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Table 1 The effect of glume-opening degree on the seed germination rate and germination vigor
ST I ORL BRI R R FAEIT R E
Normal kernel Light glume-openging kernel Heavy glume-openging kernel
st ot

Variety B/ % RHFEE/Y /% RHEE/ Y, BIEBI% RHER/U

Germination Germination Germination Germination Germination Germination
vigor rate vigor rate vigor rate
B g 12 Kendaol2 78.0 96. 0 71.0 86.0 53.5 73.2
JeAE 10 5 Longjing No. 10 74.0 94.0 73.6 83.5 62.6 70. 6
T K 19 Longjing 19 68.0 95.0 59.0 85. 6 51.8 78.4
ZR4¢ 424 Dongnong 424 77.0 96. 0 75.2 86.5 64. 1 80. 8
2 H 131 Kongyu 131 69.0 93.0 58.0 83.2 49.6 75.4
47T 19 Hejiang 19 71.0 93.5 63.0 85.4 57.4 76.6
S Average 72.8 94. 6 66. 6 85.0 56.5 75.8

2.1.2 EABAFRAREAT G L LT LG
v 3R 2 AR OE R T A 2 O R Al AR A
BUIE S T R4 KT R A5 2 5) 2 47 F

WY, 5 KRN IE 3 B 2 2L 80T 2L B 1
BN R T2 A E R IR Y K K N R TE 11
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Table 2 The situation of germ infection and malformed seedling rate of glume-opening seeds

#i5¢ IE % KL Normal glume kernel

it Bl

Hise 4452 Light glume-opening

i 7 %4 Heavy glume-opening

Variety 2 R g W JE B B AR W T B A R Y Wi JE B
Mold infection  Malformed seedling ~ Mold infection =~ Molformed seedling ~ Mold infection Molformed seedling
JEAE 14 0 1 12 6 26 12
Longjing 14
g A S 0 2 10 5 23 10
Suijing No. 4

2.2 HFAMBERERBIME

2.2.1 Humsr# kA NYw LIWLUBFBE
K10 5550 52 TF 2R0 0 BE i oK 5 24 %0 oKk
17% B8k b7 1106 dUpdor 5 926, 1E 7 7 1) B
Aok A% AR 3% Bk 6%, H ok
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Table 3 Comparison of brown rice appearance between glume-opening grain and normal grain

. J 4 10 5 Longjing No. 10 B 12 Kendao 12

i oK A1
Appearance of brown rice

Cracking grain Normal grain Glume-opening grain Cracking grain
BE 45K Spot rice 24 4 21 4

A 4k Colouring particles 17 3 18 4
2 2¢ Glume-opening rice 11 6 9 8
Hi ki Insect eroding rice 9 3 12 6

2.2.2 ABAMBoAERFEEH ARG Y R FHOKRFBAL. 25 131 BEOK R R OR RAL LR
4 KW BEE BRI, R 10 5 e RE 19, /N, RINAE T R AE 10 5 kA H 131 ZFR
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Table 4 The effect of different glume-opening rate on brown rice rate and milled rice rate

FR 0 U 10% AR 209 BRI 30%%
Glume-opening rate 0 Glume-opening rate 10% Glume-opening rate 20%  Glume-opening rate 30 %
[=}
s ot
Variets BORR/% RORR/Y RORR/K RRR/Y RKE/% ORORE/% RORR/Y% RDRR/%
Brown rice  Milled rice  Brown rice  Milled rice  Brown rice  Milled rice ~ Brown rice Milled rice
rate rate rate rate rate rate rate rate
J R 10 5 Longjing No. 10 83.5 73.0 81.4 72.7 78.9 69. 8 76.4 67.3
Je A 19 Longjingl9 85.0 77.0 82.4 75.3 80. 6 73.2 79.1 70.7
B 12 Kendaol2 84. 8 76.9 82.9 75.1 81.1 73.2 78.0 69. 6
25 H 131 Kongyul3l 84.1 77.1 82.6 75.8 80. 7 73.1 78.1 70.1
2.3 HIMHRBWXE FEAARAF — B0, SLFR 5 1 i T LR AR IR L
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AT — S Y5 TR 0 S50 4 08 B ol 52 MR 250K 5 AN [ [F1) 2 S A S5 o il DX PR 3R M) 22 5 A 3, i W [ —

Ml A5 AN [ it B R AR AR ] RS SRR A R B BB TE R ] S AR B R 2
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Table 5 Comparison on glume-opening rate for the same variety in different sites

BT T 2R % LR RF R/ %
= i Percentage of glume-opening in Jiamusi Percentage of glume-opening in Luobei
Variety # K Repeat B # & Repeat S 2 {E
I Il I Average 1 I ik Average
JelE 10 2 Longjing 10 26.2 24.7 21.2 24.0 39.4 36.5 12.3 39.4
B fFH 12 Kendao 12 15.8 16. 4 14. 3 15.5 18.7 13.6 15.4 15.9
Je k8 19 Longjing 19 9.4 11.2 7.3 9.3 6.8 8.9 9.4 8.4
% 4¢ 424 Dongnong 424 16. 4 19.6 18.7 18.2 9.8 6.7 9.5 8.7
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Continuing Table 5

