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Abstract:  Immature zygotic embryos of Picea asperata were used as explants to investigate effects of cone collection
dates, genotypes, different concentration of auxin and cytokinin on the induction of embryogenic callus. At the same time,
the key factors affecting the differentiation and maturation of somatic embryos were also comprehensively investigated. The
results showed that the optimal medium for induction and proliferation of embryogenic callus was 1/2 LM + 2.2 mgeL ™'
2,4D + 1.1 mg*L '6-BA + 10 g*L 'sucrose + 2 g*L 'gellan gum + 1g*L ™' casein hydrolysate. The best medium
for differentiation of somatic embryos was 1/2 LM + 24 mg*L 'ABA + 50 g+L 'PEG4000 + 30 g*L 'sucrose + 1 g*
L 'activated charcoal + 4 g*L. 'gellan gum + 1 geL 'casein hydrolysate. The suitable medium of germination was 1/4
IM + 20 gL 'sucrose + 1 g*L"AC + 4 g+L 'gellan gum + 1 g+L™' casein hydrolysate. All medium was
supplemented with 0.5 g*L ™' L-glutamine, and adjusted to pH 5. 8.
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1995) < P4 Jin = #2 (P. sitchensis) ( Krogstrup et al.,
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Tab.1 Effect of cone collection dates on the induction

of embryogenic callus

HORREH M LIRS 7
Cone collection Number of Induction
date explants frequency ( = SD) (%)

07 -17 810 35.25 + 23.71 A
07 -27 810 25.64 = 17.62 B
08 -07 810 12.19 = 9.46 C
08 - 17 810 13.01 = 12.68 C
08 -27 810 15.46 = 14.84 C
09 -06 810 15.09 = 14.80 C
09 - 16 810 0.25 £ 1.56 D
09 -26 810 0D

OA R KRS TR IR 0.01 7K1 22 5 bl 5 3 A 7 5 BEAS 235
K [f] . Different capital letters indicate significant differences at P =
0.01, and same letters are not different at a level P > 0.05. The same

below.
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Tab.2 Effect of genotypes on the induction of

embryogenic callus

SR 70 LAEREN o ??E'F:%@
Genotype Number of Inducll(zn frequency
explants (+SD) (%)
1 2 160 15.60 + 14.08 A
2 2 160 21.78 + 21.32 B
3 2 160 10.90 + 14.20 A

2.1.3 2, 4D X IRME RO AR FE FHHm  2,4D
BT A RE T RAMEE (P <0.01) 2
W, 2 F LKW 3. 2.2 mge L™ 2,4-D Kb HE
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W 2.2 mge L7 A BN 3.3 mge L7 Ab B ] E B
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Tab. 3 Effect of 2,4-D on the induction of

embryogenic callus

2,4-D )% LOEREN A
2,4-D concentration / Number of Induction frequency
(mg'L") explants (£SD) ( %)
1.1 2 160 10.70 + 14.20 A
2.2 2 160 17.14 + 20.43 B
3.3 2 160 16.0 = 17.53 B
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AR A AE T RN R FE (P<0.01)
Wi, 2 LA W& 4. o, 6-BA WK 0.55 mg-
L' absAn 2.2 mg'L_lﬁfEI‘Eﬂ%ﬁ%‘ﬁ%%’{ﬂ%
T L1 mge LT ANER R [ IR 4 4145 B R
ML B B K. L 11 mgeL™" 6-BA &b (1)
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Tab.4 Effect of 6-BA on the induction of

embryogenic callus

6-BA W LIRS 73
6-BA concentration / Number of Induction frequency
(mg*L°") explants (£SD) (%)
0.55 2 160 13.87 + 17.60 A
1.1 2 160 16.58 + 19.13 B
2.2 2 160 13.39 + 16.39 A
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Tab. 5 Variance analysis of different

