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WE. UL T8SMPa g AE AL HEEEW10h 9K (Oryza sativa L.)EFH § & £ §H
MesAF12h, KEEHREAH  FHAELRFMEREGKZERFATRAESHN,ERE
WL SR, B EE E R 64 (A AT 5.2%0.1.2%F 17. 0%, Bl 64
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100 raEFE Z . B FARMEAFHERRALAVELANR DK, EREHREHR 22
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8B R rb g A SRS BB T PR R UG T 1998 45 R I 2 1 e TR B R S S RN TR e i
SRR AE bR b C G R AR 2 5 T A W R A W B2 2 B A SRR 5 by B s B B B Y
SRR R TR T 5 0 A0 I 5 R S G R A AR I 2 X U R R BT AR 2R W R4 T LA K DNA
RNA S5 3t 4% 4 50 7 AR T2 00 JRATT T 40 (9 1 9 A 300 55 K Ak L 8 408 Ik 25 AR AT /K e A 7 1)
ZF A F R A [ I 5 0 B KRS B A BHURE VL O T SR R R A T IR A AR S

A TAEXF I 4 AF 0 28 i i K TR 5 748 /K R 5 AR5 19 AR AT 1 20 SR 20 B 9 A 22 2 AL b ik
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2.1 SEAE
PG o K RS M E 5 (Oryza sativa L. cv. Yuexiangzhan) . .3 5 (Oryza sativa L. cv. Yuefeng-
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zhan) F1M 64 (Oryza sativa L. cv. Ce 6D MM TIZFN 10 h, 4 H , —HFH T 78 MPa i) & i K &
JIAb B 12 b, 55— 4URAE AR B R TR AR 12 h DU Sy X B
2.2 M, RiFiE

T 2001 £E 2 2004 4F[A] 73 4E 22 UC A EAT A 30 S 56 RF A BN XoF BB Ao o RLARE 2, 10 d I R T el
TR ZE A RN T v R B 2 e A g A ) el S 56 R B S 1) A L 1 R S R R =
ISR BREE 18 em ATHE 20 em, F ALK A4S BRI B B IR L AL AR ED M, AR, B x 58 A%k i
FIbric fg 5 IR B4 AL, RASKRINAUS BEAT SRR WSORD 1 % 1A 25 i, X 5% 58 78 Bk A1 1 T AR 5 WAC A
T A BE DLW [ 3~5 ki, T 5 .
2.3 M, RiFiE

W M, ARl PR A2 R R OF R AR TR, B BR R BRI 150 BRUL b IR B IR 9 #E 142 000
PREL B & X5 BRI 500 AR DA B XPRIET M, (RIS bR R M AR AT A 5500 78 My AUR G 1k
T i) J5 AR M, b 2k S 0 8 8 ) S8 AR AR, AR IR ML AR 5 i W o O 2% il
2.4 M; REEHK P RETEETHIZ

M AR S BLJS HHAR v 7 8 5% A2 AR AR IR ML, AR D7 V6 AT o B I X R R P AR R A7 0 5%

3 HREGHMH

3.1 M, KRZHERKERET R TFE

H2% 1 AT LG s oK R KRS AR R AR 25 Mtk i 5% i R AR OR Rl T AA e 25 5. S BRAH B
o F Ak PR A oy L RN 64 B RERE AR RGN T 5. 206 .1 20680 17,006, Horb I 64 4k B IK F b
R ROKOT s A T RIN 64 Y Rk R R s B T SO ARREOR ) TR REAR T 9. 600500 64 AbFEY
AR BRI IR L AR B HIAE K 10 d, 178 5 RS R R DU L R B R S dFn 2 d

AL b M AR A v 7 3 1 R R AN 2 BRAE PR AR R S AR bR L 28 AR MRl 5, (58 AR R AR 58
7R RAS P B R B AR B AR N RD I 64 rh R B 1 MROFFRLC (B L BR B4 0 S bk (] B T E ) 5
BRI 10~15 d Bk, AR MR N 8%,

