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Table 1 Cluster analysis on sink capacity in rice recombinant inbred lines derived from a cross of Zhenshan 97 X Minghui 63

Es3t| EEN ¥/ (g/m?) B/ME/ (g/m?) KA/ (g/m?) o 5 BB
Type Number of lines Average Minimum Maximum (0%

A 4 388.0 £ 72.6 289.4 451.6 18.7

B 14 575.3 £ 25.1 e 508.9 604. 7 4.4

C 32 667.3 £ 25.24d 619.8 705.1 3.8

D 24 728.4 £ 9.8 ¢ 713.6 747.9 1.3

E 37 793.4 £ 25.5b 756.7 836. 1 3.2

F 16 887.24 30.2 a 847.8 945. 4 3.4

1) 3% FBOHE o S S b e 22 [A) — A PP A () 9 S5 3 3 R B i) 22 7 3 (P<<0. 05) . T Al

Values represent the means= SDj;

Means followed by different letters within the same column are significantly different at 0. 05 level. The same as follows.

R2 TEEFREKREBRRAEHNSCRENRRE

Table 2

NSC concentrations and accumulations of rice genotypes with various sink capacity at three growth stages

A5 30 d 30 days after transplanting

I Heading stage

J W] Mature stage

-
”é:,pies i/ (mg/g) R /(g/m?) i/ (mg/g) HEH/(g/m?) i/ (mg/g) il /(g/m?)
CnscV TMnsc? Crsc TMnsc Crse TMxsc
A 31.8 * 6.6 a 3.6 2 0.7a 126.0 4 34.2 a 47.3 + 16.3 ¢ 40.7 + 11.3 ab 13.1 £5.8b
B 28.9 £ 12.9 a 3.2 = 1.6 ab 118.8 + 26.2 a 54.0 = 11.1 ¢ 31.7 = 11.8 b 11.8 £ 8.1b
C 24 .24+ 4.8b 2.5 £ 0.6¢ 116.8 4+ 26.2 a 64.7 = 17.2 ¢ 50.7 + 26.8 a 23.2 +16.9 a
D 26.5 + 8.4 ab 2.7 £ 0.9 be 115.4 + 33.3 a 62.4 4 23.3 be 49.0 + 20.8 a 21.2 +12.0 a
E 24,9 + 5.4 ab 2.6 £0.7c¢ 121.9 4+ 29.0 a 73.0 4+ 19.6 ab 46.3 + 19.3 a 20.8 +11.1a
F 24.6 = 5.6 ab 2.5 £ 0.6¢ 127.8 + 24.5 a 82.8 = 16.8 a 40.4 + 22,3 ab 19.9 £ 14.4 a

1) Cnsc : Contcent of NSC in stems; 2) TMuysc : Total mass of NSC in stems. The same as below.

M 3 AL TER AR 30 d 2, 2
NSC 1 2 4 Fifi 3 2 25 1 48 i 3 3%, i NSC %
AL EREORI B B RS 30 d 2585 NSC By ]
B 5 AR R NSC B 1 L) Bl 2
B R BRAR L, RN A RKREKRLF Kb,

MR R E AR S B HIT 30 d 2 4 =K
NSC FR 2R &9 3 & 2 4 2 3% 2k PE IE A OC G =
0.96" "), 5B 30 d NSC FH R 1 i il 8 10 25 485
NSC R 2 & /9 1t ] 2 % 2 F M % (=
—0.96" "),
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®3 AEEFEKRBHERG 30 d EMBEHZH NSC 88 (Cusc ) IR RE (TMe ) HIER
Table 3 Changes in NSC content and accumulations of rice genotypes with various sink capacity during

the duration from 30 days after transplanting (DAT) to heading date

B3 Fa AL/ (mg/ ) RGN/ (g/m?) BAE 30 dHBERSHMBMHMEREZIL/%
Types Change in Cxsc Change in TMxsc TMusc at 30 DAT/TMnysc at heading

A 94.2 £ 28.7 a 43.6 + 15.9 ¢ 8.3 £ 2.7a

B 89.9+ 28.6 a 50.8 + 11.2 ¢ 6.2+ 3.1b

C 92.6 = 24.9 a 62.2 + 17.1 be 4.1+ 1.4 cd

D 88.9 = 33.0 a 59.7+ 23.3 ¢ 4.8+ 2.2 ¢

E 97.0 = 29.2 a 70.4 4 19.7 ab 3.8+t 1.4d

F 103.2 + 22.2 a 80.3 + 16.5 a 3.1+ 0.8d

23 ARERFE/KTEEE NSC iz

(P S PSS NN TRV T
(ATMyse) B Z 380, HPE 25 8 K, AT Myse 3 0
AR JRE B (TR 1A . 25885 NSC X 7™ it 11 22 0 57 ik
F(AC O TEARF A B AR R BT B & 25 5
(K 1B), £ AB.C.D 2RI rh, [ 75 B 75 534 K,
ACusc IR B L D BRK R ACwse I /D
b A BERWA 3.9%. £ D.EF KB, ACus
B P2 25 o 1GR3 L F R KR A ACase [
DRFRWEINT 2.6% . FEHRE/N A FHIREK
M F 25, ACsc BB 3 3 TR MMM D KK R,
FP RV S I 1], R[] JE 75 i 2R R[] NSC R M i %
ZRAREE 1O,

24 AEERSKEEDN T EFFEMIFEEL

HH 3R 4 WAL, BE A PR 25 o 1 0, il R A0 A 0 ()
TR /N A SR B R R S AR A 0 A R [ 2
) 25 Sk B B K BILLE R F RRREK A
RRFR /N AR 75 H 70 0] 4 Bl 1 B A7 2 5
T R A b 35 22 5, B AR PR 2 o 15 n B0 A6 J2 75 - T
FUE B E WA, A KRR, &0 125
em® /g, F R/, 77 em®/g.

