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Studies on Enhancement of Tissue-culture Efficiency in Mature Embryo of Parental Lines of Indica Hybrid Rice

SHEN Xian-hua et al  (Rice Resecarch Institute, Jiangxi Academy of Agricultural Sciences, Nanchang, Jiangxi 330200)

Abstract  Tissue culture efficiency of rice was highly dependent on the genotypes. It was of great paramount to study and set up an efficient tissue cul-
ture system focused on the particular genotypes of rice. The research screened more suitable callus induction medium, compared the effectiveness of 6-BA
and Kt in the plant regeneration, and optimized the combinations and concentrations of plant growth hormones in plant regeneration medium. The results
showed that the average CIR and ECIR obtained on MS medium were 83.47% and 38.59% , respectively, being 3.4% and 7.42% higher than on CC
medium, and among the 16 tested genotypes, 12 had simultaneously higher CIR and ECIR on MS than on CC. In addition, earlier response and more
rapid growth of calli with lower rate of necrosis were observed on MS. Therefore, it indicated that MS medium had a broader spectrum in terms of callus
induction from mature embryos of the indica hybrid rice parental lines. Comparison of the effectiveness of 6-BA and Kt showed that all of the 6 tested re-
storer lines displayed a higher GPRR on the medium consisting of 6-BA than that of Kt, and on average, the GPRR was 10.65% higher compared to the
use of Kt. Hence, it was preliminarily concluded that 6-BA had a better effectiveness than Kt for plant regeneration in indica hybrid rice. The orthogonal
test showed that the optimal combination and concentration of hormones for 2 genotypes, such as R998 and R463, were 3 mg/L 6-BA +0.5 mg/L NAA +
1 mg/L Kt, while the optimal combination and concentration of hormones for R253 and R402 were 1 mg/L 6-BA + 1 mg/L NAA and 2 mg/L 6-BA +0.5
mg/L Kt, respectively. In general, the orthogonal test with the hormones obtained very significant results in increasing the green plant regeneration rates
of rice genotypes. Therefore, it was indicated that optimization of combinations and concentrations of hormones could further increase the GPRR of indica
genotypes, especially, of those recalcitrant genotypes of indica rice.

Key words Indica hybrid rice; Parental lines; Mature embryo; Callus induction; Embryogenic callus; Orthogonal test; Plant growth hormones; Plant
regeneration
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(BREBRSL) , % 6-BA NAA FI Ke 3 MR, it T3HE 3K
FIER R, HHF,6-BA i 1.2 1 3 mg/L 3 A~ 7KF, NAA
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Table 1 Theorthogonaltmtofhommmwithﬂnréefactorsarﬂﬂlreelevds

, N # Factor

P Serial mumber 6-BA(A) NAA(B) Ki(C)
i 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 2 1
9 3 3 2
2 ERE5H
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Table 2 The callus induction of 16 genotypes on 2 kinds of callus media
%

AtESE EHERGHSR
?e HE Callus induction rate  Embryogenic callus induction rate
nope cc MS cc MS
R725 82.00 65.28 52.00 37.50
R128 85.00  76.00 22.50 56.00
9311 71.43  86.79 1.79 11.32
R998 84.00 72.41 40.00 44.83
RIS2 85.07  84.00 58.21 64.00
R402 79.41  65.9 11.76 19.15
HE 99 Gui 99 69.23 85.71 23.08 61.90
BR207 71.26  79.25 40.23 42.45
RI122 55.26  89.53 21.05 34.88
R463 91.67 82.56 2.713 6.98
R253 88.16  88.68 51.32 66.04
BAYK 86 Minghui 86 80.77  86.49 50.00 51.35
B #K 63 Minghui 63 74.47  90.57 38.30 49.06
R527 9.91  100.00 21.27 5.26
¥ B Zhen B 88.57  100.00 14.29 43.33
G4B 83.91 8.2 24.14 23.33
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TERHIN 6-BA By4-E8% 3R 3 (MSB) h I R E R R 4
L3R, SR Ke B4 b3E SR (MSK) iR & T 10.65% , 14
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Table 3 Green plantlet differentiation of 6 genotypes in hsien rice on the re-

generation media of MSB and MSK %
HER LR L Green plantlet differentiation rate
Genotype MSB MSK
R998 6.89 3.59
R752 30.00 7.9%4
BAMK 86 Minghui 86 29.17 25.00
R402 47.50 29.84
R463 18.18 11.25
R253 20.00 10.24
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W A —EREERBMFHE MR MIACESERER
RIS MR S B, % 6-BANAA Kt #4777 3

