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EL P A% B (Heve brasiliensis) , 3 J& K ek B4
B i 5 JE RARIG IR BRI . RIRGIL A& —
P& V2 8 AR , 172 ] 5% B AR N BRI
AERILA 2 000 RFPHE WK RIMG I I HE ), H
AT S22 A\ 500 AR M 45 3 2 MR R AR R, T
Hai R A2 2 PR AR A 2
FACTE AR, B S R G, AT 38 K
HEME V= E49 ~ 114, = 4R
20 ~ 25 4F, $FH H LA FhOTVERR IR ah R TR 4G
S AL QA B AT Can e Fh e 340 7
Z PR o SR, Bl AR 2 2R 5 7R H R gt A% T
FREBOAR Gl i 28 F1 R, BHFE R & Re g 58
PRI A RO AR A S IR W (1) 384 R 1, anE
PR A S 7 B AR i 5T O PR AT 1
PLR ST FIRR 2R, Bar, UG MIE 2 . N
BB N AMEAR , 220 A 40 B e AR IR AR TR R
PR AR R, BT E TR R, I8 2 & G

TR E S A IR IR . R AL R R B
Y OUR A , SXAE R ) AR TR B I T K
A AR AT B AR B A AR BRI R
R AL AR , A P R AR 2 25 T 1k &R 8 o
ol vy CELIE B ANAA S MR 2 A 05 TR BOR (1 38 A%
AR R OGO o 2B, AR BB 7 A A PR
(RO A AN A 7 e S U P 2R R OR £ 395 7 3
Pt GEi [ 5 37 05 20, 2285 4508 7 3 IS
A R RS A R PR I R A B R TR i A o v o
R AP ATLE 3G T R A G 1 AR 0 i 9
HUSZBR 53 = B AR 2R 55, 5 BUR IRV P A AR AR
Wt 395 0 F BT SE A, AL 5 A WA, A
AWtE . Bk, F5RE B AR R 07 2 ek
B IR B, A 4R v AR R IR A B 7R AR R 2R A0
RN RO

&) & 1% ¥ 2 R 4t (Intermittent immersion sys-

tem) J& — 2= | FH [A] 81012 1% A2 W) ) % 2% (temporary
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immersion bioreactors, TIBs) A 15 3735 & , DA A 817
BRI 7 AR AT A ARG SR A &, i
VA2, P A 5% I VT 1t b e 520982 i R ) i R A
B, 55 IR B WG R AT A 295 1 IR TR AT
TR R, I T SE AT ROH] H By 77 2R 1S 7R
I3 B ORES IR BEA 8 IR T 3R B AL AR A #k
FEE A R B R A S AR R £
5 S A AN A AR RE 3t DT 2 v 8 A R R ALK T
AR, B E A SRR BEAE R &, BE R AR
Ao H AT, T i A e R )R i A O
s TIBs , 32 EE A F AR 7 A K USAE A3l 70,
XU 3 (The Twin Flasks system) ] BIT® (] 81 iR 1%
AW 2 N #5561 RITA® (Recipient for Automated
Temporary Immersion) [ 815 15 20 A4 S B 4% H L
N2 ESEE, EEGR T TTH TR RS
v, T N AR S SRR AR A A . X2
Z IRl T BB A E . HRRER N, B
A TR SR IR A TR A A A 2 T i TE
TABEFRA & IR B IR AR BE WS 58 4 IR IR AE 1Y
TR, X RIS BE T AR B, AT A R
R A I8 KGE BRI Bl i AUk
HENE FR A7 A8 I 223 FL 42 9 0.22 o FE 8 I
I UE KB, LA TS Y, HLIR W 40 5 A a) o] i %
£ 4, RITA® 2 W H T 2 A4~ B A 245 A 4 6 0 B
Tl L 2250 Wl S PR 2 R P AR ol LA B 38 0 R 1 K R
P E B, 40 Nasriet 27 & B, 400 45 (Prunus cera-
sifera Ehrh.)7E RITA®AEY)) [ B 25 Hh AR AR R 3 o
255 v A% BRI I A7 3% 33K 80% 5 [FII , RITA® 1]
2 v VR AR S (A R R A2 23R Y s %) BB B (Pennis-
etum giganteum) T & , L A INAS [F] 4 K 2R 4L A6
EE I I ¥ AR 0 2 I 2 58 Gt LU 0 ] A A AR
MEL Y. FRREYHHIARY, % F
(Solanum tuberosum) 2H 35 1 11 18] 8 2 % 55 77 1)
PR v ZERE AR 205 T 38 3 O T AR G L A
Fi, HATEE R, M B 108k - L R
(8] B AN BE 6 /NI S min, 7578 °F (Colocasia escu-
lenta) 41 35 P Ak iy AR AR B0 E A Sk =55 v T [ Ak %
Fro ZEBURESEIRT SR, RITA®RE FR 248 B Al {2
AR B 1 240 B U PR BSR4 2R
e LB AR PUR B E R A AR R I
Tl AR, 2828 MIA) B B % B2 AR
FRC EL A5, Bk — D T 5 ) Bk AR W) e 8L 2R 480 R