R1 BEAKEMKBIHR(M )RR E

Table 1 Effects of HHP on agronomic traits in M, generation

Treatment Plant height Effective  Grain numbers Seed setting 1000-grain Period of
/(cm) panicles per panicle percentage/ (%) weight/(g) duration/(d)

Yuexiangzhan(Ctr) 81.0%£6.1 9.6+1.5 142.3+14.0 87.740.05 18.13£0.06 115
Yuexiangzhan(HP)  86.443.6“ 12.241.6“ 149.7+19.3 84.240.03 18.03=+0.03 110
Yuefengzhan(Ctr) 89.0+2.2 11.8£0.9 160.6+18.6 89.340.06 21.30£0.09%® 120
Yuefengzhan(HP) 86.6+3.1 11.0£1.0 162.5+17.2 88.640. 04 19.2640. 04 118

Ce 64(Ctr) 80.2+0.8 10.8+0.8 209.0+14.4 95.1£2.3 23.50+0.08 108

Ce 64(HP) 91.0£3.2“ 11.6+1.1 244.6+12.1® 95.2+1.1 23.86+0.11 118

Note: (a) Significant difference at the 5% level.

3.2 M, RMRIARERN DB

e K AL PR KRS 78 M, AR & BE A b Hh B0 T 5 2 0 A RS LA 0 2 SRR IR R A R 2R
AR A 2 A B R B B T2 AR R 5 8 B () OR UL T 22 ) PR, ML, PR R U R R Y B T AR
TEME 9 M, A TR (2000 #R) Hb i 28 B8k w5 L A2 5 0 b R0 (0 B i A8 (0 2 SR 1R 18 AL R
AR R B AR 2 106 s I 64 1) M, ARIR A BEIR (2000 ) r i 35 3 A bk A8 o 5038 S 28 AR 1A 40 4>,
ALK I ANy 2%,
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3.3 HHRFENRTHRER
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R AR,
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SRR BT BN AR B 10~15 d I RARAA 5 MR, i 2 S RAR KA B TE M, BRSNS LI
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R 10~15 d;IRA R AT 64 76 M, iR o B0 . 76 8 2 & A B2 A0 R0 5 A R &R
PR R AS KR L 2 A RAD KRG AC K A R ORI IR A 43 L 343 IR A A vk B S R R AR
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(1) a4

1R K R A B B B R 64 A I BT AR IR IR RN R e = R s AR, b AR IR
SR 7N s SR PV TS S AW A S iR o - (SR 7 7 VAN A I i A N 1 e R N
1) B o A T RS 2 U B 5 I I TR ) 2 AR AR B i R TR SR SR AR R B R L A (4 R
Az I 03 B L A I S o IR R SR R R ] € R R AR R B R AR R T OIUA IR, %A
1 AR L B TR I 2158 FRAQAT, 1 28 58 AR (A2 A Ak B B8 = o A v O 2 30 1

(2) WG AR

IKAE £ WK TR AL BH S #E AL B 5 A0 R v 0 2% 2] 22 Fho 20 58 AR p , FL R e B 3 A i 2 it A
B 1A Bt R 1 A (Rt 2K R D S A 1A AN B DL R B SRy s i A Y 1
Ao LA B 58 A5 AT 1) 2 R B /N REORL KR D s B e e o R Y O A (AR ) 25 1 4 BE A R KL B
A T A SR R 0 BRI HEIR LG5 SR 2 AN R BIAE .

(3) IH#p g AR

28 e A B ) B A 5 AR S A 3 R R A A S AR T T T B sk
i 18 1) E A 5% 62 88 1 9 78 ok, 58 G P IR AE 4 A 3R IR WY L B R K T A 3R R W )
M= M, A e 3 5 Ak B 586 8 0 R B 78 SRR USRS FRAE SRR R L, B G R A T S
G5 B . 765 E 8RR R s iR (M) 2 i BB B 2 AN Hgk @ fr g @t B 0 bk, 248 A 2,
PR L 43 0 FRAE AE R H R 3 AN R (M AR Ge b E ik 3 206 1Y) 4 B L e R B, o — A HL
o B A BRR A JS AR R A TSR I A R A (L B Y 3 B L 2 R O I L 5 € P B R € I B A AR L 451
A3 TR 2) 5 G AR 3 B R, Oy — A 228 60 i 10 S bk 5 AR AT & A b 38 306 1) 4 5, 3 T
RS S A M R R O a5 A ¢, B gt i 0y SRR S AR UL i B B 1Y o 5, 3R T A 6
R RTINS iR e N GO SR ¢ S SRS b S PR T N I
3.3.3 KRARZ