differentiation treatments

KR HH ¥5 Foosie
Source Jg df MS
i % 1% ABA 3 22 455.306 7.301 0.000
% 2 i PEG4000 3 32 850.423 10.681 0.000
JHEPE Sucrose 3 98 822.804 32.131 0.000
Witk Activated carbon (AC) 3 9 133.503 2.970 0.046
B Gellan gum 3 11 084.414 3.604 0.024
i % Error 32 3 075.575
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IR B YR FHYS 325 Y 1 04 5T AE A A i I o) Ak ol R
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Fig. 1 Somatic embryogenesis of Picea asperata
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a. Immature cone; b. Seed wing and immature seed; ¢. Immature zygotic embryos; d. Immature zygotic embryos on initiating; e. Embryogenic

callus induced after 6 weeks; f. Large-scale embryogenic callus on proliferating; g. Embryogenic callus on proliferating; h. High synchronized

mature somatic embryos induced after 6 weeks; i. Zygotic embryos after germinating for 1 week; j. Robust plantlet after germinating for 3 weeks.
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Fig. 2 Somatic embryos maturation results under different factors treatments

AN E B AR FZREERR0.05 KPR EEH. #ZWR WARHAE R Number of mature somatic

embryos within different columns at one same factor followed by different letters showed significant difference

from each other at a level P =0.05. Error bars stand for standard error.

2006) «Jt3E =42 (Picea pungens) (FMNHL K25, 2010)
ERFAR T B A WRIE . R R A TR
HAF 78K 50 8 54 6 5 B 50 A 2w )
B PR A A R R W, ARG 5 T IR
HMRE R IR AT I IR Tk G 41208 5 R R = .

K AF AR S5 DL AR BB & 7 I S A RL AT B
BERSMWEEGALNFE S E. Tautorus 45
(1990) 3K FHAH [ (1 5 4% 1 » 48 ] P8 A2 R &
TR K SRR S T 0 4L Z 0 i S S LR 13 4
G T IR 8 57 % 5 (£ XA K2 (Abies fraseri) AT
J Wk A 2R 5 5 I R B Je AR I A T R S
6 HFHART H EA, A A TSR B A
T 8 s R @A AL T e ) B R IG (Kim et
al., 2009) ; B 5¢ 75 2% (2005) LA H A 9% 82 (Larix
kaempferi) i i FVR < VR KR R0 I Bl 55 b A R
M IEAT PR RAE 5 I R B, U R & 1 IR e 8
SR A AR RIS (2007) LAY 22 P i L
(Larix gmelinii) AN 7] & & B W& 704 & 3 M
B, R BATE T iH R A T S I 412
(I HE ) B om ;SR A% (2008) N R B AESS 2,34
By BEH K AEHA (Pinus taeda) £ 1 U Ay W P fin 5 41 40
BB E R AR, LR B A TR
AL B A Bl AR S (88 s R e 4121
75 R IR T B & 3R R A R
BEAG IR E AR NE S 7 H b a g

PE R 23 0 5 3 B8 ) B o, I, & IR B b T
U i B B X5 TN A ST A R AR AL

A 41 J i R AR ak R s R DR RS () el T A A s
e 22 5, M AL FE SR W = 7 B
£, VLAbE T (Pinus strobus) 14 > 35 R 8 1) 2R B%
G TR AR AR BE AT 5 3 I R I AN [ 3 BT AR ]
J A S 200 5 3 BE D A AE R B3 ZE R OF 3
DRI R R SR AR H 1R A 808, J 6 DR R 5 s R R R <8
BN R R A AR S A W
(Klimaszewska et al., 2001) . Lelu-Walter %% (2006)
CL¥E 2 A2 (Pinus pinaster) 73 5l 32 Ky 1) 8 A F& R B ok
JRA T IR D AR AR S R IV A 2 R S e
T 5 2R AR AT P E R HE R AL R R V) AR
5o, A AN [m) ik DR AL 2 ) iV A 2 2R 5 T g
TN R 2% 22 5o DR 76 JF J = A2 44 4l I IR Ji
RAE TN A 3RAF 15 3 5 ) BRI B, N iR
LR R R ik ) . MY AEKIRTRZ2ESS
R A U A A 2R O B A R R S A A0 i R
RIS R b )RR A A AR . b, KUK
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