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Table 1 Classification of grain position within a panicle

) N W 4
o ah AR B Classification of primary branches
Panicle type Varieties Total numbers of primary branches
3 Upper 3 Middle R Lower
B 57 Erect panicle THERIS 15 5 5 5
A5 5 13 4 5 4
BB R ZF 13 4 5 4
2l Curved panicle WA 315 11 3 4 4
EXH 13 4 5 4
TR WFs 12 4 4 4
1.2.3 X ¥4 H  BAE MR A Excel fil URASAS JEF — ROME 3 B i 22 R
SPSS11. 5 #1741t 73 ¥ . T R R A A s A AR e A R B AR
D N B0 — YRR BB R AR % , —
o e SR Uk % r o 85 R A e Ry TR
2.1 FRREEHOREER L P R AR R
N . UM 3 . > B £ o .
i 2 WL R SR g DD AR T R
FRTERRER MR A B 25 CHIEERHE . —
x2 N EEBIMMNERMER
Table 2 Panicle traits of six japonica rice varieties
TR %/ — A R AR
ety EE SR e g SOR TR
WE EK/em | wmm omm o =y 2 P/
fih . ) Grains ] Fieem!  Seem! Sreem!
Panicles  Panicle Primary  Second . . Seed 1000~ kgehm™?
Varieties number Grain Primary  Second . ) .
number  length branches branches setting grain Yield
per density  branches branches )
number number rate weight
panicle density  density

AL FHAY Erect panicle type
THHR1S 13.60a 19.22c¢ 191.1a 15.07a 33.07a 99.48a 0.79a 1.69a 92.06 a 23.80 ab 10511.10 a
Qianchonglang 1
RS 5 14.40a 16.33 e 163.4b 12.53 ¢ 27.93b 100.30a 0.78a 1.68a 92.23 a 22.85 bc 944.60 ab
Liaojing 5
ZF 3 14.40 a 16.53 e 157.0bc 13.07b 26.80b 95.07a 0.79a 1.69a 91.61a 22.68 ¢ 8798.55 be

SF-H#{H Mean 14.13 17. 36 170.5 13.56 29. 27 98. 28 0.78 1.69 91.97 23.11 9584. 70
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Continuing Table 2
TR/ — KA R A AR . X
o —WAL R B - Gi9i/ THRE/
. o (D] . § LA B )R/ -3
MH MK /om K K X o g 2y
fih . ) Grains ] fieem!  Sceem! Sceem!
o Panicles  Panicle Primary  Second ) . Seed 1000~ kg+hm™
Varieties number Grain ~ Primary  Second . . .
number length branches branches setting grain Yield
per density branches branches )
number number rate weight
panicle density  density
Z (il % Curved panicle type
A 315 15.20a 17.74d 112.9e 11.13e 19.33d 63.76b 0.63b 1.12b  92.57a 24.67a 7716.00 c
Shennong 315
F 48 Fengjin 14.60a 20.00b 138.5d 13.13b 20.27cd 69.35b 0.65b 1.08b 93.45a 24.35a 8489.10 bc
WEF; 13.20a 21.64a 149.7cd 12.00d 22.27c 69.39b 0.56 ¢ 1.02b 92.60a 23.87 ab 7836.90 c
¥ {E Mean 14. 33 19. 79 133.7 12.09 20. 62 67.50 0.61 1.07 92. 88 24. 30 8013. 90

T A B/NG FRERRAE 500K L 2e st B, TIE .

Note; Different lowercases indicate significant difference at 0. 05 level. The same below.

