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5 A RERRED L, BREMIREZFLENR, RN, & G2P EffARZE TR, BE:
AWK 25 REFMUESESERBT, WEUFEENESHNRIEYERNZREIRETERLE,
FAZMME, AOWHBEMFEARATIR. 2EFEB/AS. EAFRRRSOFF AR,
EfFAZENMFAIRES. EELEANIEMN—FE -CIMMYT RIZRIREE RN FERRIN,
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2. BB FLAFHIEE, AERSNZ
IERHERHIESE

BFFERANERR2IMHEDZ—, XH
ERM AN EXE R, 2012 FRAEH
BN FESEERA (Yugul), BOENT
AFRXEMP R, AT, RRFIFIR
R, ZERBLAFELH20Mb KRNI, B
TEFRDHEL TEMMARTERK. FXTX
—3EE, FYERZRIREZERSERZAXA
“HiFi+tONT+HiC+NGS™ Z & ARG &I,
Ih5eAk Yugul ERER T2T AEFAR, REH
PEELRONAFZSZEERA Yugul-T2T,
MERAENTRERANHT O, YIE
T 210 A BHEAAEIR, AR 8726 MRIDE
H, ZRABFEMARRERTSEERA
B “&45/E” (Molecular Plant, 2024) ., FEE
FAN, AFZHFHIEZNIELAEK M
2013 F 916 (i BRIV R ETUEIE, B4 398

Data sources

Genome assemblies % Yugu1-T2T

113 assemblies
GFF, Annotation, CDS, Protein

1844 accessions
5.3 million SNPs/INDELs
63,715 SVs

Resequencing

68 traits

13 geographic locus
11 years

226 datasets

Phenotype collection

- Yugu1: 24 tissues, 7 stages
RNAseq =._o Cig46: 13 tissues, 4 stages

A10: 22 tissues, 6 stages —
312 accessions (grain filling stage)  * )
Location| Year i

5) Taigu | 2018 375 810 , /
Taigu | 2019 362 2557/ .

Metabolities —

Datong | 2018 283 722/
Germplasms - Jncheng| 2018 200 7¢
P =© :

916 accessions
Photographs
Accession information

— Direct used for
- - - Indirect used for

MR REE - RE - T HRAHLSHEHIE,
BE 2023 FAMRZERAHRR, FERT RA
HEFRRER. 5512 DPYI (KA /2.
SiPHYC (3¢/EHA). SGDI (778) SxHEK
HTHRERRMT, MMSES FRIVEMERAIE R,
BXEERAFR BUTEGREINETFS
2% & U 4E [E Setaria-DB  (www setariadb.
com/millet) , ZHIEEE ST Yugul-T2T EHF
A 110 NMZERA. 1844 M ERA, 3124
RIRBMFERA FTFEM (A10) (R (Cig46)
AT (Yugul) ZHERKRIAIE K 916 55+
F#EHE B2 (Molecular Plant, 2024), H A
FHERTZHFREDTTE, HEREEDH.
FHtExt. BERREE ST 5%t D
REEENN. BEROMRZHAFZREDITER
R, AEFIRERERIELHR. BERRR
AREZRUREMNARE, RHTEREHH
%o

oF
&

I\:E
ik

Toolkit Module organization
Search Genome
BLAST 7 ™
Variome .. - _Transcriptome
Primer T ;
Correlation ) :
Phenome Metabolome
Enrichment g i
Germplasm
Haplotype

<—> interacted by

4 £F1215E L HER S HFEAHIEE
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ence. Nature Genetics. Nature Communications
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Hi, BIACIFHBMIMIES, REFERAEKR
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EI K EE RN TR EFEXIERBE M
L (Molecular Plant, 2022; The Plant Cell, 2022;
Trends in Plant Science, 2024), 37t & /K
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18 BR 22 T, SEUKBEE_LOKILZL,
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O] B AR FF K ERTER BB B KB 5 s — b
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K FETERI B AR EE GNA, T 11,
AEMTRE 3 SEFRMPAERKZERR LU
IniskIEL, HiIZEKIER%SE 10% L ; i
FAU GNA 5188 X2 H1ZE F DEPI B 1F,
B GNA 7 DEPI T R 1EE . A RETL
T KTETERIE R D F BT IR R DEPI-GNA-Os-
CKX2, ZIEReE G ik SR =k =,
AXBEEEEMEERTEERERFRMNIEICTE
S, FfET MEHRTKEFRLA/NREN & L
HIXBRER OsLESV, ZERmBEYFREN
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M E Z A 90% (Plant Biotechnology Journal,
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(1) NEZE—KEIPZARNETESMN
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8% /& —7KE T1AL - 1PS #1 TI1AS - IPL
TREDZMURFTFHR M Jimai22/11-3-1c A&
F2 BH{RRY 911 D EMkPEEH 16 KB AT 1B
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URB2NZ/NENAEREEN, REBHRE
PR T/NE 1A REIK212.5 Mb K E 1P
ZL iR 230 Mb BYI B, KREK IPS ZUA
BSNNEZBERINT P8 2 EHMMESIERIE
SINREBR IPL A NEZRBREEERRTH
BRIk

(2) NZ—IKE2P ZARMHFERFTE
HAE. MKE2P ZURZEE ERZEH
BRE K AcRLK2P-1, B EE AR EK
XEBAEM. REERFSRERANFD
i, 7R[E7TREKE 2P RBAKENAEEER
AcRLK2P-1, %75 LRR 5151, @I HERR
IE, ZERXNZPHER/MPRITE. )
REEHFEREANNZ —KEZUR, NNE
TR BMEHITERR.

2. BB

(1) SCIEX

[1] Yida Lin, Shenghui Zhou, Wenjing Yang,
Bing Han, Xuezhong Liang, Yinming Zhang, Jin-
peng Zhang, Haiming Han, Baojin Guo, Weihua
Liu, Xiuquan Li, Lihui Li. Chromosomal map-
ping of a major genetic locus from Agropyron cri-
statum chromosome 6P that influences grain num-
ber and spikelet number in wheat. Theoretical and
Applied Genetics, 2024, 137(4):82. doi: 10.1007/
s00122-024-04584-2.

[2] Bohui Han, Xiao Wang, Yangyang Sun,
Xilu Kang, Meng Zhang, Jiawen Luo, Haiming
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Han, Shenghui Zhou, Yuqing Lu, Weihua Liu,
Xinming Yang, Xiuquan Li, Jinpeng Zhang, Li-
hui Li. Pre-breeding of spontaneous Robertsonian
translocations for density planting architecture by
transferring Agropyron cristatum chromosome
1P into wheat. Theoretical and Applied Genet-
ics, 2024, 137(5):110. doi: 10.1007/s00122-024-
04614-z.

[3] Haiming Han, Junli Yang, Kai Qi, Haoyu
Zhu, Panqiang Wu, Shenghui Zhou, Jinpeng
Zhang, Baojin Guo, Weihua Liu, Xiaomin Guo,
Yugqing Lu, Xinming Yang, Xiuquan Li, Lihui Li.
Introgression of chromosome 5P from Agropyron
cristatum enhances grain weight in a wheat back-
ground. Theoretical and Applied Genetics, 2024,
137(7):165. doi: 10.1007/300122-024-04670-5.

[4] Shirui Xu, Xiajie Ji, Haiming Han, Jin-
peng Zhang, Shenghui Zhou, Baojin Guo, Xin-
ming Yang, Xiuquan Li, Xiaomin Guo, Taiguo
Liu, Lihui Li, Weihua Liu. AcRLK2P-1, an LRR
receptor protein kinase gene from Agropyron
cristatum, confers leaf rust resistance in wheat.
Plant Communications, 2024, 5(12):101-132. doi:
10.1016/j.xplc.2024.101132.

(5] Jianhui Ma, Yuxue Pan, Weihua Huang,
Zhiyao Fan, Shujuan Liu, Yilin Huang, Shixiang
Yao, Chenyang Hao, Qiyan Jiang, Tian Li.
Overexpression of tae-miR9670 enhances cad-
mium tolerance in wheat by targeting mTERFs
without yield penalty. Journal of Hazardous
Materials, 2024, 480: 136448. doi: 10.1016/].
jhazmat.2024.136448.
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Wheat Germplasm Precision Evaluation Group

To address critical challenges in wheat
breeding and production, including limited
available parental resources and severe homog-
enization of commercial cultivars, our research
focuses on key areas such as the collection and
introduction of wheat germplasm, precision iden-
tification of industry-demanding traits, and the
development of breakthrough germplasms with
high yield potential, disease/stress resistance, and
superior processing quality. To date, we collected
and introduced 1,121 foreign wheat germplasms,
performed genotypic characterization of 18,031
wheat accessions from the National Crop Gene-
bank, conducted precision phenotypic evaluation
of 9,174 wheat germplasms from the National
Crop Genebank, and created a series of novel
wheat germplasms with improved yield, disease
resistance, and plant architecture through distant
hybridization. This year, we cloned a broad-spec-
trum leaf rust resistance gene AcRLK2P-1 from
Agropyron cristatum, published five research arti-
cles in journals including Plant Communications,
obtained two national invention patents and a new
plant variety right, contributed to the publication
of two monographs: Crop Germplasmics and
Crop Germplasmics, and achieved the commer-
cialization of the nationally certified wheat culti-

var "Pubing 03",
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Group Leader: Jinpeng Zhang

Group Members: Weihua Liu, Shenghui
Zhou, Qiyan Jiang

Postdoctoral Fellows: Wenjing Yang, Baojin
Guo, Jilu Nie

1. Selected Publications

% Shirui Xu, Xiajie Ji, Haiming Han et al.
AcRLK2P-1, an LRR receptor protein kinase
gene from Agropyron cristatum, confers leaf rust
resistance in wheat. Plant Communications, 2024,
5(12):101-132.

% Yida Lin, Shenghui Zhou, Wenjing Yang
et al. Chromosomal mapping of a major genetic
locus from Agropyron cristatum chromosome 6P
that influences grain number and spikelet number
in wheat. Theoretical and Applied Genetics, 2024,
137(4):82.

% Bohui Han, Xiao Wang, Yangyang Sun
et al. Pre-breeding of spontaneous Robertsonian
translocations for density planting architecture by
transferring Agropyron cristatum chromosome
1P into wheat. Theoretical and Applied Genetics,
2024, 137(5):110.

% Jianhui Ma, Yuxue Pan, Weihua Huang et
al. Overexpression of tae-miR9670 enhances cad-
mium tolerance in wheat by targeting mTERFs
without yield penalty. Journal of Hazardous Ma-

terials, 2024, 480: 136448.
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2024 £ 5 B A4 F7F Nature Genetics,
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felder, Ljudmilla Borisjuk, Iaroslav Plutenko, Au-
drey Mahon, Marcio F R Resende Jr, Silvio Salvi,
Asegidew Akale, Mohanned Abdalla, Mutez Ali
Ahmed, Felix Maximilian Bauer, Andrea Schnepf,
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Guillaume Lobet, Adrien Heymans, Kiran Suresh,
Lukas Schreiber, Chloee M McLaughlin, Chunjian
Li, Manfred Mayer, Chris-Carolin Schon, Vivian
Bernau, Nicolaus von Wirén, Ruairidh J H Sawers,
Tianyu Wang, Frank Hochholdinger. Seedling
root system adaptation to water availability during
maize domestication and global expansion. Nature
Genetics, 2024, 56:1245-1256. doi:10.1038/s41588-
024-01761-3.

[2] Honghui Guan, Yaxuan Lu, Xinchun Li,
Bei Liu, Yongxiang Li, Dengfeng Zhang, Xuy-
ang Liu, Guanhua He, Yu Li, Hongwu Wang,
Tianyu Wang, Chunhui Li. Development of a
MaizeGerm50K array and application to maize
genetic studies and breeding. The Crop Jour-
nal, 2024, 12(6):1686-1696.doi: org/10.1016/
j.¢j.2024.09.014.

[3] Yufei Wang, Shuai Ma, Dengfeng Zhang,
Chunhui Li, Lin Chen, Bin Tang, Yixin An, Xuy-
ang Liu, Guanhua He, Yunsu Shi, Tianyu Wang,
Deguang Yang, Yongxiang Li. Identification of
RppSLN from an elite landrace: A major locus
conferring resistance to southern corn rust in
maize (Zea mays L.). Plants, 2024, 13(22): 3227.
doi:10.3390/plants13223227.

[4] Jianjun Sun, Yanzhao Wang, Xingrui
Zhang, Zeqiang Cheng, Yinghui Song, Huimin
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Transcriptomic and metabolomic analyses re-
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proliferatum. International Journal of Molecular
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Maize Germplasm Precision Evaluation Group

In response to the shortage of green, efficient
elite germplasm in corn production, the group
focuses on the precise evaluation of maize ger-
mplasm. The main research involves the mining
and utilization of elite germplasms and key gene
resources related to important breeding traits such
as yield, disease resistance, stress tolerance, and
nutrient use efficiency. This year, the group con-
ducted a multi-environment precision evaluation
of more than 7,000 representative accessions and
identified 130 elite germplasms (including six
early-maturing and high-yielding, 37 drought-tol-
erant, 27 resistant to ear rot, 10 resistant to north-
ern leaf blight, 19 resistant to gray leaf spot, 22
tolerant to saline-alkali stress, and 9 tolerant to
high temperature). In particular, precision evalu-
ation against multiple pathogens causing ear rot
for 149 elite inbred lines was conducted, through
which 3 accessions resistant to six Fusarium spe-
cies and 8 accessions resistant to five Fusarium
species were identified. Elite germplasms were
field-displayed and shared for distribution. The
MaizeGermS0K chip for maize germplasm identi-
fication was released, which was used to assay the
genome-wide genotyping of maize landraces from
the national genebank, and to establish molecular

IDs for some elite germplasm. Key genes related

22

to yield (gkrnw4), drought tolerance (ZmHb77),
and southern rust resistance (RppSLN), as well
as a novel QTL for northern leaf blight resistance
(QNLB4.09), were cloned or mapped. Related
results were published in 4 SCI papers such as
Nature Genetics and The Crop Journal. And two

national invention patents were authorized.

