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Abstract ; Melasma arvense is known as one of the precious herbs in Yunnan Province, and has the effects on leukemia,
cancer, dispersing blood stasis and hemolysis. It has become a hot spot for the development of natural drugs in
Yunnan. At present, because of its peculiar habitat, seed dispersal difficulty, reproductive barriers, seed germination
and establishment difficulty and over-harvesting, wild plants are becoming extinctive recent years in Yunnan
Province. Therefore, in order to realize resource protection and restoration, it is necessary to carry out resource conserva-
tion and artificial breeding. In order to primary establish the adventitious bud induction and multiplication system that
present excellent properties of growth and multiplication, used stem shoots as tissue culture inoculation materials studied
the effects of different medium type, different concentrations of cytokinin and different natural organic additives on bud
multiplication and growth based on the prophase research of provenance collection, artificial propagation and screening of

different organ culture of M. arvense. The results indicated that about 2—3 c¢m long stem with buds cultured on cultural
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conditions(1/2 MS with 6-BA 0.5 mg + L'+ Pt 50 g - L'+ Bn 80 g - L'+ 25 g - L" sugar + 7 g - L™ agar with pH=
5.8, a temperature of 22 °C , light 10 h - d") for 8-10 d, they produced numerous adventitious buds. Each explant pro-

duced 8.1 shoots and the grow length of main stem was 74.2 mm in 40 d. The experiment primarily established the adven-

titious bud induction and multiplication system that present excellent properties of growth and multiplication. This study

provides a scientific basis for the artificial cultivation and sustainable use.

Key words: Melasma arvense, induction of adventitious bud, tissue culture, basic medium, cytokinin, natural

organic additives
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1.1 #

PR EF A 0k B 7T 2011 4FR H = gl 1
BN, 2 W =2 B N 28 5w R
( Melasma arvense) BIFELIE S P,

1.2 BFEHFHERTHE

il 5 S IR I AN NI G 6.5 ¢ - L HIEEHE
25 g+ L', pH5.8, 2121 C I KHE 20 min, J5 5
MEE (22£2) °CJBREGREE S 2 000 Ix, G HE T [H]
10h-d',

1.3 AR R T AL 12

BHIEF AR AR TR (77 £ 4 bk, B A B IR = N B
F¢ AR J5 o3 S B R 25 i 7 FAR B 28, &
BEAETK T AR AR T 1, T 20 R RNV A Vs TR
Y3 W, KR 2 h R, B ERE TAES Lty
HME T TR

W R AE I A5 A0 T FH B 4000 4L, Je il A K i i
5 h,SRJE A 0.03% 1S G IR BRIV W= FP 2 h, K
Yk 2 h 5, B B TAES L T M AR R I 5
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1.4 WERKKE

FERAR I R FPF LD A B4, A 0.03% 1Y
LR B TRIZ Bl 2 h, S BRA RN 75 | R b
Ja (ZFEINE,2013) , HERKIEDE 2 K5, $Raii
JE TG R A b R RS 0 e A T
TOCIRIEFRAE TP AT R 9% (BRI 22 °C OBk
J& 2 000 Ix, JEIARTTE] 10 h - d7) , E A B KN
SR AR RSO, B3R 9 DM AR, i 3~4
em J 1 Y HOA K R B ) IS R A A ek 2 H
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JEFHTCRZK TG BE 2 UK, FHA 2% K AR iR
16 8 ~20 min, HUH S5 FHIC TR K G B8 3 K, SR I 428
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TERE+6 ¢ - L'5UI5, pH A 5.8 R 37 3E I g Ab B
A 10 9, i 2 R FIZER BN 3 4, BT
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Ix JEHR 8 h « d JHE 22 C FEE 3%, WAL LA &4k
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BTN L 22" 10 S AT 3548y AL 3L
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ARARE NS ZER AR W IR AL  TC R RS 1
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AL, G A SV AET i A R
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20 d LA ZEWIIRAE , R BEE T )