2.2 MEAREARSBUENES

A 315 WF fl T H IR 1 5 p9 k0 5 mg o — 2, [

Hie 3 AL UL, R 6 A b ARG T RLE O — A RS [RIRORE )RR AR FE B A A — OBURE
22.00~25.09 g, KL 3 5 5 M RO BRBY AR AR RFRLAY TORLH AH X8 o R BORE AR X B, P RR
75 5 TBORHR A RCEE B RN A S AT 57 el R CELSE RS il il Pl A R B REAS — 2, [A]— i

x3 MARAERELARSAFETHRENESR

Table 3 Difference of 1000-grain weight of grains at the different positions in a panicle

between two panicle types of japonica rice

BT AR TRE /g i R A S R TR/ g
|- iy 1000-grain weight of erect panicle 1000-grain weight of curved panicle
Partofthepanicle £ 1 g pmss  HEME st Wk 315 F HHERE B
Qianchonglang 1 Liaojing 5 ZFq; Mean Shennong 315 Fengjin WEFy; Mean
— KB HE Primary rachis
F3# Top 25.18 a 24.93 a 24.96 a 25.02 27.14 a 25.36 a 26.04 a 26.18
FE Middle 24.92 a 23.97 b 24.25 b 24. 38 26. 86 a 25.18 a 25.87 ab 25.97
T ¥ Bottom 24.89 a 23.21 ¢ 24,06 ¢ 24.05 26.12 b 25.15 a 25.66 b 25. 64
) Mean 24.99 24.03 24,42 24.48 26.71 25.23 25. 86 25.93
TURHFAE Secondary rachis
3 Top 23.35 a 22.24 a 24.19 a 23.26 24.55 a 23.13 a 24,28 a 23.99
H138 Middle 22.96 b 20.12 ab 20.66 b 21.25 23.86 b 22.18 b 22.21b 22.75
& Bottom 22.90 b 17.55 b 19.46 ¢ 19. 97 22.02 ¢ 20.02 ¢ 20.59 ¢ 20. 88
SEH4) Mean 23.07 19. 97 21. 44 21.49 23.48 21.78 22.36 22.54
SE-¥ Mean 24.03 B 22.00 D 22.93 CD 22.99 25.09 A 23.51 BC 24.11 B 24. 24
AR RE/ WCV 9.47 12.43 9.93 7.90 9.12 9.32

E AR RE FRFRARAE 1KE LR R EE. TR,

Note: Different capital letters indicate significant difference at 0. 01 level. The same below.
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Table 4 Variance analysis on influence of grain weight and grain position within a panicle

L7 R S Af Variety with erect panicle

25 Ml A S R Variety with curved panicle

Source of Hig TERLS RS TR WA 315 F 4 2R R
variance » Qianchonglang 1 Longjing 5 ZF Shennong 315 Fengjin WEFy;
— A A - IR AR 1 777.727 129.48* * 83.52** 663.39" " 1073.66* * 352.19*~
Primary rachis-
secondary rachis
[ #R- K- HR 2 11,47~ 26,81~ 26,79 71.42" % 85.12 39. 88" *
Top-middle-bottom
HAE Interaction 2 0.57 5.87" 12. 26 " 12. 87 * 67.63" " 26.38"*

W RPIIEAE  F A, « o« x 435138 0.05 M 0. 01 KFTFBE,

Note: The datas in the table are F-values. * and * * indicate significant difference at 0. 05 and 0. 01 level, respectively.
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B AL TR H A A8 S RACE KT 3 A il R Al

mn Al
H e 5 Al A [a] — & A ARSCRE b AN [RDRL A [R]FF
WA B A 7E— AR 1) 6 ANk 9 T b
FEAR B LLSS 6.5 4 Bir B 55 2 R eIl s i =
x5

UCBRE b 3 AN KLAL Y TR0 SR A B LS 1R
15+ 58 2 R F AR P R AR 2 LS A2 D i Y
X —REEA — 2, HERLAARR T 13— AL
B 15 1 ORLAL A TR E A AR S A2 A (E 55707 R fiE
FAAE A — 2 IR - — YRR L 14 A X 28 Al qE 28
4,56 BLAL B 5 2 RO R AR, TR L A A
X AR AR LASE 1L fi i » 5 3 RLALIR 2L 25 2
P Al . R W] [A] — A A R AR B TkE B A2 A
SRR IO KLV AT S o T ol R ol 8 LA b v —
YIS AR S ROR S N e @5 i S A TR VA
AR fe A o 3 /> B BRE AU it 7o s P AN TR A3z [8] FF
KT R 19728 5 REORT 3 A2 i B i B

