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FEEE: AP A NG B kAR A AL, ATRG AL FFHARBEARR. B TREL X BRZARN, ALBE 7 E, Bk
AL LEF AT R EATIRABIE IR, 32 7R A AMSH6-BA 1.0 mg-L'+VC 300 mg-L'+PVP 200 mg L' S R 4547, & 8 464538548
R R ERE)10%. &R AL SIS AMSH2,4-D 3.0 mg-L'+6-BA 2.0 mg-L"'+LH 500 mg-L", 355 %£100%; 7~
T F o ARIEF I AMSHZT 1.0mg L'+6-BA 2.0 mg-L'+NAA 0.5 mg-L", 51b393%; & F 3583 HMS+6-BA 2.0 mg L'+
NAA 0.3 mg-L", P30 54545 4 6.0 £ 4 ; £ARIEIRA A 1/2MSHAA 0.3 mg-L'+VC 100 mg-L" (PVP 300 mg-L™"), F34 £ 4%
FN05 At EAREHI6Yh b, HAEHE T AR L FRE T AL (VV)RA IR, £ K BAF, REZEI0%A L,
KRR ANE L Sk AR B ARES R A A

Callus Induction and Establishment of Regeneration System of Aconitum
sungpanense Hand.-Mazz. Root

LEI Ying"
Department of Landscape Engineering, Gansu Forestry Technological College, Tianshui, Gansu 741020, China

Abstract: Aconitum sungpanense root was taken as the experimental material to make a study of callus induc-
tion and plant regeneration. The results showed that during in vitro culture of A. sungpanense, the tissues suf-
fered from severe browning, and soit was indispensible to make the control of browning before callus induction.
The medium of MS+6-BA 1.0 mg-L"'+VC 300 mg-L"'+PVP 200 mg-L" was beneficial to browning controlling,
which was shown by the fact that the browning rate significantly reduced to 10% after three continuous transfer.
The medium of MS+2,4-D 3.0 mg-L"'+6-BA 2.0 mg-L"'+LH 500 mg-L" was the best choice for callus induction
and the induction rate rose by 100%. The medium of MS+ZT 1.0 mg-L'+6-BA 2.0 mg-L'+NAA 0.5 mg-L"
was suitable for adventitious shoot differentiation, with a rate of 93%. The medium of MS+6-BA 2.0 mg-L"'+
NAA 0.3 mg-L" was optimum for adventitious shoot proliferation and the average proliferation rate amounted
to 6.0. The medium of 1/2MS+IAA 0.3 mg-L"'+VC 100 mg-L" (or PVP 300 mg-L™") was effective in rooting,
which was indicated by the number of roots per shoot (about 10) and by the higher rooting rate (over 96%). The
plantlets were transplanted to the growth matrix composed of forest soil and vermiculite (1:1, V/V) and grew
perfectly, with a survival rate of 90%.
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1 JMEARSKIRE R AL

P A PR S 2k (Aconitum sungpanense Hand.-
Mazz.) % B HR/NSELARIX . 11 HBIRR R IR0 C
FEATS, MR R A PR B %, RIZHARE S 3k
FIBRAR ™ HEHR2013), AVE KRR L)E, BETE
TR, BRI — Ik, VA S

¥ /KB J5 T A 1 A T S Sk Sl AR 7E
A Ve R BT K B R AR R D, KR
B a, fEE TAES b, TNT0%ME R 1IR30 s,
TR K3, e NS AR ISR I3
T E-80), K20 min)&, K /KMEE3 M, FE
0.1% 19 FF R VA W 755 min, T8 K PE5~87K,
JRAE A PR AR R A R o 4 G B I S IR AR
TERRTI0.5~1.0 emAbE V), 2o 2356, F LUk
VULV J5 Hebh 2 bR s 2 B b T 15 9%
2 BEHREH

i B 3% 3 v I N 3% ) A (CEAR B 97
92%)H16 g LB fiE, pH 5.6 (4175 % 2%2012), ¥53%
T N(1842) 'C (B WL AR HT382013), 6 i 112
h/12 h O6/15%), YeIE R £130 pmol-m™-s™ (F 3 A1
WHEET-2007).
3 PRiBIETE

