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Abstract: Somatic embryogenesis (SE) from immature zygotic embryos of masson pine (Pinus massoniana
Lamb.) was achieved by megagametophytes containing zygotic embryos on LP medium. Factors influencing
somatic embryogenesis (SE) in P. massoniana were studied, such as the cone collection dates, the time of cold
treatment on the cone, the concentration of ABA. The initiation rates and the evaluation of embryonic callus
were analyzed with SPSS 16.0. The results showed that: 1) The induction of SE were affected by different stag-
es of immature embryos and there was statistically significant differences among the 15 cone collection dates.
Considering the evaluation of embryonic callus, the cone collection date between June and July was appropriat-
ed with the initiation rates arranged from 9.66% to 22.59%. 2) There was also significant difference among the
cold treatments time in initiation of embryonic callus, and the optimum cold treatment time was about 15 dat4 °C. 3)
Some proliferation callus was fine and which was subcultured to maturation medium. 4) When the LP maturation
medium containing 5.0 mg-L"' ABA and 60.0 g-L"' sucrose supplemented with both L-glutamine and casein, more
mature somatic embryos with high quality were produced compared with 30.0-55.0 mg-L"' ABA. 5)The somatic
embryos were placed on germination medium without PGRs, after 4 to 6 weeks they were germinated and devel-
oped into small seedlings. It is the first report about the somatic embryogenesis with immature embryos of mas-
son pine and these findings provide foundation for breeding some elite clones within short period.
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IKPSEYE2 hy FRAEEE TAE G Fxy ek & gk
AT B K ALEE, 75% 5 %530 s, Jop /K oE3 ik,
0.1% HgCl, K & 10 min, JGR/KMpE3~44%; b5 1E
ARG b KT IR BT 1 A5 R 22T 7 1) 34
TF, MG BCH R, BT 1 JC 7R I
s e BRI TE R RIBR N AR R, HERERC T
W IRILI A IR B T R R4 b, XTI seie
AN fie R B R 0 Bl R, D) [ b R — ke 4
Five DUR P A RIS Bk, JEARE 7R ILE K HLP
BRIk, BRRALPH3IN, AF ML A4~ SR, 3IRE K
Horr, X6 13 HX AN KA I s A4, 245818
FL, ARSI



906 FEA A P 23R

3.2 BRRAEAEX 4R RGENIFSHR
1]

XF20084E7 H23H . 7H31H. 86 H M8 H
15 H X4 AN AR A B R AR H) IR, e 3k R
4 CAJEL dy 15 dFI30 d, 43R 1 [F i
FAHEMLPIE SR 775 L, FECYE 3 R B iE
4 EHFEIEFEG
4.1 EERGALIFESIERE

BRI N LP+2,4-D (0.5~2.0 mg-L™)+
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Fig.1 Somatic embryogenesis with immaturation embryos of P. massoniana
I TR AL IR PE AL AR 115 2 B (A~C), T1: P @ R MG FE R FR(D E), T WP 58 2 2R 4 A S M2 ff JU Jle 8 (F~HD),
IV: BEAERARAE TSR LPIG IR A5 LT R (). A M AT R 10 @A 4128 By Co i S K RAF IR @5 24128 D: WIRKIZk4CHY
BRI IAE AL 412, B B FR2 BE IR @ 4128 Fr OO AR G b —2D 0 A R R MR A4 H: 2546 58 4 (R AR

PROB AL LR 1o J PR A A2 TRV PR T Wi 52

FURACY S8 ) T A
2 FRAZBM BN ERGELAIFESIRR

2008 200945 /N4 FE N 154 Bk AR 42 H 1,
REARR AL T AR BB BU R SR, Xfix Lt
KA ER RS d, R IRFLI SR, 2 52
T EEA G AF I 16NLPT TR IR 4L B, BUH
— KN FIR AR 1645 3 15 3 B =R Ik
A MR E B R AL BRI o R R AE S R
o 4l Pk it 2R 5 3 3, 70 40 Ak B
2~12 A Bt N, S3Blisl Az i i aR, 43 AN AR
BRI A0 % 7 AR i L U e . (B R T,
SE G TE R IR, F A IR g L A2 AR IR
PR AL, FrakAs ka2 g vk &5 Rk 1
7o

