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1.1 AR K% T 2012 4EE VTR B K2
A Pel i 50 B b AT AR XK AR L R 4 A, 4300 R
5 88 CRERE M) (B6 I 4761 CHIFE{R AC &iF, &
BEVER BN 15.12% ) (IR 725 CHIFE  AC
mn A L HE UE B T 0 B 20.89% ) FIAEL 188
CRIFE = AC aFh, ELBEVE R BT i 53 80h 26.75%) ,
Y P R R 2 K REAF 5% r S A3t 3 56 R FH Bt AL
XA, /NXATE 10 m,5 171X, 3 IREE .56 M
HIEZS I, LB vb e e b b B3R5 i te oy
4N 1.78 g/kg, AL N 90.3 mg/kg, HRL P 34.3
mg/ kg, AL K 86.2 mg/kg. iR AT BT 4 H 3 HIE
5 H 8 HESHR , Hot H )45 B R] AR 35 2.
1.2 #EmRE T /RKREHE G UE K% 5 —
R H AR AR , £ E AU RIC AL H Y. A
FEAESG 5 d 2, AR 5 d B 1 RER, BRI 35 Kk,
7 W AR T FAF 9.00—9:30 BUbRic i, % [w i
AR R FERE 10 B/ AR — 53 HA 10 mL BRSO
B, Sesr BT IR 08 VR AL B SR J5 i A - 80 C
VKA T ORAE , RERE il A R A 58 5 R4 T R M 7
MR 5 55— B4 K 5 2 BDEE 105 °C F AT, K5
£ 60 C T 1HE TN & &I E.

1.3 EMEEMNE SRR L0 e Ff
BLETER E i ELRETEAY (AC) &R a1k
Wt BIEM S RS AR T R B X
HEVEM O HL

1.4 FFHEMASRESH SRR HESE
M7 EE , K Logistic TRE W=a/(1+be™ ) T K

KLVERY L o sl AT B, o A S R (o) & A A2
R (W) AR, TR o WAHE,b W)
EHSH k2 KRS E R i) 15 H R 3 B SRR
S IR BHR R =ak/4, K3 i R E
RIGRELT,, . =Inb/k , TGERF R D = 6/k. 4k LE%t
Logistic 2 — K 5, fHER H A TR V(e) =
abke™/ (1+be™).

1.5 EMEREBEENE W )kS K Naka-
mura " DIEOGRE A 1 min 3401 0.01 MEGHY 1 4
bR A 3K

1.6 HEIBEHH  KH Excel 2003, SPSS 17.0,
DPS7.05 il Origin8.5.1 HE47T 4GB B K 43

2 HBRE5HMH

21 FRLEMESEMTNH

2.1.1 H#&&RHAT KBEIFHEE, &5 R HiE
VERD S i A AN A (R 1) B R ) 25
WK, B AC SRR IELL 188 FLAE ek & W h i, K
e i ol K 88 A i e fIK. 4% K R Al R FEFE IS 5~ 15
d, ELEETER O B RIRBERG N, 43 Bk B e 45 it
) 74.03% ( 1Nk 88) . 86.36% ( B6 1t 4761) .
83.37% (XI4f; 725) .75.03 (FEAL 188) , HAE 5 d Y
T EI RS IR B B KO, S B R R
WA« K 88 (1 118.18%) > X4 725 (406.05% ) >
FEE 188(319.47%) >B6 1 4761 (283.65% ) , H:
i et LB Ve 1 R R T e R R AR 4K 15
d LUS , /KA i BB T R 5 s 3 R BN TR S
30~35 d, AT b T UE By 14 I 30 A 1k B
HE K-

®1 FREEEBKFERMEEHFHNEEENREDSH

Tab.1 The grain amylose content after flowering in different type rice w/ %
AEJG A/ d LK 88 B6 11 4761 Il 725 FEAL 188