PR R: 75 LAIMS+6-BA 1.0 mg- L AL A5 35
B, BN RN BE 4k A2 3R C (VORI 2075 IH s Jot
(PVP) (5KAZ A 15 75 2006), FL7AN b BE, FEA
AEFEI0NR, BERHEFR AN SME, EE3K. BEfE24 h
O — IR (N 82002), LRI, dheliiFR10d
J5 MEE I G v 4 78 2= M Ak (BB T2 1)) e A /4%
T AMEARE]x100%.
4 BfRARESR

W B4 5 75 BT A3 M B 2 B i AR5 5
Frardkrh, MR R, @A S UMSHK R
B (LH) 500 mg L AR AR 72k, R 6-BAL
2,4-DIF M R 3% =K T BEAL I UE, LA AL B, R4
AEFE1ONH, BB LA SME R, 3K, BRI
10 dJ 5 NIEH BT, 40 df M I g1t @ fh

U T Fe=(E B2 Mo [ 1) 20 A A B/ b A A
#0)x100%.
5 FTEFS

FEIMEARREFR50 dJ5 ™= A I i 4 238k
AR A E F IR B IR DAIMS+
NAA 0.5 mg LU NSEARRE IR, IIAA R HIZT
56-BA, L7, RS AL R0, F3 AR 1B
AL, BRI, KR40 dfs MEFH g0tk
R ZEE, A 2F R =( 2 @ A 2y
B () B A5 2 2R ) < 100%; 35 28 $=1 2 s 5/
TR
6 HERIEEIEAE

BB TR TSR D) T, KW
F%0.5~1.0 e [f1/NBE, B NIGFE S IR B R, Y
B REFE AMS B ARG 70, IR INAS IR B 1f16-BA
ENAA, L9 b8, BN ER 1000, R
W2, HE3X. {740 dJE WEITFGiit 1G58 15 5L
SOF S8 T v, B B B 5 1 K A A B (R
HO/ BRI A7 B (B ;PR = A
R
7 REEHER

BRE K F2~3 emi}, U FZE0 R 304
REEFR R B3R, AR FR UL 2MS R A5 5%
B, WINASFIRZ FITAAFIIBA, Lo/ Mab#, 4
AEFR10NH, FRMEFI3SY T, EE3R. H9R30d
Ja ML TG EAR R 5P IIMREL, AR R=ER =
BB/ B 2 BeB) < 100%; VIR H=4 A B A AR
SEAE SRS

YUK ST em A7, RS H A A I 42,
KA TR R R4 A (1/2MS+HAA 0.3 mg-L™)
RNFEARBE IR, NI RIREZ M VCRIPVP, L74
AhER, A I10ME, BRI, EE3
Wo 30 dfF ME IS0 2 R =R R4 1 5/
BERLN T B H0) % 100%.
8 B

PR PR T AT IT SR AR 1 = B 2~3 d,
RIGHT T 36 BB 2~3 d, BUH T, We i 3 % 9%
B, BB AR L AE A DL (WV)IRA R
b AR R IR EEIE B AE20 C A A, XS E90%~
100%, & 8 RH, 5 1z nE i, e, 5
T8 B B 2= R A B S R 0 < 100%
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1 VCFIPVPIHIMEAFITIEZ RIS

A 5 SKL AR SN A P B0 I AS B9 B
VCAHIPVPI{IMS+6-BA 1.0 mg-L'¥53: % |, 4R %
B}, VCHIPVPXSME R GURE AL IR 5200 2. 2, o,
7RAN300 mg-L"' VCHI200 mg-L"' PVPHE;F53E F i
AR T B R T A b 3, HVCHIBUE 2 1E
KTPVP (£1). Hith, MS+6-BA 1.0 mg-L'+VC
300 mg-L'+PVP 200 mg- L& 5 # AR (1] [ #1557
5, 10 dfF AL Zn] R 10% /0 4 (B 1-A).

