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Establishment of High Efficient Regeneration System of Pyrus ussuriensis Leaves

WANG Defen,ZHANG Mei, LI Dingli, WANG Ran,MA Chunhui,SONG Jiankun
(College of Horticulture,Qingdao Agricultural University,Qingdao,Shandong 266109)

Abstract:In this study,an efficient regeneration system of leaves of Pyrus ussuriensis was established by using the NN69

basic culture medium. The results showed that introduction effect of TDZ was better than that of 6-BA and KT,

introduction effect of IBA and IAA was better than NAA and 2,4-D,in adventitious bud regeneration. The optimal

culture medium of shoot regeneration whose efficiency was 100. 0% and the number of shoots per plant was 8. 47, was
NN69-+TDZ 3.0 mg/L-+1IBA 0. 3 mg/L. The optimal of root induction was 1/2MS+IBA 0.5 mg/L,and the efficiency

of it was 45.5% and root number was 2. 24 per shoot.
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L1 R@ette

LR LA Fp 7 B 3 P 58l RN R P 52l B R
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L2 Rk
L2.1 JH#EMEAEE FFSRKIENH 24~48 h ¥
FPFERIE 5, W0 2 e yR-20, H &K #h¥E 30 min 57
M TAEG TS, F 5% R AN 30 s JF R
JKIEE 2 L, 2% NaClO 433Ikb3E 4.6.8 min, 451t
5 e R K A 5 4 4 A KR
1.2.2 AGHSBESFEAEFENEE LRI RI
MR KA BRI S 4 6-BA 1 mg/L+2,4-D 0.5 mg/L
F) MS.1/2MS.N6 F1 B5 4 FhIEARE I , 7E(25E2C
R AN FAESAGHL RIHAESF R I A KRN
1L.2.3 MIAMGAHLHES IMEKER ZE SRRk
FEHMIS 3R 6 RILARIES 6-BA(0. 5.1.0.2.0 mg/L) 3%
Fh2 KT(0.5,1.0.2.0 mg/L) A K EZE 2k NAA. 1,
0.2.0.5.1.0 mg/L) . M5| T g IBACO. 1 mg/L) . 15|k Z,
Bg TAAQ0. 1 mg/L) .2,4-— & X HE LR 2,4-D(0.1.0. 3,
0.5.1. 0 mg/ AR EA SIS A @25E2)C,
B R AU NS AGHL, RiESFREAGHS &
KAFM.
L2.4 RGALMBREIES KEEFE 20 d

WAL B 2 & N R R B 4 M 43 R 6-BA(0. 5,
1.0.2. 0 mg/L)+NAA(0. 1,0. 2.0. 5 mg/L) 40 & 3%
FREPHTAEZFFES Gt @05 L 5 R K 1k
L2.5 BMAMIFEMNIES XSG E HERORMT
Y1 BB 22 5 AN [F] R BE 40 i 43 4 R 6-BA(0. 1,
0.5.1.0.2.0 mg/L) 1 NAA(0.5 mg/L) liE s &£,
e R 2 FhBE SR O SR EAT R IR, 56 1 A BB e AT
BEEFR 14 d, BT 635756 2 B S G 35 57
HEH#HTHIEFR. RitAHHLES R R GHE 5
12.6 MAEZFAREBR EEMHFRZAKRBL.
K4 2 cm [ZF, SR E L 1/2MS HFARRE IR &R
WEAK R NAA fl IBA (555, G ERR, fF
REERKE 2 o HA MR, #4798, 35
HUE R
2 BREHSW
2.1 JHEERT R AT

fH 2 1 AT, i 3 A ) 0 X M R ) ¥ Y 32 0 B
BES SMEERBFSRGALES RS HENNKEAE
BHRERR WA KT AMER AR E B R, TiES
T A BT LA BGE B R A IR 414 - 75 20 PG 30 s
F1 2% NaClO 4bFE 4 min,

*1 H = E R %
Table 1 The selection of sterilization time
hb¥E TEYR A RRBL
Treatment Contamination rate/ % Growth status
75% K 30 s+2%NaClO 4 min 6. 67 Rl 9 d, MFAL G DA K @5, S35k 0%
75 % %5 30 s1+2%NaClO 6 min 6. 67 B 9 d, FoKIMBGALN, EF L 63.34%
75 % WikE 30 s1+2%NaClO 8 min 3.36 R 9 d, MGES R MWK B BG,FRRRE 36.67%

