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Induction and Differentiation of Calli from Zanthoxylum nitidum
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Abstract; Zanthoxylum nitidum is a woody liana plant with high value of medicine,but its resources is shortage. To re-
cover the resources of Z. nitidum, germchits should be obtained by tissue culture. The results showed that the optimal
medium for callus induction from explant of sterile stem segment was MS +4.0 mg/L KT +2.0 mg/L NAA with induc-
tion rate of 74. 84% . The optimal medium for bud differentiation was MS + 6.0 mg/L KT +0.2 mg/L IBA. The bud dif-
ferentiation rate was 36.46% after two times of differentiation culture,and 3.30 buds were regenerated from a piece of
callus. The quantity and quality of regenerated bud could be improved and increased by proliferation culture. The optimal
medium for bud proliferation was MS +4.0 mg/L KT +0. 8 mg/L NAA ,the rate of bud proliferation reached 5. 00 after
8 weeks culture. The optimal medium for root differentiation was 1/2MS +0.2 mg/L KT + 1. 0 mg/L IBA with highest
differentiation rate of 66.75% . A tissue culture system with high proliferation rate was established by successfully differ-
entiating buds and roots from calli of Z. nitidum.
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Table 1 Effects of different plant growth substance combinations on the callus induction from stem segments of Z. nitidum

YA K .
Jr et Plant growth substance BUARFEFR EHALRIIN AP
Medi Callus induction Size of callus E all - 1\ \
edium KT NAA rate (% ) mass (cm) us characters
(mg/L) (mg/L)
> TS T
Al 1.0 1.0 66.84 +£3.87 ab 0.6~0.9 Yﬁﬁé’%ﬁ“’ﬁtAdﬂﬂﬂ
Primrose , granulate , friable , wet
A2 2.0 1.0 58.76 £4.03 b 0.2~0.5 Yﬁﬁ@’&%’@%’:‘:@
Primrose , lump , compact , dry
M AN YR
A3 4.0 2.0 74.84 +3.98 a 0.6~0.9 RIE, WL, GUAL , i

Primrose, granulate , friable , wet

T R P EESE HARAT AR IR T RERARAE 0. 05 KCF 22 A2 . AR FREFRIRTE 0.05 KV L2553,

Note: Values in column followed by the same letters were not significantly different while those without or with different letters were significantly different
at 5% level.
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Fig. 1 The callus induction and plant regeneration of Zanthoxylum nitidum

(A) ZEBUAGIHE: (A1) Bigidiy Al (A2) KE3REEN A2 (A3) W3RN A3, (B) MMGAHLUBIZFE (1) (Bl) KK B1;(B2)
EFR N B2; (B3) BFRFEHN B3, (C) MAAZUMEHZE( 1)  (C1) ¥EFrFEy B3;(C2) HEFRFEN B4; (C3) HEFREEN BS; (C4) HFRILR
B6, (D) FAZERAE . (D1) 3igedish B3 535 4 85 (D2) 5353 BS K3t 4 JH;(D3) Bigedlhy Bo, 15w 4 Ji; (D4) Ki3edkly B3, 5
728 JH 5 (D3) RN BS, HG5E 8 JH 5 (D6) 53l Bo, ¥i5E 8 Ji, (E) AEMIEFR: (E1) ¥igRkhy C1;(E2) gty C2;(E3) ikt
3, (F) By mmis2 i

(A) Calli induced from stem segments; (Al) Al medium;( A2) A2 medium;(A3) A3 medium. (B) Buds differentiated from calli ( I ):(B1) Bl
medium; ( B2) B2 medium;(B3) B3 medium. (C) Buds differentiated from calli ( I[ ) : (C1) B3 medium; (C2) B4 medium;( C3) B5 medium;
(C4) B6 medium. (D) Bud proliferation: (D1) B3 medium, culturing for 4 weeks; (D2) B5 medium, culturing for 4 weeks; (D3) B6 medium, cultu-
ring for 4 weeks; (D4) B3 medium, culturing for 8 weeks; (D5) BS medium, culturing for 8 weeks; (D6) B6 medium, culturing for 8 weeks. (E)
Roots differentiated from calli: (D1) Cl medium;(D2) C2 medium;(D3) C3 medium. (F) Regenerated plantlets
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Table 2 Effects of different plant growth substance combinations on the bud differentiation from stem segment calli of Z. nitidum (T)