5 0.110.02Ff 3.12+0.23Ef 3.14£0.16Fe 4.78+0.05Ef

10 0.83+0.01Ee 8.29+0.09De 10.88+1.10Dd 11.93+0.81De

15 1.34£0.04Dd 11.97+0.31Cd 15.89+0.90Cc 20.07+0.91Cc

20 1.55+0.02Cc 12.72+0.45BCc 17.14+0.12Bb 23.38+0.25Bc¢

25 1.710.03Bb 13.1120.21ABbe 18.51+0.48ABa 24.55+0.07Bb

30 1.82+0.03Aa 13.65+0.17Aab 18.87+0.43Aa 26.13+0.23Aa

35 1.8120.07Aa 13.86+0.04Aa 19.06+0.54Aa 26.75+0.61Aa

ARRFBR LAAS IR B B EUE 53 ST 1% 5%7KF-22 5 .35, TRl



944 TR KRR (A RBAR)

http : //www.yndxxb.ynu.edu.cn %36 %

2.2 xéErHEeE ME2HM, 5EHEEEN
AR, ZEUKR AL R & 2
BN KRR AR BORG 88 SCBETE R T Ef s, W AC
S AR 188 F A MEAE T 5~20 d, &K
o it o S DA 1 A — R R B RN e
MR , N B HES R B6 I 4761 (158.36% )
>k 88 (158.35%) >dE I 188 (124.47%) > Xk
725(118.21%) AEITAE 20 d LU, FIrA 7K A8 b 52
BEVERD O SRS /N, FEAE TS 30~ 35 d, R BORG 88
FHEDL 188 A, HoAx it o S B A 1 fin i 1) 35 31
K.

22 MHIEHMREETHHE

22,1 H4HBRE SISO ELEETE B
F AL S5 KB g < S R A K i £k, vT DL
Logistic B! W=a/(1+be™ ) JEATHLIL(E 1).36 3
F SR A B TE R AR RS, AT IS S R

HAHETER BRI Logistic B 7 B2 1 L5 FE (R?)
IR T 0.95, RA SR Logistic 77 FR LA Hh 28
X KRB HETE A 10 AR A B SO = AC
FHAEDL 188 ELEEVEMI I T, R, Al D (HERR T H:
B, 2R R AR SR A B R e de R AR
SRR TERI B RE - BB e I R &
B 5 VAT b Foh BOKT: 88 R AR T U 93 e KA R
T2 IR B ] B R BR AR B B T
IR R AL, (i B e AR R R T HE
3K AR AR AC i Fh B6 £ 4761 Fiirh AC & Fh
I 725 BLHEVE Ry A8 fi A R 4 1 R ) L
DA RS RN SR BSORHR , HL DR e KPR R e
R RO HEEVER LR i TRERRR AC WA 2
(). ] L P v A AR 2R 1Y) v I Bl e R 2R
HAR A KR E

®2 FREEBKERMERIFHZERENREDH

Tab.2 The grain amylopectin content after flowering in different type rice w/ %
LR I/ d JUAT 88 B6 It 4761 MR 725 FEDL 188
5 22.21+0.18Ff 19.43+0.52F g 19.39+1.02Fg 20.23+0.64Ff
10 28.72+0.88Ee 27.23+0.18Ef 27.10+0.33Ef 29.57+0.67Ee
15 39.31+0.73Dd 39.53+1.42De 35.10+0.61De 40.38+0.12Dd
20 57.38+1.10Cc 50.20+1.59Cd 42.31+0.32Cd 45.41£1.15Cc
25 63.55+0.55Bb 54.99+0.15Bc 44.52+0.61Bc 46.74+0.61BCb
30 65.64+0.47Aa 57.51+0.45Ab 46.43+0.69Ab 47.77+0.90ABab
35 66.30+0.67Aa 59.46+0.64Aa 47.58+0.49Aa 48.68+0.05Aa

