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Direct inducement of adventitious bud by hypocotyl and cotyledon and establisment
of regeneration system of Eucommia ulmoides
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Abstract: Objective To explore the buds inducement condition of hypocotyls and cotyledons and
establish the regeneration system of Eucommia ulmoides. Methods Taking embryos and hypocotyl slices,
cotyledon pieces and shoots from E. ulmoides as explants, to inoculate them in a series of media with
" hormone at various concentrations. Results In selection of explants, hypocotyls were better than
cotyledons. The MS medium containing 2. 0 mg/L. GA was the most favourable for hypocotyl elongation.
Being cultured in MS medium containing 0. 1 mg/L NAA and 0. 8 mg/L 6-BA, hypocotyl slices could be
induced to produce adventitious buds directly and the inducement ratio was up to 47%. The optimum
media for shoot strengthening and root inducing were MS+1. 0 mg/L 6-BA and 0.1 mg/L NAA, and 1/2
MS+1.5 mg/L IBA and 20 mg/L sucrose. Bud growth coefficient and root inducting ratio reached 2. 48
and 91.7% in 28 d and 14 d, respectively. Conclusion A stable regeneration system for E. ulmoides with
higher efficient has been established, so as to lay a way for transferring the exogenous gene into E.
ulmoides.
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R IUFE RGN ERIIR AR EEZ M EE
A5IRERIEHZR ZREMAPFESAEBR
EEBERFHBBEL ANRELEER.MET
% HPREREAFEEA RS Z 1 FAt
HAPGRBHEEFZAAGROREMEY .
e A JR T R o ) JLA 36 4 G L TR I 5 R 0 25 AR
43 0 4 B B R 6 B 5 3T R 45 O T A BF R L ROR B
F BT bR R R A A A, AT R — B BF 5T
ENHIIE. A RNFH U EET RERALERARR
HApRECRAIERRE.
HApRAREFBEIEEN—MAREEY. B

BIXT AL A AR T, 4R BT O T A B
REA—EHRE,BEXHLBERRNTREESH
EHEARELEERE HESERENEXRE
BREARL. £EFEVEREY R U7 me
AT S S B AME RS B A AR .
Chen ZC1g sy TH M — AR M ERFRYR
ELEHER T E. REZESIUHARBTREL.
HE HRBESAGARFFEHEEK BRREE
15% L b BIER B REMK . EE Y DAL fhot B R
Jo SR, MB(MS EHLGE B5 HH LR HEFE
AEAERE RAMKRSNE TDZ FHE. AR
HEREEMMBRATAEE BB ERSHLL
IR A, A s B R F AL fh R IR 8 F - B BR S 9 5
HE HEBSAEFRE B TRIBE . BH
HHPAREFEFEEERR, MM EEBRERA
HAPEE T EA,
‘1 HMRSAE

1.1 e SERES

1.1.1 AR E . AR R KR . Hit
AT £ R, A H kKb ¥k 30 min, ZEREHTIE
&, AEXE/KEH 15 min, B 75 % BEHHEE 60 s
JEEEA 0. 1% FRAK P BN 30 min, TEAKFELE 5 K,
BHNE . K HEEE N FEREIMS E5REd TR
HAT AR SR MS 53R M 30 g/L BERE,7
g/L 3if%,pH 5. 8,121 'C KB 20 min,

1.1.2 HEF&M LRBREE R 2 000 Ix, MHXE
16 h, 3B EF (26+2) C,

1.2 ¥

1.2.1 AR, FHARBESFENS
EFREMBPRERBEME 0.5 cm £HM, B
KPR R, R B 1~11 ,
14 d J5 LB R [F 3% 55 2 o A P R B 7 i 9
B HHBERKRRERRAF=STHREK

