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Establishment of leaf-explants regeneration
system of Betula luminifera H. Winkl

SUN Xiao-min,CHEN Zheng, WANG Jing-jing,
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Zhejiang Agriculture and Forestry University ,Lin’an,Zhejiang 311300, China)

Abstract: [Objective] The regeneration system of Betula lumini fera leaf-explants was established and
provide scientific reference for the gene transformation and culture of Betula [umini fera. [Method) The
optimal basic medium with MS, WPM and 1/2MS mediums containing 0. 6 mg/l. TDZ was screened using
B. lumini fera leaf-explants and the optimal basic medium of shoot differentiation with 0. 05 mg/L. NAA
and TDZ of different concentrations (0.1,0.2,0.4,0.6,0.8,1.0,1.2 mg/L). Take 1/2MS as basic medi-
um, different concentration IBA(0,0.05,0.1,0.5,1.0,2.0 mg/L) or NAA (0.5,1.0,2.0,3.0 mg/L) was
added to screen the optimal root differentiation medium. The regeneration system of B. lumini fera leaf-ex-
plants was established. [Result] The buds grew well with,dark green on MS medium. The suitable differ-
entiation medium was MS+TDZ 1. 0 mg/L+NAA 0. 05 mg/L+Suc. 30 g/L.+ Agar 5.5 g/L,on which the

inducing rate of the adventitious shoot was 80. 00% and the average buds were 12. 00,and the buds grew
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well,dark green. The inducing rate of the root was 100% ,the average roots 14. 5,and the length 11 c¢m,the

root stout,base without callus,and produced a lot of hair root when the adventitious shoots were cultured
on medium of 1/2MS—+IBA 1.0 mg/L-+ Suc. 20 g/L-+ Agar 5.5 g/L. [Conclusion) The regeneration sys-

tem of B. luminifera leaf-explants was established.

Key words: Betula lumini fera H. Winkl;leaf-explants;regeneration system
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Table 1 Comparison of induced shoot production of B. lumini fera H. Winkl leaf-explants under different basic mediums
TDZ R /0 R TR E 2
wse gy JMREECREIRIMCRS LRI gy WAL AR I A KR
. = Number o Shooting Number .
Medium (mg -+« L1 Average Browning No. Bud status
. . explant frequency of bud
Concen-tration Bud
MS 0.6 30 19. 22 23 5.75 2 i&{@& .
Growth state is best
- AR %
WPM 0.6 30 5.00 4 2.00 3 Growth state is bad
TR E R A
1/2MS 0.6 30 0 0 0 9 No buds

BT Rz M A 7E MS 8538 5 b7 A IR G 2
Fig. 1 Shoot regenerated from B. lumini fera H. Winkl
leaf in MS medium
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4.89 A IR K ABALA 5.0 em, K 323 Q2 197
PIMECHA 5. 86 A MR REK H 4055, HH L 6l
RAGAL L Q3 I A A AR £ R R AR
K HBCH: AR T @ AP MR ECH A 7.57 4~
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P2 e R HE b 0 Ak e A i b i

Fig. 2 Callus was induced from B. lumini fera

H. Winkl leaves in vitro
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B3 M R R AN E 2
Fig. 3 Shoot regenerated form B. luminifera
H. Winkl leaves
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Table 2 Comparison of induced shoot production of B. lumini fera H. Winkl leaf under different concentrations

oz s A FHR
sy DRI I g g PRI Gegipgy WK L RRE
. (mg+L ") (mge+L 1) . Bud Browning Bud
Medium N N Explants Shooting Average .
Concen- Concen- No No. condition
; X frequency Bud
tration tration

KBTSk

S1 0.1 0.05 30 33.33 69 6. 90 7 Growth state is good,
color is tender green
ZEA R AT R AR

S2 0.2 0. 05 30 33.33 74 7.40 8 Growth state is Good,
color is yellow green
FEER B O s

S3 0.4 0. 05 30 40. 00 108 9.00 6 Growth state is good,
color is tender green
AR ERAT A

S4 0.6 0. 05 30 53.33 160 10. 00 9 Growth state is good.
color is tender green
A REUT L e

S5 0.8 0. 05 30 53.33 176 11.00 6 Growth state is good.
color is tender green
kK R R

S6 1.0 0. 05 30 80. 00 288 12.00 4 Growth state is best,col-
or is dark green
EREEIE AR

S7 1.2 0. 05 30 73.33 220 10. 00 5 Bud has vitrification phe-
nomenon

MEERMAK R NAA ARG HE QT.
Q8.Q9. Q10 FMMEZF HARA KR AL 22 . QT 1Y

R, R 71 43%, Q10 B B K, XN
27.27% , HAR ML, JE 508 i T % K 0 A 45 4
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21, A AR S L AR TR . JoT R R B RN 1. 2 mg/L BF AR R AN A T R

HH 2 3 AL E IBA b NAA T FOR M L858 00 il i, O 2 Mk i il A= iR B F2 B2 1/2MS+-
AR 9% . B IBA FREWIE AN, BA R IBA 1.0 mg/L+ M 20 g/L+%0g 5.5 g/L.
AR P BIAR B T AR K B 2 3 L H Y IBA

B4 SCEHEE A BTER SRR Q5 ERYAE AR AL 5 R HMEE AR TE 1/2MS(ZE) Al Q5 (F7)
Fig.4 Roots regeneration of B. lumini fera H. Winkl Bk B ARG L
in vitro(Q5 medium) Fig. 5 Roots regeneration of B. luminifera H. Winkl was in

1/2MS medium(left) and Q5 medium(right) in vitro
K3 ABEEERER IBA M NAA X F#BEEHERP N

