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The temporal carbohydrate accumulated in leaf sheaths is an important carbon
source during grain filling. Besides that, the temporal carbohydrate in leaf sheath also
acculturate the grain filling rate when the rice subject moderate water stress. High
temperature also acculturate the grain filling rate. In order to understanding the
correlation between the grain filling rate and the carbohydrate supplying rate from leaf
sheath . We analysis the temperature effects on starch metabolism in leaf sheath during
heading period. My reseaieh was- focused -on_ the  temperature effect on starch
accumulation in leaf sheaths*beforée he;{ding and %tarch degradation in leaf sheaths at
post-heading stage. The tempgt@tlee that we treatcdiOR nce plants were 35/30°C, 25/20

C, and 15/13°C —respectlvely U'r‘ldqr the _gontrol condltlon “starch was rapidly

accumulated in leaf sheaths during ;{rc:'hmgg period Under lower temperature (15/13
°C).the starch eontent in leafl sheTh wa 81 1% Ithat in425/20°C -treated rice plants
(control plants), however'the soluble sugarxt&entcnt Was 171.8%that in control plants.
On the other hand, higl}:te_tmper u'{e treatment redl_lceld both’starch and soluble sugars
content in leaf sheaths compa:rc;d witll control plants. Wé"silggeét that the plant lost a lot
of assimilates under high temperaturé' d-uring treatn-l-ent period. Since the GBSS and SSS
activities were similar in leaf sheaths under different temperature treatment, the reduce
of starch contents in high temperature-treated plants was not caused by starch synthase
activities repressing. During post-heading period, the starch degradation rate is slower
than that in 25/20°C, and the result showed that the amylase activities also didn’t higher
than in 25/20°C. Therefore, the starch degradation rate in leaf sheath will not be

accelerated by high temperature, and accelerate the carbon source supply to grain

filling.
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mM Hepes- H;rOH:EﬁW 1§6 M ADR-glucode {(“wfv) (.‘hycogen 16.7 mM
DTT) > ** 30 eww’r 30 4 ik Y 4

T '-i"" el Rt 0 _ﬂl-

2) ™ 100°C K if 4 £ w.ﬁa P 2 Mo

el i

(3) & 0~100~200 -~ 300 ~ 46€ruﬂﬁ.ﬂf:ﬁi4alv1 e R 2 F o

@) B EE L R 2. ADP 224 A 4 » 100 uL * /&% = (50 mM Hepes-NaOH pH
7.4~ 10 mM phosphocreatine ~ 200 mM KCI ~ 2 U creatinephosphokinase (Sigma *
USA)) » >+ 30C ™ &~ & 30 ~ 43 o

(5) 100C-kip4c# 30 F %1k F & o

(6) 6,708 x g Hrs 5 A 4d o

(7) P~400 pL } 5% 4 » 700 pL # f&i% = (50 mM Hepes-NaOH pH 7.4 ~ 20 mM

MgCl, 10 mM Glucose~2 mM NADP-~2 U glucose-6-phosphate dehydrogenase) °

REg 15 B 150l I 96344 ¢ o (F 4% 5% loading A B % S H 0 — B (T
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L El> ¥ - s E2)

(8) - E2 ¢ 4r » 0.5 U Hexokinase (Sigma>USA)-El B|4r » I %84 2 Hepes-NaOH
(pH7.4) -

(9) F S5 A4is > A% 340nm £ THBEl 2 B2 2 ki ¥t E LS
2. AOD340=E2-El -

(10) 1 * &8k B ADP 2. AOD340 3+ B 58w 4> & & pt R0 W R 8 L4 A2
SSS it o

7. Granule-bound starcgﬁimihﬁhg ﬂé‘f’%ﬂg_ ﬂ{:i t. .

%4 Nishi # < (2001)2 . TR SRR

(1) 3200 uL,axw -;fl —%@ sqﬁfw I%I:g'os-NaOH pH 7.4+1.6
mM ADP- ﬂ@osﬁ_ 16 ’ \

2) ™ 100C _;é..e*vig?' 0 7)1

(3) Aw }@\125 25375 -

4) %%E? R 2BADP bl Sel &% —i80 mM H-‘@es-NaOH pH
7.4-~10 mﬂ . ine | y epﬁ'ds’pﬁb,_klnase) » 3+ 30