hf R L R @ A S R 1 JRUIR S i £
PEdEATSPSS 16.077 240 M. WAV T, 45K %

BT, AN [ PR SR SO0 0T I s 20 2R 1 5 3 S AR
k22 (P<0.001), 20084ELA7 FJ231H(9.66%). 7
H31TH12.15%) KA1 15 T MM @ ds 41 200 & i, 3
B D)5, WEEVE R B (RTIA12.0LL |); 20094F4
A28 F EATR IO R, I PE g 441
(1155 5 % AE4.76%~57.43%2 8], 1H6 H 4] LLET )
IR, VLR 255 3 RS B e, (H PR
DA ZPIREE RIS B IRR(EIT-A), X PR
PR M LLES BE ORF, H9BEVEN 4 0.00. 1S4 VT
& &e 1280 7H8H . 723 HiX34
KA I B IR, EAR T R ANAE9.66%~22.59%
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Table 1 Induction of SE in masson pine with different collection dates
R BROCRAEHW Bk TIRAET PPN R J b JEE A4l i 2 2
(JI-H) HoAs HoA~ HoA~ A~ oA~ LUK 3%
2008 7-23 360 8 352 183 34 9.66 14.00
7-31 360 6 354 210 43 12.15 12.00
8-6 360 7 353 190 30 8.49 6.00
8-15 360 6 354 230 15 4.24 2.00
8-25 360 12 348 156 3 0.86 0.00
2009 4-15 330 53 277 32 147 53.07 0.00
4-25 296 87 209 64 97 46.41 0.00
5-5 255 53 202 24 116 57.43 0.00
5-15 148 58 90 32 37 41.11 0.00
5-30 152 82 70 25 19 27.14 2.00
6-13 215 152 63 0 3 4.76 6.00
6-28 306 15 291 192 37 12.71 14.00
7-8 370 69 301 230 68 22.59 15.00
7-23 258 98 160 113 29 18.13 16.00
8-3 174 47 157 86 23 14.65 10.00

R (0 G R 56 T B i e, 4581 T4 B8N AR5
THAT6% . MBI CILT LI, BIPEHERIERL,
AT e 5 T T IR @A, (R, MBI
I RIHE, i [ 342 ol E I 1 1, AT RS 4l R AT
IR Do R, SRR LI SR RE R, AR T 5
R LT R ARNN T T GaheE
ANETE VA IE 00, AWETUR e H M 2T T )
(K1 5 AR DA B BOE 5 3 7 AR RO 1 L g
Fesg WG IR IRV E AL

3 RERYIR RS B AC IR AT (8] % 5 R AL 4 BEBE 14 &
HERFESHIRG

AR AT AN ] ¥ e A F 1R SR ) )y iR A LP
PR IR AL, WEVE R 20 235 3 A0S 4 1) U
ERANR2TR . XF NI R EUHSPSS 16.0
WEAT Iy 2200 M, 25 W PR IR, B, X3
115, KA @ A5 5 BB R (P=
0.031), AN [r] ¥4 i Ak H th 36t 4 JIA 4 45 4L L) 5
TR B ENTE 5 (P=0.012); XHEHRE T E

2 AN Rl ) B v I T Ak B2 ) 0 U VA 00 2 2375 S R AR 10

Table 2 Induction and proliferation of SE in masson pine with different collection dates and cold treatments

