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YANG Liu'?, QIN Gang’, YANG Li-tao', WU Jian-ming'*, LUO Rui-hong”, WEI Yuan-wen’, LI Yang-rui'’
(1 State Key Laboratory for Subtropical Agri-Bioresources Conservation and Utilization, Agriculture College of Guangxi University,
Nanning 530004, China; 2 Guangxi Key Laboratory of Sugarcane Genetic Improvement, The Guangxi Crop Genetic Improvement
and Biotechnology Laboratory, Sugarcane Research Center, Chinese Academy of Agricultural Sciences, Nanning 530007 , China)

Abstract: A new protocol was established for sugarcane propagation in a temporary immersion bioreactors
system (TIBs). The results showed that TIBs increased a multiplication rate to more than 40 times in one
subculture ,the most suitable starting materials were the third sub-cultured plantlets and the most suitable
density inoculums were 10 — 15 plantlets per liter in TIBs. 0. 5 — 1. 0 mg/L 6-BA was suitable for multi-
plication and 4 mg/LL NAA was suitable for rooting. Temporary frequency of 1 min per 3 h was suitable for

multiplication,1 min per 6 h for rooting.
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1.1 ##

HREMEL, 203 ZBRILFE M 6 05 22 54
BRE BTV H R AR AL,

TIBs ZG AR Lorenzo 251" i ¥ i JE i i 57
TIBs R4t PR BROMRAT N 3 L WK 1 a3
B, 30 em, FIAR 15 em. G TROH P BRI 15 55 it
B 1 L.

1.2 Hik

1.2.1 TIBs 345 %H Eaizi ke &
GLH R BRI AL T MS + 6-BA 1.0 mg/L +
NAA 0. 1 mg/L + FAEVHE 30 o/L, AEARKG =L EL )7 M
MS + NAA 3.0 mg/L + HEPHE 40 ¢/1. TIBs RGi45
SH S B Lovenzo 55" W BETT T 2€, BRIV [ BJOM 5 4%
2% 1 min [B]8R 3 h ZEFVEEEE R 20 #8/3H. TIBs &4
HRHIE SR BON 40 d AERRIEFREB B R 20 d. AR50
20 d 4R10 1 W ARAR 2 AR KEFE 20 d. HdR
2 PO ERIETE A R D REARECSE.

1.2.2 B RE R I 4R M H T TIBs 2% 7 H
RIGsmaHea FIHARECS 1 ~5 AN
BERE BB B R 3L MS + 6-BA 1.0 mg/L + NAA
0.1 mg/L + FARHE 30 o/L, TIBs Z 4[] B R 4% 15
% 1 min [B]EK 3 h FEFVEE N 20 B/ .

1.2.3  REI4EFZEE ST TIBs & %P o A3 5 69 %
w RIGATRE R 28 3 AR AR AT B A Y AE R R
4 MS + 6-BA 1.0 mg/L + NAAO. 1 mg/L + FIRDHE

30 g/L,TIBs ZR4: A BORAZIZ VL 1 min [H1EK 3 h, 42
TR E R 5,10 15,20 30 &/ .
1.2.4  6-BA v PPy, U KR JE AT TIBs & 4 H &
ZH 333G 7 09 3% v A R NAA T2 R B AT A AR 84 % R
IR 2 3 AR R % B 10 R/,
TIBs RS 5E 5 A AR B B 1) (8] BOWHRH2 2 1% 1 min
B8k 3 h,6-BA Biim ¥k E 4 0.0.5.1.0,1.5.2.0
mg/L, PP, R W4 0.0.5.1.0,1.5.2.0 mg/L,
NAA JEEWRE N 1.2.3 4.5 mg/L.
1.2.5 RIBIAFE T TIBs & % b H B0 ¥
YGRS 3 AR, SRR 2 10 BRI, 1
BEIEFRIE A MS + 6-BA 1.0 mg/L + NAA 0. 1 mg/L +
FDHE 30 o/L, ARG FRIE T MS + NAA 4 mg/L +
FIRDHE 40 o/ L. 12 B[RRI 4532 5 1 min 4331 [A] BR
1.3.6.12.24 h 35 4~4b#.
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2.1 TIBs 2G5 HEAEFEMEEER

FIFH TIBs RGEibAT H IR 81557, 55 1 A5
FAE 40 f5LAE 3 LIRS IR o 400 FRi, A%
)ik 3 ~ 4 A% FERRE 7T TIBs RGH RS
Wi E GG ik, 2 5k 8 B E KT (P <0.05)
TEDN RO TG 07 2 F TIBs R4, HERAR
BE(P>0.05)(F£1).