Group Leader: Yu Li
Group Members: Chunhui Li, Canxing
Duan, Yongxiang Li

Postdoctoral Fellows: Honghui Guan

1.Selected Publications

% Peng Yu, Chunhui Li, Meng Li et al.
Seedling root system adaptation to water avail-
ability during maize domestication and global
expansion. Nature Genetics, 2024, 56:1245-1256.

% Honghui Guan, Yaxuan Lu, Xinchun Li et
al. Development of a MaizeGerm50K array and
application to maize genetic studies and breeding.

The Crop Journal, 2024, 12(6):1686-1696.

2.Varieties

% Zhongyu749, Approved by National
Committee, Breeders: ICS-CAAS, December 29,
2024.
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(2) KEHREREESTEH

HWREAZMHIAM~LER, TEFE
KB AR A, REMBRBLEE. HFhRY
BT, AEEMAERAXKINTEXR
AR 3T, FEAE 9000 19 7 5T ZRAE HE £ E,
EAEBEEREW. BEMAIANMES ™=
2170, ZIEIT 8 EMBEMR T84, =&
GmSW17.1. GmAP1d 1 GmL2 FEEEHRER
34 elflE HE BRI 11 WRE
FIFMMRMBREFIFEWAE 104>, Hf 1
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a Insertion Deletion Copy Number

I
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Computers and Electronics in Agriculture 55T
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IR 4 %, 3BF TAG. The Crop Journal 55 4
™ SCI —X AR Z,

5 L2 GWAS

2/ 3.4 5 6 7 8 9§ 10 1112 13 14 15 18 17 18 W 2
; Chromosome
(+]

Sseding Shoot (TPM)

=i

Biown Tan
N=275) (N=88)

[

w _we  w  tom
d Chr3 (Kb)
TWAS

Glyma.03G005700

0112 1\ s 617 18 W® AN

e Chromosome
w182 Glyma.03G005700 F
:

5 e

Calor
2
30
14

G
Pod . ‘
Haplotype ! /
WT  — e —  LouA dimer = 55 Brown  Tan
O e—— —u L2V 169 ,
27— —— =841 L L L
L = WT 2 [2m

0

AREMRERERERR N EREMERPMEFRAL L EEFEL2

Ref. % e
Alt e
Gene Fusion Methylation Alternative Splicing
. _f =E=E =
Alt. -.
o B TSI
A B 5T Agisr
AT BA A 53
HERE T A, T
e R A 35 A
TEEAR B 5T 39 A

SREAA L PR, ORORER. ¥R XIEEHE, AW
#, meME. RRE . KRS, EUCEE. INRT . XK

23



ANBERABSAHLHRARRRE

1. EEfRHRE

(1) KEMRFRERAXRKDTELIE
EKFRIMERIR TR, @I X 622 AR
REMRA R EEHERERADT, BN
TARIEFRABRSZHENE, &Bd “HEFSE
Eb” 1898 TSR T RM B T EI 5 ENRIE
ZEMNRN, TIEME, BETETF2ER
MIPEF S RIEKFERERARBKD TR,
WETIERERKNEESN, EEEFIAKEHR
BYiEl. BAIE. EB (GmL2) FHERELER
10 &1, FIGWAS ARETEAE, NFH—
FIRFIEHB T ELNREER. BIERRLE
E T REMEAR L2 9ThEE, H5 2023 FX
FR1E Molecular Plant 89 GmLI B[RX, ZKHFPA
TEEG L2 EER T AE X BT FAIRE b,
#E BB % & 7F Plant Communications E8F] =, 5
AEERFREEIRME T #AR.

(2) BEMKREFFERAIZEEYE
by miRR. SANBEEATETXER
BEME. RIFRENARZEPREEIEE
R AR, SeAE M E H B FRE &
HARZHEO6106 TR A ESKXNEN L 2T
f, FXF{P2EEFNARSIES, KIT
2EARTESX2EE. MAFE 6106 HER
FREX T 5046 A1 EX S 6024 7£ 2024 Fi@T &
EEMXEHEREE, BYERENEERK
TR 111, 2ESEEE 64.7%, XELEFE
AARZ@MAERNERS. S HIbES EXFHA
BB REE, AEHBRENR
£95% AL, BREMKEN KT EKTEM,
BHRAT EMFREFNAGERR, RELR
A 50%, FIEBIIE = 8%, MFRET4EE
EARGHEXT 1505 TAKH HEE IR
2847 AFr /B, EeTHAMEAARZmitEE
KT, BIRINMREFNMREGERAT R

24

T 625 Rt EF A, MEHBM 2,4-DF
LHBRERAZRET 425 IR T 426 SRHALIFIE
B, AREEMEMT YT miRREHX
o

2. B B8

(1) SCIiEX

[1] Yingpu Che, Yongzhe Gu, Dong Bai,
Delin Li, Jindong Li, Chaosen Zhao, Qiang
Wang, Hongmei Qiu, Wen Huang, Chunyan
Yang, Qingsong Zhao, Like Liu, Xing Wang,
Guangnan Xing, Guoyu Hu, Zhihui Shan,
Ruizhen Wang, Ying-hui Li, Xiuliang Jin, Li-juan
Qiu. Accurately estimate soybean growth stages
from UAV imagery by accounting for spatial
heterogeneity and climate factors across multiple
environments. Computers and Electronics in Ag-
riculture, 2024, 225:109313. doi: 10.1016/j.com-
pag.2024.109313.

(2] Delin Li, Qi Wang, Yu Tian, Xianggu-
ang Lyv, Hao Zhang, Huilong Hong, Huawei
Gao, Yanfei Li, Chaosen Zhao, Jiajun Wang,
Ruizhen Wang, Jinliang Yang, Bin Liu, Patrick
S. Schnable, James C. Schnable, Ying-hui Li, Li-
juan Qiu. TWAS facilitates gene-scale trait genet-
ic dissection through gene expression, structural
variations, and alternative splicing in soybean.
Plant Communications, 2024, 5(10):101010. doi:
10.1016/j.xplc.2024.101010.

[3] Hao Zhang, Lei Yang, Shiyu Guo, Yu
Tian, Chunyan Yang, Chaosen Zhao, Zhihui Shan,
Qi Wang, Zihao Zheng, Ying-hui Li, Li-juan
Qiu. A natural allelic variant of GmSW17.1 con-
fers high 100-seed weight in soybean. The Crop
Journal, 2024, 12(6):1709-1717. doi:10.1016/
j.¢j.2024.10.004.
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[4] Shiyu Guo, Yanfei Li, Hongmei Qiu,
Guoyu Hu, Chaosen Zhao, Ruizhen Wang, Hao
Zhang, Yu Tian, Xiaoyu Li, Bin Liu, Ying-hui Li,
Li-juan Qiu. GmAP1d regulates flowering time
under long-day photoperiods in soybean. The
Crop Journal, 2024, 12(3):845-855. doi:10.1016/
J.¢j.2024.03.004.

[5] Huihui Gao, Pengcheng Wei, Yongzhe
Gu, Pengbin Tang, Yifan Shen, Lei Yang, Linx-
in Dong, Haowei Zheng, Kuo Shu, Mayamiko
Masangano, Bin Dong, Long Miao, Jiajia Li,
Lijuan Qiu, Xiaobo Wang. Natural variation of
GmFNSII-2 contributes to drought resistance
by modulating enzyme activity in soybean. The
Crop Journal, 2024, 12(2):529-539. doi:10.1016/
J.¢j.2024.01.017.

[6] Rongxia Guan, Xiaoyang Guo, Yue Qu,
Zhengwei Zhang, Ligao Bao, Ruiyun Ye, Ruzhen
Chang, Lijuan Qiu. Salt tolerance in soybeans:
focus on screening methods and genetics. Plants,
2024, 13(1):97. doi:10.3390/plants 13010097,

(2) T

[1] ¥ g2-epsps 1 gat EAMMFEFIAZ H
& 6106 £ WANZRIES, IEPHES | KE
LIEF (2023) 340 5, FEALAERARIE. ZBE.
TrE. BEE, AEHAI2024F 1828,

[2] —# 45 /) GWAS & {iI X ja] #y 2 B
NERDBERNGE BNETHNS ZL
202010869073.X, SERCABEANEE. TR RE.

AZR. YRS, AEEHR:2024F587H;

3] —MAFAEERD NS FIFicHS
NMENA, #NEHS  ZL 202380012681.0,
SEAUA ¢ BBARIE. FRE. X4dksr, NEHE
2024 11 B 158 ;

[4] Identification Method for Salt Tolerance
of Soybeans at Germination Stage, L F|5 :
ZA 2024/00062, SERLA @ BBARYE, KREE, X
3B, ~NEHER 2024 7 B 31 Ho
(3) mafh
[1] &% 601, IABNIFYmMEEER
E, HERS | HEHT 20240002, TEFH

ESAREE. FEB. BIFHE. TR, B8Rk,
HEF:2024F8 86 H ;

[2] B 606, SMERIFEY)MMHEEZER
=, HERS  THZ 20240011, FEEMA:
BRRNSS. EEBATT, BREHHE 12024 F£5 A 8 Ho

(4) REMR

[1] XIZZ. GBI, sKeiok. 28
EoKE. HBAR. BB Y BB, st XiiE,
‘SZHEFMRARETmMEN 84 FNET 5
77 RERIER AT R—EL, FREHH
2024 & 8 B,

[2] EERoR. BRARYS. FRfE. BRLIME. FR=.
FEE. KR XBR EER. BRPE. TR
FHA. BT £F EER, "AEZMEE

AR REZHE. FaMEs5#T A" REM
BRERAHTR—FRL, FREBH 1 2023 F
12 B,

i)g

=~
B
FHIE

:ll:lb\ %’T:I:
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Soybean Germplasm Resource Precise Evaluation Group

Focusing on the demands of the soybean
seed industry and production in China, we primar-
ily engage in developing key technologies, phe-
notyping and genotyping germplasms, and breed-
ing elite lines. This year, we (1) developed three
key technologies, including transcriptome-based
association analysis; (2) completed the precise
identification of 9,000 germplasm resources, and
discovered 78 excellent germplasm with clear
genetic backgrounds and potential breeding val-
ue, such as Mengdou 170, which has high yield
and density tolerance, and Xiong 97-8, which has
multiple resistances; (3) cloned three important
trait genes, including GmSW17.1, GmAP1d, and
GmL2; (4) created 11 elite lines with high oil con-
tent or high yield, and ten transformants with her-
bicide tolerance or insect resistance plus herbicide
tolerance, one of which was approved for national
production application safety certificate after ex-
pansion; and (5) cultivated 4 varieties, including
Zhonghuang 633 and Zhonghuang 632, approved
by Inner Mongolia, and transgenic varieties
Zhongliandou 5046 and Zhongliandou 6019, ap-
proved by the state. The relevant research results
have been published in ten SCI papers in journals
such as Plant Communications, Computers and
Electronics in Agriculture, and others, including
two high-level papers ranked first in JCR disci-
plines or with an IF >10. We have obtained three
national invention patents granted, including one
South African patent. We have also made four
keynote presentations at international conferences

and served as editorial board members of four

26

SCI first-tier journals such as TAG and The Crop

Journal.

Group Leader: Yinghui Li

Group Members: Lijuan Qiu, Zhe Yan,
Rongxia Guan, Yong Guo, Zhangxiong Liu,
Yongzhe Gu, Huilong Hong

Postdoctoral Researchers: Zhengwei Zhang,
Lili Yu, Huawei Gao, Chunlei Zhou, Hao Zhang,

Yingpu Che, Daqgian Sun, Hui Liu

1.Selected Publications

% Yingpu Che, Yongzhe Gu, Dong Bai et al.
Accurately estimate soybean growth stages from
UAYV imagery by accounting for spatial heteroge-
neity and climate factors across multiple environ-
ments. Computers and Electronics in Agriculture,
2024,225:109313.

% Delin Li, Qi Wang, Yu Tian et al. TWAS
facilitates gene-scale trait genetic dissection
through gene expression, structural variations,
and alternative splicing in soybean. Plant Com-
munications, 2024, 5(10):101010.

% Hao Zhang, Lei Yang, Shiyu Guo et al. A
natural allelic variant of GmSW17.1 confers high
100-seed weight in soybean. The Crop Journal,
2024, 12(6):1709-1717.

% Shiyu Guo, Yanfei Li, Hongmei Qiu et al.
GmAP1d regulates flowering time under long-day
photoperiods in soybean. The Crop Journal, 2024,
12(3):845-855.

% Huihui Gao, Pengcheng Wei, Yongzhe

Gu et al. Natural variation of GmFNSII-2 contrib-
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utes to drought resistance by modulating enzyme
activity in soybean. The Crop Journal, 2024,
12(2):529-539.

2.Approved Varieties

% Zhonggan 601, Approved by Jiangxi,
Breeders: Lijuan Qiu, Bingfu Guo, Xianwei Zhao
et al, August 6, 2024,

% Jingtong 606, Approved by Jilin, Breed-
ers: Lijuan Qiu, Mingyuan Cui, May §, 2024.

