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Establishment of Somatic Embryogenesis System in Vitis vinifera
L. cv. ‘Marselan’
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Abstract: [ Purpose] To establish somatic embryogenesis in Vitis vinifera L. cv. ‘Marselan’, and to
provide new data for enhancing the theoretic basis for the establishment of genetic transformation sys-
tem. [ Methods ] Flower buds and immature seeds of Marselan were used as explant, and the effects
of different hormone combinations and hormone levels (Fow1-6 and Ims1-6) on the somatic embryo-
genesis were studied. The hormone of medium were supplemented with 2,4-dichlorophenoxyacetic
acid, melatonin, N-(phenylmethyl)-9H-purin-6-amine and thidiazuron. [ Results ] Flower buds from
Marselan occurred the highest callus induction rate in Fow6 medium, and the immature seed from
Marselan occurred the highest callus induction rate in Ims2 and Ims5 medium, with the callus induc-
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tion rate from 67.19% to 78.00%. After 12 to 14 weeks of culture, the callus were transferred to the
EM6 medium. Among them, the flower buds had no somatic embryos formation, but the immature

seeds callus on the Ims3 medium were successfully induced somatic embryogenesis, and the induc-

tion rate was 6.77%, which could be formed normally on EM6 medium. SCM6 medium was benefi-

cial to cell suspension cultures, and a large number of cell masses with good proliferation could be ob-

tained. Cytological observation showed that callus cells were in good condition. [ Conclusion ] The

somatic embryogenesis and the cell suspension cultures system of V. vinifera L. cv. ‘Marselan’ is

firstly established, providing technical support for the establishment of genetic transformation system,

the gene-verification and molecular breeding.
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Tab. 1 Hormone combinations for testing mg/L
B335 medium codes €24 Cm CrpZ C6-BA
Fowl 0.6 — 1.8 —
Fow2 1.2 — 1.8 —
Fow3 2.4 — 1.8 —
Fow4 0.6 — 3.6 —
Fow5 1.2 — 3.6 —
Fow6 2.4 — 3.6 —
Imsl 2.0 — — 1.5
Ims2 2.0 — — 3.0
Ims3 2.0 — — 4.5
Ims4 — 0.9 3.0 —
Ims5S — 0.9 5.0 —
Ims6 — 0.9 7.0 —

7E: FowAlms 7} = SMEARTEE R BRI T, T 2,4-D. 2,4-“FRE LM, m fREK, TDZ WERPE, 6-BA. 6-FERILES,
Note: Fow and Ims indicate explant is flower and immature seed, respectively, the same as below; 2,4-D. 2,4-dichlorophenoxyacetic acid, m. melatonin,

TDZ. thidiazuron, 6-BA. N-(phenylmethyl)-9H-purin-6-amine.
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Note: a) flower buds; b)-c) callus formation of buds; d) callus from bud receptacle, stigma, filament-receptacle junction, filament-anther junction; e) contin-
ue to culture the enlarged bud callus; f) fruit and immature seeds; g)-h) callus formation of immature seeds; i) the immature seeds formed watery, light yel-
low or brown opaque callus; j) further development of callus from immature seeds.
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Fig. 1 Induction of callus from flower buds and immature seeds of grape Marselan
R2 DEZHEETESRAAAMFERERRES THRGIESHR
Tab. 2 Callus induction effects from flower buds and immature seeds of grape Marselan under different hormon combinations
iRk PR AL % EHALIRES
medium codes number of inoculation callus induction rate callus status regulation
et SIZPERA MR R T
Fowl 200 4.00£0.81 ¢ trace occurrence at the junction of filament and anther
e SIELER A D BRI
Fow2 200 1400276 ¢ occurs sparingly at the junction of filament and anther
YIoab KR e
Fow3 200 40.0046.86 d s o
a large number of flower stalk incisions occur
TERE ) AR AR
Fow4 200 4.00081 e the incision of flower stalk occurred in trace
TERT) I b o A2
Fows 200 12.00+3.12 ¢ occurs at the notch of the flower stalk
Y04 K&k
Fow6 200 78.00+6.94 a PRV KT .
a large number of flower stalk incisions occur
HUNBTRR @ 7
Ims1 192 52.08+2.39 be FNRCR s
microscopic granular callus
YRRV @
Ims2 192 67.1945.91 a A G a1,
full pale yellow callus
Zalf @: (e
Ims3 192 48.4442.70 bed # El el
bluish callus
KERE, -, K
Ims4 192 44.27+7.04 cd abundant, dry, not moist
BERA, W
Ims5 192 703147822 KR P
abundant and moist
KERAE, WMNRIHE
Ims6 192 56.7742.39 b HURIE, DL

occurring in large quantities and slightly moist

e SRFREE T WAL

HIRRARY) (151 22),

F/NE P RIFRREREE (P<0.05); FNH.

