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Moo BRmem' FAK Bmat' T &
(1 SRR AT B A B EAX RS
2 BRI TR D)

R H T TR A e S8 B, TR M T A G SR AT T IE. SRR L 2.1% NaCIO XFh 7K 10
min, EFEBHRE,SLEEN 0; 918155 6-BA BEKE N 1.0~ 2.0 mg/L,NAA ¥ 0.01 mg/L,2,4-D 3 0~ 0.01 mg/L,
SRR N 2~ 2.5 B NEFRERT NI MSEFEST I FEMNKETE +6-BA 2.0 mg/L +IBA 0.5 mg/L+2,4-D
0.5 mg/L; EMRIEFHF T BA L NAAEAR THRBEMNA K, HE NAA KBRS , A RMEERNR, KRREAE
#Eit 0.1 mg/L,IBA WEBEEE R 0.5~ 1.0 mgL. S AUBERFRABRPHAENELRR XX —RE,FRT
X ALk (NH, NO; \MgS0, * 7TH, 0.,CaCl, *2H,0) Bk FERIM B i Fh K 9 L BT SRR, & 8 R B LA
BEE, % MgSO, +7H,0 ¥ E 4 300 mg/L.NH,NO; ¥ 4 1 600 mg/L MS PEEMER 3 587, B G R B, 1
Hth 3 EREZABRARALBEANEFARE 0 MERSLBREFH NI LRR LN ERYREE.
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In order to develop the genetic transformation, tissue culture of Lespedeza cuneata was studied in this
paper. The results indicated that the best time of seed disinfectant of 2.1% NaClO was 10 min, and the
pollution percentage was zero under this sterilization condition. The optimal concentrations of primary
differentiation were 6-BA 1.0-2.0 mg/L, NAA 0.01 mg/L and 2, 4-D 0-0.01 mg/L, on which the
differentiation index could reach 2-2.5. The optimal culture medium in secondary differentiation was MS
medium containing original macroelements + 6-BA 2.0 mg/L + IBA 0.5 mg/L + 2,4-D 0.5 mg/L. IBA was
more suitable than NAA for the rooting of plantlets. The optimum concentration of IBA was 0.5-1.0 mg/L,
whereas that of NAA should be less than 0.1 mg/L, since high concentration of NAA had an inhibiting effect
on rooting. In order to solve the serious problem of bud etiolation, experiments with different concentrations of
NH,NO,, MgS0, - 7TH,0, CaCl, - 2H,0, iron salt, sugar and types of lights were conducted. The results
showed that the concentration changes of N, Mg and Fe had significant effects on inhibiting etiolation, and the
optimal concenirations were NH,NO; 1 600 mg/L, MgSO, :7H, 0 300 mg/L, and iron salt 83.4 mg/L. Another
three factors had no significant effects on etiolation. And there were no significant differences in the generation
index for all of the six factors in the etiolation experiments.
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8B F ( Lespedeza cuneata) F %5 5 A G B
HFREAEY, REEE, IR BE %, T 5
MEBEAF EANNRRESHER LEE R
RFER, METUENAR ™ . 56T
(L. bicolor) SEIERAKLF (L. cyrtobotrya ) F M LLEE,
B AL T RAEREEYBBK,HIHRES, &
H¥Ewrgz Wik, hi#E— P RSEM ST HHH
RN E AR AR, AT ETREMAE THERN
T2, AR REM AR THREFROBRME, U2
HERETEMNIEMNER. BRiA FRHHRES
E 4R R A R R BT IR, UL RS
N EREYARE RPN AERK T (L. sericea) .
R T HNXEHBE T (L. daurica) , IXHEY
Xt EM AR T (L. formosa) A K BRAES 3t — 88
BF#HTEMR, A EME TX SR EY F 8A
R RS LR, (5 e A 0 B N S A T R M A A A T
AL EFRP . AT B FH#ITTRAIR
GRS, X T A — BT R T RN
TSR R EE .

