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PC/8Y), LKA = A7 RN 63 AxiR, KERIT, S H10H~12 H#EF, 6 A9 B~10
HEsH, #k. 17HE N 17X 20 cm?, /0K 1200 70, /0 1 8, MIVLR A HES, EF 3K, W
U B8 Es YA R oL e ot ek A

BER 3 ARE, PRI 34 S 0. 5 mmol/L Spm ) #1 20 mg/L TAA (W{HE-3-
), B 100 73, BB 20 ml, DIMEEK AN,
1.2 BUEFRERZ  CEFRFEY, SHMEDOBBEREF -REBFEHRE
(F)450~500 4>, R4, EEERMIFICTHEE M, BFEREER 12 KBRS X. )5
12 REWHREIE 6 XS B EH 30~35 1, DWMBKCE 1. 2 RFEMRFRD A5 H
R (B SG 2 RIFERIHFRD . 18 FRREIFFRL. S MR T, ALHMEFRISHE, Bk
FERSEPREI0OR, REF -30CHKAEPRE, BHFEBEANE., MR mal
(50~100 ) H 1M & Bk 9B HUR

ATP(ZBBR O BEE M E B RMEE RS TN, R4 RSN s E 4%
Nakamura %@ 773%™, UL ATP B R XBENIETE. ATP S HOM S HREL AN F
EOT, MR TAA RIS E S BB B I S B OB 0T SR T M
BEEDY, AR LRGP EHRERSTEN, a8, ERYRHH R E S5t
B ATROS,

2 BRESH

2.1 FREZTRA  WF AR, RMOKRHRL T SRR 4 TR, AR TER, &
FIARE, AR LEMARIE/ K « %, WHERERLPSE @R SRR, T

IR 5% SRR £ 0 9 6 A 2 5 ] 1 N EERREREARE SN ETRA
E’J”Efi’?ﬁfﬂﬂ 68. 3 % ~97.6%, ’}E ﬁ Table 1 Grain-filling status of Indica, Japonica and
FHOKT R, ST, e R Intersubspecific hybrid combinations (1HCs)
MALHEBEFEAERFRRAES wemd W Indica 4 Joponica WA THCs
B, et i o £ fplE]  ltem X ¢v. X ¢v. X CV

g,&:xj*ﬁ:}:@ﬁﬂgﬁﬁ ﬁ@g)ﬁﬁ—}" % of plump grains 96.87 2.40 95.49 3.20 90.89  5.88
BIJQE.A iﬁﬂiﬁﬁ?ﬂﬁ( a *ﬂﬁi’miﬁ Grain volume wt. 0.588 7.10 0.550 7.22 0.561 5. 31
GH A, 0 i

S T Gaminpecfic wi. 117 407 1.091 4.21 1.088 3.11
%’f'i‘?]ﬁ{éﬂl«j%%ﬂﬁﬁlﬂmfﬁi Grain thick. /1.« W 0,081 12.24 0.083 9.30 0.073 8.38
HIkrkr LK, L. lengthy W width; HC,sIntersubspecific hybrid rice

2.2 RERIESHRER
D RAEME, UHEEAZHAEEHBN S HASREMYEE =R, KEFERS
HoEA AR 63 @il 30. 07 %M 20, 61%; 4 E MY A BEETFHEH 43.99%,
B 63 & 26, 07%; ISR AET, FHREERE 58 96%, R 63 &
104.97% RV AR A AW Bo - i ER BB AR E- KL, BYRETREE
o 2 I £ 20 0 7 B

AT WAE R LR O, XA, HERFEFILE0 THRE AT RFH
TR RREOCESAETRER HIEGFREOMMM M. 5REBH, LRATHHE
Tt & I E PIEA Sl 63 MBHL, W2k &Y F0E T4 it 76 1 REHAE /D T 08 63,
fHAE 2 B W, FralTeah S, WA S8 il 63, 43 BIECIIE 63 B 4. 52% M1 66. 79%
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Table 2 Source-sink characteristics and source-sink ratio 213{ {:1\ ﬂf] Bf% Jﬁ iZfi_ Fé % HH
- Fitk 1 FHIRE (1/hm?) TR/ ng/spikete AR AL 63, B
Spikelet Dry matter accumulation Dry weight/spikelet ftil % Eﬁ % }ﬁ E/] 2% i ﬁﬁ"
. amount . . ) . \

