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AERMFHAAESNEINBEERRESFHNERRARRRNXF
¥-4% I MW OB KR XNIF IXF HRES

(BHARETHREEYRIEEBERNLRE, THHH 225009)

B OE: M 0AFFAEERARIMNEIBASIHR, 9 T ST KRS R AR MRS 2R FB %8 (ABA)
WENTARE S EEARAEERRNRR., SRRV MEEH(EF O~ 2 DBRAIFRERE + TXX
B (Z+ ZR)WEHE L R M P8 (IE)5 13 ~ 26 )R AR ABA W E SR ERE KRS FHEERE BAMKER BB
KEEBERBBEEMRX(r=072" ~ 094" ), SEREXYPERBERIBRBEEAME(r= -0.749" ~
—0.834" "), BWEDP EH(HEB27~40 )BHFR Z+ REFSFRERVESXNABBEEMHRX(r=0.689" ~
0.932° ) EBE¥EH Z+ IREFESEXERERBEEAME(r= -0.826"" ~ —0.927"" ). ME TGN HHHF
B Z+RABAESEAERBAEEBXERBETHRX(r=0.722" ~ 0.89%6" "), SHHERNSRERFIBBEAE
%(r=-0.633" ~ —0.778"" ), WMEFHRAFE ABAREERAERBALEEHBEEAMK(r= -0.883"" ~
~0.913" "), SHEERAEERBETFMX(r=0.803"" ~ 0.871" ), FRAMEH ZR 5 ABA L IFRMER K
BREAEAELSRMOEN SHENRERERSTESRABKALARRHEFNXREEZWS. RABIFERR
A B ABA XHFREE WK EE SRR FSER, RSN E SRR TREX RN,

X KB REHESRRRER PR RERR

S HE: S511

Concentrations of Cytokinin and Abscisic Acid in Roots and Grains and Its

Relationship with Grain Filling and Cooking Quality of Rice

CHANG Er-Hua, WANG Peng, TANG Cheng, LIU Li-Jun, WANG Zhi-Qin and YANG Jian-Chang"

(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou 225009, Jiangsu, China)
Abstract: Cytokinin and abscisic acid (ABA) are two kinds of important plant hormones. Their roles in grain filling and:
quality of rice, however, are not fully understood. The objective of this study wis to determine changes in tions of
zeatin (Z) + zeatin riboside (ZR) and ABA in both roots and grains during grain filling, grain filling characteristics and:.
the indexes for cooking quality using ten rice cultivars (including hybrids and lines) grown in nutrient solution. The resultsn,

howed that the change in c jons of Z+ ZR and ABA in roots and grains exhibited a single peak curve during the

grain filling period. The Z + ZR concentration in roots was very high at early grain filling stage and reached a pesk at 3—
9 d after anthesis (DAA), and that in grains at 9-12 DAA. ABA concentrations in roots and grains were rather low at eardy
grain filling stage, then increased with grain filling, and reached a peak at 15—18 DAA in roots and at 15-21 DAA in
grains. Concentrations of Z + ZR in roots and grains at eady grain filling stage (0—12 DAA) and ABA at the mid stage
(13-26 DAA) were significantly or very significantly correlated with the initial grain growth potential, mean grain filing
rate, maximum grain filling rate and brown rice weight (r =0.726" ~0.984" * ), whereas significantly and negatively
correlated with active grain filling period (r = —0.749" ~ —0.834" " ). Z+ ZR concentrations at the mid or late grain
filling stage (27—40 DAA) significantly or very significantly correlated with active grain filling period (r = 0.689" ~
0.932" * ) but those at the late stage negatively correlated with grain filling rate (r= - 0.826"* ~ -0.927" ). The
gel consistency and alkali spreading value of rice were significantly or very significantly correlated with Z + ZR

BLTE: BFH AP EES(30370828) LA 4 A RFHEE L (BK2003041) BT R
RN ¥ E(982-), B, IHERBA, WLTIE, AWAEYRI £ MBI
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concentrations in roots and grains at mid and late grain filling stages (r = 0.722" ~ 0.896" " ), whereas significantly
and negatively correlated with ABA concentrations at mid grain filling stage (r = - 0.883" " ~ - 0.913"" ). The

correlations between amylose content and the concentrations of Z + ZR and ABA were reversed to the correlations of gel
consistency with the two hormones. When roots were treated with 107 mol/L ZR or with 10~7 mol/L ABA at 0-6, 14-20
and 24-30 DAA, respectively, the effects of the exogenous hormones on grain filling and the cooking quality were

with the relationships of the two endogenous hormones with the grain filling parameters and indexes for cooking
quality . The results suggest that cytokinin and ABA play important roles in the regulation of grain filling and quality of rice,
and the direction of effects may dependent on grain filling stages.
Key words: Rice; Root; Cytokinin; Abscisic acid; Grain filling; Cooking quality

