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Factors influencing the induction of somatic embryogenesis in
Quercus aquifolioides Rehd. et Wils
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Abstract: [Objective)] This study investigated the factors that influence the induction of somatic em-
bryogenesis in Quercus aqui folioides Rehd. et Wils. [Method] Using immature zygotic embryos of aquifo-
lioides as explants,effects of basic medium,hormones,concentrations of antioxidants medium,and culturing
conditions on the induction of somatic embryogenesis were investigated. [Result] Somatic embryos were in-
duced in all four tested basic medium including MS,1/2 MS,B; ,and WPM. MS medium had the best induc-
tion rate of 60. 0% with the maximum amount of callus. High induction rate of 83. 3% was achieved in MS
medium supplemented with 1 mg/L 6-BA and 0.5 mg/L 2,4-D,which was significantly higher than all oth-
er treatments. Light intensity of 1 000—2 000 Ix for 12 h per day was more conducive to the occurrence of
somatic embryogenesis than dark culture. Optimal sampling period was around August 10"* and medium
supplemented with 1.0 g/L. PVP effectively reduced browning. [Conclusion) A culture system with opti-
mal culture conditions for induction of somatic embryogenesis of Quercus aqui folioides Rehd. et Wils was

established.

Cdefi BT 2013-08-06

[(RETH] EHET R RHEZE R0 H (2013BACO4BO1) 5 P58 K 2 4% 4 2 e Ak 2 45 €0 %l 1 1% 331 F

[fEHEfAN] TR 1967 =), L db A LA BIBFSE 51, E 2B MR i RIS . E-mail: shannan111@163. com
CEEMER ] el (1981 —) . 2o H it g« W 2082 TR B 1 o N Rk B S 418U JR BT 5T

E-mail ; xzxinfumei@163. com



52 P AL AR MRB 3 222 4R (A SRR 2 B

12 %

Key words: Quercus aqui folioides Rehd. et Wils;immature zygotic embryo;embryogenesis

A0 IV i3 252 A 2 48 T 8 AR 2 A A ) 1K
IR BURS e i e X PN LN S = B X ey W TR NI E S
T o AHXS T o A A0 F 40 M iR & 2k B
T2 R BETR A o8 B AR RS L A TR
JR G K A A R A0 I O3 A A B R e R 4 R T AR
e 1A & L TEAROR TR & A R ) 39 RS
AT R Y R L SR RO R A R i
KA EZ— . HETOIE W S n) 2R A
TR WF SR B A WO AR B AR (Quercus sub-
e B HE (Quercus robur)™ AR (Quercus acu-
tissima)® ) K AR (Quercus variabilis )U 25, O 1F
WFFERERE B I BORS5 J5 T BURS BOR )

D & L AR (Quercus aqui folioides) YE R T
PN NN A i A U RS SR R N = S
A5 Bl N g4k 2 400 ~3 400 m, FF A Rik 30 m, {H
T 5 P 3 508 32 28 0 AR 5 DU OB 8 G R A
AR S AR o P A, B R 4 T PR B T A e
73 F0HE B W BE RE 7 LA KA R A K A AR R R0 K 5
FEAEHT I 24 b T A AR A TR E A R
22 TF (8 LR S BB RS B R 0 SR 5 B, ]
TR Bz A PR A 28 5 R n] A D AR W BE IR A R
A 7 S SRR . PR & Ll R - ) 32 b S
T Huf T ELAS A 6, O HL 6 B FF 4 TR . H R 2
TR RN B o 1 A1 LI AR R AT 5 32 B4R
HRPETE A 450 AR BURRAE AR KRR AT AR R R
ARSI R UL O AR R R A R
ZUEE IR 07 R B . O, AR ST LU & L AR R
LG F IR BAORL AT 58 A B 37 e A AR A
FRUTC O RAF IR 15 5% 25 4 BT S0 700 A5 PR 3R 0 T
e LA JVR P 400 35 S5 8 52 il LA S L vy Ll R A IR
TCE 2R BHH B R AF G5 A% R A B A

LR ik

L1 #

433 F 2011-06-10,07-10,08-10,09-10 M V5 &
R Ml DX\ 50 AR 3 1L 2 L AR K SR AR Y [] — A
A3 TPORAE B UL MR AR A 2 L B AR BE 30 m A2
ATHY 10 BRAR b B F— 4 TF AR B0 T 25 1 /N I R %
[F) 7€ 3 — R TR 43 2l M SE 30 % A7 T
4 CHyKFE N .
1.2 JIIES LHEEES SR FE
1,21 shAak eyl & SRR ETR 251 & L BR5E