CTF 7@;3?5&\ R E 1:""
(5) 100°C ki i ﬁxﬁ o 24
(6) 6708 x g & 5"_}‘3@ S A a3 | X &

(7) P~ 400 uL } #i mi- _:E;Lf it = (50 mb‘l J:]gbes-NaOH pH 7.4 ~ 20 mM
MgCl, 10 mM Glucose~2 mM T?‘ﬁ;@’{g ? ucose-6-phosphate dehydrogenase) °
REEZ 1B 150puL T 96344 ¢ o (F fk & loading # B4 0 - B iF
L El> ¥ - s E2)

(8) & E2 ¥ 4 » 0.5 U Hexokinase > E1 B4 » I+ #8 4% 2. Hepes-NaOH (pH 7.4) -

9) FRS A4S 83 340nmm A £ THEZEl 2 B2 23 ki@ I E LA
2. AOD340=E2-El -

(10) 4] * {228k B ADP 2. AOD340 3> 5 8 o > ¥ (2 gt B W A5 & A2
GBSS # -
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8. BETEAN

%+ Keppler2 Decker(1974)2. = % -

(1) #HE AR GEF BEBEE 80T Bitz % o
Q) o EHRAFE RS B 2mL g EHpeF P o

(3) 4r > 1 mL80% (v/v) JFpk s 80T kik (7% 5 Ak > i3 o)

il
o
=
=
2

(4) 6,708 x g &~ 5 A48 Wt iR lR TR A 2T B UER(EAF N H 3 -

. (AT
(5) A L i @ﬁt%mﬁﬁé@i %"
, — .@E%%ig%g R Rz

(6) e P LK /%Ink?mg/ %

(7) 4> 1.5mL dH,
o
(8) ¥ LSmL ik 4
=)

:';-!::

ER 050204 0. 7 im-a‘"};}%)o
g[ A )
(9) 4e» 50 uﬁ citrat@lacid (pH 4. | 7 Il"':hl'::

Lo &
a U § 1 U/mL

aicidp @4‘@'\ 5% 55 i,

e 2] pF e %{&}EJﬁmﬂrﬂ

(11) 100°C ™ i'* 30 i1t F Ji o

(10) 4c » 100 ML’E‘:__@ 8 U
“.-?'l
Pullulanase (Slgn'lﬁ!: gr ) 1n'1@l)§ M cirtr:

(12) 6,708 x g &= 10 ~ 48 °

(13) 2963 4 7 »4e » Froo f8 ehfk A+ % 15 mL (# - $k * loading 2 1 % 1, >
- @515 El> - B 5 4 E2)o

(14) #v » 150 pL * B&i% = (0.00065 g/mL ATP ~ 0.000934 g/mL NADP ~ 1.65 U/mL
Glucose-6-phosphate dehydrogenase in TRA buffer, TRA buffer : 4.05 mM MgSOy -

0.3 M Triethanolamine hydrochloride pH 7.5)
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(15) >+ E1 well ® 4 » 50 uL TRA buffer -

(16) ** E2 well ® 4v » 2 U 1 Hexokinase(2 U in 50 pL TRA buffer) -

(17) F Jis 30 A~ 4845 » Bl % 340 nm 2. 3 k3 & o

(18) *#-E2 - E1 #/A\ODsgo > I 1| * & ik & fikds 7 & 1/ \ODsq & 8 17 & 452 o
AR o

(19) & 4otk & h/\ODsgo # » 2o R B A2 Kb ER ©

9. VARRRRIEASI @}E@I@%
£
FAMEREZEA %”Iﬁg:\'l/lcCrea 3%4 (195%.., . %
,¥ P

(1) #mp 8 ﬁ%& :
s

R S d&ﬁﬁ 12 80% EpE B

2
3)