FEROSPRAPER(ABA) BRAXEENEY
¥R, ENEBRAERRER, L2BIFARE RN
EESEHERRREEEERAY . ARSI NE—
BAARREDEYHE, NRAARSRMER
HEEZREEASARAY . CHNTRERN. &
ERAM 0 FHARSREP, EXR@)MEXK
REF(ZRRABERSHYENEZEMITH
BHARSHEY . GRESARD, KBFALE
REMIAP 2+ RS BMBH, B SHEI A H
HEREHXY . ABA EH BN N RAMH Y
MR, ESHHEEEARETH F. LHREFHED
BRRY, BESRM—EPTRRA, ABA X AT
ABSEOHENZTRERAZAEA" . Kato
SEME B, FEAKFIFRER SRS, KEFFRLE /D
R ABA SBE"Y, TEFSHRE, ABHHRE
¥18 5FR ABA S BREF X", HEj, EXKBER
AR KM ABA WESHREEE KX
REARTHRE, AXERHRBRSBAKEHRB
RERAURRE. TURBREMSTTHELH
ABRAMFRAMS R ABA BENELR
HEFUBRERAB[AARRENXRR, §E#
— R AR B LM SR, A& RER
FRRBRIFROLAKIE

1 MEEFE

1.1 #ERSKEER
HHERPEE BN PRKBEH(RERAE.
BE,TXEHFSA 0N, HPEBSH 4 4R
B35 . REHE 95 4TS 88 M ILPOON(— & 15,
MEESI#); HHRAEFE 2 4 IR65598-112-2
IR66738-118-1-2( M\ E BR K T8 BT 5E B 5138, 2 B M ¥R
34 NPT1 il NPT2) ; KRB & 7 2 1. 5B 4 BT 6
B ATHBHE 2 - FRE S MR 63, 2003

FM 2004 FHETHM KRERFER KRB IZHKIE
M. 5AH10~12 H¥EFr,6 A 8~10 HBR., #%. 17
BEH 15 cmx 18 em, R HFE N 2 1, X BE
R1¥. BMRFE—KEMMHEERY 4o’
(148 ), BEE 3 K. SLEBHKBWR T REE
BF Mae S HE™, XA 1 mol/L HCO K 1
mol/L, NaOH H# i /K% pH Z 5.0, ALK — K.
1.2 BERNZE
1.2.1 el THEHEGHEEEKE
F—B . F B BT 250 ~ 300 M HELM. H
FHEHRE 24 dER3dEE 27 dZHREER6
d, BB BRERARE15~20 1, $RTH3BS
(BEAS5~6THRA1LIER) W THEZHIT
B, —RBABREBEE 1 min FBF - S0CHKEH
FUFFR Z + ZR T ABA SR JE, B — T 70CH A4t
EHREFHRE. FHBERKTEMA Richads T EK
m(u]:

W = AI(1 + Be ®)"" ¢))]

ﬁﬁﬁ¥ﬁ$ F = AKBE_./(I + Be-h)(lhl)m
2)

HFRE WHRE(mg), A ARENE (ng),:
REERE. Bk NAERBTRIBENSE, &
BRI WEBIA K 5% ()M 95% (1,)
SF R E, FHERER(F.LL) A ¢ B o, BE
HEMR, FEREFSFTERBRRELER
(F ) FIFRERERB (R,

EET S FIEFIE 40 d JEHF RN B H M, 80
IR 0~40 d 4% 3 BHH L E)S 0~ 12 d R AT
B, e 13~26d MK PH, LIS 27~40 d oM
¥EM.