SEHCH S8 EE /NI Je T A SR K sk 2~3 h B
FRAF B TO 0 ERE T #5 30 s, B 1E 1 g/L EALRIE
W EE 15~20 min, 5 J5 F TG R K vk 3~5 1R,
TC R A5 A ) 0 30 R A Bz O A B S A
g IR 1] T A R Rl R R
1.2.2 AAXRBEHRAGHLE LI MS.1/2MS.B; A
WPM S FEA K 55 55, [ iR A0 2. 0 mg/L 6-BA+
0.2 mg/L 2,4-D, DhB PR R X Lb i 35 07 1 4t o )1
5 LR R 5 20 SO0 Y SRl AR B R A
1.2.3 #MHAEKATHEILGFE LI MS i
AR FEIE AR 0,1,2,4 mg/L 6-BA 10,
0.5,1.0 mg/L 2,4-D By Ab 3 DL J — 35 e 138 Fi i
e VR PR B B A Ah B SO 1] L R L R VS T s AL
U A RAF O, DL o H S A A KT RIS 1 .
1.2.4 RAFHGFLE H 2011-06-10,07-10,08-
10,09-10 RAE B A T 7] —BERE Y ) 1HE = AR AR 5L
A FWE R TEN 2.0 mg/L 6-BA+0. 2 mg/L
2.4-D 1y MS 55 7 5 b kA7 35 58 W2, DU o H i
FER AR
1.2.5 3&4&tegiik LI MS HEARRFRE,H
I 2.0 mg/L 6-BA-0. 2 mg/L 2,4-D, 435 1| J&
e IR AR LA T AT OGS 3G 3R S R i ik .
OGRS SR IO BRI 12 h/d G IRER BEL 000~
2 000 Ix; M REF2 0 Jo 6 IR, A8 B 0 L 7 e A . s
JGREEE A T IR A H A A R AF D .
1.2.6 HAWKFTBEeysl  FrAHBERER
MS+2.0 mg/L 6-BA+40. 2 mg/L 2,4-D, 5 Ffhm 0,
0.5,1.0 g/L LIt i &e il (PVP) , LU & PVP
BAEREWRE ., Gt E 2R E R L a8
ARG A AR A R RS AR R . e R
R O AR B 48 € B TR R a3 R T EAR v b IR
3GL. A 1.2.3 3R s #8748 K A 2K AR O 4 X 3
B2 A% 5 4 708 Tt R B SRy 4 0 DXl Y 8 v B

DL b 45 T 56 1) T A b BRI BRI 30 g/ L ERE
4.5 g/L 38 . pH {H 5. 8, i R i (25+2) C, Bk
B % A 1 1 1 G 5 R Ak B AN, Ay b By B
IR Y TR R e i 3 95 3 L AR B TOLIUE
#9112 h/d JEREERE 1 000~2 000 Ix [H 5 F R H5E 55,
Jir A AR FRIHERD 10 i, AR 3 S AMEIR  EHE 3 IR,
1.3 HiEAE

K FH Excel Fil SPSS13. 0 4 X 12t 5 %5 45 47
Qb3



%13

SRR A5 ¢ VLR AR PR R 35 5 S B R 0 IR 3R A 5 53

2 AR5
2.1 BEXREFEMEZEFEZEXIES LFEEH
=30l
S W P O = A= TR N9 B
TEm 2.0 mg/L 6-BA-+0. 2 mg/L 2,4-D ff§ MS,
1/2MS.B; #1 WPM $5 37 & b, A7 e A 55 58 4k |
YA IR PE @G gl R T R R 2 A, Horp MIS BEAR B 55
FEAERERN 5 d J5 BIRR6E 7 A 3 A R IR A s 40 21

(F 1-A B (R IR 15 S 2 W]t %50 A 4k 9 5 1/2
MS.B; il WPM #5353 | 7= A i R IR A B b, i
PR 20 i e /b, BB o5 5 Ah, Ir AT A 38
HREMME ARG KA, R 1Rl AL e 57
FIG 3G 95 2 PR 3R 4000 F I & LU BR IR IR 5 R
AR B AR R IR A T IS TR R4S AR
W 55 T L T G B R IR AR AR SO R SR A A L
B B Ab, HAS SEAR K 95 I AR W 45 3% 44 T 1 AR i
SR EREAL.

F 1 EBXEFEMEREZGXINES LREEESHZNE

Table 1 Effects of basic medium and culture conditions for induction of somatic embryogenesis in Quercus aqui folioides
P L Y A R B BESR/ % AR/ % WA
Medium Culture condition Number of explants Induction rate Browning rate Callus volume

MS S5 3 Light 30 60.0 a 67 b +++
I 1% 9% Dark 30 43.3 b 53 d ++
N .
LS SER T Light 30 46.7 b 53 d ++
[ B # Dark 30 33.3 ¢ 50 e +
B 15 3% Light 30 23.3 e 70 a -+
5
W 5% 3% Dark 30 20.0 e 67 b +
WM JeksFE Light 30 33.3 ¢ 67 b +
[ B 7% Dark 30 26.7 d 63 ¢ +

I ORIFIEAE R bR AR F/NG Gk R R 22 53 B35 (P<<0. 05); Q + Ron @HAHLU &+ +++ >+ ++>++>+. TRRA,
Note: (D Different lowercase letters indicate significant difference at P<C0. 05 level; @ + indicates callus size: ++++ >+++>++>

+. The same below.
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Fig. 1 Somatic embryogenesis process in Quercus aqui folioides

A. Embryogenic callus tissue;B. Proliferation of somatic embryos;C. Globular stage;

D. Heart-shaped stage; E. Torpedo stage; F. Cotyledon stage
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Table 2 Effects of different 2,4-D and 6-BA concentrations on induction of somatic embryogenesis in Quercus aqui folioides
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Fig. 2 Effects of sampling dates on induction of somatic embryogenesis of Quercus aquifolioides
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Table 3 Inhibition of PVP on browning in somatic embryogenesis induction of Quercus aqui folioides
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