CERIAKCHEREE IR R, ZENEREN 1TRF

BUE MR LSRR R RA02 F 3 B B RR L 2R
BIPRE % R998.R253 1 R463, AR RERIBA KT S,
Xf 5 2 R ALRIO 45 R, R DPS TR 20T, |ER
Pris R, 2 H R RIS Tl R463 3 HEBMKFHEH N
AsB,C;, B 3 mg/L 6-BA + 0.5 mg/L NAA + 1 mg/L Kt; 3 A&
R253 /KA R ABC,, Bl 1 mg/L 6-BA + 1 mg/L NAA;
FHE R4 B RKFAH SR 4B G, B 2 mg/L 6-BA+0.5
mg/L Kt,

BUETIE , & 3 BE 3 K PrHEHR ML IES AR BUR
THOSHE B AR, EER RO EHKSETARE Q2
mg/L 6-BA + 0.5 mg/L NAA, T 7)) 4R LN 6.89% ,
T IEACIAE AL FE® (2 mg/L 6-BA + 0.5 mg/L NAA + 1 mg/L
KOG VBRI SESMLE, FIH 8.72% R ER%
BET 6f52L; HHR RS AHK ML RBHSE
SHEEF 20% , TIEAIRE F AL G (1 mg/L 6-BA+1.0mg
NAA+1.0mg/L KOBKREB THREHRE MK, LH R
41.22% TR IR E 1 522 AL RA02 ZEAEMR AL
MERB W RE RN 47.5%, T IEL R FLAHED(2
mg/L 6-BA + 0.5 mg/L Kt) 348 T B W MR B LR, B HA

C 97.62%  BHARBWEG T 1 5% ; EE R R463 FEHE R

ST i 4% 8 S LSRR 18. 18% , T IE 35 iR T 4t
G (2 mg/L 6-BA +0.5mg NAA + 1.0 mg/L Kt) K78 T B &
BH MR, EHH 2.74% , BFERBRER T 3 B2 £,
HHIEZRE RN B A L, N BT A B RS H L
R EREZL,


http://www.cqvip.com

P 000 http://www.cqvip.com]

10778 ZHAR LA 2008 &£

3 itig KA, @it s s s R sk sh SMR B 3 R Uk B W] LR B AR Bk
KEBRGHABSHNELFREREEEREMAN MR ZB s R s R R PR L, #
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MR GESR BEAGESENEEMEEERMBL, HTHERRASERER BLREEFREGNE)BEIRE
VB BE A o R i 2 A KRS A LU IR g AME RO 4H K (3 mg/L 6-BA + 1 mg/L Kt, 456 0.5 mg/L NAA) , AR
BERRNEERR, BEELRNBASAGBSAEE g TRk,
+ABENE R, EFPRT 6N ETHBERKER  SEXR
TR 2 ) BUBIRTE MS 7l CC R IAGIB AN, 45 (1] F3TR, JANN RANCE, ELUNIALAL SIVAMANL, % . $2IifE 54
R, MS B CC A A T B, TR ) e e TR .
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HIREHE A LR, EXNESTIcRN, oBa 5 0 (DR e BRI Sl

NAA R & (P4 Ke 49 NAA IOTC A FBCR B 7. (4] Tt et PR, % 2P RIR AR TE 2 RT3

. : VI GH 4043 7 O . ME LJ) . S EKRERE,1993,7(4) : 227 - 231.
Rachmavati SIS TRATRERG R Rojolele TR 15 jymg e Foim ' . BVRFFEI SHOATERAH LI ARRD
BHASRFESR, KL 2 mg/L 6-BA + 1 mg/L NAA 19 By7[)]. EETESER, 1998,24(3) 1259 - 271.