WEEH (), BUE BB AR, RS IR A
BREBRE KSR, HAERERIFERATE
£, ERBKAERE SR RBEKRE.
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$328

1.2.2 #ERE  BFAFR Z+ ZR # ABA H9{2
BR5 9  B IR 4T b R, B BB B 4 92 3 (ELISA)'™ , &8
BERELEEMNE 4R, UESEMNTEE Weiler
S HF M, Z+ZR T ABA R EIWHE S 51 H
(78.25+5.82) % (82.33+4.65) % o
1.2.3 FEHESAHME £ 3BT R AR
3450 EMIE, RTREBERBTINTAEM
T AUMEREKRR. EREZHRKEREME
Fh AR RRSFR(AERESE WARE BR
BERMESES)MIRSR(ZAEMEHES)R
BRMEEFMAHET , REANE LRWERE
. BMAE . ZANR. . ZAE . HHEERSEAK
WE R b4 AR EEZKFE(GB/T 17891-
1999 4R TG A ) J 21T, RS K 4938 U B MR AL (H #5
W4 A R 3t f B 4% ok 38 5 B4R M (NY/T 83-1988
KW E T EYME
1.3 SPRMRLE

REE 3 SMHE 6 SHHETHI 6 MK
M REFEMASAR AL AHMBFHRS 3
(B 0~6d 1B/ 14~20d FIESE 24~30d), 8
B2 RbAb A0 1(T)AEKBEBEPIMEREEET

(ZR, ZHHE > 98% ) ; Rb 38 2 T2) 7 7K 35 ¥ o 1om Jid 7% BR
(ABA, 45 >98%), bR 2 FSMRBEBE(MWAXH
Sigma L ¥ AT AL FPRRZIEERE, RLAK
B 1077 mol/L/KEH, UARFARBELE N R, &
BB N 7 d, C LR IGHRIER KIER. &t
MRS 108 X, EH 2 K. HWREXNRE
KRR ER Lo

B EIEL SAS UGt 447, A LSD, o #E4T
BHALEERERBEARE, AFERBE—
B, XPRAREN LI,

2 SGRESW

2.1 EEERBFMBAKINBESEXRR

£ S FiE Richards TR A MBS RERE
ESPURBKEN TH 1, GRTH, FRREH
EKB(R) EEREXH (D). FHYHERAR
(F ) BRERER(FOUREKXEEARARE
HEFMEZERE K, BIf6EER -8 E (g
BEME AXBAAHE), FRERERBFEX
ER.EBRTHARABREAMNKHFEEASHER
HNER.

21 SRKBENFEARGTENNE

Table 1 Grain filling ch

ics and grain weight of tested rice cultivars

BOkE
S D F o y - =
Cultivar Ro (d) (mg*grain~+d"") (mg*grain~'+d"!) B?::_:::ﬁ’?“
RHE 3 5 Wuyujing 3 0.489 ¢ 35 od 0.597 d 1.646 g 23.31¢
REM 9 5 Wuxiangjing 9 0.345 ¢ 36c 0.570 ¢ 1.754 ¢ “#22.814d .
ST 88 Zhendao 88 0.321¢g 34 de 0.580 ¢ 1.657 g 521.89 ef
ILPOON 0.318 g 9b 0.480 g 1.618 h £20.80 h
NPT1 0.336ef 36 0.540 f 1.685 f %21.59 fg -
NPT2 0.369 d 37be 0.540 f 1.768 d 22.18 ¢
#7849 Yangdso 4 0.513 b 33 def 0.644 ¢ 1.98 a 23.61 be
7 69 Yangdao 6 0.505 b R2e 0.612b 1.945b 23.92 ab-
F4LH & Fengyouxiangshan 0.327fg 44a 0.434 h 1.602 h "221.20 gh
M4 63 Shanyou 63 0.524 a 31f 0.700 a 1.912 ¢ 24.09 a

B R R E K D BRI ; Fo: FHMB R, Fo MAMKAE, A—LEAFHAFRHEREESKFEERS

#,T®A.

Notes: Ry : initial potential of grain growth; D: active grain filling period; F e : mean grain filling rate; Fuu: maximum grain filling rate. Values
followed by a different letter within a column are significantly different at the 0.05 probability level. The same in following tables.

