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Effect of Ecological Environments on Panicle Traits and Cheng’s Index
in the F, Population of Cross between Indica and Japonica in Rice

ZHAO Ming-zhu',JIN Feng' ,ZHOU Ping' ,TANG Liang' ,XU Hai' ,JIANG Yi-jun®, YANG Li’,
LI Mao-bai*,ZHANG Wen-zhong' ,CHEN Wen-fu' ,XU Zheng-jin'
('Rice Research Institute of Shenyang Agricultural University/Key Laboratory of Northern Rice Biology ,Genetics and Breeding
Ministry of Agriculture , Shenyang 110866 ;> Guangdong Academy of Agricliural Sciences ,Guangzhou 510640,
*Rice and Sorghum Research Institute , Sichuan Academy of Agricultural Science ,Luzhou 646100
*Institute of Crop Breeding and Cultivation ,Shanghai Academy of Agricultural Sciences ,Shanghai 201106)

Abstract: The purpose of this study was to analyze the variation tendency of panicle traits and Cheng’s in-
dex and their relationship under different ecological environments. The F, population from a cross between Indi-
ca variety Wanlun 422 and Japonica variety Shengnong 265 used as materials, which was grew in Liaoning, Si-
chuan, and Shanghai in the same year. The results showed that the panicle traits changed significantly in the
three places, with the panicle length ( PL) longer, the higher secondary branches ( SB) , but the lower seed set-
ting rate (SSR) ,and SSR had extremely positive correlation with grain density ( GD) in Sichuan and Shang-
hai. While in Liaoning,the shorter PL,the more primary branches ( PB) and the higher SSR, but SSR had no
extremely correlation with GD. The frequency distribution of Cheng’s index, pubescences of leaf, panicle node
length , color of spike and grain length/width under different environments were all japonicalinous, which were
increasing from northern to southern of China. The Cheng's index with the panicle curve degree (PCD) had no
significant correlation in the three places. In Sichuan the Cheng’s index had extremely negative correlation with

GD, but it had extremely positive correlation with SSR and 1000-grain weight ( TGW ). In Shanghai the Cheng’
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s index had extremely positive correlation with SSR. In Liaoning the Cheng’s index had extremely negative

correlation with GD,PB,SB, and Grains, but it had extremely positive correlation with PL. There is no deny-

ing the fact that coordinating the improvement of panicle structure and complementation between advantages

and disadvantages through subspecies hybrid should accord to local conditions in the super high-yielding rice

breeding.

Key words: Rice; Environment; Indica-Japonica; Panicle traits; Cheng’s index
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Table 1 Changes of panicle traits under different environments
. Yo g 1 % B/P
e R Bkt N
Hi X A o MK (em) N REL WIR(%)  TRE(g)
5 R (Gs/cm) 1% 2
Region Item PL Gs/P SSR TGW
PCD GD PB/P SB/P
pgJi sc H4{H Mean 43 22.65 10.99 14. 10 46. 84 246. 16 78.39 21.65
FrifiZ2 s 29 3.38 2.95 1.76 12. 69 64. 16 12.54 2.43
CV(%) 66 14.92 26. 84 12.48 27.09 26. 06 16. 00 11.22
#e/ME Min. 0 16. 00 3.70 8.00 14.25 90. 00 17.27 13. 88
W KAE Max. 105 33.20 26. 66 19. 40 86. 00 453.20 97. 62 28.29
1 SH {8 Mean 52 27.43 8. 68 13.55 45.30 233.89 68. 66 20. 25
FRAfEZE s 30 3.82 2.15 1.56 10. 50 50. 85 15.23 2.64
CV(% ) 58 13.93 24.77 11.51 23.18 21.74 22.18 13. 04
e/IME Min. 0 20. 00 3.91 10. 00 22.00 133. 60 18. 86 13.45
e KAH Max. 122 35.90 16.53 18.20 75.40 414. 80 93.05 26. 56
LT LN {8 Mean 50 21.69 10. 56 14. 89 42. 41 224.47 81.41 21.91
PRifEZE s 30 3.01 2.90 1. 86 10. 82 50. 15 15.39 2.46
CV(% ) 60 13. 88 27.46 12.49 25.51 22.34 18.90 11.23
#e/IME Min. 0 14. 20 5.74 10. 00 14. 00 113. 60 13.54 14.91
W KAE Max. 115 30.70 24.41 25. 00 71.40 407. 60 97. 60 29.08
b DX [ 22 5 F value 4.25* 124.15** 30.81%* 23.68*F  7.12** 7.07* 32.66 " 19.10**
Differenc:
PO i ST () —6.84° 0.95** 0.43 —0.79%" 44377 21697 -3.02° ~0.26
SC-LN
- TEM (D) 2.00 5.74 % -1.88**  -1.34** 2.89" 9.42 —12.75** -1.65**
SH-LN
Pujil - B2 (L) —8.84 7 —4.78** 2.31% 0.55**  1.54 12.27 9.73** 1.40**
SC-SH
*5% WEKT, " 1% BEKT, T
* Significant at the 0. 05 probability level, ** Significant at the 0. 01 probability level.
PCD: panicle curve degree; PL:panicle length; GD:grains density; PB:primary branches; SB:secondary branches; P:panicle; Gs:grains; SSR:seed
setting rate; TGW ;1000-grain weight. SC; Sichuan ; SH ; Shang hai ; LN ; Liaoning, The same as below
2.2 FAEESEFHKBILMERHETW 50 =4 i| sC
P L ATLLE DT IR R R s S0 o L i
L 1
I

