 ERBMETR T EREARIESBEEER
BH AL DE¥E L.

AMAEENERRIEETERERREN
MulV B EEEE . & id Western-blot £ I Ha 7 i
BEHRAEFEFRNEREGR T &R, @S LE
W LVHE SRR S BARE, fE98 R 203T.
COS-7 A1 NIH3T3 <5 2070 40} , 150 B 7 X 4k 41 i 3% 1
MESHRERFEFHABAMZEK KALEHFEZE
% . %t Western-blot FUR MR BIEA KN L
BRI T REERRFEN MuLV REHEER,
AT KB EERARER AMBOYEREMT -
TR AMAELEZ R MEAAEE LTS
B -MEAYE.

REFERENCES! % % 3T ik )

S 1 Gan MH{H&ER) . Avian influenzal Second Edition) , Beijing: Chi-
nese agriculture press.,2002

2] Lu HZ{ FS )  Pan X203 £ ¥ ) . Development of avian influen-
. Chin J Infect Dis (B {ERA AR 0) 2004 22011 :63 - 65

30 Subbarao K. Klimov A,Katz | et @!. Characterization of an avian in-
fluenza A (H5N1) virus isolated frem a child with a fatal respiratory
illness. Science .1998.279:393 - 396

40 Guo JS(EEEW) .Jin NY(£TF ). Highly pathogenie avian in-
fluenza and communalbygienics. Chin J Bislogicals (%1 B % 91 $i
B ) 2004,17(2) 126 - 128

o5 John A. G. Brggs, Thomas Wilk, Stephen [}. Fuller. Do lipid
rafts mediate virus assembly and ps(:udol_i'ping':‘ Journal Qf Ceneral
Virology . 2003, 84:757 — 768

_ 6. David Avram Sanders. No false start for novel pseudotyped vectors.
Current Opinion in Biotechrology (2002 . 13:437 — 442

"7 Soncoka Y. Cannon PM, Ramsadale FF er o . A transient three-
plasmid expression system for the production of high titer retroviral
vectors . Noeleie Aeids Research (1995, 23:628 - 633

8 David A. Steinhauer. Role of Hemagglutinin Cleavage for the
Pathogenicity of Influenza Virus. Virology . 1999, 258: 1 - 20

9 Weis W, Brown JH. Cusack S ef al . Structure of the influenza vir-
us haemagglutinin complexed with its receptor, sialic acid. Nature |
1988, 333.426 — 431

10 Senne DA . Survey of the hemagglutinin{ HA) cleavage site sequence
of HS and H7 avian irfluenza viruses: amino acid sequence at the
HA cleavage site as a maker of pathogenicity potential. Asiar Dis-
eases , 1996.40:425 - 437

11 Dennis ], Alexander. A review of avian influenza in different bird
species. Veterinary Microbiology ,2000,74:3 - 13

“12]  Wang YK (X 7K 1 ). Research and Prevention of avian influenza
vulbreaks in waterfowl. China aerimal health (‘P EZh ¥ R #),
2004,3:12-14

© PERFRMEMHARAATIKSHEST http journals

im. ac. cn



62

Chinese Journal of Biotechnology % #1 T ¥ 2005, Vol.21,No.1

FIERBE AT BAE S, RGAHESEEMK, &
GES PR GARNERE D FEH 36.58%
M3.73%, 6~ 125 MNBEMHBHHALEIHR
B mMHBESEBNESARGAR S LRBIENS
SWREERGARZ N 77.78% , L H L 10 542
EREFHRGHSANEERGARESTERR,
Fik 76.47% H 19.06% . ™ 13 ~ 15 SALEEH B
BHEHAESUERE B HALESEFY
HfF 2%, HiL,6~12 Sy REELEFER
A RE TR M EESMEE