25 e K T AL 3 ) 7 o R 64 1 > AR AR v 47 0 4 38 v A R A A R A A B S A, DA L
o7 B8 J5 AR P 7 3 B = A B AT U R UL (2 EBE R A BERVE AR SR 2 R S B SR AR AR, o 4 AN RARIRAE
Y O A SRS 7 = (= 7 L R T 17 = B (A K 0 Ty 2 VN = L E O B @ o VN S L 2 9 o
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Pl A Y TR AL IR A (U TR T . FE B2 A3 ML, AR P i e ) 1 R LA K 2R AR Y 58 AR Bk L bR R
Xof BRHEAN 40 Y0 o BT 95 K BE RN BRI N 75 %0 ZEFF AN IR L SR KA S M AR T R R TR
RAL . TERERIAR AL BB A A O 7 v T K T A PR B B R RO R B 15 AR AR R A B
RAN

R BEFSREEHMHERRESER (M) FHIEBR

Table 2 Separation of color of leaf sheath in M progeny of Yuefengzhan mutants

Leaf sheath Number of plants with  Number of plants with Separation i
color of M; ’ purple leaf sheath green leaf sheath proportion r @b d
YF6-1 112 0 -
Purpl YF6-2 88 0 —
YF6-3 72 0 —
YF6-4 70 26 3:1 1.41 0.2~0.3
Purpl YF6-5 69 25 31 0.12 0.7~0.8
YF6-6 72 24 3:1 0. 00 0.0
YF6-7 0 96 —
Green YF6-8 0 104 —
YF6-9 0 104 -
YF6-10 0 96 —
Green YF6-12 0 104 —
YF6-13 0 96 —
Note: Xf)’ 05.1=3.84,YF— Yuefengzhan.

(2) i 28 A5
AT KO A B S AR O B R AR AR 2 A VKRR AR 1A KRR (K 4~
6 cm) 10 A T AR (P 1~3 em)5 4>, MUAL B Y B F b R 64 FF 44 v 25 0 1 38 R 28 A8 1
HoRL A R S HORT TR 2 BRI S R, WL 3. B8R A ROk R 28 AR A R R RS AT R
A N 5. 6% .28, 6 % F1 85. 4%,
F3OESRITHRR MR

Table 3 Comparison of grain traits in some mutation lines

) . Grain length Grain width  Length/Width 1000-grain weight
Mutation lines

/(mm) /(mm) ratio /(g)
Yuexiangzhan (Ctr) 9.5640.09 2.6940.03 3.55740.05 18.1370.41
Yuexiangzhan mutants with longer grains 11.65£0.10 2.61£0.02 4,46+0.02 19.3440. 20
Yuefengzhan (Ctr) 9.6240.08 2.73+0.06 3.4240.06 21.30+£0.17
Yuefengzhan mutants with longer grains  10.16+0.10 3.5140.08" 2.8940.04"% 39.50£0.60%
Ce 64 (Ctr) 9.8640.06 2.5240.06 3.9140.04 23.50+0. 22
Ce 64 mutants with longer grains 10.8540.05  2.5040.04  4.34+0.06" 23.8540.16

Note: (1),(2) Significant difference at the 5% and 1% levels,respectively. The same as followed.