222 xeEERAHMRE WK 4 TLIE A Logistic
T3 FERT ARG b ASE A 4005 20 o oA L S B TE
R (R*>0.94) .4 ANKFESFEALS 15 d LAFT, 2
e ZERANEES FHE15d )G, 2R
AR K, R A o R B 88 FIIK AC FhFP Be 1
4761 SZHEE K B R B W E T AC SRR IX A
725 FiE AC SAFPIEDE 188 (181 2) KA it A ik 88
THEVERD T, T D B 5K, B W] AR KA B %2
B TG, 16 BR R B R, B B e M
ZEE TG SR AR 188 R4S e KA B R4
K AR o R SR 2 ) s B G BR AR R K
B A S B v R R R I T 2R K R
ol e A 1, 5 ROFR B2 0 238 1 R % B [ 2 e A 3
SRR B R A DR T S B Ve B 3R 1 I

x3 TREXEBKBERMIFHERENHRRSH
Tab.3 The accumulation parameters of grain amylase in

different type rice

yiAE- 5% B6 11 X1 L

ZH 88 4761 725 188
a 0.45 3.84 4.98 7.32
b 32.93 20.08 22.73 18.74
k 0.32 0.35 0.33 0.27
T 10.9 8.6 9.5 10.9
R 0.036 0.336 0.411 0.494
D 18.8 17.1 18.2 22.2
R 0.983 0.993 0.990 0.993
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Fig.1 The fitted curve of grain amylose accumulation after

flowering in different type rice

R4 AREBKERMIFRZEREMRRSH
Tab.4 The accumulation parameters of grain amylopectin

in different type rice

AL A B6 1l I JEM

24 88 4761 725 188
a 17.47 16.89 12.47 13.44
b 8.47 8.09 6.46 7.55
k 0.18 0.19 0.22 0.26
T, . 11.9 11.0 8.5 7.8
R,. 0.786 0.802 0.686 0.874
D 33.3 31.6 27.3 23.1
R 0.959 0.969 0.95 0.963

23 FFROEMRBEERTL

23.1 HeEREY KEBAERE,4 DS
FERE L AR 28 o i o AR U U R T
Je FEAR A B 28 A2 1k (181 3) . B BE VE By e AR 2R
HRLEAL)T 10 d SRBNEAE , R 2/ 500k - JER
188[0.949 mg/ (ki - d) ], I 725[0.411 mg/ (ki
- d)],B6 fI 4761[0.336 mg/ (ki - d) ] FILKE 88
[0.036 mg/ (i - d) .78 AC FhRhIENL 188 1 BBk
TERY R R A — AL T4 i KT AT e 1A 88 T
— HAL TR, 31X 5 A TE # AR R i e I —
B, VLK AR RL B AE VE Ry R R i 2 PR R 52
M.

Fig.2 The fitted curve of amylopectin accumulation after

flowering in different type rice

232 ZEEE S SRR EE E R RS R
25 R VE R B SRR I AL, R g AR A
K 4). JE 188 324k UE Fy fe KB R 3R
[0.874 mg/ (KL - d) ] i T H B R KA iy Fil, (2
AR AR 2 35 B A st [ B SRR R
PR AR BRAR SR R, SR VE A R 2R A T I A1
TH KRR ST BORE 88 1 S Bl T b i R R
FER[0.786 mg/ (hi - d) |, HER R R H
R (R e J S AR R R T [, e 4 3OH:
SRR R B 4 D KRE SRR X 725 SZhE
TEA B KA R R IR [ 0.686 mg/ (Kr - d) ].

24 EREEPFNTHRETWN ANFEZRAKHF
A A R TR B AR AR S Y RN R (A
5) FEALIG 0~17 d,4 A ZE AU KRS A Y Tk 82 48
R BEAT B 8 22 5 AR AEAE IS 17 ~35 d KR Rh SOk
88 [Pk EE AR fL 2 e B b TP R B f S L
£ L A ) 7 =K B VAT 2 Ay N = B ) 2
fn R KR RS SRR O 88 FNIK AC & Fh B6 11 4761
(AR B 25 S AN K

2.5 AREFEBKTERMIESN S RIEXEEHE
2.5.1 Bt P GBSS Fey T KFE
KPR o R Y GBSS W MEAR L 4 ETHE R
FEr ke (B 6) (EAR] S AP E] GBSS I AE b 22
SRR 4 A b BRI KR i Rl ) GBSS I MY
TEAESG 10~12 d SR FNIEMA, = AC mFPEELL 188 Ff
Fife K GBSS 1 ME K 10.82 U/ (KL - min) , B & &
T HAMFD (HAEAE G 12 d, H.GBSSTE PRI 21 R
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Fig.5 The change of 1000—grain weight

