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Abstract: To obtain high embryogenic frequency in the immature embryo developmental stage, immature em-
bryos of Torreya grandis ‘Merrillii’  from seeds (8 to 15 weeks after ovule breakthrough from the scales)
were sampled as explants to optimize the best developmental stage for somatic embryogenesis. Endogenous In-
dole-3-acetic Acid (IAA) and Abscisic Acid (ABA) of immature embryos were also analyzed using enzyme-
linked immunosorbent assay (ELISA) method. Results showed that the embryogenic callus frequency (up to
48.3%) and direct somatic embryogenesis frequency (up to 42.7% ) were highest with immature embryos from
seeds at 9 weeks after scale breakthrough on Schenk and Hilderbrandt (SH) basal medium supplemented with
0.1 mg-L™" 1-Naphthaleneacetic acid (NAA). In vitro germination frequency was highest (up to 65.1%) with
immature embryos from seeds at 14 weeks after scale breakthrough. Significant differences (P<<0.05) among
development stages of different immature embryos were found. With the development of immature embryos,

endogenous TAA decreased gradually being highest with immature embryos from seeds at 8 weeks after scale
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breakthrough [up to 53.90 ng-g™ fresh weight (FW)]. Meanwhile, endogenous ABA initially decreased fol-
lowed by a rapid increase with the highest content being 160.20 ng+g™ FW for immature embryos from seeds at
15 weeks after scale breakthrough. This study revealed that with immature embryos of seeds from 8 to 12
weeks, embryogenic frequency was high which could help optimize embryogenic callus induction and somatic
embryo genesis in Torreya grandis ‘Merrillii’. [Ch, 5 fig. 1 tab. 27 ref. ]

Key words: botany; Torreya grandis ‘ Merrillii’; embryogenic callus; somatic embryos; endogenous hormone;

immature embryo developmental stages

L A0 WP S5 32 25 D 0 40 L sl A R 43 AR R D0 sl T, ISR RSz A 1 v (IR L el T R 0 A 4 L VS
WRHXES RN W R, K H W 11 21 2 s 200 i 2 455 12 KO R 1 SR a2 A8 I I e Al 2 R U
Z KR E ARSI R R A R A UM A . A B AR AR S SR DI A D6 AR B Juglans nigra
WG 3~4 AR Uf B IR & AR RE Ty, 0 )E 6~T IR IRR IR & A= 35 R e, L), IR & 4R
RE S MRS, FERY Pyrus vf, HA PEERZ S 0B AR g, A Y B IR & B W0 5 IR & i iR
i, AHDEERENTESS KA, HEW Torreya grandis k& TR T H YA B AZF} Taxaceae HEJE Torreya
WA o FHE Torreya grandis  “Merrillii” 252 A= HEA {0 R A2 S 8 AU B bk 28 N 1068 e S B i B i) A0
Ranfh, A ERA 2T R AMAAR MR Y, RAEENET . S MESME . B THRREE
BHEMELL R BRI E KRR, Tk, W AT T & HEAR R A IR & A B A R 2 1% 3 ~7 S5 AF
FEEM L A T2 X TR N g IR R AR R AR IR S Bk A IR A T R, R BOLIR IR R A K
PR RMELURR A, ACEHEREUC . AR UARTLE BB & HEL IRy SN AR, T R i 45 4127
B AR M 75 5, 3l 3 XA () % 1 SR U5 I G R A 775 S a0 B, [ R34l B N U 38 3R 1 A2 Ak
AL, UL B AL IR & BRI I S Z I AR OC I, ST F AR E | AU IR & A A
FHAERREBERIFOBEARTG, R G B F S L AR R @ IT T R4 R SEat .

1 AR5 77

1.1 s

T 2014427 S HZE 8 J]1 23 H, HEEUHT LA 2% 50 5 1 b B 47 i) AR Ak (18] 1A) o FAiERD
TT5H 10 HEEm R, LAt H R st 8, RIFhF S me R i85 5 25 8 A 255 15 JA(LLF fiFRes 8 4
ZH ST, 43 8 WCRELEIEH . K/NIE P A Fh 47 1] 52 95 2 FF A0 2E
12 ZWHE

W 8 YR B HEFD - A 50 70 25 B AR - A BORD Bz, IO VAS I 3% 700 14D 9 7K e e DR BGOSR v
T, 78 H KK T vk 1~2 h 5 K40 R R K 30 T 7RG TAES AR B0 75%
CWEFTH K T AL PR 1) B AR £ 3 min, JCTE/K M UE 3~4 YK, IR R 10 £ A9 I SRR 1 (NaClO) ¥ i
(%5 50 mL i 135 ik 3 ) B0 25 4l 8 20 min, JCTR 7K MYk 5~6 WK, TG TE TR K AR TR R 1K 43 05 SR .
FH TG A A R B DA T K T I 1) - Tty (4 R ATE AR oty ) A 1) B9 F, 76 K9 588 1 3% (Zeiss Stereo Discovery
V12) NI s s RIS LM, R
1.2.1 REAF 240 R R Lk (IAA) BB %8R (ABA) W R 5%l 2 ¥ 8 D[R & & I Y
FHEL IR (BRI 0.2 g 247 ), SE RV AR TR, A =70 CHRAR IR vk P DL #s o8 U5 0 28 0 o 43 50
o N TR T O B 0. 1 g RESVIA 1T mL 93 1 mmol - L7 0T %5 FH 2K 13 A 80% H it 42
WO, 5506 T KBS VKR BERE AT 2K, B ARG R, A | mL $2 UGB /0 R b e ik, — IR A
DEH, 4 CTH#EC4h, 1000 g &0 15 min B LR, 5REMA 1 mL 2R 4 CFH#RECL b, &7
VW, LG BC EAAHFERAEE, AR T . A EE S pH 7.4 (BEIRZE p ARG, KRR
m IR, BVHAAR T, ZJE WP EER, s ar T & n &R G E %4, 10 min
Je % 0.2 mol - L7 Z R W RSl SR i m i B A H e R 2k ), AUV T, BR IR 2% WPV I 647 1
HR W B i (ELSA) M i ABA I TAA [T i 730 8% (43 BE R GG T i ) o B b FREE AT 3 9K,
122 HiEEHEEGAREAIEEF B 8 AWK GBI M ML 5, SR eIt @0 448 %



BISEHSH & W AHELIIR A E G IR AZ S 2 ] A S 863

A, FHEMOE AR B FMEM T4ME; C. AV HIEFRER T-(L WA, 2. 4080 2, 3. MM T4/ 3, 4.
HiWw); D.FMELE; E~H FELIE &K EHITFE; 48R k450 um

B 1 AMEArT B SRR A M

Figure 1  Characters of seeds and immature embryos of Torreya grandis ‘Merrillii’
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Table 1 Effect of developmental stages and NAA on embryo genic frequency of Torreya grandis  ‘Merrillii’  immature embryos
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Figure 3 Effect of immature embryo developmental stages Figure 4  Effect of immature embryo developmental
on embryogenic callus induction and direct stages and media on in vitro germination

somatic embryogenesis (SH+0.1 mg-L™ NAA)
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Figure 5 Embryogenic frequency of immature embryos under different developmental stages
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