90 1 —O—Callus
75 | —@— Embryogenic callus

60
as r
30

Percentage/%

0 1 1 L 1 1 1 L 1 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Position

2 FEBEEHMESAGHMBESHXER
Fig.2 Relation between the position of male flower hands and the
efficiency of callus induction in Musa acuminata cv. Mas (AA)

2.1.2 24D HEMNEHAHAFETZHNE W WA 3
AR2,4DESGALNESTPREREXLEBNER.
A& 2,4-D X BAGHALESREMN 2.67%, KM
EFRMEFGARHELE ., 9umol/L 2,4-D R A
NFFUREEF . AHARESEN 40.96% , BH
AGEHAFEFENE 745%, T 18umol/L
27umol/L #) 2,4-D BRE R M £, LH 27
pmol/L 2,4-D e BH HEHEHAHAHAERER
9pmol/L 2,4-D R MG HNFEFEM 26% ., TWIE
IR L BFARE o, UL Pelipita (ABB)""" | Rastha-
1i(AAB)Y*™ Grand naine (AAA)"™ ® %R [E & fh & &
BRERFEI I ARG AAR, BEH
18. 1ymol/L ¥ E#Y 2,4-D, MK WX F 2,4-D W
WK, P Grand naine G HHRIEFE N
50% EHBHARETEN 2% ~ 6% >, B,
BHANESHRTENSER 2,4-D WA W A & f
HARMMSE,
2.2 BHARBFRFARNBISRKS
PR EORERGHARET 2~-3 1A
MRS I ARRES MELEEN. R
ARALCEAGCRAREMTEESGERA(EL,
Co ZAURHMHAELRKBE MLE ARG,
EEERMRNMEA TRSEIF, ARG LR

HE, VREFRIEMRAAK ARE JREUER
LRECETRAGHRARE 1,D). E&FHRF
BOSE 1 AN A 3 T A T A e e Ak X O AR 2, AT BB
BEAMBREASTREGHE, 243 MARHRK
1% 3% W 45 2B 0 35 R 4 py 8 40 R R 5 R A LA /]
AMLER (B 1, F) R R B8 ECS(HE 1,E), X4
AL ERE BERD RARENNOHAR
BB,

2.2.1 AREEM2.4D SEEEFERENET
MBEF: BFEFLES, FM 2.25umol/L.
4.5umol/L F 9umol/L By 2,4-D 7€ 3 ™ A AR5
EX BRI 8 S8 ECS, B4 4 M T OF % ¥
WOESEMOREFA XS, 888K
FHRAKBLEREEZR (B 4), B 2.25
pumol/L.2, 4D BV HBERET 8 M AMSKEF
FEBCHRBRAEHFENIAE, MEAEKHARIKE
BEAEPREMR(E) BBLET, TREHRT
HESEH LY RE, M 4.50ml/L 2,4-D 8L
B ECSHEHRBETF 20 MAGHKARRLAREEFIEA
BEhREHAREZEE S, Bk, A& ECSHE
SLHIEHER R IFTTS 4. 5umol/L 3REH) 2,4-DBE
.

[ Callus El Embryogenic callus

50

40
30
20
10
0 | e, T

2.4- Dconcentmtuonf(pmolfl,)

B3 24DEENTEARBETFEREHAAESIHER

Fig.3 Effect of 2,4-D concentration on callus induction of young

Induction percentage/%

male flower in Musa acuminata cv. Mas ( AA)

Growth yield(mL PCV)

S = N WA WL
[y

225 45 9
2.4-D concentration(umol/L)

B4 24DHENAERHAREERERENER
Fig.4 Effect of 2,4-D concentration on the growth of embryogenic
cell suspensions in Musa acuminata cv. Mas (AA)