E/MERHREEE ., FFRERERLE L.
£1 TEM6BARGARRRENTHMEMKHER
Table 1 Influence of 6-BA and GA at various concentra-

tions on hypocotyls elongation of E. ulmoides

$B%#E 6-BA/(mg+L1) GA/(mg+L™1) ASMEEkE FEMHKER
1 0 0 . 23 1.38
0.5 0 22 1. 46
1.0 0 24 1.61
2.0 0 23 1.78
3.0 0 23 1.56
0 0.5 24 1.52
0 1.0 22 1.71
0 2.0 21 1.90
0 3.0 23 1.73
1.0 1.0 22 1. 67
2.0 2.0 23 1.51

1.2.2 MAREFEFESHERENTE: W HEFEMHR
FHEERESE, FHRITEHE s MARARSINE
PR RIRBE I, & 3 MCRRBER BRI AR 15
FEFRENEPEHRTFHRACERRERE
(F2). ¥ 0.5 cm AR R FrHIE, 2 5l
BIEFRE 12~26 ,28 d BHEHACHHERE. FAE
¥HSR=FSHAEFHOIME AR SN B
100%) . 8 14 RAMBER—KIBEHRE, LRH#IT3
W, BRI 24 MMM,

1.2.3 FFHMAEFEHEES R R RE KR EN AR
FREEERRMARSERPAEFBERRFENMN
HFEEFPEREBEMNIEM. 2B RA 0.5.1.0,
2.0.4.0 mg/L 4 M RBIEE 6-BA, & 0.05.0.1.
0.2 mg/L 3MEBKER NAA TXAE 4R 12
FREERE, NP IREE AR E A R
BAEMBUAAGCER. BHEN 1.5 cm EAWARE
ORI BB 27~38 P, 28 d FRIH
FHERREHBRB AT EMNHEREIERER
ERRB =GN FERE/ENNERE, MR
B=2MHEREFH/EREL . B U XEH—
WHEFRE,

1.2.4 FWHARER FHAKAHEATERR
RERENARSBEMBRERENERE, MW
ARNEFERERRELIRISBEMNBEEREEK
BEMAEKER. ATHEEALMAEFERM IR
ERYF ALREMBTENERmLE,RH 1/2 MS
M 1/4 MS FHHn 20 mg/L BIREREENE A B
EBEEEBLY3ecm EENFHRBEIAREREE
DR, UdBEZETHBRNERBR(ERE=41]
AR/ BRSMEE S X100%) . ERER 3K,
G REER 16 MK,
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Table 2 Adventitious buds inducing ratio of hypocotys and cotyledon in E. ulmoides
with 6-BA and NAA media at various concentrations
- - B W ¥ o

HORE GBA/(mg LD NAA/(mg L) —raamenry FREAN AARIE  FEEREE/Y AREEK
12 0.6 0.1 36.1 b BC 17 ¢d CD 69 20.8b B 6 b BC
13 1.2 0.2 13.9 fg FG 8 gh EF 67 8. 3 def CDE 2 cdef DEF
14 2.4 0.4 2.8hH 1G 71 2.8 gh EF 1 efg EF
15 0.7 0.1 40.3 ab AB 20bB 68 20.8b B 6 b BC
16 1.4 0.2 19. 4 ef EF 11{E 72 12.5¢d C 3 c¢d BCDE
17 2.8 0.4 5.6 h GH 2G 72 1.4ghF 0fg EF
18 0.8 0.1 47.2a A 25a A 67 30.6a A 9a A
19 1.6 0.2 26. 4 de DE 15 de CD 71 13.9¢cC 4 be BCD
20 3.2 0.4 5.6 h GE 2G 71 4.2 fgh DEF 1 defg DEF
21 0.9 0.1 33.8 be BCD 18 ¢ BC 72 23.6bB 6 b BC
22 1.8 0.2 13.9 fg FG 8 g EF 69 9.7 cde CD 3 cde CDEF
23 2.7 0.4 4.2hH 2G 69 l.4ghF 1 efg EF
24 1.0 0.1 27.8 cd CDE 15eD 72 22.2bB 6bB
25 2.0 , 0.2 9.7 gh GH 6hF 72 5.6 efg DEF 2 defg DEF
26 4.0 0.4 : 1.4H 0G 67 OhF 0gF