“)
)

(6)
(7) &4 #4c > 1 mL0.2%2z Anthrone-Sulfuric acid /% /% (37#fe 3 )T /R £ 3593 o
(8) MR LA KA S A4 -

(9) 963442 ¥ 4r » 200Ul 2 H A £ 620 nm £ T I kB o o~ R

RiERE NER -

10. a-Amylasez &4 45

¥ % * Megazyme I} 5-2_ a -amylase activity assay kit (Ireland) » 2 5§ % & 72 3 45>
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MRz o TG H R FL P R AR T o

(1) EgrpiimEibike

(2) A4t rHEEO6RMM(WNY)L F P~%(0.05M sodium malate ~ 0.05 M
sodium chloride ~ 2 mM calcium chloride ~ 0.005 % sodium azide) °

o

BEHEESA

@

3)

(4) MBELE10mLars F ¢ Johk F R o

ok

(5) M40°C-Kip 5 B200 kb PREESS4E T -

.\,?c‘ °
S,

© 323 5 10mLg § 4 @iﬁﬂ@
) 4 AEEa 'ﬂ-‘!lOOO'}(,_@'!;4CT 105480 b
(8) B~100 uL #’-‘I& T S T

9) Hﬂfﬁ@vﬁiﬁ;éﬁ’ T tht ik S . ﬁ%l%(w/v)

tri-sodiu ek @ (5.45 mg/mL
=
blocked a‘-:iliucomdase) e

100 uL”H‘-%B"fT’ ™ ; $ o 'F'.'__"li'

m»%ﬁ#mﬁ%é
5
%i

(11) # IE104) 4 f}z-'_j

(14) 119634 4 & % % B 343§ B~400 nmit £ 2w % & o

(15) 3+ 5 7 5] & (&

AOD,,, totalvolumnincell 1  extractionvolumn .. .
X X X x dilution

incubationtime  aliquotassayed  E_,, sampleweight

A ODygp = Absorbance (sample) — Absorbance (blank)
Incubation time = 20 min

Total volume in cell = 1.7 mL
15



Aliquot assayed = 0.1 mL

Emm p-nitrophenol in 1% Trizma base = 18.1 (at 400 nm)
Extraction volume =6 mL /g fresh weight

Dilution = Dilution of the original extract

Unit=U /g FW

11. B-Amylasez &4 7

@ S+ * Megazyme ! 5-2_ B-a lk@&@% reland) > # F % & 32§ 453

g o T*ﬂ;ﬁ%ﬁﬁﬂ?&ﬁ" 1Ef—r:f$|5"£".,o !'7 :' LT

(1) 2+ FmEl e

.II‘n - |
) *fii&ﬁ.@%l 'base » 1 mM EDTA -
175 g/lcﬁjﬁnL cysiing ' 5
e .
= =
() ZEHESAMA - )
I.—\.'\"- ‘ E;-l
(4) iR YT 2T INE el
(5) FTERTHEEL] P i
o :
(6) F 10 ML~ 8859 trsp oL Sl ins 1Sl I
D o 3
r o X P
(7) v 2 2% ik A 100G 40 4102 ingl

L

(8) B~50uL} ikt 47 m-l s%sﬁﬁﬁﬂjgfﬂfc » 150 pLz %% (100 mM
maleic acid ~ 1 mM di-Sodium EDTA ~ 0.02% sodium azide ~ 1 mg/mL BSA ~ pH
6.2) -