2.2.2 ARMEHLERBBFEFERGENE
FWEW MBS R, 6 M AREBHERBHRE
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MHEEgE K ER AN, ELE LR
MEAERKBENAREXWEN ., 1.0mL PCV.1.5mL
PCV.2.5mL PCV Hl 3.0mL PCV JE 3 ECS 7L 21d
MERERAHEKEKXLAN 4.2ml. PCY,2.0mL PCV
B ECS MR A K &N 4.6mL PCV, T 5.0mL
PCV B EKE IH 3.0nL PCV, H 6 TR
MEAORMEE. TR, AZERERHUARERD,
BHEFRBHRKDSEEHERKEIFFAZEEMX,
PL2.0mL PCV i ECS REIBEFEFBEEGHEFY
pE,

—¢— L.OmLPCY
—O—1.5mLPCV

—k—2.0mLPCV

Packed cell volume/mL

@ = R W o S =2
) e |

1 L L 1 J
1 3 35 7 9 il 13 15 17 19 21
Time after subculture/d

M 2.0mL PCV E1h & i 7 % ECS #)E K il 4
*EES), B 3d BHEFDLETFHREN, BEET
FHRREMER, FARBEEY, P d EK
BHINT 145,48 15d A BE KRR, MRE L&
k6 emL LYIMBEMEHEMT 2 FU L. B
BFARAHAREMN, B THEFRNBIHFEMN
pHIEZEHEE W, BRI FELERABERF
WA, R AR B S A kR
H15d B A,

—0— 253mLPCY
00— 3.0mLPCV
—A— 5.0mLPCV

Packed cell volume/mL

1 1 1 ]
1 3 5 7 9 11 13 15 17 19 21
Time after subculture/d

N W R WL & - D

Bs5 fREHEMBENAERBARBEZRERNER

Fig.5 Effect of initial inoculation volumes on the growth of embryogenic cell suspensions of Musa acuminata cv. Mas (AA)

2.3 HiIMENESHED
REREETHRSH B I EAREE SR
F MSD P53 154 J5 B IR 9] I, B {4 40 M AR A M B
(B 1,G), BT 15~ 25d FIEF, T LA KE KK
MR R, R R A A ERAR, 2R
HHRER(ELH, 90d 5 KARREFTIAE
BAGY B2 1.0 ~ 1. 5mm K/ B B B0k 40 i i (1
1,), ®itFWH, iR FHARERRRMK
% A Gk, SE R 280 x 107 ~/mL PCV,
2.4 GHREMNHEZNERBE
RAAMEEIEREAE MG SR P % 10d BH
WA ATABMKMOFENHE (A 1,Ja) I GEH
BEashE (E 1, Jb),20d B AT B BB AR
(B 1,K), BAEERENHZRNE XKL
it , EERH THREREE TN ARLZSFHHAA TS
FEMERN, AE0 XN, HE8%EN 17.28%,
Bd & W& R7E MR AR IE L PR 10d B FH

HEE LD ERFRMEEGFEAAKRE L,

M), BT HE 0.79% B i & & I /9 o 85 10 3
BA(E L LSRR ER) G EEERER,
FFLAA PR L 3E N 16.49%

3 W #

7 B R R BEIE P 1R SR St &
HhaAM  FEL FSHHTERERAMLRE AR
EEBRAARR S EEGRNT -, BELRE
hREAA) SR RS BRIIE Sl T HE
BB AFBRMNREE S HAEFIERES.
[l#, RRBEFELEEY EAE RN AHEE
HEH M9 B BL L, 1 cocos nucifers™ | wheatgrass'™ |
kodo millet M Lolium multifiorum Lam'™ . N
$,77. 8% MR RGHIRR TR 6~ 12 5B
MR MHEMENEREEAGARESFE
RAE. W, ATARREEHEMERELE AR
ABERE ERGHAESIHIB PR H MRt
REERMK. BE RS Escalant %' 7% Grand
Naine( AAA) R FF P B EIMNER (T~ 13 SR EME
MM IERVHIESESL 74% )8 AW E. T cocos
nucifera'™ Al Lolium multiflorum Lam™™ 1 3¢ 50 % #E 5
g 1~ 10mm M EF L HEMNENEFRA
EERMEHRERD. RITAR,E1-5SMNEHR
FHRNEENFRFEROTRESHEALATES
HRPEGEARTERN. Bik,6~12 5/ E
MTER R A ZE R R PRGEAAEIHERFNIER
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She ik,