AMENERRE L AR TRENESR

Table 5 Difference of 1000-grain weight of grains at the different positions in a panicle

between two panicle types of japonica rice

ELOLFERY A T ORI/

A AL R TR/ g

A, AAXTE/ AR A/
T bR 1000-grain weight of erect panicle W f % 1000-grain weight of curued panicle i %
Position of M Relati M Relati
the panicle  THER 15 DEs 5 fHR&R N A gk 315 FH o AR R en Reatve
Qianchonglang 1 Liaojing 5 ZF 3 ralio ghennong 315  Fengjin WFEFy5 ratio
¥ Upper
— K} A Primary branch
1 24.96 bc 24,17 ¢ 24,67 ¢ 24. 60 100. 00 26.90 bc 24.30 ¢ 25.35 ¢ 25.51 100. 00
2 24,71 ¢ 23.03d 23.32d 23.68 96. 27 26.04 ¢ 24.46 ¢ 24.59d 25.03 98.11
3 25.54 ab 24.99b  25.03b  25.19 102. 38 27.00 be 25.47b  26.15b 26.21 102.71
4 25.82 a 26.02 a 25.55a  25.79 104. 85 27.58 ab 26.07 a 26.84 a 26.83 105.16
5 24.53 ¢ 25.66 a 25.70 a  25.30 102. 83 28.56 a 25.93 a 26.56 a 27.02 105.89
6 25.51 ab 25.68 a 25.48 a  25.56 103. 89 26.77 be 25.95 a 26.75a 26.49 103.84
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Continuing Table 5

EOL RS T R/ g AR XHE / 25 R S A TR/ g FIRHE/
L TR ) 1000-grain weight of erect panicle i o 1000-grain weight of curved panicle Pl 9%
Position of . .
the pamicle  THEIR 1 irps s fpmm  Mean  Relative g g 4 R Mean Relatve
Qianchonglang 1 Liaojing 5 ZF 15 ratio Shennong 315  Fengjin WEi; ratio

TR Fi A Secondary branch

1 23.69 b 23.28 a 23.79a  23.59 95. 87 25.77 a 24.12 a 24.92 a 24.94  97.75
2 22.48 ¢ 20.36 b 21.43 ¢ 21.42 87.08 23.50 ¢ 21.73 ¢ 22.00 ¢ 22.41  87.83
3 23.88 a 23.09 a 21.90 b 24.77 100. 69 24.38 b 23.54 b 23.37 b 24.61  96.46

/3 Middle

— KB # Primary branch

1 24.09 d 23.38d 23.7b 23.74 96. 49 25.88 ¢ 24.16 d 25.21 e 25.08 98.31
2 23.82d 21.87 e 22.45 ¢ 22.71 92.33 25.48 d 23.61 ¢ 24.09f 24.39  95.60
3 25.02 ¢ 23.60 ¢ 24.00 b 24.20 98. 39 26.81 b 256.35 ¢ 25.69d 25.95 101.71
4 25.81 a 24.76 b 24.93a  25.17 102. 30 27.73 a 26.12 a 26.60 ¢ 26.82 105.10
5 25.51 ab 25.02 a 25.15 a 25.23 102. 54 27.56 a 26.12 a 26.75 b 26.81 105.08
6 25.25 be 25.19 a 25.22a 25.22 102.52 27.70 a 25.74 b 26.91 a 26.78 104.96

KA AE Secondary branch

1 23.28 b 23.11 a 22.74 a 23.04 93. 66 25.42 a 24.04 a 24.32 a 24.59 96. 39

2 22.08 ¢ 17.65 ¢ 18.71 ¢ 19. 48 79.18 22.55 ¢ 19.96 ¢ 20.37 ¢ 20.96 82.15

3 23.51 a 19.61 b 20.55 b 21.22 86. 26 23.62 b 22.54 b 21.93 b 22.70 88. 96
T %K Basal