3.Awards and Honors

% Breeding and Promotion of Multi-Resis-
tant, High-Yield, and High-Quality Soybean Va-
riety Heinong 84, the First Prize of the Heilongji-
ang Provincial Science and Technology Progress
Award, August 2024,

% Mining of Excellent Soybean Gene Re-
sources Breeding and Application of New Variet-
ies, the First Prize of the Jilin Provincial Science
and Technology Progress Award, December

2023.
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() Kigth B3 RAE L E HIPA BEZMIBMERHNBTERSANR 2D ; =
FHEMNESRRBEZ2MM I ZREEERE KEBEMXEERIPRER 111

RFBER, URAKEKEMRFIRFBKFEN IEH 10 &1

; BIRMES
; FEBXEA AR TE Science. Na-

Bir, TEAFREARIMKEMHRFRRIEME ture Communications, Molecular Plant.
RENEEETE. RIEHBEITKEEMXEER Biotechnology Journal,
MRNMERRFLIF. REETTR T 4015 17 Plant Biology S HAFIA % SCI 18X 22 /&, HHIE
KIFREMERE RN = E2MTTE M RIRENE FRNEREZATF 15107,
HEEE, MFTHED LR 210 7 ; JHikd AL 4 I, AR TAL AT 2 T

Nonspecific BR inhibition

Typical BR synthesis or signaling defective rice mutants

Journal of Integrative

FRIFERRIEY)

Reduced grain size

and other defects

Tissue-speciﬂc BR inhibition

Unique clustered-spikelet rice germplasm

NCL Prolonged meristem transition

- Enhanced grain number

with unaltered grain size

SM and no other defects

Structural _, BRD3 __, BR __, GSKZ __, OsMADSI _

variations activation degradation accumulation stabilization

BR alteration BR alteration

NCL NCL
2H JURF 7 BRI ] (% 2t AR AR - 4K
HIBATA ST LT
Zi[YNBAA WP, FrIe . KRN B/
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TR LB A DN
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1. EEfRHRE

(1) fRffr “EXFE" ZRFREREEZEM,
187~ BR V1= 18R HUE Nk FE =2/ 92 F .
“SHRifE” (clustered-spikelet rice, CL) BH =
RIFhFRRERVRHE, et RBEEERATH
BAKERBEEDNS, ZMRERCLASRE
%) 6 SHBAE—XIE, BIRATEEE
BR, ZMFIEI NG FimtRigEE RS
EHEE BRD3, &ZIELES— BR REEEH
FCLHAEFEEXNEMLER, HLILHE UK
2, H—FRINEMT R FEHBUE BRD3
KB IE DD EHL (secondary branch
meristem, SBM) H&ix, S BR & &£H/,
BR 5 S0 %] F GSK2 R R, #HmEsER 1k
BREAF OsMADSI e EHEMRE, FE
BEESAR/IEDEALR (spikelet meristem,
SM) HYEAEF RCN2 H{EHHERIK, MMLER
SBM [ SM 9% %%, g Z 2k R 18 INiE kL
. R ERREFRIESEAmRIFRENE
FER, WESBHEEMKEREN, RN
Hisli 3 REAZN BR &8 "SR Z4&K
I AE G I0 35.2%, FERIEUE NN 28.2%, ME
I ERNBEHNNESHSEEEER,

LEERIE N 11.27% ~ 20.96%, U EHR

AR T 2024 & R 1E Science HiF L, ZAR
TEME——T R b STUS T IB N 2024 FFEAN+
AREGHTIE

Q) BuUTHLESEENEERAES
MEReIFT S, BETFERDERE=ESMm
B ER, FEBAKEEMREET —RE
FR, 2ET7REFLEREEZEEFERENER
ZEREASERENSEERSA, ZRFRAEET
B EBFEEN T2T TERSEERA, H
BRE, WETHREDSI 9311, BAREBHN
BEESRNFEELEERFBRERR, BIX

EMHEIREETES QTL 24, BT “T2T
ZERRAA +CSSL BHx” HERNRERS®E
ExEFTa, MAZFa, XEINFEHEDRE
TTKTET B ME MR XBER GLI2, F4
BEUEABRHFXHER, FWT WRKYS0
5 GIFI NE S, @IRAEE GLI2 7T/)VES
HPB TR =RERI, FEKEFESMH
Ht. ZMRENFERERAFARIERT
BZRMEEM, U EHRER 2024 FUURR
P ZT K% % F Nature Communications HiF!)

2. B B8

(1) SCIiEX

[1] Xiaoxing Zhang, Wenjing Meng, Dapu
Liu, Dezhuo Pan, Yanzhao Yang, Zhuo Chen,
Xiaoding Ma, Wenchao Yin, Mei Yin, Nana Don,
Jihong Liu, Weifeng Shen, Yugqin Liu, Zefu Lu,
Chengcai Chu, Qian Qian, Mingfu Zhao, Hongn-
ing Tong. Enhancing rice panicle branching and
grain yield through tissue-specific brassinosteroid
inhibition. Science, 2024, 383(6687):8838. doi:
10.1126/science.adk8838.

[2] Guoxia Zhang, Hongru Wang, Xiangle
Ren, Yunhua Xiao, Dapu Liu, Wenjing Liu, Ya-
hong Qiu, Bin Hu, Qingjun Xie, Chengcai Chu,
Hongning Tong. Brassinosteroid-dependent phos-
phorylation of PHOSPHATE STARVATION
RESPONSE2 reduces its DNA-binding ability in
rice. The Plant Cell, 2024, 36(6):2253-2271. doi:
10.1093/plcell/koac063.

[3] Yanzhao Yang, Chengcai Chu, Qian
Qian, Hongning Tong. Leveraging brassino-
steroids towards the next Green Revolution.
Trends in Plant Science, 2024, 29(1):86-98. doi:
10.1016/j.tplants.2023.09.005.

[4] Yanyan Wang, Wenxi Chen, Meng Xing,
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Jiagiang Sun, Shizhuang Wang, Ziyi Yang, Jing-
fen Huang, Yamin Nie, Mingchao Zhao, Yapeng
Li, Wenlong Guo, Yinting Wang, Ziyi Chen,
Qiaoling Zhang, Jiang Hu, Yunhai Li, Ke Huang,
Xiaoming Zheng, Leina Zhou, Lifang Zhang,
Yunlian Cheng, Qian Qian, Qingwen Yang,
Weihua Qiao. Wild rice GL12 synergistically im-
proves grain length and salt tolerance in cultivat-
ed rice. Nature Communications, 2024, 15:9453.
doi:10.1038/s41467-024-53611-9.

[5] Jingfen Huang, Yilin Zhang, Yapeng Li,
Meng Xing, Cailin Lei, Shizhuang Wang, Yamin
Nie, Yanyan Wang, Mingchao Zhao, Zhenyun
Han, Xianjun Sun, Han Zhou, Yan Wang, Xiao-
ming Zheng, Xiaorong Xiao, Weiya Fan, Ziran
Liu, Wenlong Guo, Lifang Zhang, Yunlian
Cheng, Hang He, Qingwen Yang, Weihua Qiao.
Haplotype-resolved gapless genome assembly
and chromosome segment substitution lines fa-
cilitated gene identification in wild rice. Nature
Communications, 2024, 15:4573. doi: 10.1038/
s41467-024-48845-6.
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2) ZF

[1] — fh 7K 75 it £ SS5 /B & F X CAPS
DFMEBRENA BENETH S ZL
202311450203.6, SERL A FF R4 HBEE . 1K 3.

HEiES. T, okim, QSHEE 2024 F 10
B2A8;

2] OsHD3 EAMHBEHEASWAE, &
WEFS : ZL202410171657.8, oA : &id.
FHRE. SE. Bk, AEBHE 2024 F5
Bl148;

B3] K HRIMFIBERTRTIEEHIBEFEPH
A, ZL 202010424026.4, 52A%A : #BEREA.
MR Fr R #EKE. B, 135 X,
T2, NEHEF 2024 F 9824 H,

(3) 1EYIHT R

] F EFZ X135, & NRS:
CNA20201000932, FEtA : 7K. FEREB.
EE KR, RN AEHER2023F985

(4) Hfth

M (FEBERE (SNP) £TEME),
K #% & (T/CROPSSC 010—2024), B B2 BA.
Al TR HRX. BEH. B F
R FIFE. Tl 0RB5E,2024 54 B 15 H,
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Rice Germplasm Resources Precise Evaluation Group

Our group focuses on major national de-
mands such as food security and seed industry
development, with the goal of improving the
utilization of rice germplasm resources in China.
We primarily conduct precise phenotyping and
genotyping of domestic and international rice
germplasm resources, and discover and analyze
superior resources for key target traits in rice
breeding. This year, the phenotypic traits of yield
and resistance in 4,015 superior rice germplasm
resources were precisely identified, from which
210 superior germplasm resources were select-
ed; 2 wild rice introgression lines with multiple
superior traits were identified; 11 key target trait
genes for rice breeding were cloned; and over 10
superior alleles were identified. We published 22
SCI papers in journals such as Science, Nature
Communications, Molecular Plant, Plant Biotech-
nology Journal, and Journal of Integrative Plant
Biology, and applied for or authorized 15 nation-
al invention patents, applied for or authorized 4
plant variety rights, and promulgated 2 industry

standards.

Group Leader: Hongning Tong
Group Members: Qingwen Yang, Weihua

Qiao, Xiaoming Zheng, Xiaoding Ma

Postdoctoral Fellows: Jingfen Huang

1.Selected Publications

% Xiaoxing Zhang, Wenjing Meng, Dapu
Liu et al. Enhancing rice panicle branching and
grain yield through tissue-specific brassinosteroid
inhibition. Science, 2024, 383(6687):8838.

% Guoxia Zhang, Hongru Wang, Xiangle
Ren et al. Brassinosteroid-dependent phosphor-
ylation of PHOSPHATE STARVATION RE-
SPONSE2 reduces its DNA-binding ability in
rice. The Plant Cell, 2024, 36(6):2253-2271.

% Yanzhao Yang, Chengcai Chu, Qian Qian
et al. Leveraging brassinosteroids towards the
next Green Revolution. Trends in Plant Science,
2024, 29(1):86-98.

% Yanyan Wang, Wenxi Chen, Meng Xing
et al. Wild rice GL12 synergistically improves
grain length and salt tolerance in cultivated rice.
Nature Communications, 2024, 15:9453.

% Jingfen Huang, Yilin Zhang, Yapeng Li
et al. Haplotype-resolved gapless genome assem-
bly and chromosome segment substitution lines
facilitated gene identification in wild rice. Nature

Communications, 2024, 15:4573.
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1. EEfRHRE

() EETEF T2X ShEERE, WETAT
ZHFWMEHIERE, 81 HiFi+ONT+HiC+NGS
BUERES, X Yugul ZEERAHITT T2T A
B, REEINTELRONSFERA Yu-
gul-T2T, #ERBEL T I EEFABRRT
PERO, ZHIET 210 MHHER IR, HEAT
BAERT 9 FREMENinin iU E LR, F
A 84 MNEALR | FHEARRABITEU R KL R
¢H (ISO-seq), ¥ ERRT 8726 NEIBERE, &
MRRNEZET B FE-—TMEESXNEGEH
# #E [Z Setaria-db (www.setariadb.com/millet)
ZHUEES A T Yugul-T2T EEA. 110 Nz
BERAAH. 1844 MERA. 312 MUBHAMER
H. FEM (A10). RKRM (Ci846) M A I
M (Yugul) ZHRARAE, 618 Mm@ 11 F
13 MU EE B9 226 AR BVENIR, 916 (FH /R
MEHERE. HARMEXRTLTA (Haplotype,
BLAST, CRISPR design, PRIMER design, GO,
KEGG, Multi-omics correlation analysis), A
BF IR EREMIEICHM BN B REME T
BEF 8, XX EKRAE Molecular Plant Hj
Tl £

(2) BRTEFERIIL. FEIURE
SAXABNEIENAR. NEREFHNER
MERERLSE, HREANKRETRE 17 MER
B9 567 MER, EFRFLBENEEEDT,
RMEFFEARBT DN S DEELE, HREHE
FEEDHMMXNESHHETELE (HW).
FEARMXOAEREEE (SL). REILA M
XWitHEE (NL) F. ARERETR, D
RHEMXHEFAEESNREZFE, BA
REREFHERM. HE—T DB R T EHFET
RERBT B2 ER 1 - PEIENLY7E 3300 FaT, FE
EEHNTY, SFNETAHRBXERERF
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EFmEmEMX ; £97E 3000 F7], H#ERHET
hEdL A, FHEL 1500 E5id—F DR
TEBREEYIMLREHE ; FE/E£97E 1000 Fa1,
EXDTBEMAY K, SFMFEILSEHE
FEOM, R THIERIN2KD HBRE. XA
PacBio HiFi A1 Hi-C M, %5 st 7+ 8
KFEHITTERAMKAE, SELRERA
FHMEAHERR QTL Efu, £EFIRWIGMAZEE
BB R IBERARNEEGNGIF  (FIXIP, Mq02.
g08037), #H—HMRAKXKIMBNFXEH SV F
HFXIP ERAFR, RARFEEFTAS MR
TR, ARERNEFHTEMREHTE
REREZHR. U LA RT Genome Biolo-
gy HAFI ko

2. BB S

(1) SCIExX

[1] Qiang He, Chunchao Wang, Qiang He,
Jun Zhang, Hongkai Liang, Zefu Lu, Kun Xie,
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qing Jia, Ganggang Guo, Huilong Du, Xianmin
Diao. A complete reference genome assembly for
foxtail millet and Setaria-db, a comprehensive da-
tabase for Setaria. Molecular Plant, 2024, 17(2):
219-222. doi:10.1016/j.molp.2023.12.017.