s 3% SR B [6] EEL, 5, B 4K, 5.5 1 BT IR R A ROLE B 5
RAELLARFEREMR Y, X SUHITS R, U 684 1] bt Rop ot AR, 2005, 27(3) 278 - 8.
FIFHAACTBSEHOMR, KPEHETE 2my/L (7] D4, Ha0, B0, 5 SRRSO R 3 AT

FLI]ABF,2001(1):26-27.
6-BA +0.5 mg/L NAA + 0.5 mg/L Kt B@iyﬁi?ﬂﬁthﬁ@%gﬁgﬂ [8] RACHMAWATI DIAH, TAKEHIKO HOSAKA, ENICHI INOUE, et al. A-
ﬁ@ﬁﬁtiﬁ*m TEXT 4 A FEFAGHAT 6-BANAA Fl Kt 3 grobacterium mediated transformation of javanica rice cv. Rojolele[J]. Biosci
3 bnARE b g [ = N Biotechnol Biochem,2004,68(6) : 1193 — 1200.
® 3K yﬁﬁkﬁ@i“%ﬁgﬁﬂ?’k ANRERBITIERM (o) 50 o, 330 % 1B R TR IR LN ROPA
BRELAR, MBEEMEHEKEERIFEERES (3. chE KRR, 2004,18(1) £ 11 - 15.
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RETIES MFRRAHE SRR R . 2"0

et e PN et ot - oo re oo et
T S — + + TR 4t S T G U PP S TSRS At

(E&% 10751 R) Leu & B ft @ , o BT EAEMAY 52.93% ; B LA Glu, His,
£2 AHBRENPHEEERSRILE LysFl Leu & B, 5 BB B 48.85% ; WA L

Table 2 The content comparison of free amino acids in 4 Kinds of litchi Clu\His\Gly\fﬂ Lys EERE, SRS EEMN 53.59%,
pollens MR R T MR AR A BT, TR S 1 R B R

BER Bk . lRTE R Wk A

:sn:no acids G;IOW;I Fe;zllﬁa() I-;ege Hl;;.l.z}; 3 &Ep5itie

Clu 14.2 9.8 15.2 2.4 (1) pH X 4Tl F W, 2R T, RN E

Ser 3.1 3.7 6.1 8.8 f% pH {4 7.200 + 0.025, pH /N T 7. 100 FEERR H 0 R 58

His 1.6 18.0 3.4 45.7 %, pH fH 1 A 6,15 6 o) i i (AT 4R AT, R H R 10 ~ 16 min

g s oy Ve SRR R T B B 5 OPA RTAELR B pH B AT

Ala 18.1 5.0 1.1 17.1 8.500, T FMOC ATAEALICRLH) pH ELATA T 9.5000

Arg 16.0 12.3 13.3 5.3 Q)ZREF AR AL 2 min RSER, 18 AR

Tyr 10.2 8.7 6.9 4.6 22 min W IE5E 2 H 5H B8 BAT, I (22 min Z )5 H ) R

gﬁ-CYS ;f ;g ;3 ;2 BRI , £ — AR A SR R AT T s

Met 5:7 4:8 3:3 1:3 (3)4 NHELRFIER 1 B E R RS BN RSN

Phe 14.3 10.7 8.6 5.3 JFN REDR 268.8 mg/g > AL 214.6 mg/g R 209.2 mg/g

Te 13.6 10.7 9.4 1.6 > I FE 189.1 mg/go

Lys 46.5 41.0 30.5 25.7 2Tk

Leu .5 %8 B 9.1 [1] 9555 TEREHERTID AIIM) . J3 AR L AR, 2006:7 - 8,26 -

Pro 2.1 7.1 6.7 9.7 .

B Total content  268.8 189.1 209.2 214.6 (2] {%@.m[m/ou.(mu-n)[mo&m]mp;//w. jibaoping. com/
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