Material 107wty WGP BH AH WGP BH AH Hy 2, Wb Bt 63 M
Shanyou 63 44. 28 17.05  11.96  4.63  38.46 28.01  10.45  13.98%, i W4 &
Parents 41,06 14.91 8. 94 5.97 36. 31 21.77 14.54 iilﬁ‘]%_](l_ 54%’ Ep

THCs 53.41 21.47 12, 00 9. 44 40, 20 22. 46 17.76 g p
H mr%%%ﬁma

WGP 24T, Whole growth period; BH: HBHT; Before heading

A, W H

AH: #8455, Alter heading

It 63 M2 26,53 D E IRl BAMIZE. B,

@i@i]& 15%9 ~J(l[l
e B R RE CIT ISR - SR RO TR &, TR

A MWL S Pl 63, W AE BOWW R AR TR # (G 3>, WFPEIIRSRC & R B in £ 5%
FH CHFED AHZ F 3L, WRER TR T A R E BRI .

ST ARG W S AR B3 HFEHRR
gﬁ%%ﬁi ’H( s T[[Z %L:‘ ZH 'é B"] 'ﬁ] k Table 3 Matter translocation status
A, MR RN mw WGBSR 25, YRR AR TR R RO
% %& E Z: A :F E = g ;}; 7[“ ﬁt Material TRA(%) EPMSS(%) RPUC(%) HI
; g . Shanyou 63 93. 14 13.98 2.01 0. 482
63, TR RMBBE o, 78. 46 1.75 6.31 0. 415
ME AW ARAEGEH BRI wes 72. 37 —14.54 8. 54 0. 408

63, A BB A — R K
T, W22 A LAY /e

TRA; Transfer ratio of assimilates, EPMSS: Export percentage of the matter in stems and

sheathss RPUC,; Residual percentage of usable carhohydratesy HI: Harvest index

FRECILAR 63 Sl 17, 5490~ 114. 71%, 3 B 30 W AR LU 63 185 18, 41 % ~112. 75 % (58

4) o LWl i) 2% 32 R 2

LS U AR R R TR I A
2.3 FRELEEHERASHREHIIXER

Hi%E 5 WA, MW R 3~12 D FRL

fa4 TRASHSAHANBATRER
Table 4 Bundle characters of conducting tissue in IHCs
LR R IRk YEAE A SR 19 g R 4
Material Position No. of TAOVB TAOV TAOP
VB (pm?/per) (pm?/per) (um?/per)
Mk 63 A ) By EIOV 68. 3 16108. 35 1353, 82 2365. 53
Shanyou Fl g5 PN 50,0 13506, 90 909. 39 2060. 69
63 228 R PBOMP 6.0 5217. 88 528. 12 807. 36
/5 ' AT Y EIOV 70. 0 19317. 40 1450, 17 2493, 24
Ce/Yang i PN 50, 0 15876. 86 1288. 71 2445, 45
s PBOMP 6.5 10146. 50 852. 85 1377. 38
PC/H UEREGS R 1R ) EIOV 71.7 21947. 95 1294. 39 2667, 88
PC/Za0 B PN 57.0 17133. 49 770. 42 2443. 11
PR - PBUMP 6.0 11203, 29 586. 81 1717, 67

VB: Vascular bundle; TADVB: Transection area of vascular bundles

TAOV: Transcction area of vessels; TAOP, Transcetion area of phlocms

EIOV : Elongated internode on average; PN Panicle necky PBOMP: Primary hranch on mid-panicle
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A T (A 1 %5 REMEREEEY
K ATP fﬂ IAA /3\ ﬁ Table § Physiological activities of grains in the filling period
%y, WHRHGSHBIK R pffﬂ:&ﬁ‘ | FFERT K Days after anthesis

. . ysiologica
FbfE 63, FFRL AT Material activity 3~12  13~30  31~48
EEWHS PC/REMK  wites ATPase(umolPi mg ' Pro.h~))  6.46 6. 40 2. 24
T; *% *ﬁ ﬁ % E ﬂ B)‘] QE Shanyou 63 S. Sase (ng ATP mg™' Pro. min ) 8. 27 8. 81 2. 89
s y - ATP (pg/grain) 13.90 8. 33 3.31
o /g X/ 1AA (ngeg "'FW) 140. 35 103. 35 49. 39
PC/E. M o3/% 8w/ ATPase(umolPi mg ™ Pro.h ') 4,92 6. 11 2.77
23. JW —8/IR36 ?*7'8 Ce/Yang S. Sase(ngATP mg 'Pro. min" ')  7.45 9. 28 5.04