(2] Hui Zhang, Hui Zhi, Di Yuan, Hongkai
Liang, Wei Zhang, Guanging Jia, Xianmin Diao.
Identification and characterization of a no-grain
mutant (nogl) in foxtail millet. Journal of Inte-
grative Agriculture, 2024, 23(12): 4263-4266.
doi:10.1016/j.jia.2024.06.016

[3] Jianzhou Pang, Wei Zhang, Yanyan
Zhang, Shihui Zhang, Yannan Wang, Hui Zhi,
Chunyi Zhang, Qiuju Liang, Xianmin Diao. Nulli-
fication of GFTs fortifies bioactive folates in fox-

tail millet. Journal of Integrative Plant Biology,

33



ANBERABSAHLHRARRRE

2024, 8(66): 1540-1543. doi:10.1111/jipb.13665.

[4] Yuqi He, Kaixuan Zhang, Yaliang Shi,
Hao Lin, Xu Huang, Xiang Lu, Zhirong Wang,
Wei Li, Xibo Feng, Taoxiong Shi, Qingfu Chen,
Junzhen Wang, Yu Tang, Chapman Mark A,
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Genomic insight into the origin, domestication,
dispersal, diversification and human selection
of Tartary buckwheat. Genome Biology, 2024,
25(1):61. doi: 10.1186/s13059-024-03203-z. doi:
10.1186/s13059-024-03203-z.

[5] Dili Lai, Kaixuan Zhang, Yuqi He, Yu
Fan, Wei Li, Yaliang Shi, Yuanfen Gao, Xu
Huang, Jiayue He, Hui Zhao, Xiang Lu, Yawen
Xiao, Jianping Cheng, Jingjun Ruan, Georgiev
Milen I, Fernie Alisdair R, Meiliang Zhou.
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drolase gene FtGHI1 involved in rutin hydrolysis
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Plant Biotechnology Journal, 2024, 22(5):1206-
1223. doi: 10.1111/pbi.14259.

[6] Jha Rintu, Kaixuan Zhang, Yuqi He,
Mendler-Drienyovszki Nora, Magyar-Tabori
Katalin, Quinet Muriel, Germ Mateja, Kreft Ivan,
Megli¢ Vladimir, Ikeda Kiyokazu, Chapman
Mark A., Janovska Dagmar, Podolska Grazyna,
Woo Sun-Hee, Bruno Studer, Georgiev Milen 1,
Chrungoo Nikhil, Betekhtin Alexander, Meiliang
Zhou. Global nutritional challenges and oppor-
tunities: Buckwheat, a potential bridge between
nutrient deficiency and food security. Trends in
Food Science & Technology, 2024, 145: 104365.
doi: 10.1016/].tifs.2024.104365.
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Guo, Congcong Jiang, Qiang He, Sarah Tasnim,
Zongyun Feng, Jun Liu, Jing Zhang, Komatsuda
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[9] Yujie Chang, Yonghui Liu, Lanfen
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Coarse Grains Germplasm Precise Evaluation Group

To address the challenge of underdeveloped
efficient breeding technologies for coarse cere-
als, the focus is on the precision identification
of germplasm resources. Key research efforts
include the discovery and utilization of special
elite resources, the development of innovative
breeding technologies and methods, the creation
and application of novel breeding materials, and
the breeding of new crop varieties. This year, the
group introduced 170 new resources, cataloged
and stored 4,251 accessions, and conducted pre-
cision field evaluations of 4,000 resources. We
identified and selected 35 new elite germplasms
with superior quality, disease resistance, and cold
tolerance. Additionally, 11 new coarse cereal
varieties were registered and released, with five
new varieties of millet, buckwheat, and pea suc-
cessfully transferred (cumulatively amounting to
7.8 million RMB). In addition, three novel germ-
plasms featuring high folate content and compact
plant architecture were developed. Furthermore,
seven new genes were discovered, including
those related to grain size (SiITGW6), panicle de-
velopment (Sinogl), anthracnose resistance (Pv-
G6/7), easy dehulling (FtXIP), rutin synthesis
(FtUFGT3), drought resistance (FtPMEI13), and
floral organ development (HvAGL6). The team
published 21 research papers, six of which ap-
peared in high-impact journals such as Molecular
Plant, Genome Biology, and Advanced Science.

Four patents were granted.
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Group Leader: Guanging Jia

Group Members: Xianmin Diao, Ganggang
Guo, Jing Wu, Ping Yang, Meiliang Zhou, Sha
Tang

Postdoctoral Fellows: Qiang Meng, Yanyan
Zhang, Wei Zhang, Hongpo Wu, Zhiying Zhao,
Chaonan Guan, Xu Huang, Zhirong Wang, Yan-
hua Chen, Xiaohan Wang, Tong Su

1.Selected Publications

% Qiang He, Chunchao Wang, Qiang He et
al. A complete reference genome assembly for
foxtail millet and Setaria-db, a comprehensive da-
tabase for Setaria. Molecular Plant, 2024, 17(2):
219-222.

% Hui Zhang, Hui Zhi, Di Yuan et al. Identi-
fication and characterization of a no-grain mutant
(nogl) in foxtail millet. Journal of Integrative Ag-
riculture, 2024, 23(12): 4263-4266.

% Jianzhou Pang, Wei Zhang, Yanyan
Zhang et al. Nullification of GFTs fortifies bioac-
tive folates in foxtail millet. Journal of Integrative
Plant Biology, 2024, 8(66): 1540-1543.

% Yuqi He, Kaixuan Zhang, Yaliang Shi et
al. Genomic insight into the origin, domestication,
dispersal, diversification and human selection
of Tartary buckwheat. Genome Biology, 2024,
25(1):61.

% Dili Lai, Kaixuan Zhang, Yuqi He et al.
Multi-omics identification of a key glycosyl hy-
drolase gene FtGHI involved in rutin hydrolysis

in Tartary buckwheat (Fagopyrum tataricum).



Plant Biotechnology Journal, 2024, 22(5):1206-
1223. doi: 10.1111/pbi.14259.

% Jha Rintu, Kaixuan Zhang, Yuqi He et al.
Global nutritional challenges and opportunities:
Buckwheat, a potential bridge between nutrient
deficiency and food security. Trends in Food
Science & Technology, 2024, 145: 104365. doi:
10.1016/j.tifs.2024.104365.

% Guangqi Gao, Luxi Yan, Yu Cai et al.
Most Tibetan weed barleys originated via re-
combination between Btrl and Btr2 in domes-
ticated barley. Plant Communications, 2024,
5(5):100828.

% Man Sun, Congcong Jiang, Guangqi Gao
et al. A novel type of malformed floral organs mu-
tant in barley was conferred by loss-of-function
mutations of the MADS-box gene HVAGL6. The
Plant Journal, 2024, 119(6):2609-2621.
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2.Varieties

% Zhongzagu 79, Non-Staple Crop Variety
Registration, Breeder: ICS-CAAS, April 2024,

% Zhongpimai 1, Non-Staple Crop Variety
Registration, Breeders: Ganggang Guo, Chunchao
Wang, Dawadunzhu et al, April 21, 2024.

% Zhepi 27, Non-Staple Crop Variety Regis-
tration, Breeders: Junmei Wang, Ganggang Guo,
Kangfeng Cai et al, April 21, 2024,

% Zhusimai 10, Non-Staple Crop Variety
Registration, Breeders: Shujie Wang, Ganggang
Guo, Zhanning Gao et al, April 21, 2024,

% Zhongku 3, Certified by Yunnan, Breed-
ers: Meiliang Zhou, Junzhen Wang, Zuo Hu et al,
March 31, 2024.

% Zhonggqiao 311, Certified by Yunnan,
Breeders: Meiliang Zhou, Zuo Hu, Junzhen Wang
etal, March 31, 2024.
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search £l Frontiers in Plant Science £ ¥ 7 IE 7£
FRISRBAEF,

2. BB S

(1) SCIExX

[1] Huihui Li, Xin Li, Peng Zhang, Yin-
gwei Feng, Junri Mi, Shang Gao, Lele Sheng,
Ali Mohsin, Zikun Yang, Liang Li, Wei Fang,
Wensheng Wang, Qian Qian, Fei Gu, Wenbin
Zhou. Smart Breeding Platform: a web-based
tool for high-throughput population genetics,
phenomics, and genomic selection. Molecu-
lar Plant, 2024, 17(5): 677-681. doi: 10.1016/
j-molp.2024.03.002.

[2] Faroog Muhammad Amjad, Shang Gao,
Hassan Muhammad Adeel, Zhangping Huang,
Rasheed Awais, Hearne Sarah, Prasanna Bod-
dupalli, Xinhai Li, Huihui Li. Artificial intelli-
gence in plant breeding. Trends in Genetics, 2024,
40(10): 891-908. doi: 10.1016/j.tig.2024.07.001.

[3] Kaijian Fan, Ali Mohsin, Kunhui He,
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Yingwei Feng, Tingxi Yu, Hao Zhang, Tai An,
Weiwei Zeng, Junjie Fu, Ying Zhou, Yanfang
Heng, Fei Gu, Jiankang Wang, Changling Huang,
Liang Li, Huihui Li. Genomic analysis of modern
maize inbred lines reveals diversity and selective
breeding effects. Science China Life Sciences,
2024, 68(2): 578-581. doi: 10.1007/s11427-024-
2725-1.

[4] Qi Liu, Shimin Zuo, Shasha Peng, Hao
Zhang, Ye Peng, Wei Li, Yehui Xiong, Runmao
Lin, Zhiming Feng, Huihui Li, Jun Yang, Guo-Li-
ang Wang, Houxiang Kang. Development of ma-
chine learning methods for accurate prediction of
plant disease resistance. Engineering, 2024, 40:
100-110. doi: 10.1016/j.eng.2024.03.014.

[5] Shang Gao, Zhouyang Su, Jun Ma, Jian
Ma, Chunji Liu, Huihui Li, Zhi Zheng. Identifica-
tion of a novel and plant height-independent QTL
for coleoptile length in barley and validation of its
effect using near-isogenic lines. Theoretical and
Applied Genetics, 2024, 137(3): 53. doi: 10.1007/
s00122-024-04561-9.
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Crop Gene-Mining Methods and Software Group

To address the major needs of the devel-
opment of agricultural biological breeding in-
dustry in China and tackle the issue that core
links of traditional breeding are constrained by
experience, this group focuses on the breeding
goals of major crops. By integrating multi-omics
breeding big data and artificial intelligence, the
group mainly conducts research on constructing
intelligent breeding algorithms and models, as
well as intelligent breeding designs. This year, the
group has achieved several key outcomes: it has
developed a large language model for transcrip-
tome annotation based on machine learning and
mined salt-tolerant genes, optimized genotyping
and QTL mapping technologies, and constructed
a full-process smart breeding platform. Relevant
research results have been published in 11 SCI
papers in journals such as Molecular Plant, Plant
Biotechnology Journal, and Trends in Genetics, of
which 5 papers have an impact factor (IF) greater
than 10. Additionally, the group has obtained 4
authorized national invention patent, applied for
1 international invention patent and 4 domestic
invention patent applications, and acquired 6 soft-

ware copyrights.

Group Leader; Huihui Li

Group Members: Jiankang Wang, Luyan
Zhang, Shang Gao

Postdoctoral Fellows: Kunhui He, Zhiliang
Zhang, Weldu Gebrewahid Takele

1. Selected Publications

% Huihui Li, Xin Li, Peng Zhang et al.

Smart Breeding Platform: a web-based tool for
high-throughput population genetics, phenomics,
and genomic selection. Molecular Plant, 2024,
17(5): 677-681.

% Farooq Muhammad Amjad, Shang Gao,
Hassan Muhammad Adeel et al. Artificial intelli-
gence in plant breeding. Trends in Genetics, 2024,
40(10): 891-908.

% Kaijian Fan, Ali Mohsin, Kunhui He et al.
Genomic analysis of modern maize inbred lines re-
veals diversity and selective breeding effects. Science

China Life Sciences, 2024, 68(2): 578-581.

2.Awards and Honors

DNNGP, Top 10 Outstanding Agricultural
Science and Technology Achievements of Hainan
Province in 2023, July 2024,

Full-Process Smart Breeding Platform, Ex-
cellent Solution for Biological Breeding Award
from the China Association for Science and Tech-

nology, September 19, 2024,

3.Software

% Genome Prediction Software Based on
Deep Neural Network [Abbreviation: DNNGP]
V2.0, Developer: Huihui Li, Hao Zhang, Kelin
Wang, Tingxi Yu, January 15, 2024,

% Genotype Simulation Software for Hybrid
Populations of Self-Pollinated Crops [Abbrevia-
tion: SimGeno] V1.0, Developer: Huihui Li, Ze
Liu, Shiji Yuan, April 25,2024.

% Wheat Genetic Breeding Population Data-
base System [Abbreviation: GPDB] V2.0, Develop-
er: Luyan Zhang, Jiankang Wang, April 26,2024,
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eQTL DI {H1ER ZIMRRT A RAVERR £ 1. HUHE
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TRIRF, FEAIUENRKIEMEMTS
M BIELEN B M AR, U EHFRRRARE
Journal of Genetics and Genomics HF!| I,
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(1) SCIEX

[1] Qiang He, Chunchao Wang, Qiang He,
Jun Zhang, Hongkai Liang, Zefu Lu, Kun Xie,
Sha Tang, Yuhan Zhou, Bin Liu, Hui Zhi, Guan-
qing Jia, Ganggang Guo, Huilong Du, Xianmin
Diao. A complete reference genome assembly for
foxtail millet and Setaria-db, a comprehensive da-
tabase for Setaria. Molecular Plant, 2024, 17(2):
219-222. doi:10.1016/j.molp.2023.12.017.

