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Abstract The rice dormant bud is the basis for rice reproduction and regeneration, and it has the potential to develop into a
complete plant. In this study, the rice stems including dormant buds of the last three internodes from different varieties intercepted
after the first season rice harvested were used as the research material. Feasibility and superiority of asexual propagation system was
analyzed based on the difference in various traits and physiological parameters were compared among seedlings derived by, hormone
treatment, non hormone treatment, directly transplanted rice stubble and seeding. The result reveals that rice stems with dormant
buds, regardless of hormone treatment, had significantly higher seedling regeneration efficiency than directly transplanted rice
stubbles which imitate ratooning rice, and it also showed a greatly improve the seedling regeneration rate and increased chlorophyll
content, leaf area, panicle length and grains per panicle in the regenerated seedlings. Hormone treatment slightly improved the
performance of the plants obtained from rice stems in vitro than non-hormone treated control, but similar with the plants from seed
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germination. Overall results of the present study established a preliminary asexual propagation system based on rice dormant buds

regeneration. It basically solves the difficult problems such as propagation of some especial materials (e.g. FS, MS, F)), instability

yield and generally low production efficiency of the existing ratoon rice et al., and provides a new insight into rice asexual

propagation techniques.
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I H P R AR 36%: NAA WA 15mg/L I H i
HIK B 38%, HBEAG WL T Er B 300 5w )
i 6-BA WJE A 9 mg/L I HY TR B o0 37% (1]
1A). QAAWEMHNGEE 1), DK 414 : 0.1mg/L
2,4-D +(2.0~4.0) mg/L Kinetin, H H! %55 T 40%
(K 1B); NB 414 : 0.1 mg/L NAA +(7.0~12.0) mg/L
6-BA, H 45T 40% (K] 1B); KN 2147: 10.0 mg/L
Kinetin +(1.0~6.0) mg/L NAA, &5 & T 40%
(B 1A). 5958, MY A A 0
PR T A, X EAMEAE(1996). Rueb 45
(1994) PIRIFFLLE T —3,  F070 T 5 X B R R A e
Ho TP I

Table 1 The first round of screening applied plant hormone, plant hormone combination and concentration

B WRE
Hormone combination Concentration

Img/L 3mgLl 6mglL 9 mg/L 12 mg/L 15 mg/L
Kinetin (KIN) KIN1 KIN2 KIN3 KIN4 KINS KIN6
6-BA (BA) BA1 BA2 BA3 BA4 BAS BAG6
NAA (NAA) NAAI NAA2 NAA3 NAA4 NAA5S NAA3
0.1 mg/L NAA + Kinetin (NK) NK1 NK2 NK3 NK4 NK5 NK6
0.1 mg/L2,4-D+Kinetin (DK) DK1 DK2 DK3 DK4 DKS5 DK6
0.1 mg/L NAA + 6-BA (NB) NBI1 NB2 NB3 NB4 NB5 NB6
0.1 mg/L 2,4-D + 6-BA (DB) DBI1 DB2 DB3 DB4 DB5 DB6
10 mg/L Kinetin+ NAA (KN) KNI1 KN2 KN3 KN4 KNS5 KN6
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Figure 1 The first round of screening seedling regeneration rate
of the different materials treated with different concentrations
of plant hormones solution
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Figure 2 The second round of screening seedling regeneration rate of the different materials treated with different concentrations of

DK(A), NB(B), BN(C) and KN(D) solution
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HAER o
, HESRANEZHP>0.05), F By &
Bk LG 2), S B R T P EAP=005), MR ITRIHAN
e 22 52 R 555 (P>0.05) W KIE 580 5 AT

RACH, JLk o R R AR T M H B K

(P<0.01), 15T R A B L2 5 R B (P> AP 308 T A ) W 2R Ak L P W S AN R M
0.05), [HA% 5 & 5 TRIBE(P<0.01); S FIALEE [ 5 R, (HBG LT IOBR AT, A% 2 25 A0 T At
FHEL S BE R M 300 T, ZRA PRz DRI Y RE A G & Pl i1 R Pk i
(P>0.05), KA R TR FT 13 DSA Wam Py MR, SUTWREZSR AN B, Tl R R AL
FHFE(P<0.05). AN, SHEREE )M ELEN  BEIRAT AT AR RS R R A k= P T R

AP A B TR AE R R R S A 2. DEE R AR ARL AR

2 BAPRIAIR] AE BRI p v A R4

Table 2 The seedling rate and dry weight of different varieties in different treatments