(9) tggEPRE g ¢ e 2100 pLt 2 FEE PR o

(10) P PFRE & 5 6 et 0500 chgl B3R F ¢ 4o~ LS mLeni ok i (1% (W/v) trizma
base)f & B 4v » 100 pLe & &% (4.75 mg/mL p-nitrophenyl maltopentaoside
(PNPGS5)~ 100 U/mL  a -glucosidase )£2 100 pL gk 4 3 5% (F 14 ] I 4 28) -

(11) % % gt 38 8 B3E 4 0k iR ¥ 40°CoRigfh @ R854 & -
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(12) # 1 10f) 481 & B IFEFE ¥ & F 40 » 100 pLenk i o
(13) ¥ B104 4818 > £ &8/ = 10454 » 1.5 mLnig ok % o
(14) 3R £353 {8 £ B~200 uL>+963t 4 # o

(15) 12963445 & %k sk B 2+ 2f 2410 nmik £ 2. ¥% 3k (& o

(16) - 57 7 & i :

AOD,,, total volumnincell 1  extractionvolumn . .
X X X x dilution

incubationtime  aliquotassayed E ,, sampleweight
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AH ARID T A 5 40 A7 crsink P 8 51 40 4015 Srsource B 0 A B 7R B A 53

B o P ANEH R RS sink PR 2 PF 0 &R R RJTHE Y LR R Rk

(&g R e R ﬁjﬁﬁgwm e wataf% » P /iR % 15/13°C ~25/20°C ~

3530C=fiR g ? o % ﬁﬂﬁ’%ﬁw 1%'.":5 ~ B&ﬁ— % 0 B $25/20°C

Fhr :

JeJ2 e 4 A WA% zﬁ:a 3 ; 3 ‘ﬁ_(:r?"]‘f 35/30°C =.4225/20
Cef s - = :}@Jﬁ"_j 15/ g O 7

B0 A4 Mf«i’ﬁ#ﬁ" L= < b

HEY mﬁe_{*i" ait o i e gl Yok o op Ao i - wme

L I}
25/20°C)dn v w#s £ £

nd ¥
£ 0t @g(25/20°c ) e

.

k.
(25/20°C)iﬂ¥_#_£ P

W
F_k
T

f

FooAPR- KOS FEY Y TRRME G BRI o d BZ B 7Y

SRS RS E A R A S Sl RN CE S ) Rk
WIS/13CRAIE= % p Beid B ff > PR R AU B 4o pEen] 545 > 2 (SR - B A
EREBEROTAMPEZ Eom AR E(25207C)E B8 AIL(35/30C) 5 ez 48
FAOATHA 0 RIEZ A2 TP Rl B M0 RET R6R A A

PR AMPBESE S B T S H 33 PFer61~62% - Bl B AT BT 0 B R AL
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(35/30°C) 22 34 B 2. (25/20°C) ¢4 M e 5 B R 4Bk dpd 2 3o L 23 R
R (35/30°C) T o HkAs § B AT dodt R 2(25/20°C) ik B R A o
13 BARAET 239 FIERLREL S SEE LB

FOBEFEIRELEFDEFTIELERBFR L REIRE T

RETIRA LSRN AL W o B RIS - BR 0 A7 R LGBSS#SSS
bEEARAIT AR R > RELI LG IREIHEL K -

A2 ¢ 3 2 GBSSiEILL S B HEsn00) % #5200 2
N

- | B < S %{“43(15/13un ea g_ig)-ﬂ S'E.s?j"np N R
B 2.(25/20° C)@@?ﬁ%%’é{ L “:i-"?- BE ALY R

1.-.
3 TR HE az;-f" &"*v i ;uf. &7 o @ SSS
,pL_ﬁﬁa.,g}Qs/zo c)*r VB R ek R T mi&% A 15/13°C
b ™
Fil ﬁqsssy—g,.}i » B A ﬂtéf’f__‘_ﬁ ® BT
H1SSS & 14 B .*,a,.Q < | d | &1 ARdEfe g % AR g
?'l o
- -B .— ';’- i
mm_)iwﬁ i e ‘i_’?ﬁf‘_:]‘ Hﬁﬂﬁr’pi‘%m?i
Vi il 2
b4
<o R e SR F o B0 b S bR e T’jﬁw*,ww}w?a