F2E 1 AT, Ab B 4 DL SRS IR 2R O A IR
FEFRRCRAR -, 3 B0 Ny W & I [B] e L, Wi K B30 B
% W K ik 87.56% ;40 d i & 1 F Kk 20.4
mm ; PRERZE RSP T AR BB 1 &, (AR B il &
RS W R R RS 2 A R A
ZERE B 5 R AET s i RRRIR R
R A AT 1 25 25 57, X R W R T I R T AR
SR ME AR BAR R B

®1 ARAREBHEFXNEFFRHRM
Table 1 Influence of different organ cultures on

adventitious bud induction

FELFTH A E 3 FEERK
s M B K
PANGERTN ;
Treatment Bud Bud Growing length
Explant A L ;
group germination germination of main stem
time (d) rate (%) (mm-40d")
1 L BET: 0.0c 0.0d
Blade
2 PRHR 312 14.34%b 1.4b
Dormant bud
3 R JET: 0.0c 0.0d
Root
4 IHEERL 102  87.56%a 20.4a
Young shoots
5 AT 20 =3 0.02%c¢ 0.2¢
Mature seed
6 AR AT T BET 0.0c 0.0d

Immature seed

TE: NG FHRFORA AL 0.05 KT E2SRE, T,
Note: Lowercase letters mean significant differences at 0.05 level among treat-

ments. The same below.

2.2 EAREFEIEFHIF L IEE
PSS 2~3 em i 2 DT AR AME IR, &
FEAE B AR RE R T B RE P 5 42 A, BE RS ) B AR B
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FRH(MS ., 1/2MS | B5) FIAN[A] 6-BA i e B (1.0
mg * L'.2.0 mg * L’l)éﬂ%iﬁﬁ%%ﬁﬁi%??o 4
ALERHRER VR AR TF Y Pr 130 g - L'+ 25 g « L7
Wi+ 6 ¢« L3R, Ki 923 pH (0 5.8 ; AEAL PR Fp
10 30, BEIERD 3 1> 2~3 om A7 2EMCEAT , A3 Ab %
Pl 30 ANAMEMR, ¥WHEE 3 R, MR
FEARFE 1 500~2 000 Ix, IR 10 h - d7 IR 22 CF
g% WLEE LA 45 Ab 3 B A2 IF[A], 40 d B HRUHS DA
A ZE DD AR E 22K

16 2 WL, A 25 5 3 A0 B 3 4 SR e,
PORERNE 7 d JEIFIR &, R B B & 5 25K

WRZETF UGBS sh i AE 40 d BRI 38550k 4.2 14>,
b 40 d 5 FRCEHKIR 36.5 mm i & A s A K
A S LN AR BR 1 FIALER 5, B ARBERS & (55 b3
3 ML, H 40 d FAEERGFEAECR 2R AR K B I T AL
B3 ZRBA W K st ] SR | TR A A SRR D B
TR R U R AE N B A B 4 6 A i Pk
R, B R K, AR KR R8N RE AR A AL
2, I W 2R 2 AR AR TR A ; b B 2 FAL 3 6 TN
KAREWT &, e ) Z5 A I 28 3 25 4 4 DL 7%, 257
ASHREIE . BFFELs A 1/2MS n VRl SR 2 b
U R IBE R A R AR ) S AR IR0