(TEHEEFEHSHALMER, KEHRAIA
57908 5 4 B A 4% 4 0 IR B R, R TR
AR GEATRBTER, BEREERIEF
ABEBMBAS Y, AXREREXY, RENE
HEGAHBREN. 5o, FRHREaGHAR
HERERN EEFARGERTARES SR
B HRRBBARESR., T REREBHGHAS
FETREKSE B SHHRRSN 2Rk
HHRMERMFURRR B X, EERER
HGHAKESSSEERX LD aFmREA 1Y
A KRR AR S RN E K
IEEFBHTE .S SBERNERTKSE" B
BERNWEEHFS HBESABK.F5~-61TA
R MWW AEHARKER P EERELEA
MATREFERR AR, REMEKEYYR
RIS W S L TEAT A DB 2R BE I R SR
MBI, AHGANNE YRS #EA 2,4-
D.IAA F1 NAA SREKE, mMRAFEMARSRE
ME5 XA THAEROEEEE . BEKRM
ARG BUEREANTRGHEANES M
B OHERAEBAE R RFRBRE, ATHE
WA AR 5 ,2,4-D RiES A GHSAMBE
BHEANBHRYE™  ATRNAT 2,4-DKE
MAEMGHAFESNLIE, FEET, umd/L i
18pmol/L FI 27umol/L. 2,4-D R A R4, A EA
HGEH 0%6%, FHEAGHAFESF A&
7.45%, MERHHEZHRKRESP, L Pelipita
(ABB)'" . Rasthali (AAB)'™ . Grand naine ( AAA)® ™
%8 T AR 3 FH B R A 5 A B A4 T e 4E 9 2
RESAGHAN, BITH M B EHB
18pmol/12,4-D, AR X TF 2,4 DRENHELE,
H & Grand naine @A REFE R 50%, B A5G
HAEFEN 2% ~69%" . FLRGEREAFE
PRV B i R ST A E Y 2,4-D WEE LA 6h
FAEERNR.

EREE ECS MBI TFESE - TAEH
AHHAMES REAERHEOERLR, XL
BELEE1SEUEMNE, A EERENEER
AN BT RESL. RAERE T BN .
kAR DA R R B R A R A S oAb S . AR
ECS BB & A ik 1 S B E 1T & A48 4R 3% 5% o 28 B
TH.EER2EES ™ MR FEAYRE =HE
WA R EEET M E R, EHE T

Eig, EEATRPRIIFENE D THE ECS &
SREETEELEEANTRMERNES, T
B 5808 FaHERK 2,4-D IEH X, 4.5pmol/L
M2,4DETHEFREHRERRIF 201G
FARRAARENKARBE R LR, W
2.25pmol/L 9 2,4-D EVARFHNEB R RNESR
A HAERESIIALSL., HEES " MR
4t B[] #£ 32 BB , Pei-chiao #1 Sen-Jen Chiao %5 &% # f
ECS Rt 2,4-D IR 3, H 4. 5pmol/L B
2AD T ERARBASE MEKTAET
4.5umol/L 19 2,4-D & FREMBERKEE . BHF
B 1.5~2.5 M ARBFAMER K LRI, LR
2,4-D MIPE F, B iR 40 M 0 2 O 1R A AR , M K
ERBFEFEFERMOE. TREEHKERN 2,4
DREEBTERNLAMN, G HEEER" A
.o ERER 4D RAEAYTEFERRERE
AR RESERLTHANERETFEHAEN. AT
BTk + 98207 it &F R ABESEF
AR EL, HHTRANSRERARAN
LR/ ECS R ARFFIRM T FARE
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