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Abstract: Both friable embryogenic callus and suspension cells are ideal materials for genetic and cell engineering.
However, the induction of friable embryogenic callus of Hevea brasiliensis is low frequency and time-consuming, and
its embryogenic competence usually decreases gradually or even completely loses with the increase of subculture times.
Therefore, to quickly obtain friable embryogenic callus, establish embryogenic cell suspensions with high efficiency of
somatic embryogenesis, and maintain the embryogenic competence as long as possible, are important research contents
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for genetic and cell engineering of H. brasiliensis. In this study, the immature anthers of H. brasiliensis clone Reken 525
was used as the explants to induce callus and establish embryogenic cell suspensions, and the effects of two long-term
subculture methods-solid and liquid on the maintenance of embryogenic competence were compared and analyzed. The
results showed that the yellow and compact primary callus tissue induced from anther explants on callus induction me-
dium had a low ability for somatic embryogenesis, and was not suitable for suspension culture due to poor dispersion.
After 70-80 d of culture on the medium for embryogenic callus induction, the formation of embryogenic structures and
early somatic embryogenesis were observed, and bright yellow small granular friable embryogenic calli grew around
them. The type [ embryogenic suspension cell line established through routine methods possessed typical characteris-
tics of embryogenic cells, and the frequency of somatic embryogenesis was significantly higher than that of embryo-
genic callus tissue, but proned to callus formation during somatic embryogenesis; the type Il embryogenic suspension
cell line established by screening specific embryogenic tissue and initiating with low density suspension culture was in
an orderly embryonic structure observed by microscope, and its frequency of somatic embryogenesis could reach up to
100%. After two years of continuous subculture in liquid culture medium containing 2 mg/L 2,4-D, the cells were obvi-
ously aging with lower proliferation coefficient, and the ability for somatic embryogenesis was almost lost. However,
the ability for somatic embryogenesis still remained at a high level after two years of continuous subculture on solid
culture medium without 2,4-D but supplemented with abscisic acid (0.1 mg/L) and hydrolyzed casein (0.5 g/L). The
type 1I embryogenic suspension cell line could provide high-quality, sufficient and relatively stable material sources
for genetic transformation and protoplast culture of Hevea brasiliensis in the long term.
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Tab. 1 Media used in this study
B35 395 No. of media 1575 340 B, Compositions of media

Ml PR MS, KT 1 mg/L. NAA I mg/L. 2,4-D 1.5 mg/L. CaCl, 0.5 g/L. #FT7K 5%. HEHE 70 o/L. HEWIBEME
2.2¢g/L, pHS5.8

M2 4/5 LK MS. 6-BA 0.5 mg/L, NAA 0.2 mg/L. GA;0.5 mg/L, ABA 1 mg/L. AgNO;2.5 mg/L. fF7K 5%,
WEWE 70 g/L. HIWEERE 2.2 g/L, pH 5.8

M3 W E MS, 6-BA0.5mg/L., NAA 1.0 mg/L. 2,4-D 1.5 mg/L. /Kf#M&HEH 0.4 g/L. K&K 0.2 g/L. BT
K 7% WEWE 45 g/L, pH 5.8

M4 MR MS. 2,4-D2mg/L. AgNO; 2 mg/L. KM 0.4 g/L. KABEME 0.2 /L. #F7K 7% . BEME 45 g/L,
pH 5.8

M5 4/5 LK MS. 6-BA 0.5 mg/L. KT 3 mg/L. NAA 0.02 mg/L. GA;0.5 mg/L. HFF/K 5%. HEWE 70 g/L. %
s 1 g/L. HHYIBERE 2.2 ¢/L, pH 5.8

M6 4/5 LR MS, ABA 0.1 mg/L, /KfFEEEE 0.5 g/L. #BF/K 5%. HEHE 40 /L. Wh¥Esk 0.4 o/L. HYEEK
2.2¢/L, pH5.8
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A: WIMCEGAL; B: S moA.
A: Primary callus; B: Friable embryogenic callus.
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Fig. 1 Primary callus and friable embryogenic callus de-
rived from anther of Reken 525

70~80 d J& , AT WEER FIAG I 4544 K 0 1 1k 4 i
JR S A, T A 08 A 4 R 5 i, ) 2 K i
e €5 NPURCIR B B @ 414 (& 1B ).
22 ARARBIREHBMIBZR