ATP (pg/grain) 10. 39 8. 87 6. 61
B 422/ W{ 63 il 1AA (ngg 'FW) 125. 35 115. 62 52. 99
02428/3037 % 6 M. P/ ATPase (umolPi mg™* Pro. h™)) 3.07 4. 41 2. 64
%—“{‘2ﬁé&ﬁ§%2‘§;¢} 16 PC/Zao S.Sase (ng ATP mg ! Pro.min V) 4,91 6.63 5. 00
ATP (pg/grain) 8. 24 6. 68 4.57

N o i M - "

IF 4 33 L 1AA (ngg 'FW) 102.98  103.79 52.17

¥ 4 s

jﬁ B/‘J ﬁa }E {é‘ @Q‘J % Iﬁ 5. Sase: JE¥ME ML B§ Starch synthase
ié%ﬁ*ﬂ ﬁ*ﬁ ﬁ 9;': Zg‘ 3~12: 5 3. 6, 9l 12 K 4 KMEHFHI{EH  Mean of 4 determinations on the 3rd, 6th, 9th

HEATH XM, 4R
E LN SRR CE g
B ATP #g f0E B 5

and 12th day from anthesis; 13~30; FE/5 18, 24 fil 30 B 3 (KiME 8y B  Mean of 3 deter-
minations on the 18 th, 24 th and 30 th day from anthesis; 31~48. 7LJ5 36,42 f1 48 X 3 KM
)L Mean of 3 determinations on the 36 th,42 nd and 48 th day from anthesis

BEIEE, ATP fil IAA SR ST ZEHBM G A LEY EREEEMHL R 6), HHEEK
VIR R R SRR U R ALY REE IR EEARWEER K.

2.4 FRELRIMENEY

TR O B M AR PR R Spm M1 TAA Ja . B W1 R Y

IAA M, ATP BEFIRN & MBSV, YREHEMBR LR BERGE D.
7% BB L £ 2 I 25 1% T 4R B M A0 R R P A B E M, RN (T S B TSR A
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Table 6

EENMFILE(r) B4R

AR & E I SRR (ro)

Correlations of physiological activities of gralns at early

filling stage with transfer ratio of assimilate (r;) and

percentage of plump grains(ry)

AR TE Grain  physiological activity 1y s

ATP BgI5TE ATPase activity 0. 9846, . 0.9653. «

e A L Starch synthase activity 0.7864.. 0.9246. .

IAA B IAA content 0.9614. .« 0,9831««

ATP & ATP content 0.9512.4 0.9133. .«
* % 20,01 (n=16)

3 §Fig
AR EH, WhhE R
AAH BH -/ ERMRE MY IR

RS, BERSHASHE
e £ 4 1) 22 05 2% H #9428 Fe B AR
(K] T AR RE e 7= 1t JE R 6 (R34 A0 4
SR AR R R R b R 2
PR, X RS T A 4 AR
REARMEEFH,

XS R AT FFRDZHAY, RETEA. O fSHARSHRERES, ©
PR ZRIEEAR . WA MR, TRHASHFHLANBERERER PR SHER
SEE IR 63, BLEH R R SR RS S USSR Y R a MR 1. WA 5 EEY
HARFREG A PR IEE JAA AL ATP S it ATP BAIE R & IUBBIE 1 5 B B AR FIL M 63, 1
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Table 7 Effect of exogenous Spm and IAA on physiological activities at early filling stage and grain plumpness

b= % #H ATP F§iETE BEBY Y IR R TAA & #t YIREHE ARALK

Material Treatment ATPase Starch synthase 1AA con- Transfer percentage
activity™” activity® tent® ratio of of plump