2.2 RGALFERIAREFR I

3R 2 /AL 4 FE R EFH R A GALNE T RE
KF 0%, AL R HETRAR., HFR-AAHHEN
AflE] MS feblthy 15 d. ZEAH A5 S0 6] F , MS B3R
WFH R, HIRK O 1/2MS,N6 /N, 4 Fig ] 43
KL AR, MS R AR IR, ES
R AR SF AT, R O R SR A (1/2MS . B5) L ik

RN R,
x2 EREFERNFIE
Table 2 The selection of basic culture medium

AR HRRE
Medium type  Induction rate/ %

ARG

Growth status

MS 100. 0 15 d jE S5 40 4UB0RDIR L S ALK AT,
1/2MS 100. 0 20 d J5 A fi gl SUBDRDIR , s B D R 6
N6 82.5 20 d JR At SUBURDIR , KI5 1
B5 92.5 20 d J5 A A LUBURLR SRR R A
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m# 3 WA, fiE A K R NAA IR 5 (S1~
SO, WAAHLEF R B W R Ik 86. 1%, Mk E
# NAA FIFRGHLHERE D;EEAKE 2,4-D
R (S5~S8) , A H LB S REW IR G, R &
ik 100% .15 2,4-D ¥R B % (1. 0 mg/L) SME AR 5 48
LB 2) ;43R 6-BA ¥R EE RIS SME R 75 S
R B 2R (L1~L3); #sh & KT X Ma ki @4
ZUESFIEA/NIA~LE) R 1M 4 K R IBA Al IAA ¥R
FITFHMERRGHLS N ESL7~18), 4 FrR, AN
AR RFHS AL A AHSUE R K /MK IR R 2,4-D>
NAA>IBA #l IAA, H S A BT A LR HIEHREN
MS-+6-BA 0. 5 mg/L+2,4-D 0. 5 mg/L-+FERE 30 g/L+
Bifg 3 g/L.
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Table 3 The effect of different hormone combinations on inducing callus
b WHER L BEER A KA
Treatment Hormone combination/(mg « L™1) Induction rate/ % Callus growth
St 6-BA 1. 0-+NAA 0.1 13.0 RESFAMERRY K i, 55015 10 A Rl
S2 6-BA 1. 0--NAA 0.2 19.4 REBSFSMERIY KT i, 54345 1 DRt
S3 6-BA 1. 0+NAA 0.5 55.5 5 o/ NEPR A, B A
St 6-BA 1.0+NAA 1.0 86. 1 SMEPRI RS M, 0 1 O R 3 BORCR &,
S5 6-BA 0.5+2,4-D 0.1 80.5 BAABRCR &,
S6 6-BA 0.5+2,4-D 0.3 88.8 B R AR A B A
S7 6-BA 0.5+2,4-D 0.5 100. 0 B AR, REAG, HAA
S8 6-BA 0.5+2,4-D 1.0 100. 0 BRI AR A, AR R
L1 6-BA 0.2+2,4D 0.5 94. 2 Bk, R, A
L2 6-BA 1.0+2,4D 0.5 97.2 FRBURLR , KR, 1 a
L3 6-BA 2.0+2,4D 0.5 97.2 FRBURLR , KRB, 7 1 R 1k
L4 KT 0.5+2,4D 0.5 11.1 D RBRCR A, &
L5 KT 1.04+2,4-D 0.5 27.7 A EBRDRAY , 1, TR SMER B AR
L6 KT 2.04+2,4-D 0.5 25.0 A EBRDRAY , 1, TR SMER B AR
L7 6-BA 1.0+IBA 0. 1 0.0 SMERIE R, TRAGHR
L8 6-BA 1.0+IAA 0.1 0.0 SMERIE R, TRAGHR

(Y6~Y8) 43 b #5255 I HL A b ™ 5 1 3 3840 (B 3);
AR NAA YR A3 In 3 2252w @45 41 2L T2 1L (B
O, &5 FFTR B EAMER L 3G FR S MS+6-BA
1.0 mg/L+NAA 0.1 mg/L-+#E8E 30 g/ L+3iE 3 g/L.