Note: The media components of each medium list in Tab. 1; different lowercase letters indicate significant difference (P<0.05); the same as below.

SERHT R PR IR IR B (1
MFLA R R AR IR, TR AR

R IR S T (8] 2b~c). IARZH LR 2k
gk, IR, T RITERBGE G, IEROL
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*3 TRIBRAANDE=ZEERKH
FhF 4B AE RIS S4E
Tab. 3 Induction effects of different hormone combinations
one the somatic embryos from immature
seeds of grape Marselan

WIS P2 I 5 5 2%
medium codes induction rate of somatic embryos

Ims1 Oe

Ims2 2.08+0.90 ¢

Ims3 6.77+0.90 a

Ims4 Oe

Ims5 3.65+0.90 b

Ims6 1.04+0.90 cd
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EARRER B T IMZENT R 58 (E] 2g~)-

W WE R B & (250 BY RN, BTN E
) EM6 R g3k FXG g%, 2~3 JA G Al DLIE# a2t
ARA A Ok, 4ksel R 2~3 AR R 5
BWAE S FARERE L, BRY 405,
29 21.74% [WETIE B FE &, IRl EeH:

W&, HREBIER (K 3).
2.4 BIFEFE

OB SRR FIETHEGAE T
SCM6 Fll SCD6 = iFIEFIR R T, R E/R: H
£ SCM6 HrSEh A me B4y, AHMepsil, 43
5] (K 4a); Ti7E SCD6 15553 o 20 i 15 2%
1, EA R EY B, gk IR an i A AE
BB, SEmiiE—ARIE (E 4b). R
FREFUEN, R/ NS B S FR AT B A
[F] i fE Wk B 6-BA [ MS ¥59:38 I, 25 4~7 J
WSS, MARE ME -3, $tRE—B
A, A 2@, AaRERRgE
i PR SRt 3 = IS E 1Y T8 N R e s R R
LA, Ak s e WA TR R TR Sk 1 A AT (1] 4c
f~h), BERLh R A B A 5], HoR/N—
, HAHES AL A RE (K] 4d), Feeekiseid
IR RIS R, 0 HoA AR IR
WHHLEERR

3 11
3. HME AR ARG A IR & AR FI

BN 18 o428 2 3 M 2 A A VR A 24 )
FNER . AWFTER A 285 220 4 B AE 75 TR A

T a) IRMEAGIAL, b) BRRIEAIAER, o) SRR, d)~g) RAMIEL B, h) TR 3R MERMMIE, )~j) AR LI E ; a6
HikFRRHILMFL A ARG, AGAFIRAGREHIRERGHR, ORI GRS AR EHS, SERikFRiikm
PRAMAEAE

Note: a) embryogenic callus, b) embryonic somatic embryos, ¢) complete whole embryo, d)-g) somatic embryos develop into seedlings, h) abnormal ger-
mination of somatic embryos, i)-j) somatic embryo germination malformed seedlings; the red arrow represents milky white somatic embryos that did not
germinate, the white arrow represents white opaque embryonic callus, the blue arrow represents brown or pale yellow embryonic callus, and the green ar-
row represents germinated somatic embryos.

El2 SDEZRBAMFAEERESSHEARE

Fig. 2 Somatic embryo induction and germination of immature seeds of Marselan
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T a) VIMTRHE T 15 b)~c) IFECHT A E R d) AE R,

Note: a) cut off malformed seedling leaves; b)-c) adventitious germination of leaf segments; d) rooting of adventitious seedlings.

B3 BEERERES
Fig. 3 Reculture of malformed seedlings

T a) MURIEHSR; b) AFIESNHAMEREY; o WFRd BT ARIESEN; d) SEHEREHASEIR; o~h) AHTFZHR,

Note: a) callus suspension culture; b) aggregation of cells of different forms; c) callus with different morphology during culture; d) microscopic examina-

tion of green loose callus; e-h) continuous callus culture.

B4 BmGEEFER
Fig. 4 Callus suspension culture
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