— R} A Primary branch

1 24.14 ¢ 22.89 ¢ 23.76 ¢ 23.59 95.91 24.98 ¢ 24.90 ¢ 25.30 b 25.06  98.23
2 24.15 ¢ 20.63 d 22.01d  22.27 90. 51 24.58 ¢ 23.14 d 23.91 ¢ 23.88  93.59
3 24.95 b 22.69 ¢ 24.03 ¢ 23.89 97.11 25.98 b 25.20 be  25.60 b 25.59 100.29
4 25.30 a 24.01b 24.53 b 24.61 100. 05 27.15 a 25.61 ab  26.40 a 26.38 103.41
5 25.46 a 24.40 ab  25.21a  25.02 101. 72 26.93 a 25.94 a 26.43 a 26.44 103.61
6 25.33 a 24.62 a 24.81 b 24.92 101. 29 27.09 a 26.14 a 26.29 a 26.51 103.89

KK Secondary branch

1 23.39 a 22.10 a 22.45a  22.65 92. 06 24.41 a 23.87 a 23.67 a 23.98  94.00

2 22.22'b 15.30 b 17.33 ¢ 18. 29 74.33 19.96 ¢ 16.85 ¢ 17.96 ¢ 18.26  71.56

3 23.10 a 15.23 b 18.61 b  18.98 77.15 21.70 b 19.35 b 20.13 b 20.39  79.93
-3 Mean 24.35 22.68 23.43 25.63 24.08 24.69
BRRBCV/% 10. 57 12.79 10. 20 7.94 9.59 9.47

o AH X 2 H TR LA X — RO 5 LRI E B TR
Note:; Relative ratio of 1000-grain weight means the percentile of other grains to the first grain on the primary branches at the upper

part of panicle. The same below.
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Table 6 Difference of seed setting rate of grains at the different positions in a panicle

between two panicle types of japonica rice

JERA BT U 5 AR o 5 S R
FE A Setting rate of erect panicle Setting rate of curved panicle
Part of
the panicle FEWMIE  OESE HEGBE ME w3 B BHERE W
Qianchonglang 1 Liaojing 5 ZF 13 Mean Shennogn315 Fengjin WE; Mean
— K KA Primary rachis
3B Top 92.75 a 97.56 a 97.28 a 95. 87 97.27 a 97.16 a 96.01 a 95.17
HiE Middle 93.04 a 96. 25 a 95.33 b 94. 88 95.68 b 97.43 a 96. 34 a 96. 48
T# Bottom 90.67 b 98.78 a 94.08 ¢ 94.51 92.34 ¢ 95.33 b 95.44 a 96.02
F1 Mean 92.15 97.53 95. 56 95.08 95. 10 96. 64 95.93 95. 89
T RAHE Secondary rachis
|3 Top 87.11 a 96.07 a 93.58 a 92. 25 95.00 a 95.78 a 97.29 a 96.02
HiE Middle 87.24 a 92.65 b 88.65 b 89. 51 94.92 a 93.48 b 93.62 b 94.01
F# Bottom 86.98 a 91.40 ¢ 90.01 b 89. 46 93.44 b 86. 64 ¢ 92.85 b 90. 98
F-) Mean 87.11 93. 37 90. 75 90. 41 94. 45 91.97 94.59 93.67
) Mean 89.63 C 95.45 A 93.16 B 92.75 94.78 A 94.30 AB 95.26 A 94.78
BRRE/ % CV 3.22 2.99 3.49 1.82 2.26 1.78

oI 7 AT UL 6] — G R BCRE bR RUREALRRE AR 2 4 IR PR A HE PP DAL 1] T 228 3 A1

KA LE B R TE — OBORE LY 6 AR A 9 25 52
RNHESIT 3 AN R LA L FEA T LLER 6 R0 52 e »
55 2 LA B T T UORORE b 3 AR Y 25 SR
AR B LU 1 RLAL RS L 5 2.3 RO B, e ks
ALARXS T b8 — YRR SR 1L AL 18 235 552 38 4 AR X

