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W E:Ap S HEUAHESGARFEHEENR RACLEBATIREHEEANDRAR. FE #S5
RIRH & Glycyrrhiza uralensis REBE FHARMBEMBRASEERE LRAMEHERT. EBESRALFREE ES
BHGHRT M U FEELREF . FLEHLGFER. S AERRAEN. &R THRABEMEE MS+BA
1.5 mg/L+2.4-D 1. 2 mg/L+NaCl 100 mg/L B MRIF . QG2 HR B 6, BB NaCl iR E BN E 250
mg/L ERGHAAKEBRTRE. CH  FEET. AHHARLEHEEHFARTERE % A MS+BA 0.5 mg/L+KT
1.0 mg/L+NAA 1.0 mg/L+NaCl 200 mg/L E4rbH KB AEH KB REFHMILERBATE . BEE 08~
22 O).AREB.FFMERNGA AR THEER . ABESFERN 83 P FPM 55 MER,HP 1/2MS+HIAA
1.0 mg/L+NAA 1.0 mg/L+NaCl 200 mg/L B HAB ,AEBEL 66.26% . it BN MEUHERGAR
WA HBNEETENF LK.
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Regenerated plantlet from salt-tolerant callus of Glycyrrhiza uralensis
JI Qiao-ling
(College of Life Science and Technology, Xinjiang University, Urumqi 830046, China)

Abstract: Objective To develop the technique of artificial cultivation of Glycyrrhiza uralensis on sali-
na by exploring regenerated plantlet from the salt-tolerant callus. Methods The experiments of dediffer-
entiation were successful in inducing cotyledon sections and embryonic axle sections from sterilized shoot,
as explants, on salty media. The induced callus was to be multiplied and adventitious buds tobe produced
when the salt concentration of medium increased gradually. Then the buds were rooting and a lot of plant-
let occurring. Results Dedifferentiation of cotyledon sections and embryonic axle sections was preferable
on MS+BA 1.5 mg/L+2.4-D 1. 2 mg/L+NaCl 100 mg/L. Callus was hazel and just a little translucent.
Growth of callus became weaker and weaker after increasing concentration of NaCl to 250 mg/L, the color
got darker, and much callus died. A lot of adventitious buds came into being on MS+BA 0.5 mg/L+KT
1.0 mg/L+NAA 1. 0 mg/L+NaCl 200 mg/L after inoculating the callus on non-salty media for multiply-
ing twice. It proved that the salt-tolerant character of the buds was induced by reason of genetics. De-
creasing temperature (18—22 C) at natural light and adding an appropriate quantity of GA; in medium

were helpful for the formation of strong sprouts. The rooting rate was 66. 26 % with rooting 55 adventi-
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tious buds among 83, and medium of 1/2 MS+IAA 1.0 mg/L+NAA 1. 0 mg/L+NaCl 200 mg/L adapted

to root. Conclusion

A lot of salt-tolerant regenerated plantlets of G. wralensis occur after inducing the

salt-tolerant callus to redifferentiate for getting the regenerated plantlet.

Key words: Glycyrrhiza uralensis Fisch. ; tissue culture; regenerated plantlet

H B Glycyrrhiza uralensis Fisch. X G 8 £ 4F
EBEAEY, RO UAELRRA L EPAERKYS AHE
Y1, WA EEHN DM MR R mA R EE
FRHERAATAMLS WEFTL HEREKES
RPN BFERYHEY ERPESHREMERER,
Bk Y EA % EEEEENERD. EEk,
HFHEEHGL. LAk SLENHESR
Blixghn, HEKRMN Y —HEA. FBTXAIER
BEHERARNHE - T, “HHERXRTEEHR
H.BEFBEX 0B, E 200046 A14 HT R
TAELEREMBEEREHM LB HEMKEEA X
Vi) 5L A 3 0 ), o] A RERE SR T A B b A I H X —
HERR IR R LA B, £ M L2
BATLFHHETERK HHRAGBOEBZ —, XM
—AREREYSHH; I RIFHE, BN, F
AR A FR -FELEE EATRBEHEY

BREREVLE. R FEHEMFRFERULY
5%~109), ERtEE , FRREEHERGHSR
HAHEERMIRAAEER XA AR,

1 #EAE

1.1 MR .CBAFAMHERTFTF 20024 9 AR
B B 3% 75 #h X BT 4 AR T BT A 3% K T RS R L B
M, ZFBRELEGHESERERELER - K
kS BBPEE, BIAY SRR E Glycyrrhiza
uralensis Fisch. ,

1.2 AREFRTE: HETHFRARFR(EHR
FEML LG, KBEEBR. 0. 1%HRBHKE 10
min &, ZXEKWYE 6 KU L, FEXEKF MRS
h, #A 1/2MS (M) #3854, 27 CHERIESF 20d
KA T HKIT, BRAERKEET 2 cm B, EEMTIE,
BFHAIR, AR R BRI 2 G, ~ G, (B
FEARLPFERERRE D . BRIMEEKBR M.