TR Rl T 2 i
7 5% WO R Py WHRN B9 WHRK
7-23 1 13.33 10.0° 0.00 0.0 16.67 10.0
15 13.33 12.0 10.00 6.0 25.00 12.0
30 0.00 0.0 0.00 0.0 0.00 0.0
7-31 1 8.33 20.0 8.33 6.0 8.33 8.0
15 16.6 8.0 16.7 1.0 16.67 8.0
30 8.33 3.0 8.33 5.0 0.00 0.0
8-6 1 8.33 5.0 0.00 0.0 0.00 0.0
15 8.33 8.0 0.00 0.0 8.33 1.0
30 0.00 0.0 0.00 0.0 8.33 1.0
8-15 1 0.00 0.0 0.00 0.0 0.00 0.0
15 8.33 4.0 0.00 0.0 0.00 0.0
30 0.00 0.0 0.00 0.0 0.00 0.0
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FE 2 5 (P=0.001), T VA J Ak HE G4 58 2R 5000 7
ZENNTETFAERE . IR0 E M 7 45 R0,
AR5 A5 A Ja R AL B, M B i S
KA, W RT IR RS LR U, W R ECK,
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N, LR TR AR S R EE6.0116.0 L)
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P 20 405 G R R A3 1 T
4 DEMEMERGELRRIFNEE

SR B P A B S5 2~ 12 J5 U3 ), AT A 5 R 4y
AN A ERC T A BRFLAL P2 AR IR P i 4 21,
B T 2 I T E B R W AR
VR 43 2 23 i D) 8 ME TS 1A, LB S
S B FRIL R M R (R0 S 3 B 5 R I vh, A15~20
AL AR LR (B 1-D) o AR IS EE g 5 i) P
AR, R IR I R D, B — B AR FRIRE . K
PEL FLA R R R A . AT MR A Al
2, fie W0 20T A K 0 R A o
AL gERERS . AEARCHE R . LB O R e (1
1-E). HPhHANR, 50 dpy 3955 /AR ik
6015, HTH RHON . ARIEIG 5 ) 59 I s
YLZR, B B T @A 1 K A B 4B ST
IR G o 7Kt Ak BRI BG FR ) 2 1 S /K iR Ik, B
o R AR B W RIET . KRIE TSR A L
2,4-DIREH0.5 mg-L (IR Tk s 4 £ Lok s T
2.0 mg- L™ F R A5 4128 fik 5 0T i A B B R O
AR, R 4~S T R TR IS, 155
TR B A2 O TIR, 25 iAs, s s oK B
o, e, WA (E-E), SRR AT N ARG R
AT RAA 3 A 35 57
5 SRR

X3 VG GE B TR I 40 M 2R, AR AT IR A i
O RE TR IS FE o AT T ABA IR B
5. BUGEMEE RN AnAL, k. #

JEALHE, s FEM T LA RN B ABA I LP R
SR IR, 24 CHEEESR, BERG20 A —IX.
FE AL 5 AR R L R rp, W82 B AL RE FR 10
JAAE Ry P SR LA (DAMRI N B, %
P BOCRAK . B9, 1700 R 2R R AMERE; (2)
FERGFRILN — AR FRRRIE 6 SR se PR, Bl A
BRI R RE K, 242 I 5, )M @i 412:
FiAET- e IR IR3A G, SBR[ 55
HIERE—Z At NGEEEFEIRY, & o8&
ARSI (R 4 FE IR AR (B 1-F), il X S Bk e
AREERTIR, ORG24k & R, HIR 2F
JR Al 55 IR (1 e B IR AR 25 4 (I 1-G L H), B A
ARG IR . AR ABAK S 1IN AL BESR AT il 1A
0 I (R0 25 RN K3 TR . 3NN IR 45 K
B, fEABAWR 2 AR R 4 R R 3 1, IR
P LA A AR AN IR B A —FE . Sorp
AS.0 mg-L" ABAIREE AL B R U, PRASRE 77
LY 3R A3 T 2444 AR AR, B3R A6 R A
(103.82), VR4 IR &5 # 5E 28, i if, 7 4CABAK
FERBF B AR T 2~3/MRB IR, T740.0~55.0 mg-L”
RV s AB AR S Ak B vl A 4 it JUA P £ 4 0.
6 MRPVAYHREAERYEE & 1SS

PRIEL 34l BEAER IR BT A 1) L A
PRIORE IR B AR A TE IR AR, %% 48 5 R 4 A s 57
SEAHFILPRE R AL b4k b 3%, 24 CHREEESR,
10 dJi, WLEER 1 (0G5 RATURL I 48 T2 TR A (1)
JR Al R A, B R AR 2 1 T, R A,