[2] Yuan Deng, Peng Zhou, Fei Li, Jing
Wang, Kun Xie, Hongkai Liang, Chunchao Wang,
Bin Liu, Zhenxing Zhu, Wenbin Zhou, Baoqing
Dun, Xiaochun Lu, Xianmin Diao, Qiang He.
A Complete assembly of the sorghum BTx623
reference genome. Plant Communications, 2024,
5(6):100977. doi:10.1016/j.xplc.2024.100977.

[3] Jiawen Lu, Yuxin Xie, Chunhui Li, Jin-
liang Yang, Junjie Fu. Tensor decomposition
reveals trans-regulated gene modules in maize
drought response. Journal of Genetics and Ge-

nomics, 2024, 52(6):786-798. doi:10.1016/
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[4] Xiaoli Wang, Jiawen Lu, Mingfang
Han, Zheyuan Wang, Hongwei Zhang, Yun-
jun Liu, Peng Zhou, Junjie Fu, Yuxin Xie. Ge-
nome-wide expression quantitative trait locus
analysis reveals silk-preferential gene regulatory
network in maize. Physiologia Plantarum, 2024,
176(3):e14386. doi:10.1111/ppl.14386.

[5] Yumin Zhang, Sihan Zhen, Chunxia
Zhang, Jie Zhang, Xiaoqing Shangguan, Jiawen
Lu, Qingyu Wu, Lynnette M.A. Dirk, Bruce A.
Downie, Guoying Wang, Tianyong Zhao, Junjie
Fu. Natural variation of CT2 affects the embryo/
kernel weight ratio in maize. Journal of Genetics
and Genomics, 2024, 52(3):432-440. doi:10.1016/
J.Jge.2024.09.012.

[6] Mingxue Fu, Shaoshuai Liu, Yuqing Che,
Dada Cui, Zhongyin Deng, Yang Li, Xinyu Zou,
Xingchen Kong, Guoliang Chen, Min Zhang,
Yifan Liu, Xiang Wang, Wei Liu, Danmei Liu,
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Shuaifeng Geng, Aili Li, Long Mao. Genome-ed-
iting of a circadian clock gene TaPRR95 facili-
tates wheat peduncle growth and heading date.
Journal of Genetics and Genomics, 2024, 51(10):
1101-1110. doi:10.1016/j.jgg.2024.05.011.

[7] Shaoshuai Liu, Ke Wang, Shuaifeng
Geng, Moammar Hossain, Xingguo Ye, Aili Li,
Long Mao, Karl-Heinz Kogel. Enemies at peace:
Recent progress in Agrobacterium-mediated
cereal transformation. The Crop Journal, 2024,
12(2):2095-5421. doi:10.1016/j.¢j.2023.12.009.

[8] Long Mao. The wild and the valuable:
The goatgrass pangenome advances wheat im-
provement. The Crop Journal, 2024, 12(6):1503-
1504. doi:10.1016/j.¢j.2024.09.001.

[9] Long Mao. One bird, multiple stones: The
race to find a gene of dominant negative effect in
wheat. The Crop Journal, 2024, 12(4): 951-952.
doi: 10.1016/j.cj.2024.08.001.
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Crop Omics Data Science Group

We address critical challenges in crop genet-
ic resource utilization, including the integration
of massive datasets, limited accuracy in gene-
phenotype associations, and difficulties in identi-
fying superior alleles. Leveraging multi-omics big
data, the research emphasizes the development
of computational algorithms, the construction of
gene interaction networks, and the establishment
of resource platforms to advance gene discovery.
Over the past year, we have accomplished several
landmark achievements. We completed the as-
sembly of a telomere-to-telomere (T2T) reference
genome for foxtail millet and one for sorghum,
established the most comprehensive database
for foxtail millet to date, and generated a popula-
tion-level metabolomic atlas for wheat. Through
advanced analytical approaches such as asso-
ciation mapping and tensor decomposition, we
identified important functional loci, including the
wheat grain protein content gene TaMADSI1-D1,
the plant height regulatory gene TaPRR9S5, and
the maize embryo-to-kernel ratio gene CT2. In
addition, we resolved the regulatory network of
maize silk-specific genes and uncovered transcrip-
tional modules associated with drought response.
These outcomes have significantly strengthened
the genomic and multi-omics foundation for crop

improvement and provided new methodologies

for the high-dimensional data analysis in breeding
research. The group's findings were published in
nine SCI-indexed papers in leading international
journals, including Molecular Plant, Plant Com-
munications, and Journal of Genetics and Genom-

ics.

Group Leader:Qiang He
Group Memeber:Long Mao, Aili Li, Junjie
Fu, Guangyao Zhao, Peng Zhou

1.Selected Publications

% Qiang He, Chunchao Wang, Qiang He et
al. A complete reference genome assembly for
foxtail millet and Setaria-db, a comprehensive da-
tabase for Setaria. Molecular Plant, 2024, 17(2):
219-222. doi:10.1016/j.molp.2023.12.017.

% Yuan Deng, Peng Zhou, Fei Li et al. A
Complete assembly of the sorghum BTx623 ref-
erence genome. Plant Communications, 2024,
5(6):100977.

Yumin Zhang, Sihan Zhen, Chunxia Zhang
et al. Natural variation of CT2 affects the embryo/
kernel weight ratio in maize. Journal of Genetics
and Genomics, 2024, 52(3):432-440.

Long Mao. The wild and the valuable: The
goatgrass pangenome advances wheat improve-

ment. The Crop Journal, 2024, 12(6):1503-1504.
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2. BB S

(1) SCriex

[1] Yang Liu, Zixiang Cheng, Weiyao Chen,
Chuanyin Wu, Jinfeng Chen, Yi Sui. Establish-
ment of genome-editing system and assembly
of a near-complete genome in broomcorn mil-
let. Journal of Integrative Plant Biology. 2024,
66(8):1688-1702. doi: 10.1111/jipb.13664.

[2] Zixiang Cheng, Ke Li, Hongxiu Liu, Xin-
gen Wei, Tao Yin, Xin Xing, Lida Han, Yi Sui.
Establishment of a genome-editing system to cre-
ate fragrant germplasm in sweet sorghum. aBIO-
TECH. 2024, 5(4):502-506. doi: 10.1007/s42994-
024-00180-6.

[3] Shaoshuai Liu, Ke Wang, Shuaifeng
Geng, Hossain Moammar, Xingguo Ye, Aili Li,
Long Mao, Kogel Karl-Heinz. Enemies at peace:
Recent progress in Agrobacterium-mediated
cereal transformation. The Crop Journal, 2024,
12(2):321-329. doi: 10.1016/j.¢j.2023.12.009.

[4] Yanan Chang, Junxian Liu, Chang Liu,
Huiyun Liu, Huali Tang, Yuliang Qiu, Zhishan
Lin, Ke Wang, Yueming Yan, Xingguo Ye. Es-
tablishment of transformation system in wheat
close relatives under assistance of TaWOXS5.
Journal of Integrative Agriculture, 2024, 23(6):
1839-1849. doi: 10.1016/j.jia.2023.06.021.

[5] Zhenpeng Wang, Tengteng Wang, Jin Hu,
Honghong Jiao, Yan Jin, Jiahui Sun, Tiegui Nan,
Yuyang Zhao, Yunjun Liu, Luqi Huang, Yuan
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Yuan. Comparisons of wild and cultivated Amer-
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Crop Genetic Engineering Group

Focusing on core objectives such as improv-
ing the low genetic transformation efficiency of
major crops like rice, wheat, and maize, expand-
ing transformable genotypes, and creating new
materials for biological breeding, the group made
significant progress in achieving these goals in
2024. Throughout the year, our group provided
transformation support to 76 research groups
both within and outside the institution, including
1,165 vectors for rice transformation, 167 vectors
for sorghum transformation, and 122 vectors for
foxtail millet transformation. By leveraging the
advantages of the wheat transformation platform,
nearly 100 vectors were transformed for external
partners. Seven papers were published in journals
such as Plant Biotechnology Journal, Journal of
Integrative Plant Biology and The Crop Journal.
Two invention patents were authorized. New in-
sect-resistant maize materials developed through
these efforts underwent multi-location field trials,
and an application for a biosafety certificate for
the transgenic insect-resistant maize event VB15
was submitted.

Group Leader: Chuanyin Wu

Group Members: Ke Wang, Yujun Liu, Yi

Sui, Xingguo Ye and Huali Tang
Postdoctoral Fellows: Tao Yin, Xiaohui

Zhang and Zixiang Cheng

1.Selected Publications

% Yang Liu, Zixiang Cheng, Weiyao Chen
et al. Journal of Integrative Plant Biology. 2024,
66(8):1688-1702.

% Zhenpeng Wang, Tengteng Wang, Jin Hu
et al. Comparisons of wild and cultivated Amer-
ican ginseng (Panax quinquefolius L.) genomes
provide insights into changes in root growth and
metabolism during domestication. Plant Biotech-
nology Journal, 2024, 22(7):1963-1965.

% Zixiang Cheng, Ke Li, Hongxiu Liu et al.
Establishment of a genome-editing system to cre-
ate fragrant germplasm in sweet sorghum. aBIO-
TECH. 2024, 5(4):502-506.

% Shaoshuai Liu, Ke Wang, Shuaifeng Geng
et al. Enemies at peace: Recent progress in Agro-
bacterium-mediated cereal transformation. The
Crop Journal, 2024, 12(2):321-329. doi: 10.1016/
J.¢j.2023.12.009.
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1. EERTHE

(1) METEFEZIIRFNEREEN
TANBEMNEZERREERR. AARELT
FMANMARRTHEERRBETR / B AR%RE
SEEREARER, I Cas12i3-5M S5z
tEs TSE RS RE EZIRE HRENE | #H—
3% crRNA MIFRIASRBSIHITL, KA 35S E
BBEF (355-CmYLCV-U6) B5f tRNA-crR-
NA-HDV FRIARIHRES, KAKIES T Casl2i3-5M
MRENE, H¥EXSFTFRIA Casl2a, #
— S 1E/NEHEI T Opt-TSE-Casl2i3-5M &
WEMERREER, MERS X 90%, F
FA Opt-T5SE-Cas12i3-5M R 4 X /N8 ¥ 0 2
Bs. AR, MEFHREXERERFTRE, K
BTBENMEEN. AaRNNEEERIIER
wENZHFME. AFBAREEEBEFMIR™
NERBENHT TAHITNEEELR, =H
TEERAMMEIZIE, HBXMRART Plant
Biotechnology Journal Hi -

(2) ik 1EY B ERIESS pAKBE FH1E
KGR EI B SRIARIZ 0 IR B R R A AR, 7
W50 BRIZIS B E 4R 3525 ABESe 5 AR E AR
2045 DNA &1L E (hMPG). hMPG R (K,
RIVBCER T VP64 FREE, DRI T HE A
EZR. F=HFMEMAK pAKBE R4, KT
J& 4 BNt 45 R R PR MUK pAKBE B I H
RE R ARIZ0S B SIES. AR AR 1% 0 X AR DR IE B9
IREBRNE ; KERERNERH—FP KA,
VP64 M E&E1RS 7 pAKBE /M SHVERIZR
3 =124 o} AR DT AV AR AE SR, H A RIZER

FIBOBRIEIERY RS RIEE N 17.24%, BRIZR
B SIER &S REMNETN 82.22%, pAKBE
WHRRRMEE TIEY)BHERE T EME,
FIKEMEM AR IEYEZERTRE D TR E
HREHTEBRALE, BXMARALKRAE
aBIOTECH HAF!) L,

2. BB S

(1) SCIEX

[1] Wenxue Wang, Lei Yan, Jingying Li,
Chen Zhang, Yubing He, Shaoya Li, Lanqin Xia.
Engineering a robust Cas12i3 variant-mediated
wheat genome editing system. Plant Biotechnolo-
gy Journal, 2024, doi.org/10.1111/pbi.14544.

[2] Yucai Li, Shaoya Li, Chenfei Li, Chen
Zhang, Lei Yan, Jingying Li, Yubing He, Yan
Guo, Langin Xia. Fusion of a rice endogenous
N-methylpurine DNA glycosylase to a plant ade-
nine base transition editor ABE8e enables A-to-K
base editing in rice plants. aBIOTECH. 2024,
21;5(2):127-139. .

2) &7
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Crop Precision Breeding Technology Group

To address diverse adverse challenges in
crop production, as well as bottlenecks in crop
precision breeding technologies, our group main-
ly focuses on crop gene editing technologies and
their applications in generation of novel germ-
plasms which are not existing in natural gene
resources or accessible through conventional
breeding. Our interests include but not limited
to the following aspects: (i) mining, assembly,
and optimization of novel genome editing tools,
development and optimization of precision gene
editing toolkits including precise replacement of
large DNA fragments, site-specific integration
and directed evolution; (ii) development of breed-
ing-valuable novel genetic resources and germ-
plasms for rice and wheat improvements. Our
achievements in 2024 are mainly as follows. (1)
Established an efficient wheat gene editing sys-
tem based on a new gene editing tool with state-
owned intellectual property rights. (2) Cloned and
identified the rice N-methylpurine DNA glyco-
sylase (rMPG) gene with state-owned intellectual
property and developed new plant single-base
editor rAKBEs based on rMPG. (3)Published 2
SCI papers in Plant Biotechnology Journal and

54

aBIOTECH. (4) Authorized 2 invention patents.
(5) Created 13 novel rice germplasms including
rice germplasm with high lysine (2 lines), resis-
tance to rice blast (1 line), and herbicide tolerance
(10 lines), respectively. (6) Created 8 novel wheat
germplasms with higher yield potential (3 lines),
lodging resistance (1 line), resistance to sharp
eyespots (2 lines), and moderate susceptibility to

Fusarium head blight (2 lines), respectively.