(ngg™'\FW)  assim. (%) grains(%)
Witk 63 CK 15. 38 8. 49 143.19 84.37 86.31 b
Shanyou 63 Spm 17.43 10. 52 159. 55 87.18 89.48 a
IAA 20.18 10.47 164. 92 86. 54 90.59 a
/4 CK 11. 10 7.53 127.58 76. 87 91.13 b
Ce/Yang Spm 16, 88 1o, 11 148. 29 81.33 94.26 a
TAA 18. 3% 11.27 161,42 82.49 95.38 a
PC/H CK 8.49 5.25 105. 87 71. 34 80. 36 ¢
PC/Zao Spm 14, 24 9.11L 134.92 80, 24 85.74 b
1AA 17. 28 9. 89 157. 22 82. 18 88.10 a

O@D®. G 6 K12 K 2 R H F I Mean of two determinations on the 8 th and 12 th day from anthesis;
®: (pmol Pimg "' Pro.h=1)y @ (ngATP mg™ ‘Pro.min™ 1) a, b, o: FE¥EE F (P<0, 05) Significant difference at P<0. 05

RAET, WIS H RN R L E RN H A (PC31L/ Bk 5 18) R0 42 3518 ¥k S8 4K
T F I AR AR R T AT R AR G 03/45 7 4 5, M WIRE KL A R R E
Fe AR R AU R AR B EARSC . b, MR R R PR A R M AR TR 4 WA AR
G ICB FE AR R R A R BRI, AU TTRER . . SRR A
M7 R R 2R 2, A DKCHDRRE “ SRAIPE ™) B B0 1 2 PORF L 2R A L T M AR R4k 400 3R 1 A
PERIRI AR, BT 62 R, RGN R, BAERFRRLEAR,
BV bl B AR SR R B SRR R R R A AR (N MR . ATP F 8 1,
ATP BRI & BB E IO -G R M aF ST EHEK-RARERR, ENA
REFAROE RN BRUD R R DR B 1 RO L 5 1 M L Y ) R
VB AE BRIV . AT B B WA B W T B AR AR R TR

TRAKAE AN PR AR, WEAR R A SRR RO RRIE 08 . SRR R R, 2
FEE RS R 55 24 R0 A I SN IOV O | R HERAR T W] 38 R R M A T R 5 L
PR A AFIEA . Sl 63 AL, WRRE A R A N AL IR, R
SR A T AR B, MR R A 0 TR R A S W BART UL 63, R T WA &M
WAL T E A B 2, MERUE 3L ZRE e K, MR AR, AR, SR
W BRI RS A, RORE 2 DI, S BT R ] R I PR e 2 D
TPt 4R AR AL 4 B DB O R TS MR AR BB R R
EEORLE BB TANRIE LY N U 2V S DR RAE AR A PRy T ol Ry R R R
BB R R A SR MY ZE B AR R AR TR RGBSk ).
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Reasons for Poor Grain Plumpness in Intersubspecific Hybrid Rice

Wang Zhigin  Yang Jianchang Zhu Qingsen
Zhang Zujian ILong Youzhong Wang Xueming

(Agricultural College, Yangzhou University, Yangzhou, Jiangsu 225009)

Abstract Using several typical intersubspecific hybrid rice combinations (IHRCs) and
their parents as materials, their grain-filling characteristics and the reasons for poor grain plump-
ness were studied. The results showed that a) the grain plumpness of IHRCs, in general, was
poorer than that of Indica or Japonica rice varieties, and the coefficient of variability of plumpness
in the former was larger than that in the latter; b) IHRCs had large sink capacity, obvious het-
erosis in matter production in grain filling period (from heading to harvest), and low transfer ra-
tio of assimilate, and low translocation proportion of assimilate to panicles was an important rea-
son for poor grain plumpness of some IHRCs; ¢) in terms of physiological activities (IAA and
ATP contents, ATP ase and starch synthase activities) of grains at the early filling stage, IHRCs
were lower than Shanyou 63, and the combination with low transfer ratio of assimilate (PC311/
Zaoxiandang18) was lower than the one with the high ratio (Ce03/Yangdao 4), suggesting that
the low sink activity in early grain filling period account for low transfer ratio of assimilate and
poor grain plumpness of some IHRCs; and d) applying low concentration of Spm(spermine) and
IAA at early heading stage could increase the sink activity, remobilization of assimilate, and the

grain plumpness of IHRCs.

Key words Intersubspecific hybrid rice; Sink activity; Transfer ratio of assimilate;

Grain plumpness
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