1 EMNEFEHARZWEER

Table 1 Components of all kinds of medium and regulate factors

FHEHEAK/(mg- LY

AR AR w5 BEARE BA 2.4-D KT GA3 NAA IAA NaCl
B 53 4L 35 3% Gl MS 1.0 0.5 100
G2 MS 1.0 0.8 100

G3 MS 1.5 1.0 100

G4 MS 1.5 1.2 100

A IE R Gda MS 1.5 0.5 150
G4b MS .5 0.5 200

Gde MS 1.5 0.5 250

G4d MS 1.5 0.5 0

BB G5 MS 0.5 1.0 0.6 200
G6 MS 0.5 1.0 1.0 200

it ERE G7 MS 0.5 1.0 0.5 1.0 200
WIRE 3R G8 1/2MS 1.0 1.0 200
G9 1/2MS 2.0 1.0 200

G10 1/4MS 1.0 2.0 200

B FPIE S E pH I HIEE 5. 8, WINA 3% MBERE CEMREE F 2D 308 0. 70 BB E 1L

pH of all kinds of medium was at 5.8, and 3% sucrose was added (rooting media halved sucrose) and solidified with 0. 7% agar

£ 30 ZERNE R, WA R H I LM
SrALTE B BB B AR 3 SR AL BO O, W E b 4R SR
#Gu~Gu - BRGHREAGRIEIFFE. SN
BHERBHAERE . MEKGHAKE  EQH
HAR WL, AR R,.5 AR H
BOHHAAFEATEN T SUIESRE G~GH,.ER
KA.

RGEAZHEIMLIER SdE. KETKEN

AREHE, BHEKEZE 1 om U LB 5 A G5
B, 18~22 CTHHE30dAEAR. YKFAEH
H B 2 em DB SRR I AR5
HG~GuLiERAR . MAAEERTE I BHAH
HAMBEA GHUZFESH L. ¥ 83 IMAREH
BAEBEFRE.ERIANELALBSS M FEFARE
EHKEBTH.

B4k AR B BRTE I FR 2 (25~27 COFMM
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BATHT HEBHFAXBERELEXER 14
h, Y34 2 000~2 500 1x, FHHMBABTEG L&
BIEFZARBLEIER. SHBEMBEKFHER
AR REBER S FF X R BRF R BT R
2 BRESW
2.1 SMEEBERS L. ERSHEFREG ~G 1
FRGAAT &, BHB =N HHAKE, KRR
@&, 88 b, E G EREPHRGHAR KL BT .
2.2 RMOASNHENRY Y. X GIFHREMIEBY,
R Gu~GCuiEHE BRABAHALRFEA G, FEHT
HEHREFTH.E1AG BEXHAGHARER
AGuiifiE . - S REHLWEHE,1 AEHEHR
HBAGHEFEREFR. 4REXH. HEAHLALRE
Gu .GolEFHBLEKRITF, AENR, ¥HHIE G35
HEEEKFW@E D HERBHARE GuIFHE
LEKRF ARFEHHAAGEHRES ERWHE
BRHEMMUABRPXMARRLEEEESZHAAE
@A) HERAGHREGHERELKBMM
TR, RBE, R INE, FEIET,
2.3 RGALHFIL-BHEAGHERELEKE
EREHREHRGHRDBIFEA G .G FE
LESHFENMME.32d EHFELBAEEE X
ME GIEFRBLTENEREE, R 4SJdEF
HEHTRKENAEFEE1-3),
2.4 AEFEHNBRERBESER . I TREAECEN
R, URIERETEMAET, RBRAHREMAE
HRBRRRER . BAEFEHFEAT—ERB GAN G}
FEFEEBEESR.25d GAEETH,.HEFR
B, NAEE, ATHEERHE BIEFERESH