Group Leader: Lanqgin Xia
Group Members: Yubing He, Shaoya Li
Postdoctoral Fellows: Lang Yan, Yucai Li,

Jinlei Liu, Jingyi Bai

1.Selected Publications

% Wenxue Wang, Lei Yan, Jingying Li et al.
Engineering a robust Cas12i3 variant-mediated
wheat genome editing system. Plant Biotechnolo-
gy Journal, 2024, doi.org/10.1111/pbi.14544,

% Yucai Li, Shaoya Li, Chenfei Li et al. Fu-
sion of a rice endogenous N-methylpurine DNA
glycosylase to a plant adenine base transition
editor ABES8e enables A-to-K base editing in rice
plants. aBIOTECH. 2024, 21;5(2):127-139.



FMERRRSEMEEERLNE

State Key Laboratory of Crop Gene Resources and Breeding

MRABZ  (FINFEEF RS

REEREYHRE, ETARMREREELER, WAREA. ERA. REESEA, MR
RS~ KR TURR. . FOSVFERERIER ; MAREF. EEEWN. R
B AREMFETR, BTERXBRIEROERIG, WEEZIPRERBEEWE ; FAE
AT, ¥BRAF. REAF MRAFFELCNHZE, RAEAERXNEARHR EAL G ER
SHEEFERE ; MEEMERZRRSETL, NMUEHERRRLTSeIGIRMEE RS,

EEXh RER T A B R FXF FRR x| HR R
KGR = /N Z AR AR T H R EREREFAFEEHK A B A B R R
LA A FTA LA A LA f A LA A FTA

55



FHEERBSANLERAREE

(+) KEMRERFFRSIZHEEA

XK FE R RE IR LR E R ERER
Z. EEMPRERRRZEENSENEFZ0
MERIE, ESEKEIER R B FIBEM
RAEE, TBARKESS. MR, BRS
WABAEFEBZERXBERNEZRS S A
M. AFERESTEE GNA. KRER

‘/ DOsGATAS _\
M OaAMTS.2 Mmrcm z
Nitrogen uptake Excessive tillering

Productive tiller
number

Proportion of
productive tillers (PT%)

|

NUE

HN

FLOY9/OsLESV. #= R =M H AEE 0sGA-
TA8-H FEHA 10 1, XM ALRTE Nature
Genetics. The Plant Cell (2 £). Molecular
Plant 2/&) FEPRERBFAZE SCIEX
1677, EFEMAFARF 10X 9m, K
“2024

EY)F AR 4 T, — AR N &
EXRI B FERHE

T Asgieanin Aso Asgodmian

OsGATAS B A RS A & R 58 0B A&

N . o oer
TN NN onNa

OsCHxXT s e

| |
DEP1-GNA % F 14 3k 1 38 41 5| Os CKX2 5 3£ 3 38 fn K /G 7 &
LiINGiGPN fEE 1
1 BARE 74 FRA%E . WAk, MUBUK. EW . REAZ . BE#E
TEW LS i, FiE, P SRk
PN R RIS 25 A
TR - o8 A= 6 A

56



FMERRRSEMEEERLNE

State Key Laboratory of Crop Gene Resources and Breeding

1. EERTHE

(1) EETERIESBKBEMRDER
A F AL 20 42 60 SR LK, RABHE
FAKIBIRFA T KBRS, A, JEEARAE
FESBUKBEROELEEK, WHITER
DEEF R, MMRET KEFEMAEFAY
K, ZMREIINKFEERE AN B AR
SEBHIENARFIARE, mETKER
BMIZLERE T ER OsGATAS, H MKTE
BABEEKPRLRET AWM 2 EL 0sGA-
TA8-H, TERAFZHT, OsGATAS-H @it e
OsAMT3.2 TR B2, IRE/KEFENR
ZNAME; AEARFHT, OsGATAS-H &
B OsAMT3.2 RIXES R, FENEIRES
OsTCPI9 KA BHBE L NEL BB WD EE
MNMEEKEFEMNARFANE, BIER
RESFMAEMREARMERREL OsGATAS-H

\.

P

SAURFERM P, TEIEHEWDELR
iRk EFEMNARMANK, ZHRER

T LA OsGATAS FiZziLBI D FIRIERIR, BRTE
NFREEEERTIERARLSBOKELH D
ERRBNIE, NKEASMBEMIEH TR
B8, LA & Z=7E Nature Genetics 23]
£, BEEMEREYEEMIEYRTPIK

Nicolaus von Wiren = E ¥4 71230 T 1F,

(2) 187~ GNA EREITIEREUE ok FEm~
S0 FHE. BHEZKETEMMN=2
FZz—, BREABRNHBNIBERFERE
e R R KRR E R, ZHR
B — N MERTK, 5o T IEHIKIEIEA K
XEER GNA, THE 11, HRBHNTE
3 SE KB mM R RIXZE A P LS INFEHL
#, HIESKEREH®TE 10% U L, #H—T
RETR, GNA SIBEXHEEETF DEPI BF,
H GNA £ DEPI T iif X3EfEF ; DEPI o] L/ 3%

58 GNA WA D REA WL REEEE OsCKX2
RG], RHAE O HREERINRER,
777 KA MBI R ERE DRI, GNALE
BT L BZ B IIKERAL. ZMREE
TKREFRRRI Y 70 F BT 1R R DEP1-GNA-Os-
CKX2, ZARIRP] LU 18 NFERL IR S ke &
=, NKEBTEMEH T EEARFRME
18T L LI5S E 4% The Plant Cell BAHI#52,

2. BB S

(1) SCriex

[1] Wei Wu, Xiaoou Dong, Gaoming Chen,
Zhixi Lin, Wenchao Chi, Weijie Tang, Jun Yu,
Saisai Wang, Xingzhou Jiang, Xiaolan Liu, Yujun
Wu, Chunyuan Wang, Xinran Cheng, Wei Zhang,
Wei Xuan, William Terzaghi, Pamela C Ronald,
Haiyang Wang, Chunming Wang, Jianmin Wan.
The elite haplotype OsGATAS-H coordinates
nitrogen uptake and productive tiller formation
in rice. Nature Genetics, 2024, 56(7): 1516-1526.
doi:10.1038/541588-024-01795-7.

[2] Haigang Yan, Wenwei Zhang, Yihua
Wang, Jie Jin, Hancong Xu, Yushuang Fu,
Zhuangzhuang Shan, Xin Wang, Xuan Teng, Xin
Li, Yongxiang Wang, Xiaoqing Hu, Wenxiang
Zhang, Changyuan Zhu, Xiao Zhang, Yu Zhang,
Rongqi Wang, Jie Zhang, Yue Cai, Xiaoman You,
Jie Chen, Xinyuan Ge, Liang Wang, Jiahuan Xu,
Ling Jiang, Shijia Liu, Cailin Lei, Xin Zhang,
Haiyang Wang, Yulong Ren, Jianmin Wan. Rice
LIKE EARLY STARVATIONI1 cooperates with
FLOURY ENDOSPERMS6 to modulate starch
biosynthesis and endosperm development. The
Plant Cell, 2024, 36(5): 1892-1912. doi:10.1093/
plcell/koae006.

[3] Jinhui Zhang, Qibing Lin, Xin Wang,
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Jiale Shao, Yulong Ren, Xin Liu, Miao Feng,
Shuai Li, Qi Sun, Sheng Luo, Bojuan Liu, Xinxin
Xing, Yanqi Chang, Zhijun Cheng, Jianmin Wan.
The DENSE AND ERECT PANICLE1-GRAIN
NUMBER ASSOCIATED module enhances rice
yield by repressing CYTOKININ OXIDASE 2
expression. The Plant Cell, 2024, 37(1): koae3009.
doi:10.1093/plcell /koae309.

[4] Kun Dong, Fuqing Wu, Sigi Cheng, Shuai
Li, Feng Zhang, Xinxin Xing, Xin Jin, Sheng Luo,
Miao Feng, Rong Miao, Yanqi Chang, Shuang
Zhang, Xiaoman You, Peiran Wang, Xin Zhang,
Cailin Lei, Yulong Ren, Shanshan Zhu, Xiuping
Guo, Chuanyin Wu, Donglei Yang, Qibing Lin,
Zhijun Cheng, Jianmin Wan. OsPRMT6a-medi-
ated arginine methylation of OsJAZ]1 regulates
jasmonate signaling and spikelet development in
rice. Molecular Plant, 2024, 17(6): 900-919. doi:
10.1016/j.molp.2024.04.014.

[5] Song Cui, Peizhe Song, Chaolong Wang,
Saihua Chen, Benyuan Hao, Zhuang Xu, Liang
Cai, Xu Chen, Shanshan Zhu, Xiangchao Gan,
Hui Dong, Yuan Hu, Liang Zhou, Haigang Hou,
Yunlu Tian, Xi Liu, Liangming Chen, Shijia Liu,
Ling Jiang, Haiyang Wang, Guifang Jia, Shirong
Zhou, Jianmin Wan. The RNA binding protein
EHDG6 recruits the m6A reader YTHO7 and se-
questers OsCOL4 mRNA into phase-separated
ribonucleoprotein condensates to promote rice
flowering. Molecular Plant, 2024,17(6): 935-954.
doi:10.1016/j.molp. 2024.05.002.

[6] Hongming Wu, Yulong Ren, Hui Dong,
Chen Xie, Lei Zhao, Xin Wang, Fulin Zhang,
Binglei Zhang, Xiaokang Jiang, Yunshuai Huang,
Ruonan Jing, Jian Wang, Rong Miao, Xiuhao
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Bao, Mingzhou Yu, Thanhliem Nguyen, Chan-
gling Mou, Yunlong Wang, Yihua Wang, Cailin
Lei, Zhijun Cheng, Ling Jiang, Jianmin Wan.
FLOURY ENDOSPERM24, a heat shock protein
101 (HSP101), is required for starch biosynthesis
and endosperm development in rice. New Phy-
tologist, 2024, 242(6): 2635-2651. doi:10.1111/
nph.19761.

[7] Yuwei Ge, Gaoming Chen, Xinran Cheng,
Chao Li, Yunlu Tian, Wenchao Chi, Jin Li, Zh-
aoyang Dai, Chunyuan Wang, Erchao Duan, Yan
Liu, Zhiguang Sun, Jingfang Li, Baoxiang Wang,
Dayong Xu, Xianjun Sun, Hui Zhang, Wenhua
Zhang, Chunming Wang, Jianmin Wan. The su-
perior allele LEA120R in wild rice enhances salt
tolerance and yield. Plant Biotechnology Journal,
2024,22(11):2971-2984. doi:10.1111/pbi.14419.

[8] Haigang Yan, Yulong Ren, Binglei
Zhang, Jie Jin, Feilong Du, Zhuangzhuang Shan,
Yushuang Fu, Yun Zhu, Xin Wang, Changyuan
Zhu, Yue Cai, Jie Zhang, Fan Wang, Xiao Zhang,
Rongqi Wang, Yongxiang Wang, Hancong Xu,
Ling Jiang, Xi Liu, Shanshan Zhu, Qibing Lin,
Cailin Lei, Zhijun Cheng, Yihua Wang, Wen-
wei Zhang, Jianmin Wan. SUBSTANDARD
STARCH GRAINT7 regulates starch grain size
and endosperm development in rice. Plant Bio-
technology Journal, 2024, 22(12):3229-3243,
doi:10.1111/pbi.14444,

[9] Xin Liu, Feng Zhang, Ziqi Xun, Jiale
Shao, Wenfan Luo, Xiaokang Jiang, Jiachang
Wang, Jian Wang, Shuai Li, Qibing Lin, Yulong
Ren, Huixian Zhao, Zhijun Cheng, Jianmin Wan.
The OsNL1-OsTOPLESS2-OsMOC1/3 pathway

regulates high order tiller outgrowth in rice. Plant



Biotechnology Journal, 2024, 23(3):900-910.
doi:10.1111/pbi.14547.

[10] Binglei Zhang, Yihua Wang, Yun Zhu,
Tian Pan, Haigang Yan, Xin Wang, Ruonan Jing,
Hongming Wu, Fan Wang, Yu Zhang, Xiuhao
Bao, Yongfei Wang, Pengcheng Zhang, Yu
Chen, Erchao Duan, Xiaohang Han, Gexing Wan,
Mengyuan Yan, Xiejun Sun, Cailin Lei, Zhijun
Cheng, Zhichao Zhao, Ling Jiang, Yiqun Bao,
Yulong Ren, Jianmin Wan. The MON1-CCZ1
complex plays dual roles in autophagic degrada-
tion and vacuolar protein transport in rice. Journal
of Integrative Plant Biology, 2024, 67(1):35-54.
doi:10.1111/jipb.13792.

[11] Yan Sun, Jianjian Hu, Zhichao Hu, Hejie
Zhou, Yuhong Gao, Yini Liu, Yuan Ji, Gencheng
Xu, Yifan Guo, Yuanyan Zhang, Yunlu Tian,
Xi Liu, Shirong Zhou, Yuqiang Liu, Tingdong
Li, Chao Li, Jianmin Wan. Engineer and split an
efficient hypercompact CRISPR-Cas® genome
editor in plants. Plant Communications, 2024,
5(7):100881. doi:10.1016/j.xplc.2024.100881.