*®1 TIBs R 5EGAET EHLEY
Tab.1 Comparison of TIBs derived method with conven-

tional method in sugarcane tissue culture

BFHEF R HTE R /A R/ em TREAR L
TIBs &4t 43. 1a 12.3a 3.8a
RS 8.1b 6.7b 4.2a

DRAKEE LA —NINEFEMEHF, 74 0.05
KF £ F R R Z(Duncan’s %) .
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BHIEATHE e S5 (4 2) R 124 3 AR LA Ak
FBHBHBAOREBE 20 704 1, S 4 1O IF A, I
i 6 FOBPE IO BEIRLE 10 15247, 555 3 FUH I



3

M MAE R TR B A M SR AT H R B PR S5 39
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() A XA R XS ke s P 52 T AN K
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Tab.2 Influence of different subcultured materials on sug-

arcane multiplication in TIBs

AW HOTH R /A PR/ cm B ZE ] /d
1 22. 6ab 3.7be 6.0d
2 23.0a 3.8b 6.2cd
3 21.5h 3.6¢ 6.5b
4 17. 3¢ 4. 1a 6.8a
5 12.3d 3.6¢ 6.4bc
6 10. 4e 4.0a 5.9d

1) R s e LAKR =N B FHAF &, A7 £0.05
K-F £ F R E % (Duncan’s % ).

2.3 AEEMZEX TIBs 25 hHEHE AN
=]

%3 MLRE W FERITE Y BE TIBs RGLFN
JERAR (5 PR/ ) I HE B R AR, 5 Al AR A 1L
PIIRE 857K (P <0.05) , Bl 4 RO S s 3o
TG B, 15 R/ AL 2] B 19 58 R Fe KR 20. 847, 7

&3 TIBs RGP AREEMEEXHRAZLENKm
Tab.3 Influence of inoculation density on sugarcane multi-

plication in TIBs

TR/ o
i mﬁ) WHR/AE MRS /em BIZERL/d
5 10.6 d 6.5a 6.2b
10 18.9b 5.7b 6.0c
15 20. 8a 4.7¢ 6.3b
20 18. 5bc 3.8d 6.7a
30 18.2¢ 2.6e 6.8a

1) R 8% LAK — AN B FHAF &, A7 £0.05
KF £ F R E % (Duncan’s % ).

I 15 BRI IR AR, 10 20 5 30 B/ Ab ) 22
SN R X v 5 ) LA W A B A
JE F Tk v T R AT L 10 B/ AL B 5 20 #R/ AL
P22 SRR B K (P <0.01), H 20 .30 #k/JK
AR PR I VIR 0 T AR AL HE R
JE X6} ZE R S (R s ] B AR B B B A 6 d 224 PR
0 2F.
2.4 TIBs R HEARREBZMNIFIE

6-BA FI PP, #8 AT LA o H- 8 20 K5 1 9 14 4
6-BAJTT MR BE BT 0. 5 me/L 5 , X 545 (1) 5% Wi A ]
i B PPy, T MR B 0 384 i 338 5 A BH S 9 £ 1
YEFT, 16 2 mg/L A3 30 %54 F (& 1a) ;6-BA Fi
PP, i i v B A3 RIS T 20 35 B i =5 8, 10 6-BA
X R 1R P S 25 AN R AR R, B 0 mg/ L 5 HHAth b 3
LR B EUA, HAbb Bz m £ R AR E
(P>0.05) 1 PPy, BT 15t Vi B2 (Y 38 i B b b R0 T
HREHIE R, 0 mg/ L5 H A A 13438 B 5 2% /K F
(P<0.01),H 2 me/L WA KBtk H
2.6 cm, HERVIR (K 1b). BE#E 6-BA Fl PP, Jii & i
JEE (B I A 15 1 B 254 AT BTG, 2 6-BA 5 PP,
AH LU X ZE AR RRAIR 452 M 58 /1, 6-BA. A 320 35 1 1) =25
AE 0.8 mm LA b 11724 PP, JH Rk Bt 1.0 mg/LL
W24 HA 0.5 mm 2247, 4R b A dm & g Lk A
i (& 1e).