JEERA Rk v R bR B T AT I B A e HE AR B 4L
L) A B IR N TR A AR .

1 #MR57EE

1.1 SEIEHRE  DLHp E G O R B4 M AR
YRl 3 Y5 8] £ RRIML 600 #2082 i A oA R, Hokg
e S P BR T8 SRR, 5 A IR FE [ R R 9% 3
T BT TR IR, 04 JIA 155 5 i st o 15
22930 d, IEFEPIHR AT WL 1 em KRR ZERIRAR Bk
R B TEAS AN — SRR R4 k), e 2
A BIR 3  97 258 8% RITA® AR . 3 LA BR % WA
VI N4 RITA® N RG FR 888, A BN 1 L, IR AAES
F75£ 200 mlL, L 58 I o< B B IR AR

1.2 F[EH6-BA F1NAA ;K FEBC EL 3 RITA®: 55
SRR BEEKRERKNEN  DIMS AR
FRHE NN AN [F) 94 B AT BE 1 6-BA (1.041.5.2.0+
3.0 mg-L ™) A NAA (0.1.0.05 mg-L™) ; B Fh %5 A
FEAREFRAAS 108K ; (B AIR BEANZEN 1 min/6 he.
1.3 FEIEER MBS EAEHEKELE
BOSME 7] &R I 6 2R R 4 1) 43 Sl B B
1 min/4 h+1 min/6 h+1 min/8 h A1 1 min/12 h; 577 %
9 BAMS R B AR 55 37 5L W 0 1.0 mg- L' 6-BA FlI
0.1 mg- L™ NAA ; PP [ N RN 7R 2528 10 £k
14 FEEMZEENGENEEEERKEZEN
S0 H R R 4y i 1 BN 1041520 125 AN
RARIE AR 5 By 77 H N DL MS B AR 85 72 58 IR
B 1.0 mg-L" 6-BA #10.1 mg- L' NAA ; [] B3R % 1
IRFNFEEEEE (8] 4 1 min/6 h;

FT AT 55 IR L NN 50 g- L7 BERE , [E 4R 5 97 3
TSN 2.4 g L7 BERR , R8I 8 55 7% S A IR BC 7 (1)
TR 85 77 5, pHS.8, R JE (26 = 2)°C, Ot FE 51 &
2 000 Ix, 6 H 14 12 h 6 HE/12 h B RS .