(3) Fi5¢ 28,5878

B2 )RR 5T B (R A B0 L A 28 1R KO A L A A5 AR 40 R R A v O 2k B 7 RRJRR R L3RR
W EFE 4 BRIK TS 1 BRLLEFE (5 BRI L1 (0 (I FR“ L0 M) S5k 0 & A AR AL g 28 AR A
3.3.5 AHRZE

BER A KR SR OE B AT E (AL K R BRSO BEAR R 2B T 10 BRRE REA 45 MRS E BE
HAFHE SR SO AR 3 0 A TR TR ECEAR T 8 SRR VERAR TR
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3. BERTHREMRRTHRZHRZHER

Wt 4 AFERSEEE . AT 100 {5 AR R R i 5] 22 a2 KA R K REKR RS LRIE X
B, A R AR R G R . T bR R AE M, AR AT AR E L AR RAE M, ARERE L A B I A g D
AR R] 7 MR B R AR R YX-HP [ ~YX-HPV[ (W3¢ 4.3 5, P REH R YX-HPVIFIl YX-
HPVIPER R AL R (W3R 5), 53 4b 5 A58 728 bk & 09 BEORL R0 e o) B B 4 G g m . YX-HP | ~ YX-HP
VI A 3B 43 1 R R A A B (AN B e 25 Mtk i YX-HP T TR AR YX-HP [ A 205> YX-HP Il %
F M G EIR CYX-HP VbR B 50 HOR A7 3B A AF BRI 1 S8 A8 I i B4 R . 8T 09 98 78 bk R A
R s Hobkar Lt 7 60 A S R R ) o3 B O R A0 R R AE MG R M AHXS AR E . ik 2
PRRTERE, S 8 M RAE AR MR R (YF-HP | ~YF-HPVii) , 2 4 N5E48kk & YF-HP V ~ YF-HPVii
FRHME L 5 . 59 4 DRBRRO R R TRR CEFFANC R A 22, 255 MR i 25, 80 T8
i RS R A — s RERE . T 64 AL S ACRE R i E 3 5 MRIB BVR AE A (Ce 64-1~Ce 64-5, I
AR 1 BRZEFFRDH: (V@D BFFRL R MO B B PR (G 64 1/ Ce 64-Good, L3R 5) . 5 X BAH L, iR
PG RR R IR 13~20 d B, 76248 B 5 018 3 5 R 1 CRL 2D R JE B XU Ce ) 1Y 25 R AR Bl
T BN ZERT S AT PR I 64 38 SBASR AR bR R TC IR SR TE B BB Rl b B i LUR] I 2
A SR B b Rk TR 42 ) FH 34 B R4 o A

TR R AR R H [ ZE A MR R R A (W3R 5), YX-HP VI AT YX-HP VI A # 78 0 k(6 5 B84
P AR, MR B A ORI R R S SR TR E A A I R R R R AR RE R AT
HH: B @ s, RO R . I 64 AR R CORL 22, OROBLAM L BT A0 R, AR B I RE 4G, SR 5, ZE AT
oA R AR . X 7 MERRABRAMF ST 4 F W b A MR o B A = OB iy
B E AR TR B B KRBT R Sk B R Ll R E — 25 0% TR B R X, A B A R T A R
e

4 BRAEFEABRERTHRENR SR LE

Table 4 Comparison of agronomic traits in stable mutation lines by HHP treatment

Plant height Effective  Grain numbers Seed setting 1000-grain Period of
Mutation lines
/(em) panicles per panicle percentage/ (%) weight/(g) duration/ (d)

Yuexiangzhan(Ctr) 81.0%6.1 9.6+1.0 142.3+21.6 84.66+0.05 18.13=+0.05 115
YX-HP I 87.95+5.2 11.140.7V 164.75+17.6 82.28+0.10 17.33£0.06 112
YX-HP Il 95.3%4.5 6.5£0.9 211.17423.5" 87.77+0. 20 24.23+0.03% 106
YX-HPII 99.1+£3.5% 7.1+£1.1 243.4+26.8% 68.3940. 2V 19.5240. 04 120
YX-HPIV 95.44+3.6% 7.641.27 175.1+£16.0 72.7+£0.07V 19.5340. 06" 112
YX-HPV 104.243.1% 7.44+1.3" 263.5+£23.5% 76.440.07 24.20+0.04® 118
Yuefengzhan(Ctr) 100.44+4.0 7.3£0.8 249.2+10.6 92.27+0.6 21.87+0.2 120
YF-HP | 103.8+1.3 8.84+1.9 326.8425.77" 86.0+3.1 20.9040. 54 125
YF-HP ii 103.443.6 11.6+1.7" 278.6429.0 90.4=+1.1 20.50%£0. 48 122
YF-HPiii 96+2.4 10.841.9V 318.2+54.6" 88.2+3.2 19.8540. 28 125
YF-HPiv 101.6+2.6 9.2+1.6 273.84+11.0 90.8+1.4 20.94+0.2 120