AR B B A NAA T U 82 0 35 in A5 R AR
(I K, A i T D REAR A Bl e FIAR A 2. R AR Iif
(]RGS NAA J5 it v & 9 385 fin i 45 117, B 3 mg/L
I AR B TE 11 d 2247 ; DIRERR B BEE NAA T
R EE RS N, 3 mg/L BN 2.6 45,4 mg/L
A 3.5 2, 25 B # (P <0.05),4 mg/L AbHL 5
5 mg/LACBRZ [B] 22 7 AN 35 (P >0. 05) ; AR bl
# NAA J iR BE A i, 1 me/L ARPEAR K
2.01 em, 5 5 mg/L AR (3.9 em) 22 Rk H B
FIKFE(P<0.05), 14 mg/LALFLS 5 mg/L AL FH )
MK ZEFREE(P>0.05)(%4).
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Influence of 6-BA and PP,,, concentrations on sugarcane proliferation and stem diameter in TIBs
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&4 TIBs REHARIRERER NAA XA B ERBZIT
Tab.4 Influence of NAA concentrations on sugarcane roo-
ting in TIBs

p(NAA?]/ o Lis54 KR TAL/
(mg-L™") cm d

1 1.9¢ 2.0e 16.2a

2 2.3bc 2.3d 12.7b

3 2.6b 2.9¢ 11.7¢

4 3.6a 3.4b 10.0d

5 3.7a 3.9a 10.5d

)R MAEE AR —ANNEFHME 4, LFE0.05
KF £ F R R Z(Duncan’s 3% ).

2.5 TIBs RGhH AR E BN R 1 75 %

Wi 25 T8 T IR ] g 184 38 8 32 A, b 1
M3 hzEZERREE(P>0.05),3.6.12 f124 h
Z 8] 25 SR B B K (P <0. 05) ; JE K= 1% a) dk it
[ X 2H 85V B A KA — 2 AR R VR, o 24 b Y
REAEYIEE] 4. 87 em, 5 3 h BIFEE (3.22 em) i
K (P <0.05) ;3= 8% (IR )X 28 A0 i & A
KKHIFEM, —FEABAE 6 ~7 d ZEA IR 2 (£ 5).

Wi 5 ¥ A2 R B sF i) 14) SE K A 01 AR A 48 i b
KA 6 h MIER T AZMREH, K 6 h 1 &R
AR 10. 4 d KT HoAb b P 5 35 75 ] B[] 9 38 i
ARTFUREMRAERK 6 h ITIREMR 4.0 K, 51 h 1Y
3.0 R 2B EKF(P <0.05) , (B Y &) &t fa) i
it 6 h i), T REARBOLA sl /b, 24 h I DI REAR Ky
3.4 25,56 h (02257355 B E/KF-(P <0.05) ;A Bk
Fisk TR P 6 i oxe R P A A (2 R T, 24 h AR IR 3
4.7 em, BT 1 h 2.4 em,6 h I9AREK N 3.4 cm,
51 h (227285588 T B EKF(P <0.05) (£5).

R 5 TIBs R%H A [E) B BRET 2 X 40 1% B A AR A 22 11
Tab.5 Influence of different immersion frequencies on sug-

arcane rooting in TIBs

g BERR, Mmoo B KU % WK/ &R
B /h & em W/ T oem WA
1 19.7a 2.95d 5.78d 3.0c  2.4e 13.4a
3 19.4a 3.22¢ 6.22b 3.4b  2.84 12.0b
6 13.4b 4.23b 6.02c 4.0a  3.4c  10.4c
12 12.6c 4.33b 7.12a 3.6ab 4.3b 11.0c
24 11.4d 4.87a 7.18a 3.3b 4.7a  12.8ab

DRMNKEE LA —ANBFEMMEE, K74 0.05
KF £ R R % (Duncan’s 7).
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