BEROABREANEESBESHRANER B
+ABHB(F2). 4G 10 MKBRFAFF,ER
ELABKMEVESA, ZAERME, KKEEK, B
RAEER 2 MR EM BN BRERE, 21
BEBHS , KB E , WAL BN, SRR EERRE
B BEN 10.6% ~21.2%, — B EHEERSE
KA S BB K, KRR,

2.2 WMAFNHAESREMABA REHTL

2.2.1 @WESAERESTLR KBEFBRE
FFRARSBE(Z+ ZR)EERH LR AR
(PR 1), v BE A% 8 41K LA e o {61 1) 390 9 B ) B o5
ARATEBEKRER, BRABMTRHA:
WMWBRRZ+REFEHERVPIRBR,ESE
3~9 dABIME, R Z+ ZR IREEREHABRE
B, EEEI~12d:;—BMERN PHBRRZ+ZRE
EEENSFH, NN, HEEREF
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EHX(r=0.956"") Bk B R E LB B TR R
QBHFR Z+ ZREEHERMPHRRHOLE A HERKERPRBEKE 1,R1)
MOEFEBRERY P MR BAEXR

%2 $#RSRBANNMABHEARKRKR
Table 2 Appearance and cooking qualities of the tested rice cultivars

EER R ZaE 2. ) 4 WAE EREARERIR
SRk EYIE Chalky kernel Chalki Gel Alkali Apparent amylose
Cultivar Transparency i spreading content
(%) (%)
(mm) value (%)
AW 38 Wuyujing 3 0.76 ¢ 67.2 be 11.8¢ 75.5 be 6.83 a 13.2
REE 95 Wuxiangjing 9 0.74 ¢ 38.5e 12.7¢ 8.2a 6.25 be 13.8¢
S 88 Zhendso 88 0.71 ed 42.8 de 16.8b .5¢ 6.08 be 14.2¢
ILPOON 0.87 ab 44.8d 8.7 de 84.3a 7.00 a 10.6 f
NPT1 0.65d 74.6a 2.6a 62.4 d 5.90¢ 15.84d
NPT2 0.634d 70.8 ab 21.4a 63.84d 5.95¢ 15.4d
#Hi 45 Yangdao 4 0.87 ab 30.81 9.6d 53.6e 5.214d 19.5b
HWB 65 Yangdao 6 0.92a 27.6 f 8.9 de 62.4d 5.87¢ 17.1¢
F48% & Fengyouxiangrhan 0.95a 40.8d 7.6e 78.9b 6.40 b 14.5¢
ML 63 Shanyou 63 0.81 b 62.9 ¢ 12.8¢ 51.4e 4.89 ¢ 21.2 a
2500 750 —
Wuyujing 3 Wuyujing Root —
2000} —e—Root ||+ ianei 600 o100 9
=—o— Grain Wniangjing [ ~o—Grain Wenangjing
1500} - 450
1000} F 300 f I
500% I 150 |
or, L. MDA obS . . .
2500 750
2000} Zhendao 88 LPOON 600 Zhendao 88 } ILPOON
1500 b 450 b
1000 } 300}
500 b m 150 L
or, - o . . oLy o .. .. E PPN "
E 2500 g %0
' 2000 NeT1 |t NPT2 & 600 NPT1 NPT2
'
Z 1500 - o 450t )
’g 1000 - T 300 s
o
c 500 8 150
e ]
§ of \ L e 2 o N e e
5 2500 < 750 e o
Yangdao 4 ‘angdao
5 2000 Yangdao 4 F Yangdao 6 600{
1500 450
1000+ 300 T
500t 150
op, . . NN [} S o e .
2500 750
2000 Fengyouxiangzhan | | Shanyou 63 600 b Fengyouxiangzhan | | Shanyou 63
1500 L 450}
1000 [ 300 b
500 mv—c 150
of, , . . S sesan oty . . R | — o
O 6 12 18 24 30 3642 0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42 0 6 12 18 24 ?0 36 42
Days after anthesis(d) Days after anthesis(d) Days after anthesis(d) Days after anthesis(d)
M1 ERMERERERR « ERREEREMAEL 2 SXMSRFURERRENEL
Fig.1 Changes In zeatin + zeatin riboside Fig.2 Changes in abscisic acid concentrations

concentrations in roots and grains of rice in roots and grains ef rice
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ERH

GIEEP EHRAFRE Z+ ZR EFEHEEMY

SR HBRRRER K, BAERER ASERS
BRE@E1,%£2)
2.2.2 ABAREMEA BAFRIA ABA KB
EERVIPHRE EEXARTEM, RELE
15 ~ 18 dFFREFEAESS 15 ~ 21 d 2 B el , b e A
TRE(E 2); B F ABA MBS R B9 T fh , R A3
EUR®H . HEEREEEMER(r=0.978"")

A R AR ABA EE BB A0 B R P

BHXERE BAEFERORL, HAEOREH,
ERERMRE (B2, £ 1), kEBE, BER
M ESEEDSERER(E2,%2).
2.3 BESPKMABARESEEEEMB/RS
J54: 0k F S

HTFARERBARMITE Z+ ZR 70 ABA ¥
FBA,HR PR Z+ ZR f1 ABA B I3k BE
ENEERHFESR BROIMERENEZERR
RIRERXSTHERN TR I MK 4.