1.5 tEGEAIESR S RITACE FAELE KA
FRH N MS+1.0 mg-L" 6-BA+0.1 mg-L' NAA+50 g-1.”!
FERE , RITA® S £ 5 B O (8] BRI 1 min/6 b
TP B BN AN R 1S MEIR . % G 8] 44 5 5%
20 d 4848 1%, RITA®H: 77 R G4k A 97 35 d, UL
AN )85 37 7 1R A R T T BRE T AR B R
PR 1~ 2R A4 B R AR R R

1.6 AREBEFARNTHREERBEMEX KA
A VR 2 0 VAR PR A VR T, M IR R P AR s 9
(MS+50 g- L™ I B +5% 7 7K +80 g- L™ I B +
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T AL SR A M 18] BRIR I SR S S A AT AR AL B AR S 7T 739

2.3 g- L' phytage) I, (26 + 2)°CZ& AT, fE A 6
RO IR, 2 el 2 ~ 3 Jrh i
AL AR BB A0 R U IO T, 26 1 IR R KA, K
TE BB B A, R 5 B R BOK AR FF AL IR, B2
Kt i, BT DB E RS S - 20 d J5 Gt A RT
I 5 (A BOR W R AR TE 2 . AR RTE =
TG AR AR R B B AR P A A AR A Bx 100%
1.7 HERKMEFBIBHEIWN 4R 2 05, LA
[ 855 7% 7 SOk s 2 A B AR AR BRI AR K
GARPRIIRZ M o o, R R Cem) 9 L ELRE UM
PRIE T (HR 25 AT B A TF 4 ) &2 1 ZE T BD 32 254 K
22 T R, 2R Cmm) T N 58 2538 34
B, MR B CURHARE A1 ~ 3 A/ 8t
A AR E DA PRI HR AT L 19 S AR AL AR S A S it

P A B S VR 5E < R RS R AR A
Az 7 AR R S e AR A A 5 Ak i A001-3-2
(SOD) ¥ M i AL AU A0071-1 (CCAT) 15 P F ik
AN A084-3-1(POD)IEE .
1.8 HUEALIE  ARACEEE I E 3K, SLI B R
F Microsoft Excel 2019.SAS 6.2.9200 #/F 4T 54
Ab3R J2 Bi vt 75 2 53K F Origin 2022 BAHE K

2 HRED

2.1 7T [EHY 6-BA F1NAA iR EACEL X RITACHS 75
RSB BEERERBNEMR WX 1R, B
0.1 mg-17'8%,0.05 mg- L' NAA B, B 6-BA ¥ 5 ()

S, R R P A AR B B B R =, 37E 6-BA
3.0 mg- L7 B B i B =, [R — ¥R B 1 6-BA BT BL
0.1 mg-L7" 5 0.05 mg-L™" [ NAA , 3 4 2 8] {1k 51
BIo R 7 e ZEMAR KA b Re il B S F= T 1)
HRE R, A K NAA A 0.05 mg-L Al
0.1 mg- L', 6-BA 7E 1.0 ~ 3.0 mg- L' JE Hl Y , # iR
T2 B 6-BA MR L [ I 2 2 ek > s E 1Rl —
WEET B 6-BA WREE B I, AR BTGB AR AL,
EMA 6-BAIRFE R , 4 NAA IR E H 0.1 mg- LA,
PR VR 1R AR AR BOR W35 2 TR 0 0.05 mg- L' NAA
R . SR, 24 NAA IR B (R FF R AR, B
6-BA MR EE RSN, AR B BE 20 4 kg . DA %L
KRG, AT (A B W 35 TR IR A4 IV P AR AR
B LL6-BA 1.0 mg-L'+NAA 0.1 mg-L™", H: A= Mk
ERM AR O RKEE, RAHKSIKT
3.0 mg-L"6-BA+0.1 mg-L'NAA, {H % HiAl 2 # 6-BA
WIE1.5.20 mg- L' LR ZFMEZER, MK LT 6-BA
EARE R Tk A1 (E 228 AR R AR KA 1
HiE T, BRI, B AR IR P 1 6-BA BE 7R AR IR 1

2.2 AN[EEIELINER MR AR E AR E KR
20 N2 WA RAEAER N 1 min/d h, B AR
AR AT IR R 2 8.5 om, BB R IR (11
o, Bk w5 B 2 BRI s 22K 1 min/4 ha 1 min/6 h 36
BEER HZHME R BRI EET
B s AEAR B I Je TS %5, DL T min/6 h )42
WEIRZ , /3 HIEE 1 min/4 ho1 min/8 h 11 min/12 h