1 MEEF®

1.1 BaHHENRESR

BH#RTHRTRAZEBEALM, BP
EMARFAFARE. FFRAAEK0.1%(2.4.6
min) 1 NaClO 2.0% 10 min Xt &% M 88 & 7 ff 7 347
KEE M FEMT MS 574 . BHRE 50 ~ 80 AL
T EMIOR.FHTERFE I1SdER, BULF
Wi M IR 2 2L B, 90 K R om AR 3 43 . B LA
T AR B (LU TER Y FH B E TR
EEFRTHAERRAR . EF —HilK+$,6-BA
BV BE 433128 0.2.1.0 F1 2.0 mg/L; NAA #J ¥k & 4
% 0.0.01 1 0.1 mg/L;2,4-D BIWEE 4 FIH 0.
0.01 M 0.1 mg/L.5E 4R BN T & A& K EA
FIvk B 2 RIEHE , 6-BA MIMKE 2514 2.0.5.0 A
8.0 mg/L; NAA MI¥R 43514 0.01.0.1 #1 0.5 mg/L;
2,4-D HIREE A B/ 0.0.01 1 0.5 mg/L. EXAK
WiItHRA LG SHAGHEMN 15 T, &8
3.
1.2 #RIEF

BT A0l , BT M O MS SRR A
KETESFNA 1/4.172 F1 1 £5;6-BA B9 ¥ & 51 5
4 0.5.2.0 F1 8.0 mg/L; IBA HI¥E B 4> 1 4 0.0.01
0.5 mg/L;2,4-D ¥R BE 43518 0.0.01 1 0.5 mg/
L. EZRBBITHRMA LG . SMHGERH 151
ML EE 3 K.

1.3 £REF

BOFRFER LR MS B RAES B RKER
AOFB)HZ 12 REXTERUR FE)MERAR

Em LB L0 IBA I NAAERHEES, WEH

AERFBEHLRERE, EERERE BHEHFERE
10 e ER 3 K.
1.4 BREEAXENRE

Fm Bk d kLA MS KETE T
NH, NO, \MgSO, - 7H,0. CaCl, - 2H,0 LA K gk & . 6
BEARMERRERZRLE(E ), MEMBEZ IR MS 15
FEEPHUE A SMEBER L R 6-BA 1 mg/L
+2,4-D0.01 mg/L. BEMIEHREEM 5 EH,E
23K,

®1 BEFETRITE.ELRIET
TABLE 1 Experiment designs on the factors of
ablo-salt, sugar and light

MgS0,-7TH,0 % CaCl,-2H,0 k#¥E/ NH,NO;, & Bk E/
JE/(mg L") WBE/(mg-L™") (mg-L™") B/ (mg-L"") (g'L™")

500 600 83.4(3f%) 1800 HEK30 HHE
400 500 55.6(2 f&) 1600 MR 4%
300 400 27.8(1 /%) 1400 30 Bk
200 300 13.9(1724%) 1200 BENF 40

B £ 5 FeSO, - 7H, 0 F Na, EDTA - 2H,0 % & #7; MS #* MgSO0, -
TH,0 4 370 mg/L. CaCl, -2H, 0 4 440 mg/L. NH,NO; 4 1 650 mg/L.
L% 27.8 mg/L R 30 ¢/L.

LA MEFREPRAALLR, SRMNE
¥ 30 g/L,BAR5~6 g/L,pHEEE 6.5~6.8. I
FEHBIE R 20°C, e RETE Y 14 h/d, J3R K 2 200
k. X RBCH A E SEFHE. A&
% S B H AL & F| A SPSS Bk 44 F # K-S test i
TRE, IFEESSMH, MRA—-THESTRE
HILE.