Bl SREABSREZFSAMHAR

Fig. 1 High concentrations of

cytokinin induced callus

B3 SRESRZITRGHSK
Fig. 3 The callus differentiation under

high concentration of cytokinin

2 2,4ADBESRGAR
Fig. 2 2,4-D induced callus

2.4 RHALA K LIES

ALIEFEARIL 6.0 DA F(Y3~Y5) ,{HEEE 6-BA W E KRR Fig. 4 The suitable medium for differentiation of callus
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Table 4 The effect of different hormone combinations on proliferation and differentiation of callus
a3 WHER L WA R A

Treatment Hormone combination/ (mg + L~1) Proliferation rate Bud differentiation
Y1 6-BA 0. 5+NAA 0. 1 3.4 SHEZE RAT, B A2 i
Y2 6-BA 0. 5+NAA 0. 2 3.7 ST BT
Y3 6-BA 1. 0+NAA 0. 1 6.3 L RAF AR FR S Al ROk BTR
Y4 6-BA 1. 0+NAA 0. 2 6.0 AYAGEE BT e, AN s, SR oK R
Y5 6-BA 1. 0+NAA 0.5 6.1 SMEHSS A KRR
Y6 6-BA 2.0+ NAA 0.1 4.7 A S, BB RS T R
Y7 6-BA 2. 0+NAA 0. 2 5.4 SHEH S, AR E
Y8 6-BA 2. 0+NAA 0.5 3.2 SHEES B ARR R, EHA G
2.5 BLRWENAZFFE T BOEE A S SRR A K, R 82. 500, H A ZEAE KA AT IR MR B

28 1 HIRBDIR BN EFZ T BREREAREF  6-BA R T RBAMEMNEHWFES b, BIR A5 LbE
(B 5), 1% 2 iR E TR L HA R —-BWE HiESFRET A4 43,3 A5 L3 AT [FEHESAR AL
6). M5 W%, FEE 6-BAWRBEMRE . ANEZEMLE 3 HAERKKE.
SR MMM (Al~A4L), %4 6-BA ¥E N 2.0 mg/L

EA;H%%?% 14 d;B’jlﬁi%?%o
Note: A, cultured for 14 days in dark;B,cultured in light.
B 5 FREEF+-HEFEGFTAEFFSMEHR

Fig. 5 Induction and proliferation of multiple shoots under the condition of dark-light

A, i 6-BA 2.0 mg/L AYEEFRIE; B, Mt 6-BA 2.0 mg/L+NAA 0.5 mg/L AE53R3E,
Note: A,the medium with 2. 0 mg/L 6-BA;B,the medium with 2. 0 mg/L 6-BA+0.5 mg/L NAA.
B 6 MEEXEFTAEFFSMIGHE

Fig. 6 Induction and proliferation of multiple shoots under the condition of light
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Table 5 The effect of different hormone combinations on induction and proliferation of mature embryo shoots
it BRI HRRE HH

Treatment  Hormone combination/ (mg « L~1)  Induction rate/ % Remark
Al 6-BA 0.1 0.0 KRR, S BBHHA
A2 6-BA 0.5 30.0 WAL AR OIAE K 28, A R AR
A3 6-BA 1.0 50. 0 WA LLEARE AR 2 WA SRR L
Ad 6-BA 2.0 82.5 WA LLEARE AR ZE A, WA SRR &, KA A3 47
A5 6-BA 2. 0+NAA 0.5 75.0 ATALRYT A TAE K 2E A BARM A A S SR A K BTAR s AR RO, K A3 3

2.6 MAEZFARFES LG
HREBRGE.HEAKE 2 EAWE VU TEME
1/2MS+NAA 0.5 mg/L+HEbE 30 g/L+355 6 g/L 3%

FeE R EEARERA A 5% (- 7.8), S
FHETEIE T : BEke s M tE=1:1: 2 BAEL¥.K
BHRIBIERE 5% (B 9.,

&:A9L%B;B9R%Be
Note: A,up;B,bottom.

B7 FRESE

Fig. 7 Differentiation of the main root

B8 MiREISK
Fig. 8 Differentiation of lateral root

3 HrHitie

B T 2 A 1] P 3840 b R SRR AR, (B T 1Y
S ERERAR S IMER R AL FE RN T %S
AT AR T35 5 R, W B I I, 2 4 I AME I R 75
Yede s SEHIH B R 5K 30 s A1 2% NaClO
4 min,

PADASRRFL A SME IR BT IT 4 Fh A 55 57 2 %0 &1 4

EEFERSEA  BIRE  BEL=1:1:2,
Note: Vermiculite * perlite ¢ humus soil=1: 1 : 2 in the medium.
9 HEEMEK
Fig. 9 The growth of plant