1 VCHIPVPIS YIS F7 i A2 5
Table 1 Effects of VC and PVP on browning in primary culture

. Ab BRI B fmg- L
HEFG S - A%
vC PVP
X HE 0 0 100.00+£0°
1 200 0 61.26+1.45"
2 0 200 74.5842.95°
3 300 0 40.48+2.36"
4 0 300 64.86+1.07°
5 200 300 50.46+1.50
6 300 200 10.10£1.57°
7 300 300 31.90+1.67"

G PI AR 2, A S A FNG E RN B
7 5(P<0.05); #62~6[H 1t

2 FAEHEPIE KT FIE AT B ERIE SR
K A BRI IR IME AR N BT H L S5
FreEErh, VRS AMEARTFIRIZ R, 28 J5nT LA 2
AL, HARMA /MER(EI1-B). 6-BARI2,4-DXf
EHHLAE PR R, 5 EM6-BAM2,4-D
WREE R T T HE R, AH 24 PR BE 43 7K T-2.0#13.0
mg L', SR T, BOHLMBUEYN, KET
REZEMIIBET1(FR2). L7E T HTR M, MS+2,4-D
3.0 mg-L"'+6-BA 2.0 mg-L"'+LH 500 mg-L" & H A
M EAGA LS FH IR, F SR N100%, EHL
P, RIAE MR, BRI E 5 0RE

3 FREMEKEHTAE NN ETF LR

B EHA T R R b, 20 A5 A D
BEAEFE, 40 dKHFERIRG EA E ZF (B
1-C). R33N, 6-BA. ZT. NAAXTZEHE ML A
BEEW, EAEMEYERK ISR E T, ORI
6-BA 2.0 mg-L"'. ZT 1.0 mg-L"'. NAA 0.5 mg-L"
IMS Bs 77 B B0E & A E 28 1704k, 7303 N93%,
P ZERL6.5, SR AR AR
4 AEFEMECET A S XA E FFHETE R #20

FKALEIR, 6-BAENAAXT ZF 11 3 5 1) 52 1 2
&, BOTE S RE HA B ) T T G, {H 246-BAFI
NAAWKEE 4> 5K T2.0810.3 mg- L', Ba54 54~
B, HreA—e B B ey, A RE amd
g1, Wk, A% R LRI 4R, Mk ki
B I R B R R M S+6-BA 2.0 mg-L '+
NAA 0.3 mg-L", ZEEA K fdtt, M @igRet, smusas
HoN6.04 47, ¥ 4.2 em 2 45 (K] 1-DAIE).
5 TELEREIAASIBASHZE 4 1R A9 5200

A B I R IR LS, e NAEAR B IR 2
HREFE, 30 dJE RS IR 45 R IR TAARIIBAXS 2F 1
AR T, IAARISZ IR FIBA, Hd, R0
0.3 mg-L" TAAf1/2MSE; 3735 |, AR % H96%,
AR B .45 A A, Y R v T HoAh b 3 (R
5)e A, H TS LR A KB em /e A B,
RO 2B T H A A I 5, DRIUtL, fEREFRIE T I
VCHIPVPUFi# L. 455 EoR, fE45 1200 mg L
VCHE;100 mg-L"' VC+100 mg-L"' PVP#s 555 |,
N0, (EAERAE K230 7R 1100 mg L™
VCH300 mg-L" PVPI}, B/ EIRIAT 7L,
EAE AR HER(R6). B, Bud & 4R
R MR I3 1/2MS+HAA 0.3 mg-L'+VC 100
mg-L" (8PVP 300 mg-L"), IRAIAK RUF, HAER
R(E1-FRIG). ¥ EMRMRE AR, 20 d)s 8o
H1K90%, 30 dJiF #% R v £ H R N AR R AR (E
1-H).
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Fig.1 Establishment of regeneration system of 4. sungpanense root
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Table 2 Effects of different combinations of plant growth regulators on callus induction

L. 3 H 3] gt
ST BT me L 95 /% AR
6-BA 2,4-D
1 1.0 2.0 15.70+2.83° E e
2 1.0 3.0 47.56+1.72° o
3 1.0 4.0 31.76+2.83 BRI
4 2.0 2.0 33.2242.66" o
5 2.0 3.0 100.00+0" 2w, R NJCTE
6 2.0 4.0 60.66+2.04™ LIYNGE
7 3.0 2.0 100.00+0" Fa#izE W
8 3.0 3.0 58.14+1.24° Ptz
9 3.0 4.0 55.20+3.11° RSk SR IN
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Table 3 Effects of different combinations of plant growth regulators on adventitious shoot differentiation
AR KR 5 773 B /mg L
I B 4 2%, SEAA EE R A
BOEEE RS 6.BA 7T NAA T A% TR