2 EREHH

2,1 RBEhESF
F0.1%FKM 2.1% NaClO X ff 7 KB, #/H
10d EMETTRFEMEFER(KR2) AR2TH,FHE
ERKEBBIMERK,SREFEZH THE.Z 6 min K
W5 REEN M TRFFANBIES; A NaClO
KE,10mn SHREHO MEEFERS.XT
NaClO B/ DN T IR, RIFEHE 2.1% NaClO.
%2 FRAREMNEFERENENHF
SREMZFRHNMN %

TABLE 2 Effects of different sterilization reagent and time

on the pecentages of pollution and germination of seeds

0.1%F+3% 2.1% NaClO
K & i} [} /min 2 4 6 10
EYE 13.8 14.0 0 0

EHEE 1.7 0 16.1 24.0
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2.2 PRIESF

AT B AR, Y A IE R, 23 d
JEMBESE R . B — IR IERZ KK 6-BA BfEWKE
4 1.0 mg/L, NAA BfEHE N 0.01 mg/L,2,4-D &
HEWE N 0.01 mg/L,BEFEZ0H,3 HIBHFE3
MRETHERYREDBEHKFE.

B RIRB AR AERE TR MWK .6-BAKE
5 2.0~8.0 mg/L,NAA 259 0.01 ~0.5 mg/L,2,4-D K
0~0.5 mg/L(K 3). HE 3 W LIEH,6-BA HRE
WHE N 2.0 mg/L, NAA W EWE R 0.01 mg/L,
2,4-D WERAEWE R 0. K ,6-BA IR K,2,4-
DHIE B/ . & £ 0 M (3£ 4),6-BA Hl NAA 3
MREAREESR,T 2,4-D £ 0~ 0.5 mg/L 5%
BEEFLN . X 6-BA Ml NAA 3 Mk BT S E 1L
B(ES), 5HREW,6-BA 2.0 mg/L 5 8.0 mg/L B
BEXR NAAOOl mgL 505 mg/LEEEER.

PARARERBAER BHATE,BRIMEK
NAA W (EWRE — 3, B R 6-BA FIIRBRERER
—H,BE1.0M2.0mg/L HERLEELREW,H

I 6-BA S AFEWKBEN7E 1.0 ~ 2.0 mg/L Z 8] .

F3 AERKEATHANOREFILABEME
TABLE 3 Effects of different growth regulators on the

primary differentiation of buds

6-BA NAA 2,4-D 23 dEHEERK
1 1(2.0) 1(0.01) 1(0) 2.39
2 1(2.0) 2(0.1)  2(0.01) 2.02
3 1(2.0) 3(0.5) 3 (0.5) 1.976
4 2(5.0) 1(0.01) 2 (0.01) 1.946
5 2(5.0) 2(0.1) 3 (0.5) 1.95
6 2(5.0) 3(0.5) 1 (0) 1.8125
7 3(8.0) 1(0.01) 3 (0.5) 1.809
8 3(8.0) 2(0.1) 1(0) 1.783
9 3(8.0) 3(0.5) 2(0.01) 1.545
AE1ZH K 6.386 6.145 5.9855 Y17.2315
KF2ZFf K, 5.7085 5.753 5.511
KFE3ZH K, 5.137 5.333 5 5.735
K./3 2.129 2.048 1.995
K,/3 1.903 1.918 1.837
K3/3 1.712 1.778 1.912
R 0.417 0.27 0.158

T4 EKATARDRERBALRNOFESH
TABLE 4  Variance analysis of the effects of growth
regulators on primary differentiation of buds

EZRER AHE VM SS HHEMS HHIHF F1E

6-BA 2 0.263 0.1315  46.14" Foos =19
NAA 2 0.111 0.0555 19.47° Foo1 =99
2,4-D 2 0.04 0.02 7.02
HERE 2 0.0057 0.002 85
BRE 8 0.4197

H:"EZREE(e=0.05),"ZRKREE(«=0.01), F[E.

£S5 6BAFMNAMAREFRENHZSELR
TABLE 5 Multiple comparisons between the concentrations
of 6-BA and NAA

EE K/3 1Xio10— Xal 1X; - X1
6-BA X =2.129 0.417" 0.226
X, =1.903 0.191
X;=1.712
NAA X, =2.048 0.27" 0.14
X,=1.918 0.14
X, =1.778

Se=0.030 8, Do.os = 0.256 6, Do = 0.585 2

2.3 #REF

BTt 95 404078 B i 2 003 28 Bk AT 1 FE 3
F,23dEME ERILK6. HETUFE,MS K
BIULRWETE 1 £%,6-BA WEFE 2.0 mg/L, IBA WK
£ 0.5 mg/L, 2,4~D 7E 0.5 mg/L Xt ZEB ML R B

£ . H 9 6-BA BI/E A& K, 1BA MPERA & /.