&1 TREIH 6-BA FINAA K EHRCEL 3 RITA®HE 7 BRI B A B R A KOS
Tab. 1 Effects of different concentrations of 6-BA and NAA on the growth of regenerated plants of rubber tree cultured in

RITA®
WK E (mg-L7)
Hormone Pk Ei/em 2 /mm AR % FA/em
Plant height Stem diameter Number of roots Root length
6-BA NAA

1.0 0.1 6.25+0.40¢ 1.96 £ 0.13 ab 5.87£0.62 a 6.85 +0.20 ab
1.5 0.1 6.21 £+0.32¢ 1.68 +£0.08 cd 597+0.20 a 6.97+0.27 a
2.0 0.1 6.84 + 0.25 be 1.56 £ 0.16 d 6.15+0.53 a 6.52 +0.25 be
3.0 0.1 8.06 +0.28 a 1.15+0.11e 5.90 +0.54 a 6.45+0.12 ¢
1.0 0.05 6.17+0.25¢ 2.05+0.10a 4.60£091b 6.35+0.13 ¢
1.5 0.05 6.62 + 0.24 be 1.85+0.12 be 4.62+0.82b 6.20 + 0.08 cd
2.0 0.05 6.73 £ 0.32 be 1.74 £ 0.06 ¢ 392+047b 5.67+0.15¢
3.0 0.05 7.58 £ 0.31 ab 1.23+0.11e 370+ 041b 5.86 £ 0.11 de

T 3R 7] — S AN R NG TR OR ZE IR BIR Z KT (P <0.05), .

Note: Different lowercase letters in the same column of the table indicate a significant difference at P < 0. 05) , similarly hereinafter.
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I HN T 24.5%64.9% 1 144% ; [F)I) , K BE 512
BB B TR 335K 5 1 min/4 h 1 min/6 h [H]
10 S 350 R 5 T 2 25 e A B3 L (LB A VR B A
(Rl L, A I T v 2500 S AR AR B PRI, A
R 5T 5 R P R B, U R AR K 4 55, iR 4E K .
CEA AR ZE RN S AR KRR E A 1 min/6 h iR

WG HEAT (] BI85 75 5o A5 ARG JUR i AR
BHEAR, LA, AR km R K E
B, BARAE 1 min/4 h bR S AE KB, 1 min/12 h iR
A KA HIX 2 sl R A 2 A AR KB B
ZEGKRE 1 min/6 h % U T 2 B EHE # LT, FaA
HPARAR R IIE A FI T2 5 5 SRR R s %

2 TEEESAZEX E 8RR %ISR (RITAC)RESEA & R R E R & B IS0

Tab.2 Effects of different immersion frequencies on the development of germinated somatic embryos of rubber tree in

intermittent immersion culture ( RITA®)

kel ES FrrEi/em 2 /mm AR B % MK /em i o /g
Immersion frequency Plant height Stem diameter Number of roots Root length Fresh weight increase
Imin/4 h 85+0.8a 1.9+0.2b 49+0.6b 42+09¢ 14+0.03a
Imin/6 h 7.8+0.7b 24+0.1a 6.1+03a 63+05b 1.5+0.03a
Imin/8 h 54+09¢ 1.7+0.1b 37+05¢ 62+04b 1.0+0.07b
Imin/12 h 3.6+£0.6d 13+0.1¢ 25+£05d 7.8+04a 0.6 £0.04 ¢

23 A EHEMZEX RITAPRG DGR IAKE
SHEKEKNER SHEEBHEFEASNEMN
SR, AL G R R R B W AR .
30, TE IR BOIR BB 7% (RITA®) &4 R, b &
B A AN B3 T, R A R A AR R
SR T a5 AR E S 101
(197G B 2 22 ), {8 6 B2 B R VR 8 n & 20
25 AN, Bk EL AR 1S BRI 2 i B R T
28.2%47.4% ; ZE R AL a3 5 0k — FE (B PR
(1 2 52 B B S 5 5 00 AN TR PR R B A R AR T
A2 KR ERCTE A [F) 2 0 2% B [A] 9T B 2 AR 4k, AR 4K