Ce 64(Ctr) 70.4+1.5 9.6+0.9 117.2+£5.6 88.8+1.9 25.7+0.1 117
Ce 64-1 75.4+1.8 10.44+2.5 192.2+9.6 88.4+0.9 24.7+0.1 130

Ce 64-2 78.0+3.8%" 8.44+1.3 233.44+5.09® 90.8+1.1 24.3+0.1 132

Ce 64-3 74.8+3.5 9.442.1 202+9.1" 91.0+0.5 24.1+0.1 130

Ce 64-4 78.4=+4.8% 10.6+2.1 235.247.4® 91.0+£0.9 24.2+0.2 130

Ce 64-5 79.241.5" 11.8+3.1Y 238.4+5.9% 91.3+0.6 23.6+0.4 137

Notes: YX-HP. Yuexiangzhan-high pressure; YF-HP., Yuefengzhan-high pressure. The same as followed.
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Table 5 Agronomic traits of excellent and stable mutation lines selected

Plant height  Effective  Grain numbers Seed setting 1000-grain Period of
Mutation lines
/(em) panicles per panicle percentage/ (%) weight/(g) duration/ (d)
Yuexiangzhan(Ctr) 95.6+1.3 10.5+2.3 246.8+27.2 86.5+2.3 19.3+0.2 110
YX-HPVI 104. 440,97 9.7+1.8 223.2+10.8" 93.7+1.87 22.640.5% 114
YX-HPVI 106.74+2.8" 10.2+1.6 249.6429.4 96.9+0.6%" 23.040.5% 108
Yuefengzhan(Ctr) 79.8+1.5 7.0+1.9 255.648.9 91.9£1.0 20.27+0.1 130
YF-HPV 78.7£2.2 7.24£1.0 314.8%12.8% 89.0+1.1 22.37£0.5 125
YF-HPVi 79.5+3.8 8.84+2.2 295.44+15.07" 93.8+1.2 21.7£0.4 125
YF-HPVii 72.5£2.6 8.3+1.3 213.8+15.4 93.9+1.2 23.640.3%" 122
YF-HPVii 75.6+£2.2 8.2+1.6 225.445.8 90.0%2.1 21.2%+0.1 122
Ce 64(Ctr) 70.4+1.5 9.6+0.9 117.2+£5.6 88.8+1.9 25.7+0.1 117
Ce 64-Good 81.0£3.5V 9.24+2.0 192.24+9.6% 88.4+0.9 22.6+£0.5" 125

1 ®

4.1 SHKELEFSKBIEEZRNHR

UTAF A FAT Y BIF T 45 2R 2 W e A s AN (R RS 52 o Ak 3RS 5 AR RS Y A MR e & bk L i HL
RS 7 A TR A% Y S AR AT AT 58 M B0 i 0 71 BE 0 L eid 4 AR AR ST HE— B R R T
K AL K RE Rl 7 Ak B ACEUE AR RE A% 0 S MR R T 0% 2 AR IR, L 58 8 A5 A DR ity Ao i S
R ATIK 806, DAL, i K s Ak BRAT B — PR RO R A T AR O 1 IO B A U R A

B AR ATE AL B ARS8, AR M, RS e A R R R
PR, M, AR B 328 5 728 A i e i AR

S AR R E A R R AT AR 25 5 TR SE R S RN S 0 R AT MR S AR R
GO R 0. 67 %0 F 1. 08 %6, £ R K (9 S M Ay 2. 84 2611 B IR BAGEAE T LLGK B 4. 490617,
1 2 BRI T R AT 8RR IR VR IR A B, 2 A 1L 17 0 7. 78 00T AR TR AR A 1Y e e
BB AIL 80,