HYER YR

) S, o R NOSTREARTNN
By Plant growth substance 2‘.5-}»“:% - R A ?I‘EEJK'HU}I{‘
. Callus differentiation Growth status
Medium Bud number
KT IBA rate (% ) of buds
(per callus mass)
(mg/L) (mg/L)
Bl 1.0 0.1 0 0 -
4
B2 2.0 0.1 4.50 +1.55 1.00 0. 14 a SR, IR
Flavogreen, smaller leaves
& 11
B3 4.0 0.2 12.50 £2.17 1.30£0.13 a SR
Green, larger leaves
R EUE S AR A R SRR R TE 0.05 K EEF AR E ., ARSAANFRFRRRE0.05 K EEFRE,

Note: Values in column followed by the same letters were not significantly different while those without or with different letters were significantly different
at 5% level.
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Table 3  Effects of different plant growth substance combinations on the bud differentiation from stem segment calli of Z. nitidum (1)

HIE KR S
Plant growth substance P AV = HH KR
e ; R gy 0K
. Callus differentiation Growth status
Medium Bud number
KT IBA NAA rate (% ) of buds
(per callus mass)
(mg/L) (mg/L) (mg/LL)
B3 4.0 0.2 - 20.83 +4.44 a 1.21 £0.09 a 2346, Green
B4 6.0 0.2 - 36.46 £3.59 b 3.30+0.19 b P40, Flavogreen
B5 2.0 - 0.4 16.67 £3.87 a 1.31£0.12 a 240, Green
B6 4.0 0.8 23.96 +4.47 a 1.76 £0.09 ¢ 24, Green
T R PEES AR AR R T BERRTE 0. 05 P B2 A R . ARBHEARFREFRIRTE0.05 KV 2R,

Note: Values in column followed by the same letters were not significantly different while those without or with different letters were significantly different
at 5% level.
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() (B 2R R B 2 AT ey B R 2 B4 B35 300 KT L, B TR0 254 1 o BE e 18 ) 2R RS, {HL 25 1 791 4 48
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o, UL R IR R AP . BS BEFRE ARG AR
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Table 4  Effects of different plant growth substance combinations on the bud proliferation coefficient

T E KI5 PR ES AR
N Plant growth substance Proliferation coefficient Growth status of buds
e
Medium
KT IBA NAA 4 ] 8 J& 4 8 J&
(mg/L) (mg/L) (mg/L) 4 weeks 8 weeks 4 weeks 8 weeks
s i s &
B3 4.0 0.2 - 2.66 +£0.20 ab3.50 +0.27 a . ié’ufﬁ!ﬁ(d\ Vié’lﬂﬁﬁ_rhé‘;
Green , Smaller leaves Green ,Median leaves
s 3 %5 e ;
BS 2.0 - 0.4 1.7550.31a2.8320.22a  SORCLMAEUN  TEREE, R Flavogreen,
Flavogreen, Smaller leavers Median leaves
s 4 % 5
B6 4.0 - 0.8 3.33+£0.45 b5.00+0.35 b ié’u-l-ﬁ_rhé \,%ﬁ,ﬂf}ff&j(
Green ,Median leaves Green, larger leavers
T R BB AR AT AR IR FRERRAE 0. 05 7KCF 22 R AR, AHEHARFRFRRIE0.05 KT L2EF B,

Note ; Values in column followed by the same letters were not significantly different while those without or with different letters were significantly different

at 5% level.
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Table 5 Effects of different plant growth substance combinations on the root differentiation from stem segment calli of Z. nitidum

o B K .
ELES Plant growth substance Root differentiation
Medium
rate (% )
KT (mg/L) IBA (mg/L)

Cl1 0.2 1.0 66.75 £5.50

C2 1.0 1.0 46.85 £4.30

C3 2.0 1.0 25.30 +£3.32

e TP EUEAE 0.05 K F2E R,

Note ; Values in column were significantly different at 5% level.
3.5 HESBR

B C1 R AY-FR A B R AT HOMR . JE RS IR
BRSNS A R BT A ZROEIRA 3 d, SRS AT
PR, TEAH RIS SO 3 do 2 )5 B 4R
B, KPR BE BB A 1 77 5, B 2 & 1/3 b
2/3 LRYEEFREE R BR T R v I R A1,
AN ERE AR B RO B P AT 2 B AR K R
(1) BB 2 91% .