AbBR T e (Yo) T (g)
Treatment Seedling rate (%) Dry weight (g)

fst D5A BB JHAE 37 fst D5A i B THHR 37

LiyuB Dianza37 LiyuB Dianza37

TR 29.5bB  31.6cC 250cC  23.5dBC
Rice stubble CK
WAL 59.0 aA 62.5bB 46.4bB  56.0bB 7.94 aA 9.82 abA 11.18 aA 8.36 aA
Hormone treatment
TEBERTIR 43.5aAB  47.0bcBC 40.2bB  37.8 ¢cBC 5.48 aA 6.76 bA 8.09 aA 6.77 aA
Non hormone CK
Tl e 0 96.0 aA 93.5aA  94.0 aA 1022aA  10.80aA  9.92aA
Seeding CK

e BRPRE AR R, ARG FRERIRZE I 0.05 BEACEA R KRS TR R ZE R IL 0.01 B K

Note: Within the same column, data followed by common letters are not significantly different at 0.05 or 0.01 levels; Data followed
bydifferent lowercase letters are significantly different at 0.05 levels; Data followed by different uppercase letters show dramatically
significant differences at 0.01 levels

3 BRI AL B PR A AR E

Table 3 The panicle length and kernel number of different varieties in different treatments

Qb PR Bl (em) ROk £ Chir /A
Treatment Panicle length (cm) Kernel number (grains/panicle)

fst D5A BB W37 ft D5A i B VIR 37

LiyuB Dianza37 LiyuB Dianza37

e AP Yo} 118 15.5bB 18.3bB 16.5bA 15.5bB 86.5 bB 106.0bC  94.5bB 90.0 bB
Rice stubble CK
o & P GRL 21.5aA 23.0 aA 215aA 21.5aA 206.5aA  237.0aA  201.0aA  171.5aA
Hormone treatment
TC R 20.0 aA 21.5aAB  21.0aA  20.0 aAB 204.0aA  217.0aA  187.0aA  146.0 aA
Non hormone CK
FhF 6 IR 21.0aAB  19.5aA  21.5aA 196.5aBC  183.5aA  163.0 aA
Seeding CK

e BRPHRE AR ERA R ARDNGFRERIRZE RIS 0.05 BEAFARRS FRERRZE RIS 0.01 BRI
Note; Within the same column, data followed by common letters are not significantly different at 0.05 or 0.01 levels; Data followed
bydifferent lowercase letters are significantly different at 0.05 levels; Data followed by different uppercase letters show dramatically

significant differences at 0.01 levels
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Table 4 The leaf area and chlorophyll of different varieties in different treatments

M 4% 25 (mg/g) AR (cm?)
Treatment Chlorophyll (mg/g) Leaf area (cm?)

fst D5A i B Ik 37 fst D5A BB Wk 37

LiyuB Dianza37 LiyuB Dianza37

FEAE X R 8311cB  8.154cB  8.032¢B 8.003 cB 86.5 bB 106.0bC  94.5bB 90.0 bB
Rice stubble CK
WAL 10.797aA  11.264aA 10.624aA  10.758 aA 206.5aA  237.0aA  201.0aA  171.5aA
Hormone treatment
TCH XTI 10.390bA  10.187 bA 9.655 bA 9.636 bA 204.0aA  217.0aA  187.0aA  146.0aA
Non hormone CK
b7 o0 10.971 aA 10.402 cbA  10.903 aA 196.5aBC  183.5aA  163.0 aA
Seeding CK

Vi AR P REROR ZE R AR, ARVNE T REORZE SR IE 0.05 BFE KA RIS FRER R ZE A 0.01 B K

Note: Within the same column, data followed by common letters are not significantly different at 0.05 or 0.01 levels; Data followed

by different lowercase letters are significantly different at 0.05 levels; Data followed by different uppercase letters show dramatically

significant differences at 0.01 levels

1.4 Y135 8 L e B KRR AR AR ZF M B A R

SRR, ARG ORI T — B
KRG ZETE P BB A R (B 3). A PRI ZE 1
R REAT- 20 075 0k L T AT A 5 v b R
3A), GBI T B WMIEE WK LA R
3B), FF 3 M~ MR RS KM, FARH IR H
SRR T VAT K R R A B A T 3RS
() T AERTRR (B 3C~IE] 3F). 8 W LA AR IR 2 1) B
FERT h bkl 2R AR ) 25 b 3T A AR P
BRI AR RA R ATATS
2 1
2.1 MK RBIRIR ZF B AR B AR R L H

AR £E 2 0% 7 1 o B T G e DL A i S 36
SRR, STHCME I M . EER R
JEEAR DA T ARSI, (HIERA 785 R A
FH KRG PRI 25 (0 FE AR08 B, L2 77 280t 35 3
o IXBEARA S B 29K FE T2 8 1 R SR AT, A
i SR B KR R T AR 2R P R AR I B

1037

3 K FEARHR 28 0 M B hE AR R K i
A YIS EAR; B: B LRE C: 3 M~4 1 D-F: K
FH Ak 1%

Figure 3 Illustrated diagram of the asexual propagation system

based on rice dormant buds
Note: A: Exogenous plant hormone treatments; B: Overburden

nurture; C: 3 to 4 leaf stage; D-F: Field cultivation
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