S = K RS S A A S SR AR T B BRI IR PR BRI R R 2 LB
B 22 A T IR A2 0 R 7 R 25 22 IR B R 28 3k 28 SR /A8 P bR v B AT o o MR, A i i
PR . A SRR G MR R Y 58 A2 R FT LA o ok BRI B3 0 T KR B A
4.2 BEFEHEHNRAESR

15 T I A DRy — b T 1) ) B A 5 1 R TLAT SR v [ Bk 2 e 4 e ) el A R R 2 e )N R
P AT B T A A AR B BE & A1 T R B8 — TR 1 AR . (e DT X — AR R A8 b, — O T 47 R
AR B B 06 128 R AR 5 — 5 TR AIC PP 2B (0 A9 00 L O i R AL B R T AR . HATE 4R4% 100 Z 4Pk
AW AR S S AR AR, Gl 2L R B R 7 AR A HRIE R R R EITRA K
TR REIORE 22 ZERT DM AN B8 DL R 380 60 D S5 (0 A BT B0 A 4 9 7 ORI o o s B o 19
B R A B AR

T AR B B AR 578 S HE IR AR (10°) AR 22 A AR S8 7 W) b 1) 4 30 A i P9 5 4 1y 22 i 14 3
Wk, 5ARRBL, N TAEAE KA FRA R R (107 ~107)M . Itk 8 B4 7 23572 © R
ARAF IR AR B R AR . AT IE s U5 TR SR R B0 07 15 B 2RI B VR 200 R A A T
FEM R Y 52 A2 A 2878 I MR T T L AR MR (2 100 ~10 %) B R K RAT 245 122 4 S U5 45 1
A R T A S B T R I T T WA AR A i AR S B B AR TR AT i A R R
A R AL MR 22 R B AR A7 A8 3R R 2 A7 A A 0 S5 I L Xk SR N B M IR B BRI 8
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Fo GRASEAL A AL TS VR AR AR LE L R K7 2 DU A R % 1O G B B T TR RE O S 1
/NS S AP S NIV CE PR SR g LN N NI £ (B e N DO AN X8 vk R S R NN S
A RA 7 A T R DR YRR ) SR A B ) R B R AR 2 — I A L S KRS A N R AR ) T R P R R AR

JAE R ORIV SE S AR R TAEC ST T3 6 4R (H X T2 & 8 il B iy AR5 AL T
FHIE S B PR R B BE D A 0 B R — A0 T R fp i K R 5 A8 LR B IE 5 L DR 3205 i AR AL ) A R L B
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Research on Mutation in Rice (Oryza Sativa L.)

Induced by High Hydrostatic Pressure
LI Gui-Shuang'?,BAI Cheng-Ke* ,DUAN Jun',PENG Chang-Lian®
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Abstract : Seeds of three rice (Oryza sativa L..) cultivars, Yuexiangzhan, Yuefengzhan and Ce 64, were
soaked for 10 h,and then were treated by high hydrostatic pressure (78 MPa) for 12 h. The seedlings
of high-pressure treatment and control were transplanted in the field after sowing of 30 d. Mutation
type of characters and selection of excellent varieties were investigated. The results indicated that: (1)
In M, generation,grain numbers per panicle of Yuexiangzhan, Yuefengzhan and Ce 64 treated by high
hydrostatic pressure (HHP) increased by 5. 2% ,1. 2% and 17. 0% , respectively. Ce 64 delayed 10 d
but Yuexiangzhan and Yuefengzhan advanced 5 d and 2 d in period of duration. (2) There were quality
and quantity traits among the mutation traits by HHP. For instance,dominant mutation in leaf sheath
made green leaf sheath become purple leal sheath, while recessive mutation in the node length below
panicle made node length of treatment longer than that of control. Mutation in plant height, awn
length and grain numbers per panicle belonged to mutation of quantity traits. (3) Mutation frequency
and the time from mutant to stable mutation lines varied among species. Mutation frequency of Ce 64
in M, generation was 8% while that of Yuefengzhan and Yuexiangzhan was 1%, and 5%, ,respectively.
(4) Currently one hundred mutants were found in the field. Twenty-two mutants had no significant
separations and seven of them displayed remarkable advantages in comprehensive traits than their con-
trol.
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