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Abstract; In order to elucidate the changes of agronomic traits during genetic improvement, 23 typical indica hybrid rice combi-
nations applied in the production in the middle and lower reaches of the Yangtze River during the last 30 years were used. All
the hybrid rice combinations were grown in the same field, yield and morphological characters of single plant were compared,
and correlation and path analyses among agronomic characteristics were conducted. During the 30 years of genetic improve-
ment, the effective panicle number per plant was progressively decreased, which caused the decrease of grain yield and biomass
per plant of hybrid rice combinations in spite of the slightly increased plant height, 1000-grain weight and number of grains per
panicle. Although the transformation percentage of the matter in stem and sheath decreased after flowering, leal photosynthet-
ic capacity after flowering increased as well as panicle weight. Correlation and path analyses showed that although both bio-
mass per plant and number of grains per panicle were significantly correlated with grain yield per plant, biomass per plant acted
as the key factor affecting yield per plant. It is suggested that in rice high yield cultivation, panicle number was as important as
large panicle, and tillering ability should not be neglected in breeding.
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Table 1. Agronomic traits of indica hybrid rice combinations.
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HE A Growth No. _O Plant 1000- Grain Biomass sk Yield
. . Released . effective K . Harvest
Combination duration . height grain number  per plant . per plant
year panicles R K index
/d /em weight/g per panicle /g /g
per plant
® it 2 5 Nanyou 2 1976 119 26. 3 101.0 24.4 125.5 150.5 0.53 80. 4
Wik 2 5 Shanyou 2 1977 125 25.6 102. 0 25.7 134.0 184.5 0. 54 99.8
Al 3 %5 Shanyou 3 1977 125 25.0 105. 8 26.0 137.1 186. 2 0.53 98.2
Pufl 3 5 Siyou 3 1978 125 25.0 100. 8 28.8 145.7 195. 8 0.54 105. 1
ik 6 5 Shanyou 6 1980 119 28.8 95.5 23.5 130. 2 166. 4 0.53 88.0
A 6 5 Weiyou 6 1982 119 25.8 94. 3 24.3 124.3 147.6 0.53 77.6
A4 63 Shanyou 63 1983 138 28.8 102.3 24,2 116. 8 156.9 0.52 81.0
AL 64 Weiyou 64 1984 118 27.8 115.8 28.8 156. 6 248.0 0.55 137.5
Al 64 Shanyou 64 1985 118 33.4 98.3 25.5 97.1 154.9 0.55 84.9
D {f; 63 D you 63 1987 140 21.5 122.3 29.1 146. 2 176. 8 0.52 91. 4
WA 46 Weiyou 46 1988 125 20. 8 107.3 29.2 118.7 140.0 0.51 71.8
AL EE 99 Shanyougui 99 1989 125 24.5 115.3 26.6 129. 6 156. 1 0. 54 84.6
P 63 Xieyou 63 1989 140 25.4 111.3 30.7 128. 8 199. 3 0.53 105. 6
i 63 1T you 63 1990 140 20. 8 123.0 27.0 165. 6 172.7 0. 54 92.7
AL 10 5 Shanyou 10 1990 125 27.0 106. 8 25.8 119. 2 181.5 0. 50 90. 2
YrMIE 46 Xieyou 46 1990 140 20.8 109. 3 28.5 138.3 152.3 0. 54 81.8
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J&A 77 Weiyou 77 1994 119 23.0 108.0 30.9 106. 0 141.0 0. 54 75.4
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FW{ 1 5 Fengliangyou 1 2003 135 16.0 122.0 27.2 137.8 145.0 0.52 76.0
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Fig. 1. Agronomic traits of 23 indica hybrid rice combinations released in different years.
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Table 2. Coefficients of correlations among agronomic traits of indica hybrid rice combinations.

ik R RO = TR E EERE S R kA SR 48 %L
Trai No. of effective Plant 1000-grain Grain number Biomass Harvest
rait
panicles per plant height weight per panicle per plant index

i Plant height —0.420* 1. 000
TBLH 1000-grain weight —0. 469" 0.397 1.000
4 H 4 %L Grain number per panicle —0.431" 0.645* * 0.169 1. 000
Bk kM) Biomass per plant 0.424~ 0.324 0.092 0.467 1. 000
3k 45 % Harvest index —0.009 —0.100 0.130 0.175 0.081 1. 000
Bikk "R/ Grain yield per plant 0.401 0.303 0.113 0.486* 0.987** 0.232

* L AR RIK 0,05 F 0. 01 BB KE.