HA TR R % B %
=8 Percentage of glume-opening in Jiamusi Percentage of glume-opening in Luobei

Variety & Repeat - H F 4 Repeat -1

1 Il I Average 1 I il Average
2% 4 5 Suijing No. 4 7.6 5.4 8.1 7.0 11.2 12.9 9.8 11.3
Je k8 14 Longjing 14 13.2 12.7 11.4 12.4 8.3 9.8 6.9 8.3
B %R 13 Kenjiandao 13 5.9 8.6 7.3 7.3 5.8 5.1 9.2 6.7
224§ 3 5 SuijingNo. 3 4.3 3.7 5.3 4.4 7.9 2.9 4.5 5.1
25 H 131 Kongyu 131 3.4 2.7 2.5 2.9 3.1 2.3 1.9 2.4
471 19 Hejiang 19 1.9 2.3 2.5 2.2 2.8 1.6 2.4 2.3

x6 F—mMARMABRIARTENN

Table 6 Variance analysis of glume-opening rate for the same variety in different sites

A5 S IR g Ky F i
Variation source Square sum Degree of freedom Mean square F value
X 2H [4] Blocks 2.9 3 0.97 0.5
S A K 8] Variety factors 5321.1 9 591. 24 7.4
Hb X R # (8] Site factors 5.3 1 5.36 0.1
d Rl X b [X. Variety X Site 724.0 9 80. 45 41.6%
k% Error 110.1 57 1.93
s 5 Total variation 6163.6 79

Hex » AEFEEE. TH.

Note: * * represents extremely significant difference. The same below.
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Table 7 Comparison of glume-opening rate of the same variety in 2005 and 2006

2005 4F 2%/ % 2006 4F 2454/ %
L The glume-opening rate in 2005 The glume-opening rate in 2006
Variety i 5 Repeat -1 {E T & Repeat S H
1 Il Ik Average 1 I il Average
J R 10 5 Longjing No. 10 26.2 24.7 21.2 24.0 20. 6 19.7 33.1 24.5
B fH 12 Kendao 12 15.8 16. 4 14. 3 15.5 13.4 12.7 15.4 13.8
T K 19 Longjing 19 9.4 11.2 7.3 9.3 7.9 8.6 7.2 7.9
% 4¢ 424 Dongnong 424 16. 4 19.6 18.7 18.2 21.3 25.4 18.9 21.9
2% 4F 4 5 Suijing No. 4 7.6 5.4 8.1 7.0 9.4 10.2 10. 6 10.1
J 48 14 Longjing 14 13.2 12.7 11.4 12.4 8.7 9.6 11.6 10. 0
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Continuing Table 7

2005 4E R FR/ Y

2006 4 ZLH %K/ %

=8 The glume-opening rate in 2005 The glume-opening rate in 2006
Variety & Repeat - H F 4 Repeat -1
1 Il I Average 1 I il Average
R % F 13 Kenjiandao 13 5.9 8.6 7.3 7.3 4.9 8.6 5.3 6.3
2% 3 5 Suijing No. 3 4.3 3.7 5.3 4.4 7.3 5.6 4.8 5.9
2 H 131 Kongyu 131 3.4 2.7 2.5 2.9 2.1 3.2 1.8 2.4
A1 19 Hejiang 19 1.9 2.3 2.5 2.2 1.7 3.1 2.4 2.4
JFH 3 5 Longdao No. 3 7.6 8.9 5.3 7.3 6.7 8.5 7.9 8.2
% 4¢ 416 Dongnong 416 4.7 3.8 4.2 4.2 3.7 6.2 5.9 5.3
& 397 Shangyu 397 3.1 4.2 2.7 3.3 7.9 9.8 8.6 8.8
AR 6 5 Songjing No. 6 1.3 2.4 0.8 1.5 2.4 2.7 1.9 2.3
Vb Shashani 6.4 8.7 9.1 8.1 12.4 16.7 10. 8 13.3
xS E— R 2005 52006 EEGEMHFENN
Table 8 Thevariance analysis of glume-opening rate of the same variety in 2005 and 2006
A 5 R IR -5 Fil A i ¥r F1{H

Variation source Square sum Degree of freedom Mean square F value

X 4118 Blocks 2.9232 3 0.97441 0.50431

Sh R R 2K 0] Variety factors 5321.1513 9 591. 23904 7.3495* %

HPRIK ZE ] Years 5.35612 1 5.35612 0. 06658

R X AR BR Variety X Year 724.01513 9 80.44613 41. 63498
%22 Error 110. 13425 57 1.93218
AR5 Total variation 6163. 58008 79

Tex x HESWBE. TR
Note: * * represents the extremely significant difference.
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Table 9 Comparison of glume-opening rate in different fertility conditions

