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Table 1. The cubic polynominal regression of grain filling (Lst crop)
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genotypes cubic polynominal regression R?
NTU 1026 Y =0.401+ (0.707 x 1072) t+ (0.468x 1072) t24- (0.904 X 1074) t3 0.99
wm B fF Y=0.366-+ (0976 x 1071)t— (0.128x 1072) t2— (0.812x 1075) t3 0.96
= B 67 B Y =0.346+4 (0.946 x 10~1)t— (0.343 % 10_3) t2—(0.293 % 10_4)t‘3 0.97
X B 6 B Y =0.3464 (0.248x 1071) t+ (0.384 x 1072) 12— (0.943 x 1074) 3 ’ 0.99
7 r 56 5% Y=O,357—(O.191XlO‘Z)t+(0.678><10—2)t2—(0.154X10‘3)£3 0.99
¥ ORI 11 5% Y =0.3224(0.980x 10'1)t—(0.532><10‘3)t2—\(0.278><10_4)t3 0.97
= Jk 306 B Y =0414—(0.371x 1072) t4 (0.414x 1072) 12— (0.834 x 10743 0.98
2 Jb 311 8% Y =0.3284(0.538x% 10’1)t£(6.286x 1073)t2—(0.142x 1074)t3 0.99
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Table 2. The cubic polynominal rogression of grairi filling (2nd crop)

genotypes cubic polynominal regression R2
NTU 1026 Y =0.3224(0.395x 1071 t+ (0.928 X 1073) t2— (0.254 X 104 13 0.98
m O fF Y =0362—(0.129% 1071 t+ (0.406x 1072) 2— (0780 X 10712 0.98
E OB 67 Y =0.382+ (0.535x 1072) t+ (0.272 % 1072) t2— (0.487 X 1074)t3 0.99
B E 6 M ¥ = 0.3534 (0,650 10-2) t+ (0.173 % 10-2) t2— (0.304 x 1074) 12 0.99
# 56 % Y =0.309+ (0.338% 1071) t+ (0.777x 10-3) t2— (0.197 x 104 2 0.97
ORIl 8% Y=o.288+(o.284x1o?l)t+(o.410><10-3)t2—(o.974><10-5)ts 0.95
= J¢ 306 Bk Y =0.294+ (0.445% 10-1) t+4 (0199 1073) t2— (0.110X 107413 0.95
= L 311 % Y =0.375+ (0.205x 1071 t+ (0.119% 1072) t2— (0.230 X 1074) 3 0.99
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Fig. 1. The comparison of the grain filling curve model
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Fig. 2. Predicted growth curve and actual data points of chianung-sen 11.
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Fig. 3. The grain filling curves of the 1lst a nd 2nd crops, Tai-nong €7.
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Fig. 4. The grain filling curves of the Ist and 2nd crops, Tainan 5.
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Fig. 7. The grain filling curves of the Ist a nd 2nd crops, Leou-Teur-Tzyy.
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Table 3. Grain filling characters of 8 rice genotypes (lst crop)

| Bkt ‘ PR | Gtk MO | BAAEN | o R

I{max- i Rx l:)malxv ’Tmaw Ptrue

NTU 1026 84.0 64.5 S 232 2373 2.32

H HoAF 164.0 60.3 1.93 22.96 1.93

BoOMO67 4 959 69.2 2.09 29.26 2.09

OB 6 W 69.4 63.7 2.02 30.32 2.01

SO 56 975 744 2.24 29.21 2.22

R 11 B 100.0 70.2 2.04 28.45 2.04

B dr 206 B 55.7 42.0 2.02 44.22 1.87

B Jr 311 B 38.2 49.9 1.84 32,64 1.81
Ruay. - mg/day. Ppay. © g

&4, THE 8 ME & R e B IR
Table 4. Grain filling characters of 8 rice genotypes (2nd crop)
DA | FusTEE | R ok M OE | HMUEM | %M E

Rmnx' ' Rx ] Pmax~ J Tmax- Ptrue

NTU 1026 48.8 40.3 1.70 38.15 1.76

Moo (F 57.1 399 1.52 33.02 1.30

%M 67 55.7 42.5 1.83 38.19 1.86

= M 6 B 397 301 1.43 39.74 1.41

oo 86 B 43.8 37.0 1.66 40.42 1.58

wOR 11 g 35.2 28.4 1.55 48.63 141

2 b 306 Bk 456 36.0 170 43.15 175

B 4 211 B 41.0 336 1.64 41.56 1.62
Ruayx. - mg/day.  Prax. [ g
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Table 5. Correlation cofficients among grain filling characters (1st crop)

RAFCEER ‘ TR R ‘ KB E | FRLEM ‘\ HOLERE

Rmax' i Rx i Pmax- Tmax- 1jmax-
oKk TR ER 1.00 — — _ -
Rmax-
oy o ' OE BE 0.42 1.00 — _ .
Rx ‘
5 Ok ® H —0.02 0.55 1.00 _ _
Prax
H o £ R M — 051 — 0.83%* — 006 1.00 _
max*
hid 5% i & 0.13 0.72% o 0.05%* — 033 1.00

true-

* : 504 significance. ** 19 significance.

