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Abstract: To establish somatic embryogenesis protocols for Torreya grandis ‘Merrillii”, immature embryos were
used as explants. The effects of different basal mediums (SH, MS, B5), organic additives (glutamine (Glu),
casein hydrolysate (CH), myo-inositol), carbon sources (sucrose, glucose, maltose), and plant growth regula-
tors (PGRs) (N6-benzylaminopurine (BA), Kinetin (KT), 2,4-dichlorophenoxyacetic acid (2,4-D) or BA,
KT, a-naphthaleneacetic acid (NAA) for the initiation of primary callus were tested. Optimal PGRs for induc-
tion and proliferation of embryogenic tissue were determined, and a study on somatic embryo induction (SH
supplemented with 0.05 mg-L™" 6-BA and 0.25 mg-L™" 2,4-D, SH supplemented with 0.05 mg-L™" 2,4-D and
SH supplemented with 0.05 mg-L™" NAA respectively) and germination (SH supplemented with ABA or PEG)
was carried out. Results showed that callus initiation frequency for SH supplemented with Glu was significantly
higher (P << 0.05) than other treatments, with 50.8%. The optimal carbon source was sucrose and the optimal
concentration was 3%. To improve primary callus induction, an initiation medium containing a low concentra-
tion of 2,4-D or NAA was most efficient. The highest callus induction frequency was with SH medium and 0.1
mg- L™ NAA. For formation and proliferation of embryogenic tissue, the optimal medium was SH supplemented

with 0.05 mg-L™ NAA. When callus was inoculated onto 1/2 SH medium supplemented with ABA and PEG
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6000, somatic embryos were produced. Germination quality of somatic embryos was better with exposure to
1 200 Ix light compared to in the dark. [Ch, 3 fig. 3 tab. 21 ref.]
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Figure 1 Somatic embryogenesis of Torreya grandis ‘Merrillii’
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LNAA 35383 1, MBALREAL, U0 2.4%, PR &Y 6-BA Al NAA i m vk B 5 5 m id, 4k
2 7 I RS B W T

60r 6op
g 1T
T ab
abed & al_b abe N 1 ab
bcde Cdef c\ T
; def s B 40
40 sl defg 40
© f g = be
3 ef; B cd
& K cd
N jmmn
HII W
20 b a a 20
aiabet ullab befa &
bed bdd cd|abgd
d
2 0 Gln CHJL 0 Gln CH UL 0 Gln CH UL i 0 20 30 45 20 30 45 20 30 45
MSHiJR M SHERME  BSHiJRE HE B 2 B
mifkE o @aeHIUB R WIR/(g-L )
B2 AREHE ﬁa& 0 e iy 5 A HE A A B3 R EBR A AR S LY R A R
20 229 AR 0 Figure 3 Effect of carbon sources on callus formation of
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callus formation of Torreya grandis ‘Merrillii’
1 6-BA, KT #12,4-D 3 EMMEAE HRF AN
Table 1 Effect of 6-BA, KT and 2,4-D on callus formation of Torreya grandis ‘Merrillii’
R A KR ) B/ (mg - L) )
b 3 L =1% BHLAEIEI%  mEWHL
6-BA KT 2,4-D
1 0 0 0.10 18.1 £ 3.0 ab 512 +28a +++
2 0 0.10 0.50 7.8 £ 2.5 bed 47522 ab +++
3 0 0.50 1.00 12.9 + 2.8 abed 30.8 £ 0.8 de ++
4 0 1.00 2.00 48 £4.7 cd 195051 +
5 0.10 0 0.50 10.3 = 0.4 bed 462 £ 1.2 ab ++
6 0.10 0.10 0.10 13.4 + 2.6 abed 332+ 1.7 ed ++
7 0.10 0.50 2.00 202 +41a 42.5 £ 2.5 abe -
8 0.10 1.00 1.00 25+094d 325+ 1.7 cd +
9 0.50 0 1.00 12.7 + 2.2 abed 38.7 + 5.6 bed ++
10 0.50 0.10 2.00 15.8 + 0.8 bed 31.7 = 1.7de -
11 0.50 0.50 0.10 5.0 £ 0.0 ab 40.0 = 0.0 bed ++
12 0.50 1.00 0.50 53+ 15ab 42.6 + 2.7abed +
13 1.00 0 0.50 12.8 + 2.9 abed 42.3 + 1.1 abed +
14 1.00 0.10 2.00 12.0 £ 1.3 abed 33.0+ 0.0 cd -
15 1.00 0.50 1.00 19505 a 21.0 £ 29 ef -
16 1.00 1.00 0.10 41+124d 229 £ 2.1 ef -
VL. “-"RAE R A, TR BT, TS A L, TS A LA
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Table 2 Effect of 6-BA, KT and NAA on callus formation of Torreya grandis ‘Merrillii’
FL AR KR ) 5/ (mg - L)
b 3 WL E% WEHLFE R  TEHL
6-BA KT NAA