HAFERHE M, FEF LALLM AR RITRERLT.,
MS 8537 55175 T I A1 G TR R, AR D - A 418U
Perk IRk,

AGAL M FE R R LA RE 6-BALT
KT A KR FERIIARGHLE R MK 2,4-D>
NAA>IBA Fl IAA,7E 2,4-D #3735 i A 4
U EEPAFADR HA M EE 2, 2,4-D W B 3
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I, R4 4L 402 HURAR 5 48 AL BB T 5 BT AR L A 45 L 4L
BEME EIEF 3N MS+6-BA 0.5 mg/L+2,4-D
0.5 mg/L-+ 7k 30 g/L+3)E 3 g/L.
PRBEFEABIMERKE 2,4-D, I HNE
WA K REBEF T AL oL, 4R R
FIVE B R A B B L A B 1 2 I R R H A
Bt 21 43 1k 35 32 3 S MS+6-BA 1.0 mg/L+ NAA
0.1 mg/L-+ 74 30 g/L+%ifE 3 g/L.
RBEHESNE L 6-BA WRE IR, 2E AW
A S R WA R T 82. 5% KWK 6-BA RF|T
A ZER A3 B A GAH SUR D 58T 6-BA 5 NAA 21
A NEZE R AL RUAR B 4 A6 AT 5] 25 3647, (EAR AR 2
55, ANF T A 538 BRI FE 4 (LS R 50 MS+
6-BA 2.0 mg/L+ M 30 g/L+35% 3 g/L.
MEFFRERMIERERMEREREEE S
NAEZERRIY 404k, BB 1/2MS+NAA 0.5 mg/L+ FEHE
30 g/L+%5ifE 6 g/ L AiEEIEFRE, AMRRIK 5%, B
BGMETERBUES + BIRA : B E=1:1: 2,
TR 5%,
LA IR S A 5 A SR A R BB A S I SE B, A
A LE T AR ZF R P R AR I 2 AR R &
N A Sl BB ™ 5, IR N W] R 2 40 M 4
HEWEL® IEFERE TR A BRI R
RS RANEE S RERE I REG FBERZZ4 M5
SR AH PR BE ARG M 0B s 40 o R W
HEYHL 532445 5 5 | RS 1 A BE AR K s B 3 Ak B
SR AE B 2 40 53 24 3R R B KA, AR 2R I 1G5
Feih £ 32 3 P E R A 7E R B A IR B SR R A
TR, B 1A K S, SIS A0 & A A 30 0 A

KPR o BRI N 8 HGE B ORI TR A AN AR
A4, T BRI P B B A R A

FRZL A 5 4 AT 3 A 35 3%, a3 AL AR, A A
ZUR G504k, AT RER RN K — B A A i 4 S 2
ERAKR 2,4-D,2,4-D W HAARF T RAGHL K5
s = B R AP IR I M EFMAERKER
W I LN E B A A LU 504k

RE AR R T AT 7 B E &
JEHETS, BB 2R R SR FE , 1 v AR AR AR L R A E AR
WEAL IR ™8 ; v fE 5 7 & B R KX
AR AEAL T T B XL B A B & W B 2
KRR 22— BKRE NI T 3 — P 5.
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Callus Induction and Plant Regeneration of Armeniaca sibirica

HE Yanhong, WU Gaoyin,BAI Yu’e, TIAN Youliang,JIN Mulan,ZOU Weiwei
(Forestry College,Inner Mongolia Agricultural University, Hohhot,Inner Mongolia 010019)

Abstract: Taking mature embryo and endosperm of Armeniaca sibirica as explants, using MS media with different

combinations of hormones, the regeneration plant of Armeniaca sibirica was established. The results showed that the
formula of MS+6-BA 1. 0 mg/L+2,4-D 0.5 mg/L+ sucrose 30 g/L+agar 3 g/L was better at the stage of inducing
callus when endosperm was adopted as explant,and better medium of callus subculture and differentiation was MS—+6-BA
1. 0 mg/L-+NAA 0. 1 mg/L+sucrose 30 g/L-+agar 3 g/L. MS+6-BA 2. 0 mg/L—+sucrose 30 g/L+agar 3 g/L was the
optimal medium for callus induction from mature embryo and the multiple shoots from callus,and during the proliferating
period of clustered shoots,the rooting medium was 1/2 MS+NAA 0. 5 mg/L-+sucrose 30 g/L+agar 3 g/L.

Keywords : Armeniaca sibirica ;callus;plant regeneration
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