At I HLAL i SR 3 s DU 1A e R A SOk B AR T
LT R _E B AN A AR,

M3 Al KUEHTE 3

b
ﬂ

4 No. of plamt
=R

SN

ANl DX IE S 3 5 B S SE (TR 3 41 DX i
BEOM 5 1 ~ 2 BEAT AR L 3 R DY 1 20 T 2500 A1
A L ¥ S PRS0 A 5 R BAELL T oA ol o A, £ L
PR DU )1 Ay Qi 58 73 A1 5 W 2L 7 Y )1 A i Al 23
fii 7€ D RE oA, AT UA AR
R 1~ 2 BRI S8 TR 58 L3 1) i A
BRI,

E

12 13 |4 15 16 17 18 19 Zf.l 21 2'-' ZT
PR A% Cheng'index

E1 BREHHIESS
Fig. 1 Frequency distribution of Cheng’s index

2.3 AEESHFHENERSERERHNXE
HARDC MM Al A (e 4) B8 IRAE Bre U1 5 %
R RE A R ARG, 5 A5 90R M TR 2 B I

1011



6 ] BRSSP RIEESZ F, BB S R HE R 2 1085

K2 ARESFOHEBEREREXE

Table 2 The relation between panicle traits under different environments

T H HilX K pL EREE LB 2 R Higk RS TR
Ttem Region . GD PB/P SB/P Gs/P SSR TGW
T PCD il sc 0.596 ** -0.110 0.070 0. 120 0.208 ** 0.287** 0. 050
i sH 0.313 -0.226 " 0. 100 -0. 060 -0.070 0. 468 ** 0.172*
LT IN 0.537 ** -0.270** 0. 040 -0.050 0.010 0.285"" 0.178*
K PL il sc -0.292* 0.070 0. 140 0.226"* 0. 130 0.425**
Ei SH -0.539**  -0.010 -0.070 -0.030 0. 020 0.277**
T LN -0.526"*  -0.070 -0.070 -0.050 0.281 " 0.552**
FERIBRE GD i sc 0.581** 0.661 " 0.854** -0.154" -0.255""
i sH 0. 507 ** 0. 803 ** 0. 850 ** -0.238*"  -0.235%*
LT IN 0.575** 0.816** 0. 863 -0.110 -0.454**
1 AL AEEL PB/P i s 0. 465 ** 0. 624 0. 060 -0.050
i SH 0.512* 0.594 ** -0.03 -0.110
iL7 LN 0.585** 0.675"* 0. 020 -0.268**
2 KA SB/P i sc 0.756 -0.080 -0.040
i SH 0.924 ** -0.211°* -0.120
LT LN 0.927** 0.06 -0.255**
KL Gs/P Pl sc ~0.10 -0.050
i SH -0.257**  -0.100
L7 LN 0. 030 -0.241 %"
4573 SSR il sc 0.214**
i SH 0.195"
LT LN 0.223**

K3 FRESFHLMERNS 5

Table 3 The distribution of subspecies characteristics under different environments

ZE9% M43 Grade and evaluation

Hi X Region I H Ttem P{H Mean FRfE2E s
0 1 2 3 4
mji sc THRR T /W 0 1 164 28 2.32 0.24
1 ~2 #35K LoR 0 13 133 42 5 2.22 0.53
) )2 v PhR 0 0 1 3 189 3.97 0.19
LGP 4 40 41 86 22 2.42 1.01
"% LP 43 37 41 36 36 1.92 1.42
iR GC 4 6 51 108 24 2.74 0. 80
-1 SH THRARTELL L/W 0 0 74 55 0 2.47 0.19
1 ~2 FF5 K LoR 0 0 27 71 25 3.07 0.71
1} 5 PhR 0 0 0 14 115 3.89 0.31
#E& GP 8 33 37 49 2 2.03 0.98
"E LP 10 13 21 29 56 2.84 1.30
TR T Ge 4 13 38 61 13 2.51 0.92
LFIN FRK T /W 0 3 165 10 0 2.25 0.25
1 ~2 B K LoR 0 18 133 25 2 2.08 0.48
) )2 v PhR 0 0 1 20 157 3.88 0.35
& GP 12 61 52 41 12 1.89 1.05
% LP 54 64 20 26 14 1.34 1.27
iR GC 6 30 60 70 12 2.29 0.94

L/W :length/width ratio of grains; LoR :length of 1st & 2nd rachis; PhR:phenol reactions. GP:glume pubescence; LP:leaf pubescence. GC: glume color
at heading.
R4 FRESHFHERIEHSEBEROBERE

Table 4 The correlation between Cheng’s index and panicle traits under different environments

FRERE L B 2 B R ZhIE TRLE
HBIX Region REH i PCD Hi PL - "
GD PB/P SB/P Gs/P SSR TGW
)i sc 0. 047 0.061 -0.141" -0.091 -0.057 -0.137 0. 166 * 0.160 "
¥ SH 0. 035 0. 149 -0.159 -0. 006 -0.098 -0.09 0.186" 0. 103

L7 LN 0.112 0.171" -0.320"" -0.315"" -0.271"" -0.288"" -0.023 0. 142
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Fig.2 Changes ofpanicle traits between different subspecies

H:indica; H':indicalinous; K’ :japonicalinous; K:japonica.
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