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Abstract: [Objective] This paper aims to optimize the induction culture of embryogenic callus in the
somatic embryogenesis process of Cunninghamia lanceolata and explore the effects of basic medium,
maternal genotype and exogenous additives on the induction of Cunninghamia lanceolata somatic embryo.

[Method] Female gametophyte (the immature zygotic embryo is in the multi-embryo stage) of three
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parental genotypes (Z1, Z2, Z3) were used as explants, and used six basic media, different concentrations of
exogenous additives of TDZ and MeJA, cytological observation during the induction culture. [Result] With
DCR as the basic medium, the induction culture was best, the callus induction rate was 70.74%, and the
induction rate of embryogenic callus was 17.36%, which was the best choice for the induction of immature
embryo culture of Cunninghamia lanceolata; the maternal genotype had a greater impact on embryogenic
callus induction, and the female gametophyte of the Z1 genotype tree was most suitable for inducing
embryogenic callus; with DCR as the basic medium, adding sucrose 30 g/L, activated carbon 1 g/L, plant gel
5 g/L and adding plant growth regulator 2,4-D 1.5 mg/L, KT 0.4 mg/L, MeJA 1.2 umol/L and TDZ 0.004
mg/L, for the embryogenic callus of Cunninghamia lanceolata, the induction rate was the highest, reaching
19.83%; embryogenic callus can be induced in only 4 days, and the structure and polarity characteristics of
the proembryogenic masses in different stages were significantly different. [Conclusion] The basic
medium, maternal genotype and exogenous additives all significantly affected the induction culture of
Cunninghamia lanceolata somatic embryos. Female gametophyte with Z1 donor parental genotype as

explants, DCR as the basic medium and adding MeJA and TDZ in combination can significantly improve

42 %

the somatic embryos induction rate of Cunninghamia lanceolata.
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Tab. 1 Induction rate of embryogenic callus of
Cunninghamia lanceolata under different basic media

BiRBRA B EAESE ENEHAHESE

Medium Inoculation  Callus induction Embryogenic callus
type number rate /% induction rate /%
MS 430 46.99 b 9.76 ¢
DCR 428 70.74 a 17.36 a
LM 432 29.79 ¢ 6.09d
BM 430 7272 a 16.14 ab
SH 427 3473 ¢ 6.94d
GD 428 49.46 b 12.02b

EFEFIARNEFRRREZREFP < 0.05. FIA. Notes:
different lowercase letters in the same column indicate significant
differences (P < 0.05). Same as below.
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Tab. 2 Induction rates of embryogenic callus of
different maternal genotypes

PHER pprn erasESE IREEHASE TR
Maternal Inoculation Callus induction ~ Embryogenic callus
aterna number rate/% induction rate/%

genotype
Z1 576 62.87 a 1473 a
z2 570 5743 ¢ 13.34b
VA] 571 59.14b 13.39b

2.3 HEWINERIMFIE S HIERE

AN AN IS R B ) MeJA Fl TDZ 4 & v
WAR B R @A AR R A A iE S R
(3 3). RN MeJA 1 AU N TDZ 18 0L T (55 5%
JE PM2. PM5. PM8), MeJA FRI8 IR B X6 42 A 4
PR PE B S R A B R, i 5%
SRR I BEE MeJA R EE 1) T & 1 T = 1 5
TN 3 B E MeJA IR R B S R % 7

W3, 2 MeJA WK E N 1.2 umol/L B @5 H K15 T
LT MR ZH v Y 12.49% . 7E IR TE @4 L 4 S
1, MeJA K %A 0.4 pmol/L i 5 x4 I8 40 A1 [A], M
MeJA ¥ 0.8 £ 1.2 pmol/L I, il 4% 41 2345
SRME, R Em TR, 30 RN MeJA
I, 55 R ) MeJA X A2 AR IR 5 5 3155 3% I AR
B

TEAR N 0.4 umol/L ¥R & MeJA 4548 F (1 7% 3
PM2 ~ 4), 5 LU N TDZ Stk AR & R % S %
SO AN R 3 (R T A A T R
£ TDZ W9 0.002 A1 0.004 mg/L i, #2 A IR 1 &
BT RN 13.17% F1 16.50%, & 3% &
TANE N TDZ I 1 35 3 22, U6 B ZEICIK B2 MeJA
MR, 3E MU I TDZ B2 338 A2 A 14 i 4 41 41
A

