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Condition for induction and differentiation of callus and propagation
of adventitious buds in Bupleurum chinese
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To study the condition for induction and differentiation of callus and
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with 6-BA 1. 5 mg/L, NAA 0. 05 mg/L and CH 250 mg/L was suitable for propagation of test-tube
plantlets, 1/2 MS medium added with NAA 0. 5 mg/L was suitable for rooting. Conclusion A great deal
of test-tube plantlets could be differentiated and propagated rapidly by calli induced from stems and floral

buds of B. chinese. Then the regeneration plantlets with normal growth and development are obtained.

Key words: Bupleurum chinese DC. ; callus induction; callus differentiation; adventitious bud; test-

tube plantlet; rapid propagation

EHANFERFE . EFERGHAFEMA,
FREMRK. HAM TFEHENHREIEETTAA
B RN REER EFEDENERRAR
RAHMEEEEE SO, EERASRREY
B.FEMET=ZSEHTHEHEAERTH2
BRSKEERENTIAERGGARERMAR
EREGNEAF . EEARRHET T8 LHPEE
ABEERCURER SRR EAMRTFHER G
HBrIEe,

(o B 25 S2) (2005 4 R) W R JE W
Bupleurum chinese DC. # % M % # B.
scorzonerifolium Willd. R 74 4R BEHY ., A 5L
BN LB RIMER, RFAR
A ARRERENABEHYBE LRSI
LHRBALERRREF S A ERERE
EEEHERNBEAGREEWER, HEHBHR
EERAFTHNER.

1 HHEE5FE

1.1 #e LA EHIAMETILAKRA. 5
FILAERHRBER, hZERHRETS AR
¥RET8AB.

1.2 Kg

1.2.1 BEE. RO IR GHLAERSR
EFEMBIEREREMANEEDHER . ZFHD R
#2,4-D2,4-Z“RERLB) K REKT@HFE),
B A %6-BA(6-FH R EM) ,N RENAA(EZE),
M RZECM@EFRD . H RECHOKBEEERD.
1.2.2 M ZRMEFAHGALNFESR: W 3~4cm
Kb ghmt ShZfAEF, F A RAKWEELSE,
75% HITEHERH 30 s, REA 0.1% HeCLK B K
4 8~10 min, THKMWEE 3~5 K. KHEEH
Gk SEREENR 0.5~1 cm BB, 4 B
FF MS BEAEFE (B3 L, BHERELE 10
M, B RS S sE SR BRI 3%, 38
0.7%,pH 6.0~6.5, 7 26~28 C & THIE,
0d FHEHAGALESE, FERAGHANE
& g RERRA.

%1 BGALFEFERE L Q) EX@it
Table 1 L,(2°) Orthogonal design of callus induction .

B X
D/(mg + L-1) K/(mg « L~ B/(mg+L~1)
1 1.0 0.1 0.2
2 2.0 0.5 0.5

¥2 FEFHAERE L,GH EX@it
Table 2 L,(3*) Orthogonal design of adventitious
buds propagation

B X
X ¥
B/(mg+L~!) N/(mg+L~!) M/(mg+L~?) H/(mg+L"1)
1 0.5 0 0 0
2 1.0 0.03 15 250
3 1.5 0.06 30 500

FIWET 2,4-D. KT 1 6-BA 3 fsh Y
WEMILEHAT R ZEAMEFAGHEAATHE
W, TRATERGALNER R, EBERARE
AHTEHT .

AHHEAESE=HRAGAL st/ 5
PR B B R BB X 100%

1.2.3 BUGARB LR EMEF
MABGAHREARMARREKE 6-BAINAA,
CM #1 CH # MS EAEHE L TR EH. 8
HEMS MH . BRHAHER 10K, SHAR
12 h, BB EF 2 000 1x,40 d B#FT L.

1.2.4 REHNT REA - SEEEFRGAL S
HEMEETFEERI—MWALEE AFRITYAE
B, HEMDIFMARFEKE 6-BA 1 NAA #
MS B4 FE EXRREIEF, 30 d FH#THIT.
1.2.5 AEHMAERESR BT KERBIMNILLESA
MES VIS, BARMAFEERE NAA # 1/
2MS EFEPHEIER, EHEF 20d FiHfT%it.
2 ERE5SH

2.1 ARBMEREMH ZMEFAHLHARESTH
-]

2.1.1 SMEMEMILEST A AGAREFHE
A A4 HARBRR LM AGARESERE (R
3) k&M 8d EER, MK L. FTYOLF
MRk EMLIdES, BOT O LI 5
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Table 3 Callus induction and growth of three different explants

B ¥ MR GAR ZRGAA EFERGAR
D/(mg+L7!) K/(mg-L~!) B/(mg:L™Y) HIE/% 4£KkRE ERE/Y £EkRE Re%/%  EKRE
1 1.0 0.1 0.2 26 KAE. Hn 88 N 92 Ko g8
2 2.0 0.1 0.5 18 e 0 76 KR SRR 82 A6 B8
3 1.0 0.5 0.5 48 REE . HR 95 KRE Hn 9 Kgh 5w
4 2.0 0.5 0.2 15 e H 60 HRENERE 68 HRE .88