£I3 FRAEREFHMFEFHHARBMERRE

Table 3 Multiplication coefficient and growth coefficient of adventitious buds in E. ulmoides with various media

.83

B SR ERENK LM E R EF BB HHEARR
6-BA/(mg « L™%) NAA/(mg+L™Y
27 0.5 0.05 23 1.81 47 2.04
28 0.5 0.1 24 2.01 38 1.58
29 0.5 0.2 24 1.73 31 1.29
30 1.0 0. 05 24 2.29 63 2.63
31 1.0 0.1 23 2.48 41 1.78
32 1.0 0.2 24 2.21 37 1.54
33 2.0 0.05 22 1.33 80 3. 64
34 2.0 0.1 23 1.42 64 2.78
35 2.0 0.2 21 1. 30 49 2. 34
36 4.0 0.05 24 1.03 51 2.13
37 4.0 0.1 22 1. 05 40 1.82
38 4.0 0.2 19 1.02 32 1.8
F4 FEEFREPHMBREFERRLE
Table 4 Root inducing ratio of adventitious buds in E. ulmoides with various media

BRERS BFEAR S S A RSME AR ERE/ %

39 1/4MS+IBAL. 5 mg/L+ B4 20 mg/L 46 26 54.1¢C

40 1/4MS+IBA1. 5 mg/L+ #E¥E 20 mg/L 43 19 39.6dD

41 1/2MS+IBAL. 5 mg/L+ F# 20 mg/L 46 43 91.7a A

42 1/2MS+NAAO. 5 mg/L+ FE#% 20 mg/L 44 33 68.7b B

2 HBRE5HW B ASIMEEE R AFRAAR E—ERERE

2.1 MAMBREKBESEFENRT - SREY,
6-BA K GA REWEXM RN M KA R AL W (E
1. EBWELE 6-BA KT 2 mg/L &, HxF R IR
FHEKAHBWEAER, B EHNERE
WA K, BEH 6-BA R FHAMPHERH ALK, 6-
BA i3] 3 mg/L B, MR EM MK RERET

WEN,GAXHMREEFHHERSEABY
REER, £ GART 2 mg/L WA THEEH R
BV A3 A R R A e K R B0 2 R E
Y GA X% 3 mg/L B, M PR IR A MK REA R
THe. 7 MS B 2.0 mg/L GA Wi EF B &
B ARRE . F A RBRERE,
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2.2 MM AEFEFEFERERRASHME:
ERLBF AAEBOAEFEFURABKLT
Fi,RFE2CRABKEE LSD B, T HENH,
Al —FlEARiC R FE . RRLER; RKNEFH
ARERERBE , HFHIRRBR S5 XM 1% BEHE
EZRKP). 6-BANAA & ¥ K LA X #E 4
AEHFFEFIREERENE W, YHERH 8 15,
6-BA 0.8 mg/L,NAA 0.1 mg/L,#: {# E##1F
HOAEFESFEER. SHERR. KR .BLE
&N R R -, 255D H 47% , F ot
3%, MR FHBESAEERRLE 1. KERE
WER 6-BANAA SHHABAREEFESAF, &
MR AT, BHEENLER REWRER M
B E 5 S RMMK; 2 6-BA &3t 3. 0 mg/L B,
BRUNMAEFFHAEREF N B, RN RS
AREFEER FARBF N LEEFEETR
SR, EMEREMFDEREL 14d EHH,
HERE. GOAMELSHE R RFENFERE, 214
EEFHEBRAEHEE D, XIBAREFRBETE
W.FHEEENEGOLAEBERSHEEAR, R
ZAGALHBEI LB, BEEFA TR, X
H5EmMKBREETAR .