FEAN N MeJA ¥R % 4 0.8 umol/L 264 F (15 3%
H PMS ~ 7D, I TDZ [ JE 3T § 8 A KR
Wi, TDZ ¥ E A 0.002 mg/L B, #1541 215 5 K i
15, 18 73.33%, 4 TDZ #FE N 0.004 mg/L i, @15
HIRFFERIE TGS, R E G HR N5
FERRIHBE TDZ 9K B2 & e i s,
13.17% =% 17.33%, 3 ¥ TDZ WREE T Z R B % .
RN MeJA W E 1.2 pmol/L 26 4F R (3% 7% 3k PMS ~
10), TDZ K FE RIS iR R BALL 24 TDZ K JE
N 0.002 mg/L i, A543 G R iR, 3% 79.17%;
24 TDZ HIKRFE A 0.004 mg/L I, A2 A i iR 45 40
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Tab. 3 Effects of MeJA and TDZ on callus formation of Cunninghamia lanceolata

AMIRE N3 Exogenous additive

BRI B AR EL TR AR 7S e MM A A A A 5
Medium No. KA H g FEFKE First generation days Callus induction rate /% Embryogenic callus induction rate /%
MeJA/(umol-L™") TDZ/(mg-L™")
PM1 0 0 5 61.67+1.03d 12.33+£0.74 ¢
PM2 0.4 0 6 63.33 +£0.50 cd 12.33+0.57 ¢
PM3 0.4 0.002 5 64.17 £ 1.07 cd 13.17 £ 0.63 be
PM4 0.4 0.004 4 67.50 + 0.82 bed 16.50 + 0.47 ab
PM5 0.8 0 5 67.50 £ 0.67 bed 13.17 £ 0.63 bc
PM6 0.8 0.002 5 73.33 £0.63 ab 14.00+0.47 b
PM7 0.8 0.004 5 71.67 + 0.68 abc 17.33 £ 0.92 ab
PMS8 1.2 0 5 74.16 = 1.20 ab 13.17 £ 0.63 bc
PM9 1.2 0.002 5 79.17+0.83 a 14.83+£0.50 b
PM10 1.2 0.004 4 75.83 £0.57 ab 19.83+0.74 a
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microscopically observed embryogenic callus cell mass structure in the
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Fig. 1 Stereoscopic and microscopic observation of female
gametophyte at 4 days induction
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a, the morphological structure of embryogenic callus induced by female

gametophyte of Cunninghamia lanceolata was induced by DCR as the
basic medium and MeJA 1.2 umol/L + TDZ 0.004 mg/L. bar = 2 mm;
b, microscopic observation of embryogenic callus cell cluster structure
in proembryogenic masses 1l and proembryogenic masses III (PEM 11
and PEM III), bar = 500 pum.

B2 55 28 d I MERC T 4 U % B 42
Fig.2 Stereoscopic and microscopic observation of female
gametophyte at 28 days induction
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a. DL LM A R 3 85 7R 158 B A JE AR M A A U S 450, A5 R = 2 mms b, S AMOW 88 T IR 1 4% 41 2 Al [ 45 44, B )R = 500 pm; c.
OIFIRIS I IR PE B L GUR S G54, B3R = 5 mm; . HrCARHCIRES T I 405 2 23 200 it [ 2 440, AR = 500 pm; e. SE ARG 56 R 1)
BOH LRGN, #3R = 1 mm: L5820 T B0 424 B B3 Z5#, 2R =500 pm. a, non-embryonic callus morphological structure
obtained by culturing LM as the basic medium, bar = 2 mm; b, microscopic observation of non-embryonic callus cell cluster structure, bar = 500 pm;

¢, the morphological structure of the embryogenic callus in which the center begins to brown, bar = 5 mm; d, microscopic structure of embryogenic

callus cell clusters in a central browning state, bar = 500 um; e, callus morphological structure under complete browning conditions, bar = 1 mm; f,

microstructure of callus cell clusters under complete browning conditions, bar = 500 pm.
3 LM IRk FASARMERS TR IR S35 77

Fig. 3 Somatic embryo induction culture of female gametophyte of Cunninghamia lanceolata under LM medium
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