Table 3 Effect of different concentrations on roots regeneration of B. luminifera H. Winkl in vitro
IBA NAA

o T e R/ TR B/ “ AR/ % FHRE FEREK/em R RO
B AR ( ¢ Lo AR EL Ratio of Root: R R
Medium me " - mg ) Explant atl(.) © ooting oot O.OT

IBA NAA rooting No. length condition

concentration concentration

A LT A > 5w
Ql 0 0 30 50. 00 4. 89 5.0 Roots are slender; the base has
a small amount of callus
MR, B A D i A
Q2 0.05 0 30 70. 00 5. 86 6.0 Roots are slender; the base has
a small amount of callus
MR ST T A0
Q3 0.10 0 30 73.00 7.57 8.0 Root is a bit strong; the base
has no callus
MR 3L T A0
Q4 0.50 0 30 100. 00 11.65 10.0 Root is a bit strong; the base
has no callus
MR FLHDH: B3 T dn i, 7= A=
TRZE4MW
Root is very strong and long;
the base has no callus
MREL5S , HEF IS @
Q6 2.00 0 30 100. 00 13.53 10.0 Roots are slender;the base has
no callus
HREOHL, A K@i
Q7 0 0.5 30 71.43 8.23 2.0 Root is a bit strong; the base
has a large number of callus
MM, BE A K e dn i
Q8 0 1.0 30 70.59 9.43 3.0 Root is strong; the base has a
large number of callus
MM FL A L34 R it
Q9 0 2.0 30 41. 67 11. 00 3.0 Root is strong and short; the
base has a large number of callus
MR L A K@
Q10 0 3.0 30 27.27 9. 00 2.5 Root is strong and short; the
base has a large number of callus

Q5 1. 00 0 30 100. 00 14.50 11.0
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N LA SRR T A 0 25 8
K 2F RAFESRH I8 e B R . AT E IR
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B 50 3 O P AR LR T R IR AR LA 4 EONRTE
PLER S R4k . R BUE SR p . BRI AN IR A By A2
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Jeifs T IR E ZF L HZF RS R A T AE & SR AR
WPM 55 Jr 2 5 5 h &8 0y MS JigR 3 — 1y 1/2
MS 537 5 b7 T 2 1 0 A0 R W o A e MS
e Hh g U R R R RO T O B ME R
AERGE . BRIEARS RGE T 97 FhORAS A 4 it
B R dk R BUZF S A 70 RIS MS Rk
s B B IR 3

Fh1 240 0 4 B P TR sk — S AR ) A0 MR B AT
Az 5 B AR AR O RE 0 o (AR SE BRI b L 4 SR 2R
32 R BR L DAL M0 B AR e A UK IR AR RS 4
ZR R B R . — R, S B AR Ay A R
AGRAENS  B RRE A h— Jf T 52 A R T
ORI Q) N (E € I B S S O S Y TS I D 4
N AT EIEEEES 1 A iR A
A4 P A BE 7 B0 L 2 R T IO A9 P A RE O U SRR
W 100 58 A2 R TT 9 S o v R BB S A . ek
R BIRIESE s — B o 2 RO B gh it A R
F 58 K B 06 B MERT 3 SO 9 AN RE 28 75 = iE 1 8K
58 JEHR /NI L 2204 R Bl TR] S DA AR 2 RO R
F A 1~3 i X SRR A A A
L A I B A A R R R ) AR A IE — B, A
VR LEURE 1 — A0 ' B AfE i SRR A1 A (] A AR
ASXE AN E 2 T R R SR IT AT ST

AR L O B ME R A 5 T 2F 20 A R IR R A

4 MS+TDZ1. 0 mg/L-+NAA 0. 05 mg/L -+ i b
30 g/L+Bifg 5.5 g/L 1, A& 19 40 b AT 3k
80.00% » H 3 35 & A~ S # & L 0T 4 4k R & 2
12. 004>, # TDZ fei&i ir k¥ & 1.0 mg/L. R
B 5T R T A AR R s RS BT R
s WRERAEGHEN KR, ERGHLE
S AR R AR R B RS R R AR .
MY ARBETHED  ARKRZATHESEGHALNE
SR ARAR B 77 A LTS A — o PO B 20 B e R
IR g R AN S Ra e i | N = A . R SR (E R & iU
R ol R e il I e N I | e o iR T
FAEEE L ARG L o M S S8 2F 1 o Ak R B
& TDZ i e B i i 1 35 . B4 TDZ Ji 2 ik
FEWIA 1.2 mg/L I A ZF R A B AL 4, X ]
AE 55 0 R T o vk B o e A OC L H R R A A
E— Y.

A WFFEIN R IBA W] LLBE i 43 A= 21 2020 A 1) 7
ML IR AR & v A5 B FRaATY L AR AR A AR L AR
B Al Z i LA KR R i 28 M 2K 3R R 2 Wi, Ah R
IBA {2 #F I TAA /Y 3 5 o 30w 06, F 02 2k 2F
MR ASHFGEAE A AR B g5 B e i g R B MR
IBA o NAA B 38 T i #ERY A R B5 37, i IBA
JoT s TR FE R BG0 P A R AR AR R S AR B 1Y
MR P RE 2 3 hm . {324 IBA [ R BRI E 1. 2
mg/L B, i R B f A T . 6B M N A 2R A
1/2 MS—+IBA 1.0 mg/L+ 8 20 g/L+ 35§ 5.5
g/L AR R I, AR MR R GR 100 %0, AR ECH
14. 504, MR K H 11. 0 cm.,
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