K3 AFIABAJK AL PR B R R B A (175 0
Table 3 Maturation somatic embryos of masson pine with dif-
ferent concentration of ABA

gy ABAREDm, R s
mgL" I EA
1 0.0 1.08 0 0.00
2 2.0 2.35 163 69.36
3 5.0 2.34 244 103.82
4 7.0 2.33 207 88.84
5 15.0 2.36 38 16.10
6 25.0 2.37 0 0.00
7 32.0 2.36 12 5.08
8 40.0 2.34 0 0.00
9 45.0 2.85 0 0.00
10 50.0 2.93 0 0.00
11 55.0 2.76 0 0.00
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LOMRRIEH 046, AR (K 1-G.
H).o FEE S5 58 B (1 A ARAR e N T B LP R,
TRk b, JEEIR MRS M S T H IR b, BesE
JeE R 600 pmol- m™s™, Y@ A REFE, 15 dJF, I
MR RBALEK )7 i AR S 04k, R AR 2 M
PER AR Ay gt R IR A AR (B -1 R4
MR R JE K 1~1.5 cm, IR A4 1) A & % )ik
100%. ZRELIETRIAH, Al SRR T 5K, k4
AR 2 th, EMREE O, BRT) HRANEK
N SERE /IR o

Wit

Bt AR ol e AR SR I B A, TR
JeE B Tl A 4 S i 2z A S EE LA T 1 B 36 (Bon-
ga%52010). A[EIFEFmR AR, EL 4 [F] R A
[Fi) B b I DRI AR, G VR A A 2 3 R S
AL RS AT HRF BRI (MacKay %% 2006; Niskanens
2004), H EARFKEF(1995) 5 AR IE & R A 1A 41 i
G K B RR AR DUk, 6 5 BAMA R & B R E
(AELRR A — LA B D (R o i 4 D v [l v
T34 A TH AR S5 K R N T AR i i e 1 2 A,
TR BRI R AR B AR ER IS R 9T
— EAET (/N 2R 4520105 #H1452007), A5
1 B 5 AR G PR K AR 1 ORI R I 5
RERW, KWLLCkE—E RIS AT @ 4
BB, PR A AT R S0 O, X BB ) 1) R A 5
SR 0] B PR AL S T JAOIR A4 52 A4 4l w45 1~
G, OB RS R BLA Y B R I g gt
T AT S, WS TR AT B LR R
FHAFERERIF ST o

R @A LA EC) I R AR R &
PR ISR AT, F4 J8 BE P IR 1 & 1 4L 205 =
R LI, AT RG0S AR IR T &t
7S FAE0.86%~57.43% 2 1], {HA7 L i %5 41
ZUO T o, B S ME DLAS 21 4k 2 OR F R0 4 5 (1
1-A), 1M AR TR I @ (E1-B. O 5%
AN A1 8.49%~22.59% . ParkZ(2006)i% 4:34E B4 =
AN S50 25 R R DU A oRA B E AT R, Rk PR AL
o WP 45 15 5 Lh B AU 1) ik TR AR Sk |, 45 31
EC%5 3 I8 85 I 25 43 il o - A6 B AR (Pinus
banksiana Lamb.)53.9%. JbLZETHA(Pinus strobus

L.)KN54.6%. i F ¥ (Pinus pinaster Ait.)k
76.2%- BKINFRAA(Pinus sylvestris L.)}119.7%, 1%
Wt — W], A2 S AR A B G Ay S v g i 1 A5 i
RAWHME . KETTTEY], LR MM, 1
b TN RE B BLOURPR A <2 1 300) 1 ) )R
AR5 3 R A A 2R S N B B U (MacK ay
£:2006). Becward:(1990)0IT 573 BH, #2 )& Fh 7
R A IR AR TECH A S . LERAEET M
(P. strobus) (Klimaszewska%$2001). = AKF) 414
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