W, SEAEAL T 20 ~ 30 d, GBSS ¥ 7 i E K T h
AC SRR 725 FUIE AC ShFH B6 1 4761, Hi4x2k
RUKFG LR GBSS 17 M AE B ANV IR 2o A8 v /)N
KX 725>B6 I 4761> Wk 88, He ok e i Fh ag
K 88 11 GBSS 1 1 e Ik, 3% HH HL 19 8% Ve B & Al g
FETF HAx 3 A KRR

252 EmHmEAEP SSS Fra T hET
AJ DL 45 SR kERL A SSS W RSk A A,
gL HERAR 5 2 FhISRL. — 2K 2K AC
sl B6 I 4761 FEAEIG 15 d 245 SSS B G TEik 3
WEAE ; 7 — N AR T SRR EETE T 9~ 12 d PNIE 504
.23 PP f =5 SSS 3 14 A = BMIRHE S Sy R A
188>B6 1 4761 > 846 88> X111 725 4548 i Fh i ke

6 IKTEFFRLEM AL IZH GBSS E R
Fig.6 The change of GBSS activity in the process of grain

starch formation in rice

88 TE/K AL , SSS T M — ELAL T8 = 7K1,
i E B VE B CRE TR

2.6 HEESAESMEMRBERMHEXE
XT 4 ASAN[A) 28 B KA S AP ) GBSS FiT SSS MRS
OFFRL ELA% UE A 1 S 4 U8 By AR 2R AR R A7 AR DG M
SIHT (K S) B R EITA S A Y SSS TG
GBSS I 345 B e M S JE M AR SRR 2 I
PR R BRAR AC ShFh B6 1 4761, FL4x 5 A iy
SSS G N GBSS I S AR E M AR R R 2
F L E K SE (P<0.05 B P<0.01) ; kR A6 & A
HUKE 88 FIIK AC 5 Fh B6 1 4761 1Y SSS 1% 1 1
GBSS i P 5 524k v by AR SR 30 18 ) ol 2 B
JKF-(P<0.05 B P<0.01).
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B il 5 S SO L 3 AN NG S R R bR
% TRPRLA 5 O i S SRR WG S 17 ~27 d HEETE
W R B AR5 o Logistic J7 FEREEL 4 SR
IFi) it J5 2 R KRR ot o 114 D 3 R SRARRAIE R B Rk
HEER R BB A R R ST A, B )G 5 ~
15 d B B R A P o AR T i A R R 188
B B L 3 A SR R ) 3R R A
e KRR R R L B A s i) R, e KRR R R K T
BRAN BB KRS T 8 1 R/ £ R R
01K BB A R R KN SE | i ELBE TE A

R AL AR AR 188 TEFE K 5 ) BLAE T b LR A
PR A 0 35 i T HAUK R R, e & EOURERL
TR R .
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Fig.7 The change of SSS activity in the process of grain

starch formation in rice
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Tab.5 The correlation of enzyme activity and accumulation rate of grain starch components during the filling stage in rice

Vﬁ%‘ﬁ:’% V?Za’uﬂi}
kG 88 B6 4761 Mf 725 ML 188 kG 88 B6 4761 Mf 725 dEME 188
SSS 0.911" 0.637 0.757" 0.895"" 0.922"" 0.858"" 0.668 0.571
GBSS 0.964"" 0.645 0.722" 0.905"" 0.914"" 0.820" 0.606 0.582