[12] Yongfei Wang, Yulong Ren, Xuan
Teng, Fan Wang, Yanyu Chen, Erchao Duan, Xin
Wang, Tian Pan, Binglei Zhang, Gexing Wan, Yu
Zhang, Pengcheng Zhang, Xiejun Sun, Wenkun
Yang, Yun Zhu, Yu Chen, Wenjie Zhao, Xiao-
hang Han, Cailin Lei, Shanshan Zhu, Shijia Liu,
Yihua Wang, Jianmin Wan. Functional diversifi-
cation of Sec13 isoforms for storage protein traf-
ficking in rice endosperm cells. Plant Physiology,
2024, 196(4):2405-2421. doi:10.1093 /plphys/
kiae513.

FMERRRSEMEEERLNE

State Key Laboratory of Crop Gene Resources and Breeding

2) ZF

1 —MHEVNASEEDXREXEH
OsGPA12 N HEGEIEERSN A, BIFTHS !
2024105258102, SERRA : FEER. Tkt £
miE. EExR. KB, £ EUM BAEE,
FRISHHER 12024 F4 529 ;

(2] —FKTERREA] / Sk SRR ER A
RISEREMNA, BFIBETHS 1202410826455.2,
SRR BER. KIEE, AT, =N, 88X
R, B15HHR 2024 £ 6 B 25

[3] — 48 ¥ #7 ¥ ki BL 4B X & B FSK259
MEERBERSNA BELTHNS:
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Rice Elite Gene Resource Mining Group

To address the core scientific issues in rice
industry development, particularly the lack of
elite gene resources and unclear genetic regulato-
ry networks underlying important traits, our group
focuses on research directions, including the uti-
lization of heterosis in indica-japonica rice cross-
es. Its main research involves the mining of key
genes for important rice traits, such as high yield,
good quality, and efficient resource utilization, as
well as the application of these genes in breeding.
The key achievements of this year are as follows.
We successfully cloned 10 critical genes, includ-
ing the high-yield gene GNA, quality-related gene
FLO9/OsLESV, and the nitrogen utilization gene
OsGATAS-H. In addition, the group has pub-
lished 16 SCI papers in internationally recognized
journals including Nature Genetics, The Plant
Cell (2 papers), and Molecular Plant (2 papers),
among which 9 have an impact factor (IF) ex-
ceeding 10. Furthermore, the group has obtained
3 plant variety rights. One research achievement
has been selected as one of the "2024 Major Ad-

vances in Chinese Agricultural Science",

Group Leader: Yulong Ren

Group Members: Jianmin Wan, Zhijun
Cheng, Cailin Lei, Qibing Lin, Jie Wang, Shan-
shan Zhu, Zhichao Zhao

Postdoctoral Fellows: Hai Zheng, Jian Wang,
Sheng Luo, Changyan Qi

1.Selected Publications

% Wei Wu, Xiaoou Dong, Gaoming Chen et
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al. The elite haplotype OsGATAS-H coordinates
nitrogen uptake and productive tiller formation in
rice. Nature Genetics, 2024, 56(7): 1516-1526.

% Haigang Yan, Wenwei Zhang, Yihua
Wang et al. Rice LIKE EARLY STARVATIONI1
cooperates with FLOURY ENDOSPERMG6 to
modulate starch biosynthesis and endosperm
development. The Plant Cell, 2024, 36(5): 1892-
1912,

% Jinhui Zhang, Qibing Lin, Xin Wang et al.
The DENSE AND ERECT PANICLE1-GRAIN
NUMBER ASSOCIATED module enhances rice
yield by repressing CYTOKININ OXIDASE 2
expression. The Plant Cell, 2024, 37(1): koae309.

% Kun Dong, Fuging Wu, Siqi Cheng et al.
OsPRMT6a-mediated arginine methylation of
OsJAZI regulates jasmonate signaling and spike-
let development in rice. Molecular Plant, 2024,
17(6): 900-919.

% Song Cui, Peizhe Song, Chaolong Wang
et al. The RNA binding protein EHD6 recruits
the m6A reader YTHO7 and sequesters OsCOL4
mRNA into phase-separated ribonucleoprotein
condensates to promote rice flowering. Molecular
Plant, 2024,17(6): 935-954.

% Hongming Wu, Yulong Ren, Hui Dong et
al. FLOURY ENDOSPERM?24, a heat shock pro-
tein 101 (HSP101), is required for starch biosyn-
thesis and endosperm development in rice. New
Phytologist, 2024, 242(6): 2635-2651.

* Yuwei Ge, Gaoming Chen, Xinran Cheng
et al. The superior allele LEA120R in wild rice

enhances salt tolerance and yield. Plant Biotech-
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nology Journal, 2024, 22(11): 2971-2984.

% Haigang Yan, Yulong Ren, Binglei Zhang
et al. SUBSTANDARD STARCH GRAINT7 reg-
ulates starch grain size and endosperm develop-
ment in rice. Plant Biotechnology Journal, 2024,
22(12):3229-3243.

% Xin Liu, Feng Zhang, Ziqi Xun et al. The
OsNL1-OsTOPLESS2-OsMOC1/3 pathway
regulates high order tiller outgrowth in rice. Plant
Biotechnology Journal, 2024, 23(3):900-910.

% Binglei Zhang, Yihua Wang, Yun Zhu et
al. The MON1-CCZ1 complex plays dual roles
in autophagic degradation and vacuolar protein
transport in rice. Journal of Integrative Plant Biol-
ogy, 2024, 67(1):35-54.

% Yan Sun, Jianjian Hu, Zhichao Hu et al.

Engineer and split an efficient hypercompact
CRISPR-Cas® genome editor in plants. Plant
Communications, 2024, 5(7):100881.

% Yongfei Wang, Yulong Ren, Xuan Teng
et al. Functional diversification of Sec13 isoforms
for storage protein trafficking in rice endosperm

cells. Plant Physiology, 2024, 196(4):2405-2421.

1.Awards and Honors

% China Seed Industry Outstanding Con-
tribution Award, Asia-Pacific Seed Association,
Jianmin Wan.

% Decoding the Mystery of Reproductive
Isolation in Oryza Indica-Japonica Subspecies,
2024 Major Progress in Chinese Agricultural Sci-

ence.
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1. EBfARER

(1) MKAE 17 MKRERMIERER
HA, BRERENEERBEZN R T
MANZ @IS AR R DEH R E R A
Bt NERHEEBRBIEY), TIE70
FH, ZENZ@MNTEKFRST 6-8 15,
B @it 5000 P, BEHXETERRER
EMAREFRE, B +EXR, RENEL
SMmAEAZRDS HNRIE, STERR
MET MR EREEZERE RN NREIZMN
MBIKRFE AMFTMKARE T HEL 70 F/h%F
Bt £ 17 MERERPREEKTHERE
BEA, HEELEEHII 25 B IMERTER. X
IERAAER 17 PPE/NZBMIRE ZF
MeTeKHEEESOR 30 FEmit, NE
MEFRIREEMBERIRH TS ;| REE LA
KB BITERADWAF L, BERMOK
BZOXE ; BE/NEM BN BRE L
M, BETHRAMNYER—DRMARBIEF
L ; RIINRARE A A R IRR A,
EEFIF M/ NERRARERHRENGE ;
] BRA [E) 30 X/ N 32 an AR KB FE 28 10 B B AL
7, REN=Z=aMBERETER, HRMEBX
KHEBH K, ZMARANARRNZERIKITE
MM T EEERAF UL A RES,
AR & &R TF Nature 887, #PEESFLEAX
TR B ETFH T =L AF.

() BEME/NEFE. MY RHERE
MRER. NZFNEERBIFY), HFES
B MR IR, BN, RNERTEMES
MR ARBR T = P REERAKE
BN FHEISEMNE. TaMYB72 183 B#5
EITEER TaFT 9K VEIT SRR, HIhsemk
KRTAEDRHHMIENFEN EERABNRS
KIE, NFERFEMHESR (Journal of Inte-

grative Plant Biology). JIIMtER O TiExEE
FRBERNEN AMEENERE, H AP2 4%
F A T8 3 %) TaSOS1-3B #1 ROS BBRE A
FORIEINERGR R, 0 TaWD40 E R AEN =
FE B 1FHISS Q RUMIGBIMER, NABSMEM
RIDENRIZHESEEE (The Plant Journal) , Ta-
CYP78A Tk (A3/5/16/17) WLt 2 &A@
SRR EREESRRRIEKFE, BR-EEIKRE
BRI, ELREBEE A3/5/16/17Ap-Hap
NERKmihNRE B ERAMIREN L
= (Plant Biotechnology Journal) , XLEHF53 &
GUREMT T NZRBIERBID F WL, NN FIK
HEMRHTIERAESSEE TR,

2. BB R

(1) SCIiEX

[1] Chengzhi Jiao, Xiaoming Xie, Chenyang
Hao, Liyang Chen, Yuxin Xie,Vanika Garg, Li
Zhao, Zihao Wang, Yuqi Zhang, Tian Li, Junjie
Fu, Annapurna Chitikineni, Jian Hou, Hongxia
Liu, Girish Dwivedi, Xu Liu, Jizeng Jia, Long
Mao, Xiue Wang, Rudi Apples, Varshney Ra-
jeev K., Weilong Guo, Xueyong Zhang. Wheat
pangenome analyses bridge structural variations
with habitat and breeding history. Nature, 2024,
637(8045):384-393. doi:10.1038/s41586-024-
08277-0.

[2] Shujuan Liu, Hong Liu, Mengjiao Guo,
Yuxue Pan, Chenyang Hao, Jian Hou, Liuling
Yan, Xueyong Zhang, Xinhong Chen, Tian Li.
Knockout of GRAIN WIDTH?2 has a dual effect
on enhancing leaf rust resistance and increasing
grain weight in wheat. Plant Biotechnology Jour-
nal, 2024: 22:2007-2009. doi:10.1111/pbi.14320.

(3] Jianhui Ma, Yuxue Pan, Weihua Huang,
Zhiyao Fan, Shujuan Liu, Yilin Huang, Shixiang
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Yao, Chenyang Hao, Qiyan Jiang, Tian Li.
Overexpression of tae-miR9670 enhances cad-
mium tolerance in wheat by targeting mTERFs
without yield penalty. Journal of Hazardous
Materials, 2024, 480:136448. doi:10.1016/].
jhazmat.2024.136448.

[4] Chao Jian, Yuxue Pan, Shujuan Liu,
Mengjiao Guo, Yilin Huang, Lina Cao, Weijun
Zhang, Liuling Yan, Xueyong Zhang, Jian Hou,
Chenyang Hao, Tian Li. The TaGW2 - TaSPL14
module regulates the trade - off between tiller
number and grain weight in wheat. Journal of
Integrative Plant Biology, 2024: 66:1953-1965.
doi:10.1111/jipb.13723.

[5] Pingan Hao, Chao Jian, Chenyang Hao,
Shujuan Liu, Jian Hou, Hongxia Liu, Haixia Liu,
Xueyong Zhang, Huixian Zhao, Tian Li. Co-
ordination of miR319-TaPCF8 with TaSPL14
orchestrates auxin signaling and biosynthesis to
regulate plant height in common wheat. Journal of
Integrative Plant Biology, 2024, 66: 2362-2378.
doi:10.1111/jipb.13759.

[6] Yang Ziyi, Yang Ruizhen, Bai Wanqing,
Chen Wenxi, Kong Xiuying, Zhou Yun, Qiao
Weihua, Zhang Yunwei, Sun Jiagiang, Q neg-
atively regulates wheat salt tolerance through
directly repressing the expression of TaSOS1 and
reactive oxygen species scavenging genes. The
Plant Journal, 2024, 119(1):478-489. doi:10.1111/
tpj.16777.

[7] Yaoyu Chen, Zhe Yang, Huanhuan
Wang, Chuan Xia, Lichao Zhang, Jiaqiang Sun,
Xiuying Kong, Xu Liu. Two open reading frames
of Rht-B1b acting as brake and throttle contribut-

ed to wheat Green Revolution. Plant Physiology,
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2024, 194(3):1290-1293. doi: 10.1093/plphys/
kiad636.

[8] Lifen Wu, Zhencheng Xie, Danping Li,
Yaoyu Chen, Chuan Xia, Xiuying Kong, Xu
Liu, Lichao Zhang. TaMYB72 directly activates
the expression of TaFT to promote heading and
enhance grain yield traits in wheat (Triticum aes-
tivum L.). Journal of Integrative Plant Biology,
2024, 66(7):1266-1269. doi: 10.1111/jipb.13716.

(9] Huanhuan Wang, Yangyang Liu, Lifen
Wu, Chuan Xia, Yaoyu Chen, Xiuying Kong,
Feng Shi, Huili Li, Xifang Yang, Liang Ma, Ji-
aqgiang Sun, Lichao Zhang, Zhencheng Xie. TaN-
PF6.2 improves agronomic traits via enhancing
nitrogen uptake efficiency in wheat. Journal of
Genetics and Genomics, 2024, 52(1):120-123.
doi: 10.1016/j.jgg.2024.11.004.

[10] Meng Ma, Linnan Wu, Mengyao Li,
Long Li, Lijian Guo, Deyan Ka, Tianxing Zhang,
Mengdie Zhou, Baowei Wu, Haixia Peng, Zhaox-
in Hu | Xiangli Liu, Ruilian Jing, Huixian Zhao.
Pleiotropic phenotypic effects of the TaCYP78A
family on multiple yield-related traits in wheat.
Plant Biotechnology Journal, 2024, 22, 2694-
2708 doi: 10.1111/pbi.14385.