N -rl:.'-l:l- Loy - e P '!,' Az
P RESE IR RE Py - eSS L S R TR e

2. PREEAHELLTZEY Y RH AW BP
2.0 AABEARASLT KR AR L L1

LB IRE R ASLH R AR PBE s AR AER AR 1S T A B #ok 4 L3530
C~25/20°C ~ 15/13C =487 PR B2 B E o £ ARIEF0-369 123 g »
BASRIT 180T S TE ~ A EIAE » T M B R e AR S e

BT o &% 8 73530CT 2k g s PREES  FRMBEFIZINZAEF, L@
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22. LB BAIET RS EH RS 2GR R
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WA PR KRR R R R R AU E A R E T RE SR - nER
WA 2 TR s B TR R RSL > K g R PR T # 17K fEsink
Sizet b £ R FRH D o 10 BARE FOR (95 RBRTE - ¥)> 4§ Heng

SR T ﬁﬁﬁﬁﬂﬂﬁﬁhﬁﬁﬁaﬂmﬁﬁ%ﬁ*“%
| Y - T

w&ﬁWﬂu%ﬁﬁgﬁ% A S A e % P ﬁ%$i°

] gt f@;&'a, 0% e

-?
gfe_a\w%]f.;,'o %% um'm'ﬁ'& 25_7_20°ch”
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B A l”iﬂ42-6 - g

M B JLMT%F’L%_T S ff';." MR R e
YR SR AT 3 -iagn
#aéamﬁm‘;“ﬂﬁ% N

;:l"'f-. '_-.-"-'"' ST o W -'ﬂ'i

23 BARASZT Ei¢ ,H» Lgﬁﬁi\_ﬁ#ﬁﬁ]‘t i
THFEHERRRER  EH PRI E TR ESF IR ZRTF] ) APE-H
AT KRB - BRI BRI B AR OREREZ AN AN 5 a
-amylase#? §-amylase ° 43R 2(25/20°C) /L™ » o -amylasesf it & L 16 5
12 R bR » 2 B F PP MRS M @ B IR AT 2 (35/30°C)R] 7 A T
B AR ARR (B - -A) o AP H B A e g -amylaseB 1T ' AR 0
-amylase 7 (8 BT T (15/13°C) R ‘A g (g 8 DI EIR e % = 2 4 B dnT %
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b

1. kfsdfadp end] o B R %K

RAGE D ¢ R TR R B {58 4 sink-source transitionIh % BF > T2 5 PR
S Ry N2E E G R RS R R 0 X BT R PR e Rk o e g 1t
IR U LI ﬂfﬁéi@ v 2t TR EBPARER SRS B f
AR I REP2EETY EHFE ARG - KRR B2 H
R R B ACHRED B AR o BT R AR E Y A Rk o

-.-L'—'-"E'-",fl;_

AfmEEfE S 5T Ap ik g&}‘%(@enand\a@_fﬂq&) T 5B R R IR
. o g i 4 -tﬁéﬁ}‘r Fig s B g

\'%Lw vzhwn AR K

3 et sink staé.ek’i’ j‘gurce stage

Marcehs;,:’,i h.if_gjlw S si & BT A T ﬁ 1_}3??5? = (Marcelis,
~
1996) » P+ A gk of i 2 1 e R e L
o . -

LEA rfsmlé'l-ﬂtrength_'

ghisource strenﬁ ?" P

Tg PRAR +\r:r .‘ ‘i. g '? "";qll-
l:;i o .':-] l':\‘.-'
i '-{r___l-?l.- i iy | ,.qll
2 wﬂﬁ&ﬂfﬁﬁfﬁﬁﬁﬁﬁLMAJ?ﬁ“?ﬁ
FPp AP B J’%&f-r(ﬁﬁfl '°01 KAS2EH p RARTII LR AE