£3 ABRAFEEKRR + TERREF(Z+ ZRINBER(ABA)RFSERNERERS(r, ) FHREANE (r,) BAAE AR (r,).
TERAER(r, ) MEXE(r) X
Table 3 Correlations of zeatin + zeatin riboside (Z + ZR) and abscisic acid (ABA) concentrations in rice roots and grains with initial potential of
grain growth (r,), mean grain filling rate (7,), maximom grain filling rate (ry), active grain filling period (r,), and brown rice weight ( rs)

EERK
;’:ﬂ H::me Days after n r r Ty rs
anthesis(d)
0-12 0.912" " 0.895" ° 0.726" ~0.779" 0.930" "
Z+ZR 13-26 -0.310 -0.631 -0.522 0.689" -0.492
)i 27-40 -0.630 -0.927" " -0.802" 0.932°° -0.820°
Root 0-12 0.588 0.581 0.304 ~0.515 0.631
ABA 13-26 0.814"" 0.882" " 0.984" * «0.799" 0.856" "
27-40 0.176 0.081 0.343 -0.126 0.089
0-12 0.980" " 0.888" " 0.794" ~0.749" 0.940" *
Z+ZR 13-26 -0.269 -0.618 -0.612 0.753" -0.521
i34 27-40 -0.438 -0.826" " -0.673" 0.868" * -0.680"
Grain 0-12 0.561 0.272 0.157 -0.165 0.416
ABA 13-26 0.611 0.884" ° 0.901" " -0.834"" 0.846" "
27-40 0.237 0.070 0.295 - 0.089 0.119

""" BIRRE0.0570.01 KFEEF, FH.

Notes: "+ * * : significance at 0.05 and 0.01 probability levels, respectively. The same below.

£4 ABRAFHDERRK + ERREF(Z+ ZR)VBER(ABA)VRESKNBAL(r,) EAXE(r;).
EAK(r) BABE(r,) MEM(r ) MESRB R (r,) OH%X )
Table 4 Correlations of zeatin + zeatin riboside (Z + ZR) and shecisic acid (ABA) concentrations in rice roots and grains with transpaiency (7, ),
chalky kernel (7;), chalkiness (r;), gel consistency (r,), alkali spreading value (rs), and amylose content (r¢)

By K Sk '
Organ Hormone Days ! n T2 3 T4 rs L£3
anthesis(d)
0-12 -0.204 0.450 -0.416 -0.610 ~0.615 0.58
Z+ZR 13-26 -0.181 0.021 -0.601 0.82" " 0.722° -0.676"
" 27-40 0.041 -0.287 -0.160 0.896" " 0.838" * -0.778"*
Root 0-12 0.423 0.057 ~0.006 0.146 0.136 -0.257
ABA 13-26 -0.325 0.388 -0.133 -0.902" " -0.913°" 0.871"°°
27-40 -0.579 0.389 0.539 -0.379 -0.247 0.203
0-12 -0.210 0.355 -0.357 -0.595 -0.581 0.563
Z+ZR 13-26 -0.056 -0.172 -0.466 0.825" " 0.759" " -0.633"
234 27-40 -0.103 ~-0.166 -0.2713 0.832" " 0.778" * -0.689"
Grain 0-12 -0.091 0.084 0.212 -0.251 -0.136 0.283
ABA 13-26 -0.053 0.036 -0.020 -0.884"° -0.883"" 0.803° "
27-40 -0.581 0.445 0.487 -0.341 -0.196 0.197

HREBAIFR Z+ ZRIRE AR MR b
BAFR ABA ESHEEBEKE FHERE
EEBRAMEERBXREEREEEHX
(r=0.726" ~ 0.984" ") , SERERPEREER
HE(r=-0.749" ~ -0.834" " );#ER b SR