Fo6 £KPFHNEREFHARNRHEZMN
TABLE 6 Effects of different growth regulators on
the secondary differentiation of buds

MS KB 23 d /545
- 6-BA IBA 2,4-D R
1 1(1/4)  1(0.5) 1(0) 1(0) 1.13
2 1(1/4)  2(2.0) 2(0.01) 2(0.01) 1.33
3 1(1/4)  3(8.0)  3(0.5) 3(0.5) 1.20
4 2(1/2)  1(0.5)  2(0.01) 3 (0.5) 1.33
5 2(1/12)  2(2.0)  3(0.5) 1(0) 1.47
6 2(1/2)  3(8.0) 1(0) 2 (0.01) 1.27
7 3(1) 1(0.5)  3(0.5) 2(0.01) 1.37
8 3(1) 2(2.0) 1(0) 3 (0.5) 1.57
9 3(1) 3(8.0) 2(0.01) 1(0) 1.26
KF1ZH K, 3.66 3.83 3.97 3.86 >11.93
KFE22ZH K, 4.07 4.37 3.92 3.97
K3 ZH K, 4.20 3.73 4.04 4.10
K. /3 1.220 1.277 1.323 1.287
K,/3 1.357 1.457 1.307 1.323
K:/3 1.400 1.243 1.347 1.367
R 0.18 0.214 0.040 0.080

BITES(ET),MS HFE .6-BA f12,4-D
A [} v B X ZE B 43 ) 52 W 35 B S K, 7 IBA 3
MREMERALE Z2ZEHK(E L) . MS KE
TEURERIFEMINENY S5 14 RBKEERE
M2 57;6-BA N 2.0 mg/L 5 0.5 mg/L #1 8.0 mg/L

FT EKBATHEAREFIEALROTESHF
TABLE 7 Variance analysis of the effects of growth

regulators on secondary differentiation of buds

EZR%XE BHE VTHMSS HH M HFWF F

MS KEJXE 2 0.053 0.0265 265" Foos =19
6-BA 2 0.0789 0.03945 3945  Fo0 =99
IBA 2 0.0023 0.00115 11.5°
2,4-D 2 0.0095 0.00475 47.5*
RE 2 0.0002 0.0001
BIRE 10 0.143 9
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WERKFEEKF;2,4-DF 0.5 mg/L 5 0 mg/L
WERIKFEEKFE.
8 MSAMITE.GCBAM24-DRE=-HENSELE

TABLE 8 Multiple comparisons among the concentrations of

macroelements ,6-BA and 2,4-D

H#E K/3 1Xi12- X3! X, -X,!
MS KEIL#E X, =1.220 0.180™ 0.137

X,=1.357 0.043
X; =1.400

6-BA X, =1.2717 0.034 0.180"
X, =1.457 0.214™
X;=1.243

2,4-D X, =1.287 0.080" 0.036
X, =1.323 0.044
X, =1.367

Se=0.005 77, Dggs =0.048, Dgg =0.109 6

2.4 £RIEE

PSP W T 22 B4 7 A IBA #1 NAA
FREMR,EPH BA B AR MS BFE 1
RKETLES 12 RETTEREX I, M NAA FEFRA
12 KETXE.20dEMBERH, RETEN 1 F6
ARFHBRT 12 W ERE, Bk ABEY
AREBUEAFFER,MEE BAKENFE AR
EEWME BN, F A RBARYKEAE . &
AX/HEE,THEEIBAN0.5~1.0 ZEKKE (F
9).NAAKO.1 mgyLAEFHEKR,BREHEME
FRTFAGARER MARFER. B, BA K
NAABE S HEFEMARTFRE.