R2 AREBERBEFENEFIF LM

Table 2 Influence of different basic media on adventitious bud induction

6-BA YR E 2 K ) - N FREAERKE
b =i N
gl %7&&'% 6-BA Concentration LR EL Bud germination time 40 d SRR Grow length of main
Treatment  Basic medium 0 Each explant produced O
(mg - L") (d) stem (mm -« 40 d™)
MS 1.0 28 10 £ 2 2.8b 8.4b
2 MS 2.0 26 ENY 3 0.0d 0.0e
Not germinated
3 1/2MS 1.0 27 10+ 3 4.2a 36.5a
4 1/2MS 2.0 28 7+4 1.3¢ 1.4d
5 B5 1.0 26 14 +2 2.3b 6.2¢
6 B5 2.0 28 ENiiV-3 0.0d 0.0e
Not germinated
F 3 AEAESREIEFIELTAEM M
Table 3 Influence of different kinds of cytokinin on cluster shoot multiplication
Yk e e . > 3”; o =
e AR R W HBAME s R R
Treatment Kind of cvtokini Concentration Bud germination time Fach lant nroduced Growing length of main stem
reatmen ind of cytokinin (mg - L") (d) tach explant produce; (mm - 40 d™)
1 6-BA 0.5 10 £ 2 6.3a 68.2a
2 6-BA 1.0 10 + 2 4.5b 36.6b
3 6-BA 1.5 11 +2 1.7d 12.3¢
4 KT 0.5 132 4.4b 30.4b
5 KT 1.0 14 +£2 2.3¢ 14.2¢
6 KT 1.5 20 2 1.9d 4.5d
7 VAN 0.5 12+ 2 3.8b 34.3b
8 7T 1.0 13+2 2.6¢ 15.2¢
9 7T 1.5 14 2 1.4d 4.6d

2.3 EFIEE
DIERSH 2 ~ 3 om 47 95 HCEER N SME IR, 47 4%
PIAFE YIRS TR S H R, DL 1/2MS A HE 5%

B R 3 PO TR Y A 4 54 R Fh 25 (6-BA KT,
ZT),3 MR M E (1.5.1.0.0.5 mg - L) #47
IR ARSI S AR R P 130 g - L7425
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Table 4  Influence of different natural organic additives on cluster shoot multiplication

WA RAAHFRR A

Addition amount

ABRME o g poep gy | TEERKE

Bud germination time Grow length of main stem

Treatment  Kind of natural organic additives (g- 1) (d) Each explant produced (mm - 40 d™)
1 HBF Coconut 130 9+3 8.3a 75.0a
2 £ Banana 130 113 6.3b 66.4b
3 L3 Potato 130 12£3 4.0¢ 50.3¢
4 T A+ 445 Banana and polato 80+50 10£2 8.1a 74.2a
5 3 Apple 130 13£2 2.6d 37.5d

Bl 1 BHIEZFIELMAE A 5810 dJSEFH K, B. BR 20 d FE AR C. 650 30 d 58 2004, D. HIERTY,

Fig. 1 Adventitious bud induction and multiplication of Melasma arvense ~A. Bud germination after inoculation with 10 d; B. Growth of

adventitious buds after inoculatin with 20 d; C. Proliferation of adventitious buds after inoculation with 30 d; D. Melasma arvense rooting seedlings.

g L'ERE + 6 ¢ - L'BUIR, B985 pH (4 5.8; %
REFREE AP 10 9, B 3 > 2~3 em a9 R
B, R AR 30 MAMER, B ER 3R, HME
FRFRHE G BEERJE 1 500~2 000 1x JEIR 10 h - d7
TR 22 °C NHEFR, WA Eb 55 45 A B %) 15 2 1) (1], 40
d IR A 25 IS i A TR AN 2R R K

T R RS A B 22 3 A3 1 A R BB AL
e, RPN 8~10 d JFURHE %, AN % 5
FZERET L2 TE LR W Sh AL, 2R 40 d BREKTH &
BTk 6.3 4, b 40 d ERCEH A KK EIL 68.2
mm , A 2R A 2w T AR B R A
AR FEAAE RO s RO AL B 2 A3 4 FAb 3 7,
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A e B N 2 A AR H S A B 1
AL, (RIS 28 R B B 2 A o el 4 5
RAS PR A G AOR B 2%, WFoE 4 R R WSR3 iy
VT IHCEEROF S B B R S h AR R A o R
TN 6-BA , HASE HHIHIE R 0.5 mg - L',
2.4 RARE YL IR N33 E 2F 18 5E B9 200