VLG R A A AL SRR L, SR B i
SRS EE SR, 2t 60 H 4@ g W )i 8 i 5k A1
6~8 KINARARIEFRIG , RIS I8 0T 3wl L PRk 34 5
) 1 BRI PEE TR R (1B 2A), KEEA A
BHAAR/NEPRAE 0.1~0.2 mm Z[8] . 7EEHEE T A
WL S 4 1At 22> SR A2 BROE 40 M 5 %% 45 & i
B, AR, NEES (K 2B), H&El
PE 20 A A SRR AE o 17 30 o R S A e Pk 3k
SE T 25 10 S I A 403 21 2R FIAR 2% 1 O =X 2 1 2
TFRFE, FHE 4 d AR RN 1~2 £%,
23 4~6 WIARARIE SR, 15 BIRS e B A 0 T RS
HEFHEAR (K 2C), FERMEETUEE, 111
PR B IF A E A T 1~2 mm Z 6], HAZA
O EIE RS (2D ), diab e
PR3 1 JEBR IR B B
23 AEHEFYHEHMIEES

mzR 2 Piw, Sl Rl G
PR L SUR 2 2 A (i A B 7 A M A AR A
Wi S 323 M5 EH53R 60 d J5, RIRAE SR M
RIRES R BRI R E 25 . WAL
IR SRR 2 (| 3A), RIRES R
37.5%7 A7, FRIRIEHALGE S H 1.2 MK
YNREAE s S WA A0 A AR RS 5 R R AR iR
BEFREAERETE (B 3B), /3w
PR ZUN 1.7 F5 R0 4.3 455 T BB 7 41 i i 14
JIRiF SR B AR LU 5 R VP A 45 1 404 Ak A 4
L (AERESRBIRTEE, REAET 1R
JVS P 1 200 B A A R 75 R e R v A A ™ B Y LA
R4 (F 3C); 45 TEA ML 2UE K%
FE BT B R AT B 1 Y A 40 i R R IR 5 R
e (K 3D), K3 100%, HOF-H4 H IR v 40
MOeT A 10 AL E ARSI IR, RN SR
BT RE A T B R R e & 17 1.3
fEHH 2.8 4%,
24 A[E4 R T XS BE 14 20 Rt 5E A0 AL 14 B8
NUEFRI N

T 754 AP S V7 240 3R 2 AR 0 1 R R 355 5
BRI SE 22 S5, AR AEACR
IR, 5T 0 40 AR LA R R A A



57 FEMELE . BR AR 525 IRTEE I A0 R A 7 7 S IR BE ) 4R 1389

A~B: [ BURPEEFAFR; C~D: 1AM EIFAI AR
A-B: Type | embryogenic suspension cell line; C-D: Type 1l
embryogenic suspension cell line.
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Fig. 2 Embryogenic suspension cell lines established by
different methods and their morphologies
under a microscope
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Tab. 2 Somatic embryogenesis from different cultures

ISR i it IGAS R

g Frequenm’es Number of  Coefficients of
. of somatic . .
Materials embryogenc. somatic em-  somatic em-
si);/‘i bryos bryogenesis
0
WA EGIHR 37.542.5¢ 49.7+3.1¢4 1.240.1¢
SRR @ HE 63.3£5.2°  207.75.0° 5.1+0.1°
1 B 20 i 74.242.9°  152.7+5.5° 3.8+0.2¢
T 29 P 40 100.0+0.0° 432.7£12.0°  10.8+0.3"

H: FPIAFE/NG FRFRR 25 B (P<0.05),
Note: Different lowercase letters after the same column indi-
cate significant difference (P<0.05).

A: YIMCEGAL; B: SR ERGAZ; C.
Yiffl; D: AU PR LA
A: Primary callus; B: Friable embryogenic callus; C: Type I embry-

[ BT

ogenic suspension cell; D: Type Il embryogenic suspension cell.
B 3 AREEFMHNERELE
Fig. 3 Somatic embryogenesis from different
culture materials

®3 MZRHEARATESRRTXER
R¥F2alFHFRER LB
Tab. 3 Somatic embryogenesis after two years of subcul-
ture of type Il embryogenic suspension cell line

LN/ ES

Frequencies of

RIS S RIS R4

Number of so- Coefficients of

BRI

Culture method somatic em- matic embrvos somatic em-
bryogenesis/% y bryogenesis
[ A 55 60.00+£2.50° 152.30+11.10° 3.80+0.25%

LG 0 0 o
He ORISR 2 5L (P<0.05 ),

Note: Different lowercase letters after the same column indi-
cate significant difference (P<0.05).
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A~B: T BUARE B I7 40 I TR AR B 57 5
C~D: I BURRAE T A0 ML [ AR 55 5%
A-B: Type Il embryogenic cells in liquid medium;

C-D: Type Il embryogenic cells on solid medium.
B4 TEEMEAMEAERFXFELER 2aFH
RERHEEBEREBR
Fig. 4 State and somatic embryogenesis of type 1 em-

bryonic cells after two years of continuous subculture by
different ways
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