TR Z+ ZREESFHRERNEBERIRBE
FHX(r=0.689" ~0.932"° ); EEEH Z+ZR %
EEEXHERERBEAME(r= -0.826"" ~ -0.
927" ); BE YRS WRAITR ABARES&HE
REESPRIMAERBE(E3).
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RSP GBI Z+ ZRIEESRAEER
WHEEBERBRBEFEMRX(r =0.722" ~
0.896" "), SHE RS EERBERRBEAMX
(r=-0.633" ~ -0.778" " ); EE P HB AR
ABABRESERERBUEERBEREX(r=
-0.883"" ~ -0.913"" ), 5 EH#ERSTEERE
FEEME(r=0.803"" ~0.871"" ); ME LB
¥R Z + ZR B, ABA IREE STEKRMSM WS RIEFGE
B EORENEAE)NHXBAEE(ED,
24 SNEZRMABANNHERNBAIRG
®©m

SHNTFHE0~6d.14~20d R 24~304d, 5
10”7 mol/L ZR(T1)=R 10”7 mol/L ABA(T2) AL B & ,
WA FE LM F M ABA X R R AR kA&
ERBEOEW SR TERS. SFRBENIFRE

ENRENEREEE VN EMNLERPERN, £
0~6dZR ALHE , BR M B MK BN B (R
WELHE)BEM, BRKERMEE, HBREX
SRR AEE ; L RIESS 24 ~30 d A ABA
B I REEERNBRERGEN LB EY
W, fEJ5 14 ~20 d &b 3E, SN ABA BEMINT HK
HEE BKEMESERSE. SETHEEEX M
SR BE ; se B A ZR 40T, o4 7 36 ot 0 R 7 K
RAGERBALBEREW, £S5 24 ~30 d 43,5
BZRERTHEREEMEARR SR, M NTHE
BRBESII AR IR B o SP IRBB A IR R IR K
BREAMESERTEMNEH, SARETERAEE
HAESPNWARERRETOXLEREEYS, B
10™° mol/L ZR E, 10°° mol/L ABA 433, B Z 8
54 ERELEBESREE—BGER),

£S5 SHEERREFTRBER M EAETENEKGEN
Table 5 Effects of exogenous zeatin ribogide and abscisic acid on grain filling rate and ceoking quality of rice

o B e Mo RERE  ERERN  mxm pms AAESR6AR
Cultivar N’m ate ing period Brown ice v:el:ght Gel consistency Apparent amylose
Period I % (mge grain-'+d"") @ (mg* grain~") (mm) content( % )
0-6 DAA X CK 0.601 b H1a CIWTY 7674 Baa
m 0.684a 2.7b 2.82a 75.8a 13.9a
) 0.612 b 34.0a 23.11b 76.6a 13.2a
14-20 DAA X CK 0.597b 522 23.32b 75.8a B.2b
%fyﬁni? m 0.575 b 3%6.1a 2.12b 76.3 a 12.9b
™ 0.610a 32.8b .43 7.2 b 1“.8a
24-30 DAA X CK 0.606a 34.9b 23.51a 76.4b B.6a
T 0.543b 38.1a 23.01a 79.3a 12.1b
n 0.611a 34.7b 23.54a 75.2b 13.84
0-6 DAA XM CK 0.642b 3.8a 24.13b 52.8a 96a -
Tl 0.732 8 31.5b 25.62a Sl.4a 19.9a
i) 0.645 b 3.6a 23.79b 52.9a 19.4a
14-20 DAA XM CK 0.651 b B.2a 24.08b 5178 19.5b
?’“i T 0.628b .20 23.87b 52.9a 19.3b
angdao © 0.739 s 30.6b 25.15 8 48.6b 2088
24-30 DAA XTH CK 0.643n 3435 .52 53.1b 198a
Tl 0.513 b 37.9a 2%.13a 56.8a 18.1b ©
© 0.655a 33.8b 24.61 s 52.7b 19.9 b

B :T1:1077 mol- L' ERKBH ;72:10"7 mol- L~ MMM ; DAA: FF LG R
Notes: T1:10"" mol-L"" zeatin riboside;T2:10"7 mol*L"" abecisic acid; DAA :days after anthesis.

