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fEifv: AKEREHR A KR “JiE” 2R, MEBPIKRERAF 24, TFR, HKREE
F B4 EE (RBSDV) ARG J7 /K8 HE S BB 4 i 88 (SRBSDV) 5| k2 1) 29 it . 1 11 7K 7
AFEfEEE, J5E B ARRI IR KR LA A — RRAEY R E L —. 1195
MV} B JE 2 [ AU 204 DASKR — BLEL ) T /K R8I B3 ORI 78, 72 /KRG 27 I 1tk
TESVEN 770 PUIkE SRR L . ARG B R (0 R 48 5 R FH S 7 THOT R T IR R G T
R, AR T E KRR — RPN BAE R . EZHF 70, 8 KR SR B SRR A
N LR 5, 0%k B S H UK 2 25 BR 400 I /KR i R 5 72 . R 2 5 i 1R 40 S AR,
SENL T PUBARATRHIQTL, HA et fR EIQTL aRBSDVORUN fe ik, f7F 1.8 Mb
DX TE) PN o 30 3 62 X B8 P 32 AL 14 2 %o B 2T, s HE 2 15 B g DX TR SE AR (AL A7 7 22
S PR 30 T R AT A i PR BGAIE o % IO sGLK 1 3 324 Jim 1 ik PRI R R () 7 1k S8 285 3 5 . [
i FHRNATL TP OsGLK LRI RIA J5 , #SE RE X SR 2K R 400 I DU S 3 PRI . 45 IR 3R
BJ0sGLK1 72 3 2UQTL oRBSDVE D ReFE A, Hmid i A & AMybZ5#438, J& T Golden
2-11ike L% 55 Rl F 50K o 1% A2 % A BA 4k B A AR /K FERBSDVHL I 2 Kl 0sAPAT J5 45 7€ H 17K
& b 55 —ANRBSDVHLMESE DR, X —45 Ak R R b R B R L.
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2. FRAKIBEFENMAL S P S BRTT LS Fridt B

B FhrRgllm <SSR, KRR PR IR & e AT R, FRIE KRG E R
4. e m, HA 35 KFE A50%, SRR, 210 A 1. Z 38K FEHI R = 21
AR R B IR, BRI RBRAKRBIIAE TR B SR E L4 HNHREE A A
FKFE Tt T 22 AR ol 5 P ¥ 5 ) o RS X DA™ K P il R, A el 28 AL R 2 B 7K A
W 78 BT K Rt A% 8RR G138 BB I & OB A RHR G, BUS T B R . JFE %
N8 s TR FER FHRBTIT, o RI B8 by Tk R A PR, SBlM 7 R,
Pembh R RSB T YLE SRR RN AL SR, SR -1 B
AR A Bk s FF R A K FEHI A fa Sr RV RIBR AR F AR 7L, IR0 5 #1 kR
RS IE] . XA REFFACE SR AR bR, SCBLUA I RSBl i, (22 il Fob by
PRI DEALAR T2 2 AS KR b BEA UG F A, B A ) Feh & F FR AL R 2 LAY,
TR T BR. AN, AT XANIGRSEE AT, ER—EE TR R I X AL
IKFENURACHIFIEE AR, R, B, Wit 24 AR E R CARIBR. WGk, BT%
IATSEIMUMAL o ZBRR SRR FI T4, Horb R BB R LPE; e T 4@ 248 Hh oy b
(AR TROKRE R FHRORMAE) , NG R FHER AR, RELLI2 5,
2019-202 1= 1E TR [E 24 28 /K R ) P [X 45k R 146188, 8 JT Hi Ik,  BidsAE AN 1483. 975 T 7,
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3. TAKLEREHREM “PR1516” BIhikib