PL2~3 em 7 15 EERCH BRI A RL, SRR 5 b
ARIFIRA VLIS I Fp e (B 511 & Ve DR E
TR FERDREINRG) TR, B
FHLA YRR 130 g - L', 7E& AL FE AR ER RN
FHIF 1/2 MS + 6-BA 0.5 mg + L'+ 25 g - L 4k
+8 g« LB, pH {E4 5.8 ; ARALBEEERN 5 L, A9
2Rl 6 AR B RS (0 M4 BHZE G IRBR B 1 500 ~
2000 Ix,EHE 10 h - A IR 22 C FHEFE, ML
WA AL TR W R IR 40 d B ERCH A AR 2
KM FZERKE

I A A B AbER 1A 4 W R RO B
RIAHFN 8 d J5 LIt iy A, 35 Fh B 25 8 % 804y
S 8.3 ANF 8.1 AN, #EFN 20 d FACE KA
75.0 mm 74.2 mm , A IEFE IR F BA W, i kSR AR
KHERS, —F T3 22 5 OO AR 3 2 i R B
WP W R IR (A 503 1 A3 4 ML, Bk
ZERER AR B EAR T AR 1 AL 4 B 250
WL A e A AN BH I, 7 2 2 K TR e 5 T
SARFE 3, SR RIS — i A R AR AR, (Y
BRI 2 AR K R AR DS, IR T A 25
AALFEH AR S RO 22, UL T ICE A A T4
FERE TR ISR ORI L, 3k R BT A
Fr B+ TH R By T T IR R 05 T 30 4 1 5 1 AR
KRB VTN, AR5 75 JEMRR IR A% 1k
ARER R A D ER A IO e,

3 Wik 54

SRHTAR I R OBl R ) IRBRHT 2R 25
B AR S B M AT B AR (R TR
MBHRS A A4k ) Ab S AT HE R 95, K597 10 d
Ji , Bl 82 DL B P A RL i ke sl e T, P R A
7% 10 d J5 Y1 E AT 46 I KO8 /b & 20 8 (6, 7
PgA 2, R ZE TR AR W R TR IR R A e
AR AR KRR, X 0] B2 AR S B0 = i B
FRIELBC Ty FIRG F7 55 030 H AR K HE B Y 25 2R 4 5%
MAE FBH TSR, [F—MEY A F &

FEFEROR 23 R R LA B (0 P T (2 R B2 K
MRS Eh4AE) B IR N Ty (A B IR B AP 2 ALY
AR RIS RO B AL I 4 ) R4
P OEIRI] OCREGR R 5 R 45 ) g SR,
P AN R G SRR W B (45 F 1145 ,2012a,b,¢)
PRI, REHAR I - (B R B ) R Y 25 25
B H B E WAL R INEAHFIRAMG . Q]
FHZR SR TF 2L e b5~ (i R ) R4 7 JC A
e, A AT REAR bR S LS 5 IO 45 1 0
FECEE A (ERE PR, 2013) , LB K &=
A BT B A ADRE 7R S e e B R HT IR B
MRk B IR T o R A g8, H a4
ST PO R A T SR R 25 RO ik R A AR
CIANLL, A 2T B & A Kk e R
AR T, WA SR Y T RGP AL
SYEAHRGE (XIFESE 2015, 25545 2015) , 3T A
A5 SR 4 20 2055 T 3 5E MG PR A Y 7 A )
R W LA A 20 B A2 8O TP B I3 B Bk - 3
B SR A R Tt B B RN AT,