3 itig

XFHARSBPEEFREROFEEAER,
FEFRREL, —FAIB M ER IR A RS
FEENHERETREMNR/N; 5 —fAK
A AR RRNNENREER, TEEFEZH
R AR, AR WD, KR
KEBEKY EXERREREY SHEKNHGE
BO~LRARAFRZ+ZREFEEERRBEY

EHE, TSEEXFH(EE 13~26d)HZ+ZRIE
EHXAABE , SHMEEY(HEE27~404d) Z+ZR
RESEEMMEX, EEXARNNAMR R &
BOBRTEUNGER, RUMRHS BRI
RERARENRESAER T EEH RN,
Bhardwaj FiE i , R UM REAH Z+ZR SR
UURAERILARALSNIFABRR—-TRE
(powerful sink ), S 7l 42 3 [ 1L W 16 ¥ B2 1) 32 8570,
BEAHEREBER D SHBRNER Z + ZR B
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SERMEEINEEMX LS 24~30 d MR R 4
HEEERAR T K., HHAERR GHARS
HEMNESFREEMERERBEEREA,

ABA — BN R & K e M H 2 /™,
B4R R, R PR AR ABA WRE SH#K
HEMMKERRBEEEHE,E 14 ~20 d SR
ABAMMEB EMMTHMRERMNE, HUALEH
FhBIRAER ABA MR ERERE#EEM, &
MEKERMAT LY HLUOTRER,
HX ABA RHIRERMNE, BMIAEE. F
PRI, ABA SRR XA R LY MR K EE,
HTREFRNEREED ., BEERAHRIE
B, itk ABA — M EEBRENHZHKN
PE ATEREYNEREEK™, wH AR,
ABA ZE ¥ B (sugar-signal ) (B IR PREEE
L B8 1 38 o 4 4R 3 0 T S L B9 BB A,
Yang %3RE , 716/ 9 ~ 14 d BERE{R MK E SR ABA,
BRI R /N3 HF B o REFE S R B¥ (SuSase) . W I HEIE
¥4 R, W (SSSase) F1 ADP M &S5 A B MR 1L A%
(AGPase) B T5# , B HE ABA & B30 i 37) 96 2 N U R
BT EREERY IS ¥, SuSase.SSSase 1 AGPase ¥
IAEREDEEE R RBERPHXEE .
HH, SuSase %5 ¥k 55 FE 3 (sink strength) A H VKR,
BOA R REBRNRET . kTN, ABA FEL A
AP R PER—TE R IA AU S R R R v IR R,
AR R, BARANED, BRSPS
AR ABAVEF SRR W2 B E AR, B
B ABA MEBEE R A RS- MR WMEES
AFILEW,

AT AL TERES Z + ZR F1 ABA X8
KpEESFEHERAEEA. ARAXEANLAE,
oA Rl EEEFRPERE, —HREK,
BN & R A% 8 5 B (J0 ILPOON M FREF &),
BE P SRR SR (Q M) M B DEM BT B
L MARLKREE EEER A REOSRHCNHR
4 SRR 63) MM P S BT 5E R RN
EHSE; LRAFREES NP Z+ ZRIKERESR
EEHX, 5 ABARERESERMEX  EERP. G
PRARZR BB ERAER, ERo XHaR
WRMIEENM, EEXPHEANE ABA,GR
MHME(BIXER), HLEM, ARSBR(Z+ZR)
0 ABA B REM AR PR S XMARESR
MBI Rk A SR NREER.

Davies #5 i} , Y MR R AT LIHAEHRIREE
MR , 4 B R0 4 4 R 2 B B9 M B, R AR RE A
MREEREY, ZTRTEWED, R K E
EABKRAOEERGEANERAFREP Z+ZR A
ABA WA %, MES Z+ ZR Xt ABA {9 L6 H 04
H(BRKRA ). ERRE 10 MR, ERER
BAREER. .ZEXSEMSSEHR GB/T 17891-
1999 R EBAFRENEHREE I S(BE)RNHIB6
SOH), KBRS EHEFR Z+ZR 5 ABA KK
5,4 %1% 5.42 ~ 5.98.0.63 ~ 0.75 f1 0.51 ~ 0.59,
FEEF MR Z+ZR 5 ABA WEEA

 ERRH RESEEPTEXHERERIEEE

FEHRAFR MM SRS ABA lE™ , ATE%
BARE™ SRR A,

EHRANEDRAMIFR Z+ ZR | ABA
ESRRANGRESEHEEHE, BMERSH
K (Z+ ZR) R ABA MRS W& BT BB A A
VBER. AEBRSIWEFHMERABIERR
BAWER.
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