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Abstract: Quickly obtain embryogenic callus is the key step to successfully establish the regeneration system in the
somatic embryogenesis regeneration system of rubber tree. Rubber tree anthers were used as explants in the study. The
effects of different concentrations of picloram, KT, 6-BA, and IAA on the induction of rubber tree anther embryogenic
callus were studied through an orthogonal experimental design. The results showed that the optimal combination me-
dium for rubber tree anther callus induction was MS basic medium, 0.4 mg/L thiamine, asparagine 300 mg/L, hydro-
lyzed casein 100 mg/L, proline 100 mg/L, arginine 100 mg/L, glutathione amino amide 100 mg/L, L-cysteine-hydro-
chloride 50 mg/L, sucrose 70 g/L, coconut water 50 mL/L, vegetable gel 2.2 g/L, picloram 20 mg/L, KT 2 mg/L and
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KT 2 mg/L and 6-BA 1 mg/L, and the callus induction rate reached 73.3%-100%. In all treatments, the callus was in-
duced for about 25-28 days, and the callus reached the stage of rapid proliferation. The main effect of the induction of
embryogenic callus was the concentration of picloram. It could promote the induction of embryogenic callus. Although
low concentrations of picloram could also induce callus production, the callus were basically non-embryogenic poten-
tial-ie non-embryogenic callus. At the same time, 11 somatic embryos were used for plant regeneration. Among them,
two plants emerged, seven only had roots without sprouting, and two had neither buds nor roots. The plant regeneration
rate was 18%. By observing the leaf morphology and plant height of the plants, there was no significant difference with
the rubber tree tissue culture seedlings and seedlings in production. In the future, on the basis of the research, the for-
mulation of the callus induction medium would be further optimized, so that it could induce embryogenic callus from
anthers more quickly, shorten the induction time of embryogenic callus, and reduce variation. Probability, it could pro-

vide callus with better conditions for RITA bioreactors as starting material.
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Experimental factors and levels mg/L

Z Factor

Tab. 1

KT BREIE

s IAA HkJE
Level  Picloram 6-BA Y% e
KT con- . IAA con-
concentra- . 6-BA concentration X
X centration centration
tion

1 1.0 0.0 0.0 0.0

2 10 1.0 0.5 0.5

3 20 1.5 1.0 1.0

4 30 2.0 1.5 1.5

Al ERE S EWE (IR A). KTHRE (HR
B). 6-BAMWE (NZE C). IAAWE (NE D)
A AR PUK IR 2 (36 2 ). BN HA &
40 NAMER, TR 3K, 2R 20 dESEIFEG
17 =R W

F2 EEEMATL) EXgit
Tab. 2 Five-factor and four-level L16(45)
orthogonal design

Trjftlfent Picziff(m KT(B) 6-BA(C) IAA(D) CgfluSm?S
1 1 1 1 1 1
2 1 2 2 2 2
3 1 3 3 3 3
4 1 4 4 4 4
5 2 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 2
8 2 4 3 2 1
9 3 1 3 4 2
10 3 2 4 3 1
11 3 3 1 2 4
12 3 4 2 1 3
13 4 1 4 2 3
14 4 2 3 1 4
15 4 3 2 4 1
16 4 4 1 3 2

o 55 IR ES,
Note: The fifth column is empty.
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Tab. 3 Orthogonal test results of rubber tree anther callus induction

e . T EWR 4 KT 71%1;*—3‘ 6-BA ¥ % _ IAA {M}E S
Treatment Picloram concelntratlon/ KT COHCCHETaUOH/ 6- BA concenltratlon/ 1AA concentlratlon/ Callus induction rate/%
(mg-L™) (mg-L™" (mg-L™) (mg-L™)
1 1 0.0 0.0 0.0 84.2°
2 1 1.0 0.5 0.5 80.0°
3 1 1.5 1.0 1.0 85.8"
4 1 2.0 1.5 1.5 79.2%
5 10 0.0 0.5 1.0 63.3¢
6 10 1.0 0.0 1.5 80.0°
7 10 1.5 1.5 0.0 76.7%
8 10 2.0 1.0 0.5 100.0°
9 20 0.0 1.0 1.5 93.3°
10 20 1.0 1.5 1.0 93.3°
11 20 1.5 0.0 0.5 73.3¢
12 20 2.0 0.5 0.0 100.0°
13 30 0.0 1.5 0.5 73.3¢
14 30 1.0 1.0 0.0 80.0°
15 30 1.5 0.5 1.5 73.3¢
16 30 2.0 0.0 1.0 80.0°

E: FFARNG FRFRRZEF B (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab.4 Orthogonal test design results and variance analysis Tab. 5 Somatic embryo induction results
H K F=® A F% B F#® C K% D " HRSME RS .
Term Level Factor A  Factor A Factor C Factor D kb SRS The number of ex- IR
T Number of ) duci Somatic embryo
K 1 32920  314.10 317.50  340.90 reatment o plants  PANIS Produeing 4 ion rate/%
somatic embryos
2 320.00 333.30 316.60 326.60 p p
1 20 0.0 0.0
3 359.90 309.10 359.10 322.40 5 20 0.0¢ 0.0°
4 306.60 359.20 322.50 325.80 3 20 0.0° 0.0°
k 1 82.30 78.53 79.38 85.23 4 20 0.0¢ 0.0¢
2 80.00 83.33 79.15 81.65 5 20 0.0 0.0
3 89.98  77.28 89.78 80.60 6 20 0.0¢ 0.0¢
4 7665  89.80 80.63 8145 7 20 0.0° 0.0°
d d
R 1333 1253 10.63 4.63 8 20 0.0 0.0
2 7£0.9° 18.3+4.4°
S 384.40 387.13 308.56 50.29 ? 0 3.7+0.9 83
10 20 6.7£1.2° 33.3£6.0°
f; 3.00 3.00 3.00 3.00
11 20 3.3£0.3° 16.7x1.7°
S/ 128.13 129.04 102.85 16.76 b be
’ 12 20 2.3+£0.7¢ 11.7+£3.3%
F 0.91 0.92 0.73 0.12 13 20 0.0° 0.0°
e KOREAIR & KF P R Ra bR A k A REAIIR R 14 20 2.7+1.5% 13.3+4 4%
FACE s LRI R bR I F S E: ROAEEIIRIRIINZE: S s 20 0.0¢ 0.0¢
ZVIIR, B, SARYT FRFAE. : :
Note: K is the sum of test indicators corresponding to different 16 20 1.340.6% 6.7+1.7%
level of each factor; K is the average of the test indicators corresponding = X — — —
to different level of each factor; R is the range of each factor; § is the e FAIAR/NS FRRR 255 % (P<0.05) .
sum of squares of deviation; f; is freedom; S/f; is a mean square; F is F Note: Different lowercase letters in the same column indicate

value. significant difference (P<0.05).
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Fig. 1 Callus induction with different treatments
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Fig. 3 Plant regeneration and acclimatization process
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