1 0 0 0.10 8.6 + 2.2 bed 60.1 £ 0.9 a +++
2 0 0.10 0.50 45+05d 51.6 £ 1.0 b +++
3 0 0.50 1.00 7.1 £ 2.1 bed 50.0 £ 4.3 b ++
4 0 1.00 2.00 154 £ 04 ab 435+ 1.5 be +
5 0.10 0 0.50 7.5 £ 2.5 bed 35.0 £ 0.0 de +
6 0.10 0.10 0.10 23+12d 488 +12b +++
7 0.10 0.50 2.00 6.8 + 1.3 cd 439 £ 1.1 be ++
8 0.10 1.00 1.00 12.9 + 2.7 be 43.7 £ 3.7 be +
9 0.50 0 1.00 205+06a 33.3 £ 1.7 def +
10 0.50 0.10 2.00 6.3 + 2.1 bed 37.5+25cd -
11 0.50 0.50 0.10 72+22cd 29.1 £ 0.9 ef +++
12 0.50 1.00 0.50 7.5 £ 2.5 bed 375 +£25cd ++
13 1.00 0 0.50 211+ 11a 342 + 0.8 def +
14 1.00 0.10 2.00 13.6 + 2.0 be 275 +25¢ -
15 1.00 0.50 1.00 7.6 = 1.9 bed 332 + 1.7 def -
16 1.00 1.00 0.10 7.9 + 2.8 bed 29.3 £ 0.7 ef +
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0.05 mg-L'NAA, /KBUIRAUS HLUERN 1 R R AL, L kA, RA BRI & H 2 Re 4k 2 5E
(F1-4) . BidaRA A& 427 SH+0.05 mg- L'NAA Bi5R 5L b, 3 J8 44 R i 7 A= 20 (60 202 55 BH 9 i o
HHB(E 1-5), FRER TN (K 1-6), HiAMRAA414UE SH0.05 mg-L'6-BA +0.25 mg-L7'2,4-D, SH+
0.05 mg-L7"2,4-D ¥i3dk ARG, Bk AEmil, F% 2~3 Wk, GG s B A TRt . 4k
T2 SH+0.05 mg-17'2,4-D i g5k FREF AR AL (@ A 414, i SH+0.05 mg-L7'6-BA +0.25 mg-1.'2,4-D 1%
Frhk b 208 R v A URDIR A A 2 2L

222 MEMAAMLKRMIGEA N T RS E IS S A LU R SR, AR A S 4 8UE SRR
VTS A FRSEAT TSI 25 (R 3)RM . DL 4 JAER | AGRARE I, AS [ Ak B ] ) 3 G A SO
TE .35 22 57 (P<<0.05) . SH ARG FRILAYIAE G BOR X, 15 9.7, H5 1 BB 1L . SH+ 0.05 mg-L'NAA
HTERCR B, T H 24U, ISR R a6 . SRR, IRrEfE 420 SH+0.05 mg-L'KT+
0.25 mg-L'NAA 45 2 EZ Az 54141, £ SH+0.05 mg-L'6-BA+0.10 mg-1.'2,4-D $5 553
RS AT R 5 R IR, R Al B A R AR AR
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Table 3 Effect of plant growth regulators on embryogenic tissue proliferation

YA KV Y (mg- L)