#9 BAXMERMEM
TABLE 9 Effects of concentration of IBA on the rooting of buds

BA HEFE/ (mge L) LERERE 12 FERETHE
ERE % AR E/ % R #/em 4R
0.1 54.2 76.9 1.08 0.64
0.5 41.7 100 1.33 1.07 Ak, Ll BELFL;
1.0 54.2 90 1.60 1.61 BXEHENFEH
1.5 44.0 83.3 1.83 1.81

2.5 MRFAACERRRE

Bt FARERIBPEAMARE R ™
B AXUMS BHREFHREBETEUREE LR
WK E R B, 4057 X 26 o0 B X8R - A
FFMH LR ES LB BRI RN .
2.5.1 Mg REMNHSLERKBRFLGHH

HE 1A LLE S, ¥ EKE 200 mg/L #1752
500 mg/L BF , AL B E AR HHHKE Y 300 mg/L

0.701
0.60F

0.50+
2

200.00 300.00 400.00 500.00
MgSOK &/ (mgL ™)

A, # AL BB K. BEE MgSO, - TH,0 W E R, ik
AEE BB REFES0, REZEERL
R LFARBBEKFE(F=4.052", P=0.016), T &
FHY AR M ERBRAERFIBEKFE(F=
1.950, P=0.144) . £ L 7T H1,300 mg/L 3K &
5 500 mg/L #1200 mg/L AEELE LW ERAFE
7K 3 (300 mg/L 5 500 mg/L, P = 0.003;300 mg/L
5 200 mg/L, P=0.049).

4.00

0.00

200.00 300.00 400.00 500.00
MgSO4R [/ (mg- L")

B 1 MgSO, ¥ B XM SIEF ML R L R B

FIGURE 1 Influence of concentration of MgSO, on the etiolation rates and differentiation index of L. cuneata

2.5.2 NRESHSWLERAEFHG A

A3 2 BT %0, NH,NO, ¥ £ B 2 1 800 mg/L B fik
21200 mg/L B, AR R . GHIKEN 1 600
mg/L B, R BK, AR EHETFH TR
W EwERRY R, SRR, NHNO, R~
FWEREZEAMELNEREFBEKF(F =

7.865", P=0.002) , EFTHTHLEB LW ERE
HEFBEKFE(F=0.676, P=0.579) . 2L FI
# ,NH,NO, YR H 1 600 mg/L K ¥ L35 1 800 mg/
LA 1200 my/L A BEZE5 (1600 mg/L 5 1800
mg/l., P <0.001;1 600 mg/L 5 1 200 mg/L, P =
0.030) . ‘
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B S HMHETHRAEFHPR 35

NH,NO; & /(mg L)

3.00r
250
2,00
%
e 1.501

R 100}

0.501
0.00

' 200 100 100 1 800
NHNO; # &/(mg-L™")

2 NH,NO, WEEX B S F R BN L RENE R

FIGURE 2 Influence of concentration of NH,; NO3 on the etiolation rates and differentiation index of L. cuneata

253 HERENSLABRAKLAY A
HE3ES, FEEKIREERE M, SRR
Ml . E oW SR ARKRERERILEEK
EREIRBEKFE(F=39.298", P<0.001);7
FHHASUEH LHERKEBBEKFE(F =
0.128, P=0.942). 2% MS e W E K 3 56T, Bk

1.00(

050 1.00 200  3.00
BRI

Mok EEEEAE B 18 12 FRERE
RBEERGHES 145, P=0.001;3155 1215, P
<0.001) 7 H 2 5 E S5 1 5 12 {5 E AT
BEBEELZRQMHES 14,P=0.003;21F5 124%,P
<0.001).

300
2.50
2.00
1.50

SRR

100}

0.50
0.00

050 100 200  3.00
Bk B/

3 RIWEXBITASTRARFSURBH R

FIGURE 3 Influence of concentration of iron salt on the etiolation rates and differentiation index of L. cuneata

2.5.4 Ca" Bkt 2B ARG YA

S EAP,Ca® R R FR R L R
JEH RS AL B B 7 7 T e K A AL R AL
HE B H FESHI R Ca ML EE F=0.780
(P=0.515) . #4L3& F =1.258(P =0.308); s>k
RE F=4.693(P=0.022" ) . EILF F=0.777(P
=0.529); 6L BB F =1.514(P =0.259) . # fb
R F=1.626(P=0.237) . Al EHLBEFTERBER
BE BAFERFIK, BIFAFIREEH P 5k
REERAARE . FHX 3 FHEFHERBKRE
BB F KT X RA KL X X 8 F & kKL R
Xt R R B WA K .