*HT R BIFER 0.05 F110.01 K-y

32 EMAREEESTAREEEMRENLR
VFZWFFEUESL, SS R4 A . ADP — 7 24 b =
W RIVE M3 0 S 2 PR DE M B R AR 2R () E 2Ll
oK R HE S o SR DA OC ) . GBSS Al SSS 2 i
BrA BT 2 A S EE R, GBSS £ B W K 4
fith 2 B BB e B ) — A e Bt SSS
A LA B AT T IR LA b AR —
WERR A A (ADPG) S5TER 514 (TSR BE) B0, 8%
— AR TR R BITE R B9 L, (5 U K B AE
K, AKAEFPRL R SSS F2 Bk S A T Ky A A B, SSS
T PR, A ADPG A& Bl 57 B8 JE #) (19 RE 1 itk
5 20 TARAERY DAk PR TE N A i S AT )
FER A B R L R IR A, SR PR I T
W BT 5 AP LA B TR I i B R S 8 A S Tl M
8 2 B ORI AR B R I g Ay
AT K R RPRL SSS T M 5 EAETE Ry & i i 3 1E
FHSG VER T S ARG SSS WE M 5 AR TE B

3 UM G, Tk HESE 2 A GBSS il SSS i M
RSB TER A B X B4R SA 0k, GBSS AT SSS
S R — R T 4 R TR 5 T R AR R R A 5 U)K
.

AWFFEEE R T WK T R GBSS 7 AR
A5 AR R KRS i F L B U A B KR SRR
PR B R ORI S BRAR BB K
HRFEAR—F LR GBSS J& 7K A HE A R Hh 2 i) |,
FEVEM LR B — e N R, FE R R
SR B R B R A S AIG DL S R R
TRAA) 8 PR BB A B 2 i R KRR A o
i 88 3Bl U N R F B e KR H B[R] AR
N9 BRAR BB T2, 1 g R B %) Ho
BN HIX 5 SSS JE AR AL g 22 5 i B SSS
B T 38 o i R RR B R B RT3 BR AR SR
B R S v A R i R iR AR
5 TE M LR
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ZEA 2 FRUE M A O B S AN [R) 2 AL e R AR
BIRR LI S FR SSS Fl GBSS & A1k
UM A R R R IEAE KR A
AT KRR A 0 T R B B R 5 GBSS Al SSS i
PR AR S I AT R B k3 22 S U I K R e
Wit R EBETE R A S BT R PR B R I T R S
GBSS F1 SSS & P: A4S £k I AN & ] B s i oG &, 1)
AEZ B H & Bl AR BT R 2 A5, e AR R AT g
JER TR R LA E R EE 5 XA 15 ) 85 4
AR5 45 SR — 2.
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The research on the accumulation of grain starch and change of related

enzymes activity in rice with different amylose contents

GUO Lian-an, HU Yun-gao, YANG Guo-tao, YAN Sheng-min, YI Jun
(Rice Research Institute,Southwest University of Science and Technology , Mianyang 621010, China)

Abstract ;: Four rice varieties with different amylose contents were used to study the pattern of grain starch’s
accumulation and the activity of related enzymes, and the correlation between the pattern and activity was ana-
lyzed.The results showed that accumulation rate of amylase and amylopectin, granule bound starch synthase ( GB-
SS) and soluble starch synthase (SSS) changed in the pattern of a single peak curve during grain filling. The
growth of amylose content reached to the maximum in 5—15 days after flowering in all rice varieties, and was
highest in Feiyoul88,lowest in Chengnuo88.The content of amylopectin increased significantly in 5—20 days af-
ter flowering( P<0.01) and was highest in B6you4761.The accumulation courses of both amylopectin and amylose
were well fitted to the logistic equation.The simulation of accumulation process discover that the maximum accu-
mulation rate appears with higher maximum accumulation amount of amylose ; and the accumulation amount of
amylopectin is positive correlated with the an earlier appearance of the maximum accumulation rate and a longer
active accumulation days.The accumulation amount and rate of amylose, GBSS activity in Feiyou88 with a high
AC content were significantly higher than other varieties .The amylopectin accumulation and accumulation rate in
Chengnuo 88 reached to the highest within 15 days after anthesis,but its SSS activity in grain was low.The 1000
—grain weight of Feiyou88 was higher than that of other varieties during end filling stage.Correlation analysis indi-
cates that there is a positive correlation between accumulation rate of grain starch and the activity of GBSS and
SSS in all rice varieties, which illustrates that activity of GBSS and SSS affect the accumulation of grain starch.

Key words :rice ;amylose ; grain starch ; GBSS ; SSS