* . ** Significant at 0. 05 and 0. 01 levels, respectively.

Pl RE RS AN X R . St — W
A B R R R R AT T s AR B, A5 R
FTL R A ) B S R T Y e AR R RO
1. 012, Hu bR A= Py i o B R AT AR 00 g R 2 Y
[F] 42 308 4% 2R K00 ) 9 — 0. 0211 — 0. 013, B BEORL ¥
55 FUbR R Y B HGE AR R R — 0. 031, 3 UKL
T Ao AR A AR B A | R AR B Y ) E AR R
BArH A 0,021, —0. 002 F1 0. 473, $i B A= ¥y 1= &
MR BN R BRSO AR A S
PR R AN OGN
2.3 ZXBEHERREITAUBNYRRARSEE
Engledow! 818 YO 1E ¥y 9 7 &5k 7 i Ry BEEL
B RO BONURLE 3 4> PR B T A b e 0 BE AR
FIBCR o 8 8 LT — o = B i 4 DR

25 o F¢ MY Full-heading stage
=90 m Y] Maturity stage
3 & J U — FF U] Maturity —Full heading
< 15 } °
i 2 ° °°°8 ° »
X 5§10 | oo °
{ % °o "oom U :° . L]
d- | | L1 |
Tz 05  u"m , ™ Em
200 t
o ad a8 a 2 aa °
Q-05 | & a %an2 3 a
_10 1 1 1 1 1 1
1974 1979 1984 1989 1994 1999 2004 2009
2 60
2 |}
Q
g 50 . . "
e, . n "
7] A [}
E‘ 40 ] n A I.. [ ] a
g e .
N Al
z 30 AAA oG .- aat A °
S 20 | s 8 & ) =0.0106x —20.043
i 4 R?=02493"
B S e -
10 F o 2 060 TS M e
; B o [
00 ) L 2 ) L 1

1974 1979 1984 1989
LE4 Year
A2 A RBASLLEMBRENHRRRELH#iE

1994 1999 2004 2009

B RER B ORI 45 SRR, o R 3 IR
P95 BT SRR A AT G T DK 7 A AT
T3] B b LA DRy 5 A 55 R O B A A SR 1 A ROIR B
Ak,

TE IR A B 23 Bt 1 2% SRR 2 4 18 2 At o
[ VD i s 2 DB L /S L VA o /S AN N
AP R R 55z . B 2 Bon 1T RSSHIfE 4
A AR AR T R 2R R ) O R G s Ol . 1976 —
1989 4F 75 LAY it Fh ST RS A5 XM T IR B E
JEAF Ay RS2 3 0 1989 4F J U AR X A3 5E 5 it B
IRE T Jo kDU it s o 7 AL A RS R R . A
A BB R A 25 3 o R I 5 U B ) A
(19 % SOl A 2L A5 5 R0 D 2 S S B Y O 5 2
il » 5 B U K A 194 B o T R R A A A 5

40 4 =0.0557x —108.17

o I .
; a0 | R 0.3028°o°° o R
w20 ¢ Boom g : u
I g ° A 1T
= ] o FL.
k£ 10} "
- y =-0.0442x + 86.763
1) -
W2 oo} R =0.4468 R
D
= a
2 40t Mﬁ aa 2
& )
A 2.0 " 1 " 1 " 1 )
1974 1979 1984 1989 1994 1999 2004 2009
100 r
o
E [ ]
3 80 n . ]
5 [ ] y =0.0413x —77.663
a [ ] - L] 5 *
§ 60 } = - ... R°=02114
n n
n oo
m °
40 °
I ° 0® °
§ A e ‘ a A a
3 20 | O a LI A
ad a A a 24,
B o s b

1974 1979 1984 1989 1994 1999 2004 2009
LE4 Year

Fig. 2. Dry matter accumulation in a culm after heading for indica hybrid rice combinations.
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