;Ewm”

a- A EMERARANER b-ERESHNAEFG D
cHEMBESHENREFCSD d-FHESEHREFGD
e- B3R A 6-BA M BN B S 5 T BT 2
a-formation of original hypocoty buds in E. ulmoides
b-adventitious buds induced from hypocotyls(8 d)
c-adventitious buds induced from hypocotyls (28 d)
d-adventitious buds induced from cotyledons(8 d)
e-malformed buds with 6-BA at over high concentration
1 HfhEH. FHHREFES
Fig.1 Adventitious buds inducement of hypocotys

and cotyledons in E. ulmoid
2.3 HAAEFHEERIEFER AR NAA K
FEEET HERBFERVBER KR D. HF

NAA 8% 8 7+ 5, B 7 3R 0% W B A, B3 M ZE AT
2 T B SR o DL AN DA SR B BK P NAA
6-BA AN RBRE THERAR AN M FERHAR
E5FEE 6-BA M, MHE ABEHA B EREK,
#2.0mg/L EAERBE. MFEHEKKD,6-BA
B NAA e FE RIS 7 6-BA B WEAKF T
ARKEROERERNE. X 6-BA KENIAE
ERRBEABEREEK. BEREM 6-BAXTFH A
KAM LW EA 1.0 mg/L 8P B, EHORYE X
F ot 25 5%, R A 31 Sk R EYURERLF, WXt
FHAEREFEHEM, 33 SHRAEREBRENEE,
EER2AERED HAREFRFEREHE
ERBRERE 2,

a-f R ERFARER (14 D
bt ff R 8 S A KAR IR (14 D
a-adventitious buds growth of E. wlmoides (14 d)

b-adventitious buds multiplication of E. ulmoides (14 d)

B2 HOTEFHLFREA
Fig. 2 Strengthening and multiplication

of adventitious buds in E. ulmoides
2.4 HEFEFEMZER-HRERKT. BE
IBA 34 R EBURIE T NAALRA 1/2 MS
BREMBNERBHAR R TRA 1/4 MS 7%
PR AR SR, AR 4. SR RUF N T AL AAR 41
SHRRERBAGEN LS. F/M 14 d HARER
FEpk A E FERELLE 3,

7 i
B3 HOTEFER
Fig.3 Root inducting of adventitious buds in E. ulmoides
3 g
AHEEREFEEASERPREREER, — &



% %% Chinese Traditional and Herbal Drugs # 38 %% 12007 &£ 1 A

* 105 -

HHBRARMSAARNALESESHAGA
LA UAEE MY HFHEREEREHER
SURSUBEREOIEAR, B2 ESFEE
BB,

BX MS B3R 5B 0 2. 0 mg/L B GA H: HEH
MR AERSRBGF . HAFERHAGRENE
HEJEMEERHE 0.1 mg/L B NAA J 0.8 mg/L 6-
BA #) MS 53R % b, JR#% 20 d AR5 O 4b R
B . ReR AR S BB B3 R h AT
BEAEH, BRREED4TY%. SHERRKDR
BRABEANHREREHRE, RN
RSP, 55K A MS 5520 1. 0 mg/L 6-
BA.0.1 mg/L NAA K MS 32 Z M 2.0 mg/L
6-BA.0. 05 mg/L NAA MBS EIF, 2 28d ¥
ERRBREHEARE S AP 2.48 71 3. 64, £
BEERA 1/2MS $EREM M 1. 5 mg/L IBA &
20 mg/L FENE. 2 14 d MR AAERE KL 7%,
ARMRBLTRERKOEBEEER, WINERE
HEALMPEETERM.

EENMERBESABPRBEREKE LM
BEARFLHRERERH TN EXRET &

BEIMERKRTR T EL T RMAEY TEAPAE
EHBERN—RIVEFE. BARARFENZ
BRI AR AR R L RB R ER EERK,
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