T B 5 2 PR 25000 384 0 2 L RH B 0 K IR R
iK%, L1520 AR IR FEFP IS, 35 B 10 AN 42
) AR K S 3 3G, L 1) AR K TG B B
S, 2 25 AN IR I A BT NEAR SR B 10 S A
JUR R ) S 2 4 K o R R A R Y B R
Fofr A R A H i 389 L b R B S R, S
b 10 /A B 0 665 J57 A0 LU, 1520 AN 1 4 591
SEWINT 11.1% M 9.0%, J5 W & 18] L & & %
Fo G &R, L RITA® % 1 5 95 1, 3% Fb
15 ~ 20 MRS , PR AR AR AR KHE RS, JE L BL 154
A VR B AR R B Bt

F3  FEHEMEE X EERZIE T (RITA®) RIS R IR B & B RS20
Tab. 3 Effects of different inoculation densities on the development of somatic embryo plants of rubber tree in intermit-
tent submerged culture (RITA® )

B A . s " . -
BRI e £ fl/mm % i em R
. Y Plant height Stem diameter Number of roots Root length Fresh weight increase

(somatic embryos)

10 6.6 +0.85 ab 20+0.13a 5.6+0.58a 3.0+£0.38 ¢ 1.34b

15 7.8+046a 1.8+0.14a 53+0.15a 6.1 +0.68a 149 a

20 5.6 +0.94 be 1.0+0.12b 4.8 +0.66 a 6.7+0.41a 1.46 a

25 4.1+047c 0.5+0.16 ¢ 45+0.76a 47+0.79b 1.27b

2.4 [EftE S RITACLL RS BE T A BB AE #E
FIEYENm R4 A PR, B 1-C 5B 1-D 2 2 F
J7 R 35 d S AR L. 2 M7 20 AR
A E AR ST SO AR A AR R 35 B
X AR IR AR IEAR LG, T8OR35 75 4%
PER AR ZF RO R AR 1 5 3% 35 9 i, R AR 4

BT, B T R AR R I R 2R 25 1A N 1.76 £
WNER 5 Aim, RITAP R G % T bk i R 2 AR
MRE 53 v T A RS 77, Z R A B B E KPP <
0.05) , [A] &2 B 1% 7E (RITA®) FAA IR 1 P AE AR
PR 2R R AR RO SR A o 0 1) . 2 0
BT 309%-91.7%.34.8%.53.3% F197.2%.
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Tab.4 Effects of solid culture and intermittent immersion culture (RITA®) on plant regeneration from somatic embryos

5757730 I WK CPWBRICE Rk
Culture system Shoots/% Roots/% Leaf number/plantlet Rooted plants /%
A

f;i;iium 26.0+0.3b 51.2+3.1b 1.2+0.1b 213+25b
NN ®

P15 3L (RITA) 63.2+02a 723 +0.02a 21+04a 588+4.6a

Temporary immersion systems(RITA®)

il

E1 RBEiEFSEENREES (RITA®) TSN A IEBE R E K IER

'

A, BERAKIE s B, [ A B SR M AR s C. [ A5 57 35 d AR R IR A S 00 5 D. RITA®IR] B ¥ 5 77 40 AR 5

E. [BJBIR B 77 35 d KIS AR IR AR L

Fig.1 Growth of somatic embryo regenerated plants of rubber tree under solid culture and intermittent immersion
culture (RITA®)

A. Germinated somatic embryos; B. Solid culture initial somatic embryo; C. Growth of somatic embryos of rubber tree cul-

tured in solid medium for 35 days; D. RITA® intermittent immersion culture initial somatic embryos; E. The growth of somatic

embryos of rubber tree after 35 days of intermittent immersion culture.

x5 EEFSEENRZIET (RITA®) XA IE B ERE KRS

Tab. 5 Effects of solid culture and intermittent immersion culture (RITA®) on plant regeneration from somatic embryos