4 WSl
PP T B RS AR AR PR A 9 2R L A I, o —

MHELZE 25 TR , B e b [ 24 L) (2015 4F
) Y B A I A AR AR R TR
Foft B A, A 9 SR 25 AF I XE LA s B AT TR 4 T
BERTE R H AR HI0, E p B AR TR = . BEARAE 5
RERPITEET , §EEER R AP, AR P I B e
ZORET o PSRBT B —Fh R RCR
7596 o AT HARAT T P IBH AR B, R
AP T T 7R

AWEFE B YN BITH ET @ AL ZLh Al ZF A
o ERAT HRH B g M I AT A1 4B 3 R
BOA P B L0 S AL E . ABFEH



Vol. 29

iz 4 R B S0E S 5 0L

1295

KT 1 NAA B A K Y B e L5 = = A T &
P, WAL RIRE O PRI A R, A
FIF2E b2 2 NAA XA g 8 s S
AR, X B S A Py ini F R R AT DLk #)
100% R T 2,4-DM o FiFH A 45 40 U501 g
B, AT DA R b B8 755 B0 R A AS W 2 b DA AT
YU ZE R, 3645 T A1 . A 414ty
AL S AL R E AR FZ M LGIA C, izt
(i AR e 25040 T 20 i 2 24 R 9 KT i3k
TR T IR AT B4 SR, v KT
AT DU HE 2R 34k (B S AI 25 BT AN AT 5 3 Eve
KT Y 25 i 5 i, (H e = e B KT A 2R 40 R
%o ABFRCRA T 4 2 b3, F s 28 1
WIS, N ARAG 1 i B0 R B EL s 4 i i

S 30k

I Liv HG (XI4EH) , Huang QF (#8k35) , Lai MX (i
#£). A review of studies of Chinese medicine Zanthoxylum
nitidum. Lishizhen Med Mat Med Res (¥ [E EE [E2Zh),
2007,18(1) .43-44.

2 Lin JM,Shen A,Chen HW , et al. Nitidine chloride inhibits
hepatic cancer growth via modulation of multiple signaling
pathways. BMC Cancer, 2014, 14. 729. http.//www.
biomedcentral. com/1471-2407/14/729.

3 Sun MJ,Zhang N,Wang XL, et al. Nitidine chloride induces
apoptosis, cell cycle arrest, and synergistic cytotoxicity with
doxorubicin in breast cancer cells. Tumor Biol, 2014, 35.
10201-10212.

4 Lai MX (#i%+f), Rao WY (BEAEUR), Yan KI (J 3%
&), et al. Pharmacognostical identification on stem of Zan-
thoxylum nitidum and its adlterants. J Chin Med Mat ( "h 24
¥4),1994,17(3) :18-21.

10

11

12

13

Liu SH (XIZ4E) ,Qin QY (BE# ) Tang XL (R
et al. A review of studies and developments of Zanthoxylum
nitidum. J Guangxi Acad Sci (]~ PaRFABE24R) ,2005,21 .
130-132.

Sun SR (FMIEFE) , Jiang YY (4KI0) , Hu YZ (WIKE) ,
et al. Study on propagation technique of Zanthoxylum niti-
dum. ] Anhui Agri Sci (ZBUR N EL2) ,2008,36.6787-
6789.

Wang XM ( £/ ,Jiang B (3%53%) ,Xu MH (#R#E),
et al. Tissue culture and rapid propagation of Zanthoxylum
nitidum. J Yulin Teachers Coll, Nat Sci ( T ARV i3 2% Bié 2
#, AR ) ,2005,26(5) :70-73.

Wei DQ (F5K4%) ,Wu HY (3RZLYe) ,He CZ ({7 5%E) ,
et al. Tissue culture and rapid propagation of Zanthoxylum
nitidum. Plant Physiol Commun (¥4 2~ 1H) ,2006,
42(1).73.

Mo YS (5L 8 42),Sun WB (Fh3CYY) , Zhang HY (k4L
‘). Study on tissue culture of Zanthoxylum nitidum. Agric
Res Appl (AMBFFE 5 M) ,2012,143(6) :16-20.

Shi Q (Hf##). The tissue culture technique of Zanthoxylum
nitidum (Roxb. ) DC. China Forest Sci Technol ( Ml F}4%
%) ,2013,27:117-120.

Chinese Pharmacopoeia Commission ( [E 5 25 82 61 &)
Pharmacopoeia of the People” s Republic of China ( H14E A
& 2L 0 [E 2 #i) . Beijing: China Medical Science Press,
2015. Vol 1 ,169-170.

Zhou YJ (JEA'HA) ,Zhou SC (JALE[E]) ,Liu Y (X|E) et
al. Influences of plant growth regulations on induction and
differentiation of plant callus. J Central Univ Nation,Nat Sct
(R REIE 2740, FRHRD ,2007,16(1) :23-28.

Pan RC (3% %i 45 ). Plant Physiology (45 %4 #H2~) . Bei-
jing: China Higher Education Press,2012.