®6. TIfFRCRITC BRI ZARRR M

Table 6. Correlation cofficients among grain filling characters (2nd crop)

AT AE | FFEEA | B K M OE | CHBEGTEM | m R E

Rx Pmax- rrmax- ‘ Pmax-

Rmax' |
_— { ]
% & % PO 1.00 — - - -
Rmax
F Y K OE R 0.91%* 1.00 - - -
Ry
5 X B = 0.52 0.41 1.00 - -
max-e
H oM O 7 OW 0.00 —018 0.81% 1.00 -
max-*
O 0.04 0.40 — 003 — 034 1.00
Ptru- e

* 1 50/ significance. **: 1% significance.
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Table 7. Correlation coefficients among grain filling characters and yield factors of

8 rice genotypes.

(1st crop)

TR TS P \ TpEhE | B ok M OE | HAEEM | m e s
Rpaee | R, L P Toax. Prrue
=4 — 0.21 0.18 — 0.18 —0.32 — 013
Height
5} B B — 0.51 — 0.20 0.50 0.63 0.25
Tiller No.
B O OB — 0.49 — 0.28 0.41 0.68* 0.15
Panicle No.
T 'R B — 0.04 0.33 — 0.06 — 0.27 - 0.05
N.
T E B B 0.26 0.78* 0.52 — 054 0.59
F.
B I ES 0.57 — 0.36 0.26 0.08 0.29
W.
& iy R 0.18 0.13 0.38 — 0.05 0.42
Fr.
Bl Tt B B 0.51 0.21 0.43 "0.06 0.28

Time to flowering

* ! 59, significance. **: 19 significance.
g
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Table 8. Correlation coefficients among grain filling characters and yield factors of

8 rice genotypes. (2nd crop)
BATEAE | TUREOEE | B ok MO | AAKEM | K5 R E
{
Rmax' Rx Pmax- N Tmax { Ptrue
= 0.08 — 028 0.27 — 0.04 0.03
Height
5 B i — 058 — 0.64% —0.33 0.68% — 042
Tiller No.
H % Om —0.35 — 052 —0.01 — 035 — 035
Panicle No.
Iz ﬁl\g OB 0.08 — 028 — 0.64% — 015 — 0.79%
7 EFﬁ B —0.38 — 048 —0.20 0.37 —0.06
"B N =® 0.00 0.27 0.58 0.09 0.80%
w. ;
¥ OB = — 032 —012 0.33 0.38 0.53
. Fr.
BO7E B B 0.51 0.41 0.04 — 0.56 ~ 019

Time to folowering
g

* . 5% significance. **: 19 significance.
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Table 9. The correlation coefficients between grain yield, grain filling characters
and yield factors. (lIst crop)

grain yield grain yield
HOA E‘ # — Q.75* HOB MO — 056
Thax panicle No.
Rl I R G S 0.79% T oF OB R O —010
Ry N.
& KT ﬁ S 0.44 EOT < S A ¢ 0.72*
Rn F.
oAk O O=H 0.36 H A iy 0.33
Prax. W.
'O " = 0.54 #h =3 v Q.37
tures Fr.
o4 B H W - 012 MR AEFH B 0.47
Total growth duration vegetative growth duration

*: 59 significance. ** 19 significance.

®10. _“HifrBMEEERTIAEERESER ZAHRE
Table 10. The correlation coefficients between grain yield, grain filling characters
and yield factor. s (2nd crop)

e B g i "
grain yield ’ grain yield
H o % M 0.86%* BB B — 022
max- panicle No.
Ty’ OE & — 016 o ' OR K — 070
Ry N.
Mook R MR —0.08 £ B K % 0.63
Riax- F.
B & M W 0.28 L i I 0.83%*
Prax. W.
' OB OB E 0.60 i o 4 0.81%
ture- Fr.
o4& FH OB B — 023 HMERET R K — 0.64
Total growth duration vegetative growth d ration

*: 50, significance. *¥: 19, significance.
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ERAHERETHBENER » SRARPEE K
» FEIR B EHRAY R T B 87 & s Ay B
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Grain-filling Characteristics and Its Relation to Yield

Components in the First and Second Rice Crops*

Chun Chu and Huu-Sheng Lu

Department of Agronomy
National Taiwan University
Taipei, Taiwan 107
Republic of China

Summary

In the first crop of 1980 and second crop of 1981, eight rice cultivars, including both
japonica and indica types, were grown under field conditions to determine the differences
in the rate and duration of grain-filling, as well as other filling characters and their
relationships to grain yield and yield components. A further objective was to find out
whether the filling rate or duration was more closely correleted to grain yield.

The cubic polynomial regression model was found to be useful for the measurement
of grain—filling characters(R*>>0.95 for all cultivars). Grain-filling rate and duration as
well as other grain-filling parameters varied among cultivars during the two different
growing seasons. It was shown that the grain-filling rate of the first crop was greater
than that of the second crop. Correlation analysis indicated that a significant positive
correlation existed between the grain-filling rate and the panicle weight in the first crop.
A significant positive relationship was found between the panicle weight and grain-filling
duration in the second crop. Although this was associated with a longer duration in the
second crop, the failure to obtain any compensating increase in the rate of dry matter
accumulation resulted in a much reduced panicle weight.

These results indicated that grain-filling rate was more imortant than duration for
grain development in both growing seasons. It is suggested that there is potential for
higher rice yield via genetic improvement of increasing the grain-filling rate.

*Supported by a grant 1980-5.1-080 (2—8) from Council for Agricultural Planning and Development,
Executive Yuan, R. O. C,
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