HigrJi Phi&i/em ZEfH/mm R A em AR A% FARREE g
Culture system Plant height Stem diameter Root length Root number Fresh weight/plant
] 7

1.Zl§iu ?% 40+03b 1.2+0.01b 43+05b 30+£0.5b 0.72+0.07 b
Solid medium

B B0R P (RITA®)

Temporary 52+02a 23+0.02a 58+0.6a 46+006a 142+0.04a
immersion(RITA®)

25 FEEEFAXTERREAEBEEKRPINE
1LBIEMEEL . WA A PUA BT B A A A
ok 2 R E VA B BN B RAKE R E 1
YOI ) DR, P LA N I 1 A &, T
AR 32 B A0 A — E R B e, 38
SOD.POD.CAT =% Wip[RI/E FH 20 il — A 58 B 1) 7 48
etk & a2 fows AR IR R IR R v [R]—
[) , 5[] A 3 2% A AR IR P AR R R I HH 17 SOD L CAT
il 35 A L, TR BRI 15 77 (RITA®) 1) 43 3] S 35 48
111 48.8% 1110.9% , 1 POD 35 4 JU1) B S ik /1N 73.8%
26 PP EZEEREKBERBRKE
2K 3 R, A R R R O 0 kg g iR adE
i RS T TR ZE RUIEAR o P DA B, ] 4

B IR N AR IR A IR v AR AR K e, R 2 ~ 3%
AR, 17 (B BRI B8 77 N IR IR 1 AR K R
AR BT 22 o AT AT 0, TR) IR 38 55 7% 56t B [
PR B 75 AU, U R T T R B R AR, KA
UF o N7 A VR 2 AR P VR v P 80 ALK 74 B
TR, IR IR R AR AR AE KON AR, B
Z K RRAEOH: 58 B AR I AR MR K BT SR AS 0
R R IR 1,20 d 5 KA RIS . M
6 AT A, (A 8RR B NS IR T PRI R A7 VS %
HH R T R AR 970K 92.5% , 5o L [ AR B 77
B R, U ] RITACA BUR % R 48, 7T LA
A Rk A A TS 1 T e R A AR AR TR ) A 3 m AR
TR IR ARATIG R
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- [ 44 solid
100 | a T ik RITA®

o
(=]
T

D
(=}
T

o

b

'S
(=]
T

b

Mg 73/(U- ™)
enzyme activity/(U-g

3]
(=}
T

0

SOD POD CAT
2 EFiEFRSEENR R (RITA®) EF MG IAREE
R H I SOD . POD. CAT EiE 1 EL 4K

FARPS TARIEHT A5G 7755 45 RINGE it [/ —fabrtEln]
AN NG B a F b FoR Z2 A B2 KT (P < 0.05).
Fig.2 Comparison of SOD, POD and CAT activities in
regenerated plants of rubber somatic embryos cultured in

solid medium and intermittent immersion (RITA®)

Each index was counted at the 45th day of somatic

embryo germination culture; different lowercase letters a and b

between the same index columns indicate that the difference is

significant at P < 0. 05.

3 B TE TR BUR IR IR T TR & FItER AL
A RIRAL B C. AR R SCGARE A s D. IR RE R IE
AEREIR E. (A BIR B TR AR S F. PR AR RS A -
Fig. 3 Somatic embryo germination and plant regeneration
under solid culture and intermittent immersion culture

A. Somatic embryo differentiation; B. C. Somatic
embryo maturation and germination; D. Solid culture to form
regenerated plants; E. Intermittent immersion culture to form

regenerated plants; F. Regenerated plants.

3 i

HT, A5 A R A A R R T =X
RN R A TR, A5 R i £ g
SRR AR A FR L (H A R R R P AR R A

#6 AEEFHRATHEEERBHREER
Tab. 6 Transplanting survival rate of regenerated

plants under different culture methods

WHERCHT 1% R RIS 5%

Hig#Ji ) )

Culture method Root plus epicotyl ~ Survival rdt.e of
emergence transplanting

B 7.