K.GEER:% 30d EERBHAR (H1-1.2),
MFEIATLUE &, M THE YK 4 F b B3y a]
BROEAGAR BEAREYH AR LY AHAH
AHBESE. AR BENERKEERENERN
ER.
MS+2,4-D 1. 0 mg/L+KT 0.5 mg/L+6-BA

0.5 mg/L MAAMTHARGHANBESBRR
FoEFERED 8%, MARGARAERE . EHRE
BHMR, REMFEREORA3HERTX
TEHBRGHARAFERRE MR KR 2,4-D, 1 6-
BA # KT I mIERE . RESHHENRE
BERESVEGERM B,

F4 IMSMEKBGERAESHREDNR

Table 4 Range analysis on callus induction

of three different explants

AERCIBGARAR) ERESEHAREDRREFHHALER)

¥ b K B D K B D K B

Ki 14 44 41 183 164 148 188 174 160
K, 33 63 66 136 155 1Tl 150 164 178
R 4 19 25 47 9 23 38 10 18

2.1.2 HEBEMIEHELBERAGALRESHE
MG ZERRERE EWERFRIE 3.
YIEARER 4~5d BYOLFEFHER,8~9d
BHR MEARENEREHNAHAR (B
1-3), MERIPERRQKEH#TRESR(ED,
ZREVRMAE R DK.B,, B12,4-D 1. 0 mg/L+
KT 0.5 mg/L+6-BA 0.5 mg/L, EMBEEEN
BMEEASHK 2,4-D 1.0 mg/L+KT 0.1 mg/L+
6-BA 0.2 mg/L, 5l ESHHK_&4E KT # 6-
BA M R BWE L RAL AR MABRESTLER
FAEESAGALYREARKNE2,4D, K
KR 6-BA, T KT HMERAMXTE/N. A1 MAH3
R BGHLEF R FH 88% M 95%, WM
1.0 mg/L # 2,4-D M TFRGHLEFHERT,

2.1.3 ABEEMILEALFERAGHEEIHNE
FERMIEF 3~4 d J5, KERS MR 0 807 5
BHBER,7~8dNEHE X, OLFHEHR
ERoERARA, XS ERAGAR (B1-1,

MEAGERTUFHH2,4-D X 1.0 mg/L &, 7
FRAGHEAETERE . ARIEHEFKIRE &
#4H4 £ DiK,B,, 81 2,4D 1.0 mg/L+KT 0.5
mg/L+6-BA 0.5 mg/L, 5WMELERHAR.
BREHEBK, RAZBEBEE. HR4TTUE
H,2,4-D R E A X 38,6-BA 4R E(E K 18,KT
MREERFL, ALEEREEED MILEHALEE
BRGHRESEREKMNE2,4-D, 2,4-D FkH2.0
mg/L B, JLEHM F RGHANESRE B TR,
HEARBWERN 1.0mg/L,
2.2 RGAZRMI L. SHARGARML, XX
GHAREFRGASRARBHILES. £
iR PSR 30d EA . RGAR R EF ML
B F, BB ENRREHHE; 57D 40d
B, B R FER A GARF RAE R ME, S
BOAGAATFREFNML BERE TN
% (E1-5), A ABAAEEFIBPRETE
WL, BB WA BRABRF L.
MES.6HLEL, & MS EREPMA—ZE
B 6-BA.NAA fI CM FR| FlL L F A4
LR, M CM IMAREXT LR B HHR
B4 L E WA K s 78 6-BA 1.0 mg/L+NAA 0. 03
mg/L+CM 30% MARFHFRNMILERE X
95%. EBRMHBARLERN 1.0 mg/L 6-BA.15%
CM #1 500 mg/L CH & MS 52D E &
.k 88% . MEMMIWER (R6) £8 CM L
SHAGAR MM RED.
2.3 MAFHY KER BREAREHRTHRL
FEAFHMBERFRES ERART. TUEH 15
BEEEPREMNAEFHBED BAFH (EH1-6);2
ERFrEREOMNEFRRERES, B LB, K
BEL-D;3EEFEFRENAETHRERD,
AREE,AHEHEREL-8).
2.4 REHERRE  FEE 5 0E H K A g
KBHEEAEFERABHAER (8, BH
MEF S, B AR MAR%E NAA # 1/2 MS
BEERED,EFHAR BIAZEEAMKWE LD,
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Table 5§ Effect of different media on callus differentiation
- SrEMER ERHAR EERGAR
B/(mg + L71) N/(mg + L™1) M/(mg+ L™1) H/(mg * L~V /% SR/ %
1 0.5 0 0 9 60 65
2 0.5 0.03 15 250 75 86
3 0.5 0. 06 30 500 78 89
4 1.0 0 15 500 88 92
5 1.0 0.03 30 0 82 95
6 1.0 0. 06 0 250 85 93
7 1.5 0 30 250 70 80
8 1.5 0.03 0 500 82 94
9 1.5 0. 06 15 0 68 86