3 R E5H®

ARBRBREEMNARFERREFTRFFRSB
FHAR, %M 2.1% NaClO K& 10 min 1k 2| 4h
MAEREWEN HMEEFRERTHERZXEE.
Ze RS X TR 31 Rk RS AT B 5T B 8 X 4B
BB T BB T MR T T T RRRA
B, 76 MS A1 BS R AE Bk T EREE SRR, B
EWEH 2,4-D 0.5 mg/L + 6-BA 1.0 mg/L + NAA

0.2 mg/L+ KT 1.0 mg/L + GA,1.0 mg/L,{A 5L R
AKREF, AL HTE 19.9% ~ 62.3% Z 8] . FERIR I 3%
AL T MR, L RR R B EFIKIER
RY,6-BA B AEWETE 1.0 ~2.0 mg Z[8],NAA K
0.01 mg/L,2,4-D HBAEW B M FE 0 ~0.01 mg/L Z[8],
SICREIE 2 ~2.5 ZE) FEHRIEFF, MS FHE
KEBTENEKE 6-BA UK 2,4-D XM B E R
EX W, HENBRERT N MS & 1 fFRETR +
6-BA 2.0 mg/L + IBA 0.5 mg/L +2,4-D 0.5 mg/L.
B RBARE,NE 1.2~ 1.5 28, Hik, 5
BHELAFFHE—F R

HEAERIERP MSEFRES I2FRETRE
REHBETFIHGRELE BREREARSEEK
FEW IBA, T NAA & ISR E, S HKENES
A A 2 G T 40 TR AR A A R R S SCRRHRE , A ]
FE Wy A AR o A K B Wk (IBA B NAA) B LY L M A
=5, WNTE 4% A 58 ( Robinia pseudoacacia ) B4 AR
B HE NAAKREN 03 1.0 mg/L TR S
hOHERRRZEHFEZBE" , X545+
NAAVEEM A BMHERMSERBBRER . HE,
FEHMRARY EEERKERENA R, REER
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RO RCR 3R , 24 3% B — 2 Wk B i UL ] A AR
IR IBA BAEWEE N 0.5~ 1.0 mg/L, A B4k E 3%k
Ut,IBA L NAA EHFI FREA BB ALK

B AR F RIS R I kR, ™
HE A O, A AR L B A& B
2 FERRTRE WAL EZ R, 9K E R
FFNA [FP6E B vk EEXT B A F e e A
TRELW, M R AEKER MW BT b Bk F
AT BERW . TEMEA, & KAk E A
FIETHREEAE, SLHMIKERE EYREEE
R HWRE YR MS IR EPIRE, BILR K
YIERTE 30% MW EN LT A THM HE 75
MAK USET MSIEREPMSEERFREE
FEARBALE A K, AL RRERN 20% , T MS 3 FE
TEARM N 0% EH. B, X 6 FHE &M
R FF T AR BE R A AL 5T
MARRBEREREL™ , TEFRE L EER T
R , A BB BETRBBRE BRI
H, LA B ARSI RETEY R EELER
EEPWT AR A B R R AR A B R
AR RS ERE T, FH AT 5] &Y sME
pH FH 8, B A UM FEAR, AT S B 9 1 R
B AR B EHY EAREENRER, FH
Mgk EAER A B MER, XE kKRR D
WAAFHEL AN E SR B HREN THEYIE
BAKAEHBWER, £ BN ( Cucumis sativus ) "t
HAHR P AR REMALHBLI B8 A&
X — S R R e P 18 B ST A S B
NN, 4B By ik ok 7 3 TR ER 8k R A K B S A
FRBEES BN EA K LR AR
EHEYBRBMEEARES SR 5 EKRRL
FER, S BRAME pH FH |, AT # T 8% is
SR EAME™ Ak, EUEHRB P, &
Ak Rl BT, 35 X FEAIK pH .

$ X X W
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