%, LUR W RO ER 2 b (o i fIK . Il
RS CEL AL A D Al i X — R BIEAR —F, 34
L AL R IR i o R D A (DAL A (DA AR 45 5 5 ) 22 S
Wi JEE AL S R BCER T 3 /145 R R

R7T PHHEEEEELARNMFNEIZNES

Table 7 Difference of seed setting rate of grains at the different positions in a panicle

between two panicle types of japonica rice

LR R4 S

5l R AR 2 SR 6

N W/ W/
AR Setting rate of erect panicle Pt Setting rate of curved panicle Pt o
Position of v Relati v Relati
the panicle TE‘]E 1 % E*E 5 % E.*%I‘II—I!I/% ean elative YIZE 315 4511:% :,_3*%'%/% ean elative

Qianchonglang 1 Liaojing 5 ZF 3 ratio Shennong 315 Fengjin WFi; ratio
- #B Upper
KA A Primary branch
1 91. 43 be 97.56 b 100.00 a  96. 33 100. 00 91.84 ¢ 98. 36 ab 97.83 ab  96.01 100. 00
2 95.71 a 92.68 ¢ 92.45 ¢ 93.62 97.18 93.48 b 98. 36 ab 91.30 b 94. 38 98. 31
3 90. 00 ¢ 100. 00 a 100.00 a  96.67 100. 35 93.75 b 96.77 b 97.83 ab  96.12 100. 11
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Continuing Table 7
SR R % Y — 5 R G 5% % —
R bR Setting rate of erect panicle Pt % Setting rate of curved panicle Pt o
Position of
the pamicle T 15 rgEs s gz Mean Reltve g5 g g s Mean Relative
Qianchonglang 1 Liaojing 5 ZF1 ratio Shennong 315 Fengjin WFy; ratio
4 95.71 a 97.56 b 98.11 ab  97.13 100. 83 93.75 b 100. 00a 97.83 ab  97.19 101. 23
5 92.75 b 97.56 b 96.15 b 95.49 99.13 100. 00 a 98. 36 ab 91.30 b 96. 56 100. 57
6 90.91 ¢ 100. 00 a 96.97 b 95. 96 99. 62 87.84 d 91.12 ¢ 100.00 a  92.99 96. 85
KK Af Secondary branch
1 93.14 a 95.08 b 96.51 a 94.91 98.53 92.50 b 98.48 a 96. 88 a 95. 95 99. 94
2 85.29 b 95.00 b 95.35 a 91. 88 95. 38 92.50 b 90.91 b 96. 88 a 93.43 97.31
3 82.89 ¢ 98.11 a 88.89 b 89.97 93. 39 100. 00 a 97.94 a 98.11 a 98. 69 102.79
i Middle
— R A #E Primary branch
1 92.41 b 98.88 b 94.37 b 95.22 98. 84 95.31 b 95.52 b 98.55 ab  96. 46 100. 47
2 88.61 ¢ 96. 63 bc 91.55 ¢ 92. 26 95.78 100. 00 a 92.19 ¢ 94.12 b 95. 44 99. 40
3 92.41 b 92.13 ¢ 97.18 a 93.91 97.49 98. 44 ab 98. 44 ab 92.65 ¢ 96.51 100. 52
4 96. 20 a 96. 63 be 97.18 a 96. 67 100. 35 93.75 b 98. 44 ab 97.10 ab  96.43 100. 44
5 92.41 b 93.26 ¢ 97.06 a 94. 24 97.83 96. 83 ab 100. 00a 95.65 b 97.49 101. 55
6 96. 23 a 100. 00 a 94.64 b 96. 96 100. 65 89.74 ¢ 100. 00a 100.00 a  96.58 100. 60
KK AE Secondary branch
1 91.67 a 96.10 a 95.72 a 94. 50 98. 10 95.28 a 97.71 a 94.58 a 95. 85 99. 84
2 85.65 b 89.57 ¢ 85.48 b 86. 90 90. 21 96.03 a 90.84 b 93.37 a 93.41 97. 30
3 84.41 b 92.27 b 84.76 b 87.14 90. 46 93.46 b 91.89 b 92.91b 92.75 96.61
T #E Basal
— R} A Primary branch
1 92.21 a 100. 00 a 97.22 a 96. 48 100. 15 98.18 ab 95.83 b 93.85 b 95. 95 99. 94
2 87.01 b 100. 00 a 91.67 ¢ 92. 89 96.43 98.18 ab 90. 28 ¢ 98. 46 a 95. 64 99.62
3 90. 91 ab 100. 00 a 94.44 b 95.12 98. 74 94.55 b 93.06 bc 96.92 a 94. 84 98. 79
4 88.31 b 100. 00 a 91.67 ¢ 93. 33 96. 88 94.55 b 97.18 ab 93.94 b 95. 22 99. 18
5 93.24 a 94.83 ¢ 91.43 ¢ 93.17 96.72 98.18 ab 95.65 b 93.85 b 95. 89 99. 88
6 92.31 a 97.87 b 98.04 a 96.07 99.73 100. 00 a 100. 00 a 95.65 ab  98.55 102. 65
TR K AH Secondary branch
1 87.64 a 95.28 a 96.12 a 93.01 96. 56 97.56 a 95.33 a 96.15 a 96. 35 100. 35
2 83.82 b 88.19 ¢ 87.30 b 86. 44 89.73 87.70 b 76.92 ¢ 91.26 b 85. 30 88. 84
3 89.47 a 90.72 b 86.60 b 88.93 92. 32 95.05 ab 87.67 b 91.14 b 91. 29 95.08
1 Mean 90. 47 96. 14 93. 96 95.13 95.08 95. 49
85 AR 4.22 3.63 4.59 3.67 3.33 2.85
% CV
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Difference Analysis on Grain Weight and Seed Setting Rate
of Different Grain Positions at Panicle Between
Two Panicle Types of Japonica Rice