AR KR AFEMERE SIS FFEEYY VRLREEZEG ST R BT
B AIRET 0 % S HRUR T A4 A B RGE P N RO KRR E Y o e B
BEBRT P AMBAEER ALY e (B ) LEB RN
HFE(R- ) 1987& Weng % A 3 R fefred s (5% FE B V2 @ % B chag 5 & 3%
J & (v ik F 4% F ehitg B (Weng and Chen, 1987) > Flp 4k 8 8 £ ¢ b B #

Bt PR AR RS T e sk g and o e BIEEY Y
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Beks AR e

AR R B AL AR T A PRE T A Bt itk i 4
PTG ek AP SRR L A A EIEE
A MERR TS T B MR TR H(Guy et al, 1992; Kaplan and Guy,
2004) ° - ARG o ke G AR kR GT RN L IERR TV L

Pk e id Rk & (E % end 5 B vE4a(Kaplan and Guy, 2004) » R348 4 B iE 108

G4 o
R [T e
_L_r;-'_-1.~'1'£_ éf‘ 4 :'_'{"*-;{;_.1;,._
.\:_ - -J._ 1] .'I.: — e '\.-J.--'- .
3 miﬁ*iﬂ&f;%é RO TR
i - "":'.[.
R GBsié*sssnv;g ) WAL AR R R
. F ."i'-ll.'
sRETE M & g i, R 2 S B Rk
& < =S

BT EY a%ﬁ; 7 T R R AL B

&a1ﬁ¥ﬁﬁﬁ~@ﬁ 3 s £ gl %gihﬂsumT%
J- 2 .i-:_

1w

(Chaitanya et al., ZQﬂi-) H(i’_,&

iy
":l‘-. .H_;I- 3

BE ESLT fme }ﬁt'ﬁ -r,—,;l:l-y};éﬁn ¥ 4\:%?; %*mé?‘..ﬁ’?’l—le etal., 2005) o 3-v
Frensfag 0 @ WL mRE A’iﬁé%ﬁ'@%:ﬁﬁfmﬂ:ﬁ URSLE S LR 2

B AR R Ui A P AR T 5 (Blumetal, 1994) > i@ FE Ik & TFH g 4 0 @ E

L -{J.’J X Aqfostls stolonifera:

BEAELED S R PEIESORKC AP -
dRREERT > MIERIET Y Ty E a2 YT e g (]
z ) o {3fpMaruyama ¥ A $2 £ GE(STC) T okfEr wchn e E R EE AT 0 1
ETHR0 FZENAFERMERE > B ¢ RuBP carboxylase #cf f § & E &
Y7k g iv* § 3 @ L gk it (photophosphorylation) i g-v B 2 & =

P & 374 (Maruyama et al.,, 1990) o 8228 2§ %2 F7 7 ¥ % 4 KAe2E ¥ 2 3 0 e
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T AT BRI § R Ao B A 4

4, PREEFY P RETEIRELIERZIVE
EF A B AP B 0 BR B ke § o B i B (Morita et al,

2005) + 7 3 (75 w;.réa;u}‘!l'—*fﬂ:ﬂggﬁﬁ Lot 4 % 44 A

‘.\_ L= 5 .q-_ —L-
AR A b :%?‘*a«mfﬁ,; f 44 e (25/20 cﬁ?@w 315 133 Bt
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5. H®HEikER — \ A
L £ l.;fr
!-I} ‘c\'ﬁ-‘ rt“' h ﬂ
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(Smith et al., 2003) « T & > & T2 U R 0 T B PR A fRE T A 4
S PIEBE AN AL FRPTE R K
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SRS A R RERRRG AR R T i e IR 3B
Feisink sizeB 4 FIE B e b e iFd SRR S AW R0 F R 2R
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