EL.EMEZAREBER. —AEAEENHE
B .HTFHE.ZBRREHETHFEZ@E1-0O. #
RHEMAEBENRBUE, 257 A GG G If
HHESHEB(E1-5),30d SEIMIZHE LW
AAREFETH . HP EGHEFEPFERBE . H
B . KERF(E1-6) . EEFAERM I ESTEHE
55 MET R, BAERFEIX 66.26% .
3 itig

B S 100 mg/L NaCl 9IE 8 LiES O

RHELES T SomERH BRI &), st
HEMSGALEZRLEROWMEE., ARGHR
VHIBRPEZELSRELRBEE. TESHWEHE
BE.BKAME NaCl FERFENRBORS . &
250 mg/L NaCl B35 52 F , &5 AR 55, WL
. R0, RH SR R ERGAR B B R

IFEGHERELERREFNTERGEAR 2-EGHERREL
AKRENETRESGHES HRAMEHMER, TR, 888
FRBFUAEIMHAARE S HERGHALEGHFELE
RHAdEFERKRNAES 4+ BEGHEFELHANR
RAFTFHBERRAEAHETEC L. AHEFAREAR
EHF.-AEAeERNBRR. HFHR 2B EH LT
£ SBHEHMTEFARBUBE KA GHERBFERER
CHEGIEFBEEFEROJF  AEFERRT . HREA.BE,
BREARBCZRRE
1-profusely growing G. uralensis callus on G4 medium 2-ca-
llus of G. uralensis flourishing growth on G4, medium, some of
them were slightly close and brown, but shoot buds occurred
frequently on this kind of callus surfaces 3-a large amount of
indefinite buds differentiated on callus which were cultured on
Gs medium for 45 d inducement 4-culture vials that had ap-
peared many loural-green buds on G; medium were placed on
southward windows, buds in vials grew deep green at spring
natural light and proper temperature after one-week culture,
leaves and stems elongated ; buds changed more robust  5-split-
ting between robust buds from root and transferring them into
Gg medium to induce root 6-adventitious buds rooting well
after 30 d inducement on Gg medium, roots grew faster and
thicker, their epidermis became straw yellow and fawn

1 HERBHEAGHANESREKBERR

Fig. 1 Inducement and regenerated plantlet from

salt-tolerant callus of G. uralensis
#E 200~ 250 mg/L NaCl., # 7 & # (250 mg/L
NaCOBEFEFLFENRGAREALEEFE
(MR AKRE R LB, KEuH, U
2 A, BREAS 200 mg/L NaCl(# 24 F0. 00 34
mol /LB E, ERHENE. BRI TK
BAREF. BIEHHFVWIA XA E F B
HHRBEE. UABRELMERKRERE K
HERS . B ERENBEAMALERST
HEFHIREYU SRR HELEE NSMEETR
MEREEL ZRP R HBALNHERGHRE
FERBHESHAEE. IRELE S KR EN
WK REE, AR H A E F R, H R
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FHEACREERFAHE, 20 CRERERF . RABHAHELTHFARMK Z.GA,.JAA MABAHME. BR
REER20d B, FRFEEN 14%,40d W FRFLTNK 602U L. MEARIBRPRHFHHNRNKBES
REMG. ZEMREE R 10~20d B4 GA; 5 ABA WRILERIMNK. Kt BHEMHMHTF 41 CHREAER 40 d ®E
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Rule of breaking Ferula fukanensis seed dormancy under low-temperature
and content changes of endogenous hormone
ZHAO Xin', MA Xiao-jun', KAISAR ¢ Sulaiman?, SHI Jing'
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100094, China;s 2. Xinjiang Institute of Chinese and Ethnic Medicine, Urumqi 830002, China)
Abstract: Objective To study the rule of breaking Ferula fukanensis seed dormancy under low-tem-
perature and content changes of endo-hormone. Methods The seeds were treated with stratification under
4 C and germinated under 20 ‘C. The content of endo-hormone, such as Z, GA;, IAA, and ABA, was
mensurated by HPLC. Results The seed germination rate achieved as high as 14% in 20 d and more than
60% in 40 d. Among breaking the seed dormancy, the content of endo-hormone was decreased gradually,
while the rate of GA; and ABA was increased quickly in 10—20 d under 4 ‘C stratification. = Conclusion
The stratification under 4 C could break the seed dormancy. The rate of GA; and ABA is a pivotal factor
of the seed dormancy. The endo-hormones IAA and Z have the significant effect on seed germination.
Key words: Ferula fukanensis K. M. Shen; stratification in low-temperature; germination rate;

endogenous hormone
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