CHEN Shu-qiang
(Jiamusi Rice Research Institute, Heilongjiang Academy of Agriculture Sciences, Jiamusi,

Heilongjiang 154026)

Abstract ; In order to explore the formation causes of rice quality differences of different panicle varieties, taking
three japonica varieties with erect panicle and three with curved panicle as materials, the differences of grain
weight and seed setting rate between different grain positions of two panicle types were analyzed. The results
showed that the difference of panicle traits between erect panicle type and curved panicle varieties was obvious;
panicle types had no direct correlation with varieties for grain weight and seed setting rate. The variation in
grain weight and seed setting rate of grains at the different positions within a panicle was closely related to the
flowering order of rice grains on the rachis branches. Generally, grain weight and seed setting rate on the bran-
ches at the upper part of a panicle exhibited the greatest,at the middle part the middle,and at the basal part the
least. Grain weight and seed setting rate for the grains on a primary branch were greater than those on a sec-
ondary branch at the same part of a panicle. Grain weight and seed setting rate for the grain 4,5 and 6 on the
primary branch showed the highest, the grain 2 showed the lowest. Grain weight and seed setting rate were the
least for the second grain and the greatest for the first grain on a secondary branch within a panicle. The signifi-
cant difference was found in grain weight among grains located on different rachises(primary and secondary ra-
chises)and panicle position(top, middle and bottom) of rice. The variation in grain weight and seed setting rate
of grains at the different positions within a panicle in erect panicle type varieties was greater than that of the
curved panicle type varieties.

Key words: Japonica rice;panicle type;grain position;grain weight;seed setting rate
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