DIRS 2~3 em o 15 HCEERCH AMER £ BN
[ A 1% 352 5L (MS ,1/2MS | B5) FIAS [A] 6-BA e
(1.0 mg + L' 2.0 mg - L") HA R SRR %, 45
HRIR I 172 MS + 6-BA 1.0 mg - L' BY2H & 5
U R MS(B5) + 6-BA 1.0 mg - L' AYZH 5 hE
KA KRR 2, RIUONATHI 2R & |, S5 2R RS %
WA ARG AL ; 1/2 MS + 6-BA 2.0 mg - L' I M
WP W &, R BT 2R B R R R (RS
KA REF, SR W2 2 W AR W IE A 6 MS (BS) +
6-BA 2.0 mg « L' WI5E & ANRERT & , HEFP 5 A 25 B
B AR M, SR ARG ST, L gk
A B PR X R R 3 Y TOHLER A Tk B ok 1y
B ELXT AL 53 24 3R 2y ot b s s, L SR
AT REEORBARTCHLER B Uk B2 Y TCHLER A s +
W B R B SN 2R AR K B S AR AR
F(ZE N5 ,2012a,b,c) . KL, BT HEERIE S
A ZERREFEIE AT BE R 1/2MS 5% White 1777 3%
B TCHILER B - B A IR ) FE A B R AR K5y 3
R BN LA A i — 2P T

VIR AR AME AR R0 3 1/2MS FEA R
FRIE b, B 3 RPN TR B 40 B 4 24 FE A2 (6-BA
KT .ZT) #1 3 B[R B (1.5.1.0 0.5 mg « L)
AT . G5 RN, [ —Fh 4 M o 24K (1], 456
AR 0Smg - L'> 1.0 mg - L'> 1.5 mg + L,
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R SR AIH/32 % 0.5~0.5 mg - LA, %%
R B P 388 B A R AR A A v TR B P R e
SRR E TS R R SR A M 4y S E S o L A UK
LRGSR ILIR AR B A 3 24 3% (/N T 2.0 mg -
L) A R LRG58 A A= 4, 2 40 i o0 24 28 10 VR %
o B S P NAR ZE B AR 35 AR TN 0 A5 A I 2
ZE5 SN ZE G HE HoA A UM (R Y 4,
2014)  FESLH B FRFLP RN 0.5 mg - L' 6-BA #4b
S R AAE KGR B2 TH e AR Xl
FHAS [] 14) 200 4 24 28 i I A 38 ko L ot I = s 3
2 o8 IS0 1 VR N [ O s =/ 1 0 S D VA E VS
B BRUS IR B A 1 T it — 20 4 /N 45 2 A i 43
SER R B I B Y S

ISR A R HE AR ) SR BRI 5 AR TR
KIRAHLE MY (Wit e R Eit R
I HERGREIRS) #7357, 45 R WoR AN [
) R SR AT LS I % B 5 TR = 1) o 2475 & B 4
A AN ] 2 O IS e T A AR+ S
SR A WA R R A KR R TRy,
XA B8 AN ) (9 A7 AILES I 19T 5 85 5 A3 (i ik
Sl AR A 5T ) o 2SRV B AN A (] [ B 98 o 7
FIRA WU TR 6 R R e () OISR B TR
R e M W S 2 N R o (£
FIFRSIIA, 2013 ), DA TTT T P 35 o =5 A 2 1 15
B A RSN ], HLAASE LA A RRAF ST

AT 5T LA R 21 1 IR R SR 4 LB 1
2~3 em 4 2 ANTTICERE , A R A KA R TR 3
WHKHEE2 h, BEBSTAES, RBUH 75% &
i 0 5~ 8 s, PO H H 5 FH G RK I8 Tk 2 ¥k, P
A 2% UCE RN (7 80 2R 1L AL E-80) HiR il
20 min, JGHE KPR 4~5 O, HICHE AW K0 )5,
FEFPE] 172 MS + 6-BA 0.5 mg - L'+ Pt 50 g - L'+
Bn80g-L'+25¢  L'NE + 7 ¢« LIR,pH (H
5.8 BYREFRIE b, HM 5  CE AE G BRER A 1 500 ~
2000 Ix,EHE 10 h - A IR 22 °C FREFE, M)A
8~10 d EiFFhRH A& , EZ2PediA: & | A B4R K =
W& AR (ke 2 FRL2E 40 d P33 AR 0
8 AMUIE, T2 40 d AR KEM 7.5 em, IR
ARG ) B FE R
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