TR 213+25b 79.6+52b

Solid medium

[ B 5 (RITA®)

Temporary immersion 58.8+4.6a 925+3.6a

(RITA®)

(£120% ~ 40%) , 7& 24T I 2IR R A 2HE 7e T 4k
AE PR I AR B AL A R AT T e 5 DR o AR
FH 2 PR T 4 R O 1R o o 5 Y = S R o) R R
ELA7) 7 24 6 IV 4D T 2 A S 388 T T 49 R 1 o Ak s
H A R 2 L 4R 50 20 A T R AR T 46T, 1%
JBE WY A IR AE /T 5 5 0 A AR & GE R PR T
50%) » {H K 2 B R o1k 28 0k — > 52 B 1) R 2 835
TR B, R e AR e BE AR I, B R R PR 3 AN R
W R, LA IR GE AR 0], R s G o BUR I R E
T B P AR AR (1) B IR 21T

TE A TV BSCA JRR R TS i R AR T 25 e AR T 7R
H LR O R R RE S S A A B S A
pH AEYAE K AR T 7 S 2 R B 97 3 B 3B TR S5k
SRR AR DA S AR ) b RO O AR IR B A 77
TR R B B A A AR AT R S A A
KR BN, RITA®AY) N 28 7E 35
FRIE R, TS ORI AR RS [ S5 S5
Ky HIEYIE 424k, 40 RITA® ) BRI B85 5% , 10
HBE T ARG A0 A VR P 1 R 48 5 A IR R A AR
SOV I AR T PRI R AR RS TR R R A

A KRG B 4 2 R 2 A B A i o 2L gy
ATFE oAb R S B ME B ZE , I e A B RIE A,
RIS AR = T
m TP E KRR, R ZE W AR, RN
AR, 6-BATEZER R B I ZE K 7 TH A
IRUFBIRCR  NAA MR R AE KRB EZEH, Y
EIREE A MR ARIRE M AEK R A/
i, B85 A R 3 P AR R AR R B 2005 A8, 0
PL6-BA 1.0 mg- L7 i LA NAA 0.1 mg- L' it tL B, #%
PR A S 1 A R B T i A A AR 1 25 R AR AR
B2 bk AR KOG B, T A R R PO L Y
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Rapid propagation of rubber tree by using intermittent

immersion Bioreactor

DONG Lihao'?, CHEN Jianmiao'?, WANG Kaixuan '?, GUO Jiaxin'?

(1. School of Breeding and Multiplication /Sanya Institute of Breeding and Multiplication, Hainan University, Sanya, Hainan
572024; 2. School of Tropical Agriculture and Forestry, Danzhou, Hainan 571737, China)

Abstract: The integument somatic embryos of rubber tree of clone RRIM 600 were cultured in an intermittent
immersion bioreactor RITA®, and the suitable conditions for somatic embryo culture of rubber tree were
established. The types of hormones were screened and the culture conditions were optimized. The experimental
results showed that the best condition for intermittent immersion culture of RRIM 600 rubber integument
primordium-derived somatic embryos were: MS + 1.0 mg-L™" 6-BA + 0.1 mg-L™"' NAA + 50 g- L' sucrose as the
medium, with the intermittent immersion frequency of nutrient solution being 1 min/6 h, and the inoculation
density being 15 individual embryos / container. Compared with solid culture, the intermittent immersion culture
under this condition increased significantly the plant height, stem diameter, root length, root number and fresh
weight per plant of somatic embryo regeneration plants by 30%, 91.7%, 34.8%, 53.3% and 97.2%, respectively.
The coordination ability of SOD, CAT and POD in regenerated plants was higher under this condition, which was
an effective way to improve the efficiency of regeneration plant formation from primary somatic embryos of rubber
tree. All these results showed that the use of intermittent immersion culture method RITA® could shorten the
formation cycle of somatic embryo regeneration plants and improve the growth quality of somatic embryo plants of
rubber tree.

Keywords: intermittent immersion culture ; RITA®; rubber tree ; somatic embryo germination ; plant regeneration
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