Ak B /g S ARAL L AR PR A
6-BA KT 2,4-D NAA
1 0 0 0 0 0.29 97+02d  FLAGEY, 53k ++
2 0 0 0.05 0 0.31 58+0.1a REEALIAMAA ++
3 0.05 0 0.10 0 0.27 8503 c  WALuiiRE G IR +
4 0 0 0 0.05 0.28 71+01b  AME +H+
5 0 0.05 0 0.25 0.29 59+05a  FLAGHMER +
LWL BEARKEIRIEN SH; “+"IPERIFRET 22, DN ARMRAE @G e IR IR — s e IR R SR RE ST 8
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WIS IR 5 R B . 7RIS ABA A1 PEG6000 ¥ SH #5772 3& [R5 9% 2~3 Ji, MePE@m & 414168 =k
TRIR (B 1-7), S 3 AN AbFE | 5 mg-L'ABA +10 g-L'PEG 6000 15 37 3 b ¥ 1 A4 1A IR ¥ i &2 H IRFIE
PRIR LB /N PRIRTE 556 (1 200 1x) & (B 1-9) i & 850 L B g 251 (181 1-8) R o, &B 4RI AE 1/2SH
BRI LWk, PR R, HEO ML & 25 W AR A 68 7 45 B o1k, T2 R AR R

3 w5tk

FHEN IR AR R IR L, F I @A 8RBT 7 oK SR @A sk @ & 2 260 KR
K@ EAL G, ILEAERK, RARMRE A AL RS E . FIEIE A A HLUE S AR 7
FERFEERE SH ONE, BRUEDLRERE fe . TRAESEOHEH, WIN Gln VB &8 AT A 3408 & = A Pinus yun-
nanensis WG PRI RS ALUHEFRIFE L L F] . ARBFSE s & BL7E SH A MS H8 0 500 mg-1'Gln,
AR TREMEELE, ReRad20E3%, HiERNaGHAZEKER, BAESHEL, SH+ULE R
SH+CH % 2 M A S @A A8 & B Rm, BaA A28 BCR LT SH X4, 7T UL, Gln,
WLEEF CH XF 2 I & HEUL A s S ROR A

AR B B B AME R BT AR RSN — B, S 0TR[] B 15 55 25 A0 7 AR AN [R) B i 1O B AR b
TIRE KB BB, 5 H G 0 SUE U G 3 12 2208 1 45 BT HiJl 7E SH+0.1 mg-L™' 6-BA +
0.5 mg-172,4-D ¥i 3723 I, MR A0 1L 69.8%, AMF5E LI, SH+ 0.1 mg-L™' BA + 0.5 mg-L'2,4-
D ¥R 5 LA A A S R S0% LT, nTRESE FHAME R A RAERT R W 518, & R Y 2,4-D,
BA 1 KT 24 & X Z 80T it R A G 7 IR PO 35 I8 Ul G A LUA F ;. 242 Abies fabri & Fh i IR A A= 15
FEY A A H S AN SRR WAL A AR K R A SR AL B AR T NAA R A A 2,4-D HGHE
HAFRICA G Taxus cuspidata WA A A LUET " ARUF5EH, NAA 3¢ 2,4-D 5 HAb A K859
A G, BEHAHFRCRAE, R WK E NAA 5% 2,4-D gl fii {2 @A 8 Uk A4, ol
R NAA MRCR i, 24 NAA 8 0.1 mg- L7 BF, @& 4 4UE MF L 60.1%.,

2,4-D TEAHY IE G AR PR E AR, MY IR U S — R ZR N 2,4-
D, HFERPELL UG B B, B % M i 2 da sl FRAIE 2,4-D R Ik NS ARILIE S Larix principis-rup-
prechtii IRVE BT A A GUKWITE & A B BRI IE 2,4-D (9535 EAkC, £ SRR g0 M IR e 1122k,
FH NAA A 2,4-D W] 48 & 7 B RGBT i AR A A S o 2, 4-D ) ARG
T, 2,4-D RH T IR A L2 TE R4, SH+0.05 mg- L'NAA J& IR i A 20 SV J RN 338 5 i AR
KR4

A 240 i JV ) R R K A2 22 R AR AR A0 0 T A A VS A A R B g A Y 2 A A T AR
(G RN TN, T (2 79 N Tl T T N 0 o O A S N e S S IR 9 S /a1
KR RER T — B RN TR AY I, AE 1/2SH FEAE IR IE I OMARIE K& T 2 I IR I T 4R
WAk, TR ARAE , (DRI &, FrERIF R4, B, A AR IR S BRI & S
PRI R GG, Sy 37 w8 RO 1 7 A A R 2 26 RIS A 5 AL R R Bl - T B
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