AJiti Bt Non-fertilizer

Jiti it Fertilizer

i il
, #H 4 Repeat A # 4 Repeat FHE
Variety
I I I Average 1 11 1 Average
JeAE 10 5 LongjingNo. 10 27.2 29.7 31.2 29.4 24.4 21.5 19.3 21.7
B 12 Kendao 12 16.8 16. 4 17.3 16. 8 16.7 11.6 13.4 13.9
K4 424 Dongnong 424 12.4 21.6 19.7 17.9 9.8 16.7 11.5 12.7
2% 3 5 Suijing No. 3 4.9 3.3 6.3 1.8 5.9 3.9 4.8 4.9
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Continuing Table 9

ANt iE Non-fertilizer Jifi B Fertilizer
i Aol
) #JZ Repeat T H X Repeat - ¥ {H
Variety
1 11 m Average 1 11 i Average
25 F 131 Kongyu 131 3.2 2.9 1.7 2.6 3.1 2.9 4.7 3.6
£9T 19 Hejiang 19 2.4 3.6 3.5 3.2 3.8 2.6 1.4 2.6

F10 AEBRHEZEGTRIAZFESN

Table 10 The variance analysis of glume-opening rate in different fertility conditions

7 5 ok IR 5 A ih ¥7 F{d
Variation source Square sum Degree of freedom Mean square F value
X 2H 8] Blocks 26.40164 3 8.80055 0.77412
SR Rl 2 8] Variety factors 2954, 50503 5 590. 90101 22.09278* *
A 3 I & 6] Fertility factors 161. 33333 1 161. 33333 6.03198
i A X AR J1 Variety X Fertility 133.73168 5 26. 74634 2.35268
%2 Errors 375.15838 33 11. 36844
AR 5 Total variation 3651. 13005 47

2.3.4 FEmMkBRENXZ MERIITLUE B . 2% 12 R[] b 3 05 22 0 B 26 B B i K e 4k
HALER 2 4bFR 3 5 AR ER 1 M H . B R AR A A 355 T RECRE LU AR Al MR BN R IR 2R R U
o KbBE 2 AR fb R B AN o B, Ab B 3 AR fk B B I R 25 48 A B X [R) — o P 24 500 R 5 e AN K
BT AL 19 5 X5 BN L B8 A BT, . REAN R KR AR FENE,
x5O0 HEAH Eb 24 50 R AR A T 3G 0, E K o R
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Table 11 The comparison of glume-opening rate between leaf-cutting and spikelet-thinning treatments

MbFE 1 Treatment 1 Ab PR 2 Treatment 2 AbFH 3 Treatment 3
ey S {H B SFHE
) H# & Repeat H & Repeat H & Repeat
Variety Average Average Average
1 Il Il 1 i} i 1 Il Il
o 10 5 LongjingNo. 10 23.6 20.7 18.4 20.9 26.7 18.3 17. 4 20. 8 24.4 21.5 19 21.7
B 12 Kendao 12 14.9 13. 4 11.8 13.4 12.7 9.8 13.9 12.1 16.7 11.6 13 13.9
25 FH 131 Kongyu 131 3.2 2.7 1.9 2.6 4.5 4.2 3.7 4.1 3.1 2.9 4.7 3.6
A VL 19 Hejiang 19 4.5 3.2 2.3 3.3 3.6 0.9 1.8 2.1 3.8 2.6 1.4 2.6

HELARFE 1 % CK ARSE 2 000 1/254b 30 3 B AE 1/2.
Note: Treatment 1 was the check;treatment 2 was half leaf-cutting; treatment 3 was half spikelet-thinning.
12 FMHEREHELERAENTESH
Table 12 The variance analysis of glume-opening rate between leaf-cutting

and spikelet-thinning treatments

75 S R R F-J5 F 4 ¥75 Fi
Variation source Square sum Degree of freedom mean square F value
X 418 Blocks 52. 83756 3 17. 61252 8.8374
S AP K K 8] Variety factors 2768. 33415 3 922.77805 427. 26702 %
Kb TR R Z 6] Treatments 3.56167 2 1.78083 0. 82457
ShFh X A B Variety X Treatment 12. 95833 6 2.15972 1. 08368
%2 Error 65. 76746 33 1. 99295
8 5 Total variation 2903. 45917 47
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Study on the Analysis Forming Reasons of Glume-opening

Character of Japonica in Cold Region and
Its Effect on Rice Quality

MA Wen-dong

(Jiamusi Rice Institute of Heilongjiang Academy of Agricultural Sciences, Jiamusi, Hei-

longjiang 154026)

Abstract: In order to breed new good quality and high yield rice varieties,200 rice materials of main cultivars in

Heilongjiang province, parents for breeding and innovation resources were chosen as experiment materials to

study the effect of glume-opening character of Japonica in cold region on seed germination rate and rice quali-

ty. The results showed that with the increasing of the glume-opening degree, the seed germination rate and ger-

mination vigor were reducing to different extent, malformed seedling rate which was caused by germ infection

was increasing. The glume-opening character had effect on shelling percentage, with the increasing of the

glume-opening degree, brown rice rate and milled rice rate were reducing. The changes of glume-opening rate a-

mong different sites,different years,different fertility and different leaf-cutting and spikelet-thinning treatments

were little,and there was no significant difference,it indicated that the main reason was its genetic factors.

Key words: Japonica in cold region; glume-opening character;germination rate;quality; forming reason
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