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Creation of Rice Core Germplasm Breeding Systems
and Practices in Good—quality Rice Breeding
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Abstract: Rice core germplasm breeding systems of theory and breeding materials were created by research team of
Guangdong Academy of Agricultural Sciences in order to realize no—slot joint of rice breeding and rice germplasm resources,
effective integration of conventional breeding techniques and advanced and applicable technology. Rice core germplasm
breeding theoretical systems including the conception of rice core germplasms, corresponding hypothesis between ideal
gene system and breakthrough rice variety, creation of ideal model, comprehensive arrangement of foreground selection
and background selection, biological significances of DNA block, phenotypes of rice core germplasms and cloud data of
genotypes, research on rice synthesis breeding by advanced and applicable technologies, heterosis utilization of rice core
germplasms were briefed. The creation of Huanghuazhan, Meixiangzhan and Huazhan core germplasm breeding material
systems were traced back, and both the breakthrough varieties of Huanghuazhan with the largest indica rice promotion area
in China, and Meixiangzhan No. 2 with the most excellent eating quality in China, the breakthrough restorer line of Huazhan

with the most excellent combining ability in rice breeding history, which derived from the core germplasm breeding material
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systems were introduced. The present situation and direction of rice genetics and breeding were discussed.
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Table 1 Construction of idea models of plant
type and rice quality

HAELS FAL1E

A 1
E%IU: Qingliu’ ai  Fengbazhan H ﬁ;— leh
rai No.l No.l uanghuazhan

A SUFEEL Effective > 284 307 297
panicles per square meter
Kk Plant height (cm ) >91.4 > 102.0 > 102.2
T Panicle length (em ) > 224 <226 <213
TEAE SR Total 170 146 154
spikelets per panicle
REEEIREL Grains per < 147 ~ 116 ~ 125
panicle
FHRIHE Grain density <176 ~ 64.5 =722
per 10 em panicle
T-kiEE 1000—grain > 20 ~ 213 =215
weight (g)
8] =K Converse third > 51.6 > 523 > 54.6
leaf length (em)
5 [ Length/width ratio > 3.05 >33 >33
RASEaES 19.1 9.0 9.2
Chalkiness rate (% )
W <55 <25 <10
Chalkiness degree ( % )
HRETER) <231 15.0~17.0  16.9~21.0
Amylose content ( % )
Beda I > 71 =794

Gel consistency ( mm ) > 53.7
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Table 2 Construction of ideal gene system of
Huanghuazhan core germplasms
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Fig. 1 Pedigree analysis of selected loci in Huanghuazhan breeding
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Fig. 2 Pedigree of Meixiangzhan No. 2 and seven derived varieties
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Table 3 Comprehensive performance of Huanghuazhan and its derivative varieties in regional trials in Guangdong province

o ~ L BB TR THIE AR . ey FURRDLTE AR LTE
Al 40 . . . . . P BTaE2% . .
Variety Year Yield Grains per Seeding  1000-grain  Effective Quality grain Blast Bacterial blight
/ / (kg/667m?) particle rate( % )  weight (g) panicles . resistance resistance
F /5 Fengbazhan 1999, 2000 388.78 113.9 79.8 21.7 20.0 HBA 2 e SE7N
F4E 5 Fenghuazhan 2000, 2001 426.98 124.2 81.9 20.9 22.0 HBAT 2 it Bt
#4815 Huanghuazhan 2003, 2004 468.38 120.7 83.7 227 21.4 7 1 bt e
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Table 4 Yield performances of Huanghuazhan in regional trials in South China
Ay 40y Bl T FEXT iR = CK
Province Year Season Yield (kg/667m?>) Yield + CK (% )

J"Z Guangdong 2003, 2004 i 468.38 2.12 A
175 Hunan 2005, 2006 LE 547.8. 538.4 12.7%% 1.0 4t 207, 14 58
Wt Hubei 2005, 2006 — 535.93 6.23%% ik 63
1875 Hainan 2006, 2007 XA 44533, 384.14 3.76%, 20.60%% , 4.22% RS 25, AR 128, IR 15
I Guangxi 2006, 2007 LN 484.37 31.27%* LR
WiT Zhejiang 2007, 2008 t 531.55 -2.65 WERE U
VLV Jiangxi 2009 XL 485.19 2.99 W% 688
ZF§ Yunnan 2009, 2010 th 644.55 20.63%* LHRT S
R Chongqing 2009, 2010 i 457.14 7.05%% W% 15

TE: * FOREFNE, o TR EFWLE.

Note: *represent significant differences, **represent extremely significant differences.
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Table 5 Grain quality of Huanghuazhan in the regional trials in South China
k2% e % S [ SR
Hiy Bffj jl:‘e %j:dﬁi Chfkifiice 4"”2”5 Hesveh & & B WE KL t P52
Province percent percent percent age Chalkiness  Amylos content  Gel consistency Lenglh/'Wuhh Quality grade

age (%) age (%) (%) degree (% ) (%) (mm ) ratio
] 7% Guangdong 80.1 69.5 7.0 0.9 173 85.0 3.4 SRR T T AR 1
WIFG Hunan 69.1 4.0 0.4 16.0 79.0 35 HBAT 3 2
51t Hubei 66.7 3.0 0.4 174 73.0 34 [ 1 4%
{575 Hainan 55.1 5.0 0.3 172 76.0 3.6 5 2 9
JPH Guangxi 56.6 4.0 1.7 145 82.0 35
WYL Zhejiang 64.9 17.0 2.0 17.6 76.0 34 HRAT 1 %
VLV Jiangxi 70.8 24.0 1.9 16.5 50.0 29 FEIbR 1 2%
ZH Yunnan 80.4 69.8 14.0 1.0 16.0 78.0 3.3 [EF5 2 2
K Chongqing 80.2 66.7 12.0 25 15.2 86.0 3.0 b5 3 2
PG Shanxi 80.9 63.8 5.0 0.6 17.8 78.0 3.0 R 1 9%
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Table 6 Construction of ideal gene system of Huazhan
core germplasms
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Fig. 3 Pedigree of restorer lines derived from Fengbazhan
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