o6 TEEFEXNMGALIBBMBREDIH
Table 6 Range analysis for effect of different

media on callus differentiation

*7 AABRFENAIEFHANER
Table 7 Effect of different media on adventitious

bud propagation

HRERGAHES) BEEFRGARER) WK /(mg+L-1) BRH%/ BE%/
*¥ B N M H B N M H R 6-BA  NAA CH #* %
Ki 213 218 227 210 240 237 252 246 1 0.8 0 0 20 68
K: 253 239 231 230 280 275 264 259 2 1.5  0.05 250 20 82
K3 217 231 230 248 260 268 264 275 3 2.0 0.1 250 20 40

R 40 21 4 38 40 38 12 29

I RGEER A RGAR -ZBRBGEAR +EF
BHAR S-hBGARAMEHREE CREFFHT KM
HEBAMHEEEE QAR - FAEEFHT KEARIANE
AR GEEE) S-MES -4ARERTEHEE

1-callus of lamina 2-callus of lamina 3-callus of stem

4-callus of floral bud 5-test-tube plantlets from callus

differentiation 6-regeneration plants from adventitious bud
(slimmer) 7-regeneration plants from adventititious bud
(stronger) 8-abnormal plants 9-test-tube plantlets
B %S aBafRRAIUBANIES
Fig.1 Calli of B. chinese and tube plantlets

of their differentiation

%8 FREREXNAFHEERNER 1=3)
Table 8 Effect of different media on rooting
of test-tube plantlets (n=3)

FHRK/cm FHREK/ k- &

A3 NAA/(mg+L~1)

1 0 1.7 1.0
2 0.3 4.3 2.5
3 0.5 4.7 4.5
4 1.0 1.4 1.8

LREREV, BRI RAERNEFRER 1/2

MS+NAA 0.5 mg/L. &3} 20d EHMERES,
AHAEHETKE 4~5 ZFACAKHNR, B8R
K 4~5cm,

3 itig

3.1 AESMEBRGHLERMNER LR FI%E
BTSN ZRMLFEN I E T
BB, LEREFMERR B EENERM B, X
BREERGALNESE L 88% UL, R
HAMEEEE R, —8 7d ERIAERA
AR LSS R R RE SR, RGHR
MASEOETEBRAMERF,

3.2 AARGALSMUAREHFMNER 6-BA BR
MESUHXBEYBER BRMOBLERER
MBI, JEH M EMAEFR LT R A
GHAFBBE FERE, BB EHYEEM
¥t. 6-BA K 1.0 mg/L &, L EHEBRAGALM
EFERGARAICFEN LB RR, 53k 88% #
95%. 6-BA 4 1.5 mg/L B, ERAHALMEEFR
AR LFNENTRE RAARSRERET
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BAMFILEARGAAN M. MM HERTE
HABHARARERFENBHASRKBRLT
B AREMMLES.
3.3 REHNY KREM - EARAKEFREPRES
HEMERREAF.BEH 6-BA HREENEK,
KR ERENEY . HEFEPHMN CH &%
Bl 250 mg/L i, Jb 5 HiE # A R BE AR B G
RERESM, A BERBS. XS CH P&
HEFHEERE XY,
3.4 REHKWER.SRIBFERH, ERBERMN
THREHERTR . BHEE. M %, RALLT.
MEXBEAGTMERELEE, & 1/2 MS+
NAA 0.5 mg/L W& L, 238 20d #93E5F,4L
SAAEHNBRT KL 4~5 ZAA BKRHR, T
ATERH LB,

AN ZEEREFSMEREEERRRAS
Ry Al 258 U AL R B B e R E 2 4k T AR B

EREL RAREHFEERETT KAEE . X—
SR AL S B TRE KA L B BB B R OK T AR AR

BRTX—RARHRE.
$E TR
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Quality in fruits of Lycium barbarum and its relationship with soil fertility factors
ZHANG Zi-ping', SHI Xiao-wen', CAO Li-hua®, ZHAO Shi-hua®

(1. Key Laboratory of Ministry of Education for Protection and Utilization of Special Biological Resources in Western China,

Ningxia University, Yinchuan 750021, China; 2. School of Agriculture, Ningxia University,
Yinchuan 750021, China; 3. Ningxia Forestry Bureau, Yinchuan 750021, China)

Abstract: Objective

The contents of total sugar, polysaccharide, amino acid, betaine, carotenoid,

flavone, hundred-seed weight of Lycium barbarum fruits from eight different habitats in first stubble,

prosperous time, and autumn were determined and the ratios of total sugar to betaine were analyzed, in

order to classify these indexes, and investigate the relationship with the soil fertility factors. Methods

Y% B 89 :2007-12-10
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