i LWHIH B, bR RRERE R b0k & T KPR “) F15167 H—5
FhAE S = AN XA O S SEREVF T 22 5 o “RNBLE T K PURFE P 515167 WG4
WAL 154 5 St v el 7 T H @ BiER A A RCE 5 B sa RS SE AR MY, FEE Bl
bR i A 2 IR A R A2 T 15, 23 & M e L NSER ELR 135 Ta i, RSk
WAE Gy it 30%, SZib 5 VL R A AR A R A F o HEIU R A2 o IR 24
1B B — S Bl oy XSRSt v v B 720 BeRr,  « Y F15167  YLPEE . fEEE 156
MOESEREVFRT” WUH DL ¢ UPR15167 B VLAVE IR S SRV T H 1Y
I AR AT PR 5 BT o il e AL R VL TR B AR VR A R A m) A 2 R A s Al
A BR AT . “IPF15167 J& B AR Ik [ B Rl 2 & B KL R R fh, BUS T
FEDHT AR (CNA20191006109) , HAEKILH FiffE—ZFfRFE, 2EF 114, 5K,
bt R ELBO0. 5K, £5522886. 9%, TRIE22. 655, Ptk : FURFSE R HLE 3L UK
H A sRPiiE i AN PSR . R TR bR = 2. 2019— 20204 S KT
UK PUR R X SRS, P X IR T 7553, 8T, Hxt I A2, 2%, H
A, ZEE O TKIURRE RS R DS BIRA . TLHFER. ZHER R, W
e BEGAER . DNZRARIT  ILPER A SER A . HCedg gk 2 5 G AF Al 3L [F 145
F, VKPR BOREI A M. ERREAR. RS ES NI EE S
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T FRLHR
1. Genetic relationships and identification of core germplasm among
rice photoperiod- and thermo-sensitive genic male sterile lines GK#%

TR BEA B RIBEALR R I LFREE)

4. BackgroundHarnessing heterosis is one of the major approaches to increase rice yield
and has made a great contribution to food security. The identification and selection of
outstanding parental genotypes especially among male sterile lines is a key step for
exploiting heterosis. Two-line hybrid system is based on the discovery and application of
photoperiod- and thermo-sensitive genic sensitive male sterile (PTGMS) materials. The
development of wide-range of male sterile lines from a common gene pool leads to a
narrower genetic diversity, which is vulnerable to biotic and abiotic stress. Hence, it is
valuable to ascertain the genetic background of PTGMS lines and to understand their
relationships in order to select and design a future breeding strategy.ResultsA collection of
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118 male sterile rice lines and 13 conventional breeding lines from the major rice growing
regions of China was evaluated and screened against the photosensitive (pms3) and
temperature sensitive male sterility (tms5) genes. The total gene pool was divided into four
major populations as P1 possessing the pms3, P2 possessing tms5, P3 possessing both pms3
and tms5 genes, and P4 containing conventional breeding lines without any male sterility
allele. The high genetic purity was revealed by homozygous alleles in all populations. The
population admixture, principle components and the phylogenetic analysis revealed the close
relations of P2 and P3 with P4. The population differentiation analysis showed that P1 has
the highest differentiation coefficient. The lines from P1 were observed as the ancestors of
other three populations in a phylogenetic tree, while the lines in P2 and P3 showed a close
genetic relation with conventional lines. A core collection of top 10% lines with maximum
within and among populations genetic diversity was constructed for future research and
breeding efforts.ConclusionThe low genetic diversity and close genetic relationship among
PTGMS lines in P2, P3 and P4 populations suggest a selection sweep and they might result
from a backcrossing with common ancestors including the pure lines of P1. The core
collection from PTGMS panel updated with new diverse germplasm will serve best for
further two-line hybrid breeding.
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2. Genomic selection: A breakthrough technology in rice

breeding (G Hi%#: KIEE PRI RBIEEAR)

fj4: Rice (Oryza sativa) provides a staple food source for more than half the world
population. However, the current pace of rice breeding in yield growth is insufficient to meet
the food demand of the ever-increasing global population. Genomic selection (GS) holds a
great potential to accelerate breeding progress and is cost-effective via early selection before
phenotypes are measured. Previous simulation and experimental studies have demonstrated
the usefulness of GS in rice breeding. However, several affecting factors and limitations
require careful consideration when performing GS. In this review, we summarize the major
genetics and statistical factors affecting predictive performance as well as current progress in
the application of GS to rice breeding. We also highlight effective strategies to increase the
predictive ability of various models, including GS models incorporating functional markers,
genotype by environment interactions, multiple traits, selection index, and multiple omic data.
Finally, we envision that integrating GS with other advanced breeding technologies such as
unmanned aerial vehicles and open-source breeding platforms will further improve the
efficiency and reduce the cost of breeding. (C) 2021 Crop Science Society of China and
Institute of Crop Science, CAAS. Production and hosting by Elsevier B.V. on behalf of KeAi
Communications Co., Ltd.
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