FHOCHE A BT R WL RS 1 5 R 4 8 R4 (=
0.91" ") /N RER (r=0.85"" ) H#F 1%
(r=0.86" ") R B FEEMLE, ATMsc 7305
FEF RS RBE (r=0.97" ") /NEE R B &
(r=0.74" ) B EZ(r=0.84" ") BB EFEHE,

< 100

: = b

! = . £ 60

o =\ S e

= = =< 40

= X i

® b g 20

b 0 z 0 = 0

z A B CDEF A B CDEF A B CDEF

VR R
Types of sink capacity

e 2
Types of sink capacity

JE A R

Types of sink capacity

ATMnsc : Apparent transferred mass of NSC from stems to grains; ACnsc, Apparent contribution of transferred NSC from stems to

grain yield; ARnsc, Apparent ratio of transferred NSC from stems to grains.

Bl AEAEBEKBEENSCRUEEZE(A) . KUTME(B)IMEMEIZER(C)
Fig.1 The ATMysc (A),ACusc (B) and ARysc (C) of rice genotypes with various sink capacity

R4 TRERBKREENARFMEMIRELL

Table 4 The characteristics of transport tissue in peduncle and leaf area per unit sink capacity in rice genotypes with various sink capacity

HA R AR AN R MSE 2/ mm AL R AR/ (em? /)
Types No. of LVBV No. of SVB? Peduncle diameter Leaf area per unit sink capacity
A 14.2 £ 2.1¢ 17.2 £ 2.7 ¢ 2.0+ 0.2 ¢ 124.6 4+ 26.7 a

B 15.2 £ 1.6 be 20.3 = 2.7 ab 2.2+ 0.2ab 96.7 = 12.0b

C 15.6 4+ 2.0 be 20.4 + 2.1 ab 2.2 4+ 0.2ab 93.4 £ 8.7b

D 15.0 £ 1.8 ¢ 19.7 £ 1.9b 2.1 4 0.2 be 85.6 = 9.2 ¢

E 16.4 £ 2.1 ab 21.4 = 2.3 a 2.2+ 0.2a 81.9 + 10.5 cd

F 17.0 £ 2.5 a 20.8 = 2.2 ab 2.3 +0.2a 77.1 £ 6.7d

1)LVB:Large vascular bundle; 2)SVB:Small vascular bundle.
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Abstract To study stem non-structural carbohydrate (NSC) accumulation and translocation from
stems to grains in rice genotypes with various sink capacity, 127 recombinant inbred lines derived from
the cross of Zhenshan 97 X Minghui 63 were planted under field conditions in two years. NSC concentra-
tions and accumulations in stems at three stages (30 days after transplanting, heading date,and maturi-
ty),leaf area,diameter and number of vascular bundles in peduncle,and grain yield were investigated.
There were large genotypic variations of sink capacity among lines ranging from 289. 4 g/m’to 945. 4
g/m?”. Based on sink capacity,all lines were clustered into 6 types including mean sink capacity of 388. 0
(A type),575. 3(B type) ,667. 3(C type),728. 4(D type),793. 4(E type) ,and 887. 2 (F type) g/m?*. NSC
concentrations and accumulations of the six types at heading stage were significantly higher than those at
30 days of transplanting and maturity. NSC concentrations and accumulations of the types with small
sink capacity (A and B types) were generally higher than those of the ones with large sink capacity at 30
days of transplanting. However, they were lower at maturity. At heading stage,the types with large sink
capacity had higher NSC accumulations than those with small sink capacity, in spite of insignificant
difference in the NSC concentrations. Types with large sink capacity had generally more vascular bundles
in peduncle and low source:sink ratio (leaf area per unit sink capacity). Changes in NSC concentrations
during the duration from 30 days after transplanting to heading were not significant between the six
types. Changes in NSC accumulations increased with the increase of sink capacity. As sink capacity in-
creased,the apparent transferred mass of NSC (ATMysc) increased. However,the apparent contribution
of transferred NSC to grain yield (ACysc) declined first and increased later. ACysc was higher for types
with large sink capacity, which may be due to the large NSC accumulation before heading. The large
ATMysc during grain filling, the more stem vascular bundles,and the low source:sink ratio. Considering
relatively small leaf area per unit sink capacity for types with large sink capacity,increasing leaf area and
stem NSC accumulation as source for yield formation might be an approach to obtain high grain yield for
genotypes with large sink capacity.

Key words rice; sink capacity; non-structural carbohydrate; accumulation and translocation; re-

combinant inbred lines
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