1 1.0 1.0 0.5 10.56+1.86° 1.26+0.80°
2 1.0 2.0 0.5 41.7042.54% 2.14+0.22"
3 2.0 1.0 0.5 93.06+1.17* 6.524+0.65"
4 2.0 2.0 0.5 62.60+1.95" 3.54+0.64"
5 3.0 1.0 0.5 50.80+2.28" 4.1220.66™
6 3.0 2.0 0.5 23.2042.39° 1.40+0.90°
7 4.0 0 0.5 0£0° 0+0°

Red ANFEY A AT A0 AR ZF TR R

Table 4 Effects of different combinations of plant growth regulators on multiple shoot proliferation

R AE KA R P /mg L

b g R P #/em WAEZEAKE I
6-BA NAA

1 1.0 0.1 2.12+0.54° 1.48+0.56" SRR AN G, MR SR, TC A SR

2 1.0 0.3 3.10+0.55° 2.08+0.22° SRR AN G, MR SR, TC A SR

3 1.0 0.5 2.46+0.46° 1.86+0.55" TETEAES, MR, LIRS, B /bR

4 2.0 0.1 2.88+0.24° 2.20+0.35° TEBORCH:, R, o H AR R T

5 2.0 0.3 5.96+0.71° 4.22+0.65" SRR, B PREE, TC A A SR B R

6 2.0 0.5 4.04+0.36" 2.66+0.46™ TR, M ERER, IS, B /DR

7 3.0 0.1 3.22+0.30° 2.28+9.46 TERTECHH:, IR SE, AT 10%3 35 1, 6 A ZH 2]
8 3.0 0.3 2.204+0.47° 1.58+0.38" TER G, RS, 1 5% B T R % g 2R
9 3.0 0.5 1.1040.74° 1.00+0.35" TR N, MRS AAR, A5 22% 35 5 1 AN & dr i 44

RS AN [FIAE A A AL A 0 AR [ 52
Table 5 Effects of different combinations of plant growth regulators on rooting
. R A KA 15 79 P /mg - L ,
W= AR 2% PR E % REES
IAA IBA

1 0.1 0 61.3242.99" 4.96+0.71" b4 55

2 0.3 0 96.00+1.22° 11.40+0.82° fHEH:, B

3 0.5 0 67.80+2.28"™ 7.06+0.85" oS
4 0 0.1 49.00+2.65" 4.06+0.56™ fHEH:, B

5 0 0.3 39.2042.28" 3.04+0.72° HEHA D

6 0 0.5 22.70+1.86" 1.66+0.42° FEEAT KR4 4, R ih

WL, AR A I (R A ORI [ )R 1999; BRIE#E
1986; FME = FIHHEM1995), KLk, 7E A 255
T RGF G FR L AR R I E . AN
T A 6T 04 A 700 P 22 SR AN [R) (2 36 R0 Bk 1-2007;
A AEEAE2009), ARSI FEYIREE IR AER KR 72 0
B, 2 BIVs Ve 300 mg-L'+PVP 200 mg-L" & VC
100 mg-L™" (B{PVP 300 mg-L"), B4 R4 i #6528 o)
A5 2 SRR A K I s

PR Sk MR AE A, PR8E S%AEX FL2H 214y
e HARAEEZ N, AR RHKR
(18+2) C. ¥9%(30 pmol-m™s™), 7K pHIA
(5.60) G F %A, AR T HAERRWE. Ak,
FEANGEFE T, PR AR T, DAk AR S 5 PR T/ i
(75 #12003), FARAEKR, i H 2, FIAHRIELL4
A, EAREN96% i A .

ARG T AR S SR B R B S A E
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Table 6 Effects of VC and PVP on browning in rooting culture

. b B /mg L
REF G = WAR%
PVP vC
PRI 0 0 100.00+0°
1 0 50 21.56+1.22°
2 0 100 4.02+0.26"
3 0 200 0+0°
4 100 0 34.56+1.85"
5 200 0 16.36£1.16°
6 300 0 7.36+0.93"
7 100 100 0+0°
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