[11] Yanhong Liu, Pan Liu, Lifeng Gao,
Yushan Li, Xueni Ren, Jizeng Jia, Lei Wang, Xu
Zheng, Yiping Tong, Hongcui Pei, Zefu Lu. Epig-
enomic identification of vernalization cis-regula-
tory elements in winter wheat. Genome Biology,
2024, 25(1), €200 doi:10.1186/s13059-024-
03342-3.
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Wheat Elite Gene Resource Mining Group

To address key scientific challenges in wheat
genetic improvement in China, such as the lack
of major breeding-value genes and the unclear
molecular regulatory mechanisms of important
traits, our research focused on the discovery and
utilization of superior wheat genes, and systemat-
ically investigated wheat genomics and key agro-
nomic traits such as yield. This year, high-quality
genome assemblies of 17 representative wheat
varieties were completed, revealing the effects of
structural variations at multiple levels on wheat
adaptability. These findings provide important
genomic support and offer new perspectives and
strategies for intelligent wheat breeding. Addi-
tionally, 10 high-yield and stable-yield related
genes, such as TaMYB72, TaCYP78A, and Q,
were cloned and functionally characterized,
supplying valuable genetic resources for wheat
improvement. The related results have been pub-
lished in 15 SCI papers in leading international
journals such as Nature, Plant Biotechnology
Journal (2 papers), Plant Physiology, Journal of
Integrative Plant Biology (3 papers), and Journal
of Hazardous Materials. Among these, 4 papers
have an impact factor greater than 10. The work
has also contributed to the approval of 2 new vari-
eties and the receipt of 2 provincial and ministeri-

al-level awards.

Group Leader:Lichao Zhang
Group Members:Zefu Lu, Jiaqiang Sun,
Chenyang Hao, Jingyi Wang, Fei Du

Postdoctoral Fellows:Yunchuan Liu,
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Zhencheng Xie, Yaoyu Chen, Haifang Wei

1.Selected Publications

% Chengzhi Jiao, Xiaoming Xie, Chenyang
Hao et al. Wheat pangenome analyses bridge
structural variations with habitat and breeding
history. Nature, 2024, 637(8045):384-393.

% Shujuan Liu, Hong Liu, Mengjiao Guo et
al. Knockout of GRAIN WIDTH?2 has a dual ef-
fect on enhancing leaf rust resistance and increas-
ing grain weight in wheat. Plant Biotechnology
Journal, 2024: 22:2007-2009.

% Chao Jian, Yuxue Pan, Shujuan Liu et al.
The TaGW2 - TaSPL14 module regulates the
trade - off between tiller number and grain weight
in wheat. Journal of Integrative Plant Biology,
2024: 66:1953-1965.

% Pingan Hao, Chao Jian, Chenyang Hao
et al. Coordination of miR319-TaPCF8 with
TaSPL14 orchestrates auxin signaling and bio-
synthesis to regulate plant height in common
wheat. Journal of Integrative Plant Biology, 2024,
66:2362-2378.

% Ziyi Yang, Ruizhen Yang, Wanqing Bai
et al. Q negatively regulates wheat salt tolerance
through directly repressing the expression of
TaSOSI1 and reactive oxygen species scavenging
genes. The Plant Journal, 2024, 119(1):478-489.

% Yaoyu Chen, Zhe Yang, Huanhuan Wang
et al. Two open reading frames of Rht-B1b acting
as brake and throttle contributed to wheat Green
Revolution. Plant Physiology, 2024, 194(3):1290-
1293,
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% Lifen Wu, Zhencheng Xie, Danping Li et
al. TaMYB72 directly activates the expression of
TaFT to promote heading and enhance grain yield
traits in wheat (Triticum aestivum L.). Journal of
Integrative Plant Biology, 2024, 66(7):1266-12609.

% Meng Ma, Linnan Wu, Mengyao Li et al.
Pleiotropic phenotypic effects of the TaCYP78A
family on multiple yield-related traits in wheat.
Plant Biotechnology Journal, 2024, 22, 2694-
2708.

% Yanhong Liu, Pan Liu, Lifeng Gao et
al. Epigenomic identification of vernalization
cis-regulatory elements in winter wheat. Genome
Biology, 2024, 25(1), €200 doi:10.1186/s13059-
024-03342-3.

2.Varieties

% Zhongmai 688, Approved by National

Committee, Breeders: Xueyong Zhang, Chenyang
Hao, Tian Li et al, June 4, 2024;

% Zhongmai 99, Approved by Henan,
Breeders: Xueyong Zhang, Chenyang Hao, Tian
Lietal, Aug 5, 2024,

3.Awards and Honors

% Discovery and Application of Important
Gene Diversity in Wheat Germplasm Resources,
Outstanding Scientific and Technological Innova-
tion Award from the Chinese Academy of Agri-
cultural Sciences in 2024, January 22, 2024,

% Breeding and Application of Luohan 22,
a New Nationally Approved Drought-Resistant
and High-Yield Wheat Variety, the First Prize for
Scientific and Technological Achievements in
the Henan Agricultural Research System in 2024,
August 2024,
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Maize Elite Gene Resource Mining Group

Addressing China's major needs for high-
yield and stress-resistant maize varieties, the
group aims to elucidate the genetic basis and
molecular regulatory networks underlying high
yield and stress tolerance in maize. The research
primarily focuses on mining key genes related to
stress resistance, plant architecture, ear morphol-
ogy, and other important traits for breeding appli-
cations. Key achievements of the year are as fol-
lows: 5 genes were cloned, including the drought
resistance genes ZmKCS12 and ZmHDT103, the
plant architecture gene ZmbZIP27, and the ear de-
velopment genes REL2 and RELK1. 5 SCI papers
were published in internationally renowned jour-
nals such as Journal of Integrative Plant Biology,
Plant Physiology, The Crop Journal, and Clinical

and Translational Medicine.

Group Leader: Wen-Xue Li
Group Members: Jun Zheng, Xue Liu, Hon-
gwei Zhang, Qingguo Du, Yiru Wang

1.Selected Publications

% Liping Xu, Jiaxin Hao, Mengfan Lv et

al. A genome-wide association study identifies
genes associated with cuticular wax metabolism
in maize. Plant Physiology, 2024, 194(4):2616-
2630.

% Huan Chen, Xiaoping Gong, Yu Guo et
al. ZmbZIP27 regulates nitrogen-mediated leaf
angle by modulating lignin deposition in maize.
The Crop Journal, 2024, 12(5):1404-1413. doi:
10.1016/j.¢j.2024.09.004.

% Qingguo Du, Wen-Xue Li. Iron biofor-
tification in maize by ZmNAC78 is a promising
and sustainable way to fight iron-deficiency anae-
mia. Clinical and Translational Medicine, 2024,

14(1):21538. doi: 10.1002/ctm2.1538.

2.Awards and Honors

% Mining of Stress-Resistant Gene Resourc-
es in Maize, Germplasm Innovation, and Breeding
and Promotion of New Varieties, the First Prize of
the 2023 Gansu Provincial Science and Technolo-

gy Progress Award, September 15, 2024.
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(1) BRTEKARBERAHENERL
i, BYREARBEEREEYMIEEDM
BHEERRE, B389 HEKERRNY
FRBAEMNFRKEMNHEFZRZIREERARE
GWAS 9, &I 57 1 QTL iz, KCS 2
B HEAE AN ER (R RYPRIRES, GWAS £5RER
B3P EZESNP LT ZmKCSI2 ER X A,
ZmKCS12 5BEM R RKEEEXEK, BRE
PREUBEEEEES. ARH—DTKI Zn-
KCSI2 e R AR T ARRIME M 448, FER
EEHE. CRIBEREABERMERE, S
BURKEIG A T 2 EURMIL5R, IEKR T Zm-
KCSI12 7£ £k CR R B AR E R M IS EFR
XBRIEF. ZMRSEERT EXARBRERR
BIREBE R, NERMPEEEENRERTE
T2E, D _EAY R &FRIT Plant Physiology H3F_o

) ERREEMERTEALREND
Ml HREARREEKEREEEZENXE
MR AR LIEERENEAS BRI EX
MEBARN, BEDFHNGEIENERE. ZHAR

DITEALLIE T FARMILERAIAYEE RA K
B, S8 FAKEEREIALNRETUERE, 12F
FEAMB AT EAXM AN KXRBER Zn-
bZIP27, ZmbZIP27 11 FE KM LB U4 B R ]
REMAERES R, HFREANBESER
K, EEBRMERIET, zmbzip27ems RE
REYI SR A B K, HIBIFRIX ZmbZIP27
SEILINT FARMLEBAIA AR E S ST
ImEEALNMBERE, FHATREEE
SHVMERE, HMBNRAE, E—THR
E7R, ZmbZIP27 i@ J t1 J81% ZmmiR528 fY K
AR RN LARN, ZAREAT REM
R R KM R A A BN FIRENE, HIiE
BRZUMEEERKERTHNERRZR. U

\
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AR SR % FAE The Crop Journal I,

2. B B8

(1) SCIiEX

[1] Liping Xu, Jiaxin Hao, Mengfan Lv,
Peipei Liu, Qidong Ge, Sainan Zhang, Jianping
Yang, Hongbin Niu, Yiru Wang, Yadong Xue,
Xiaoduo Lu, Jihua Tang, Jun Zheng, Mingyue
Gou. A genome-wide association study identifies
genes associated with cuticular wax metabolism
in maize. Plant Physiology, 2024, 194(4):2616-
2630. doi: 10.1093/plphys/kiae007.

[2] Huan Chen, Xiaoping Gong, Yu Guo,
Jingjuan Yu, Wen-Xue Li, Qingguo Du. Zmb-
Z1P27 regulates nitrogen-mediated leaf angle by
modulating lignin deposition in maize. The Crop
Journal, 2024, 12(5):1404-1413. doi: 10.1016/
J.¢j.2024.09.004.

(3] Qingguo Du, Wen-Xue Li. Iron biofor-
tification in maize by ZmNAC?78 is a promising
and sustainable way to fight iron-deficiency anae-
mia. Clinical and Translational Medicine, 2024,
14(1):e1538. doi: 10.1002/ctm2.1538.

2) ZH

[1] £ K ZmNAC78 £ A £ 1T £ K #¥
RSB ERNNA, BNEFS ZL 2023 1
1599478.6, FEAA  HRE. FHEID. FXF,
NEEH 2024 3 B 5 Ho

(3) REMER

(1] ZriR. BLAAR. TR £55. KA.
TR EHFE. EER. BHFE XRE. X
EfE, EBRE. 8. KR KF, “EKn
WEE T RIZHE S MR A e B
IR 2023 FHRBRHHD R—FR, IRRBH:
2024 9 B 15 Ho
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1. EERTHE

(1) [EBA moA FRETLE MTA JHIE A=
BERA R B 7 FAEl. S5EE5¢ (LBL) 2484
RAEFANEEZNESZ2— T LBLEHT,
AESRMBARNEBERNEEME (SAS),
HIFERZMFIEM®K (ESE), SHEER
B R & FIRFUR . TR, No- BERE
(m6A) S8 mRNA &IHE R EEEY £
K BHXBRWEEHG], BEXTBERAR Y
BRI R PERR. ANPASUIBIRLFRA T moA F
B E (L m6A 5 NEE) RILER Gm-
MTAa F1 GmMTAb, 98T WKL A gmmtas,
R EI, gmmias TR m6A 7K B EFE(K,
SUENRE, BXWFENNGURMERE, #*
— SR KA, GmMTA @33 815 GmCRYIs.
GmSPAs 1 GmCOPIs B93R3K, R E A BED
Il K 2B RA R N A9 X BB EE R A F GmSTFs BFR
R, NMEEEERN. ZHRBRTAZMN
AR D TG, ROEYIER IR

THBRMEFBITIRE TR, BAE
BEMBAT AR T MER, BAXMREER
& 37t Advanced Science I,

(2) EBE GmWRKY100 Bz AE A RE
WD FNIE, TEREZEMEYRRS~2
WXBRZMER. EEAREKE, XBREER
ZEHBNXBINER T, BEYWOAERK
HMAESHARZEND FNHINREE, L
HEEMHRBERMZE D, AARLI, Bk
FUTENRBAIBRESAIHAEE, &
2K GmCRY s (M3F GmCRY2s) BN SHE
RESEEMHAEENFEEAZAH, KA,
BB BGEIRAS T GmCRY 1s i&@3d 5 DELLA &
HEGERLRERTE S, #Mmis=EEX
#REAF GmWRKY100 FIFRAIEERE ;
55#£ ¢ (LBL) %= )8 55 GmCRY1s 5 DELLA
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EAMNEME, SHDELLA ZEAMRKMHSI LM
R %, AHHRIEBT T GmCRY Is-GmDEL-
LAs-GmWRKY 100 EREIZs5 R /OE S AZ H
RRENESEBE, NERCHREZIEYH
F=REND FHIBRME TR I, &
FOIHIE) GmWRKY100 BEREFR A2 7T HIEIE
AFG T RMEBAENH A RELRN~E21R
F, XhBEdEErARREERES
RHTEBENARE, BX5%KRAE Nature
Communications _o

2. B HB R

(1) SCIiEX

[1]Zhuang Li, Xiangguang Lyu, Hongyu
Li, Qichao Tu, Tao Zhao, Jun Liu, Bin Liu. The

o ==

2=

mechanism of low blue light-induced leaf senes-
cence mediated by GmCRY Is in soybean. Nature
Communications, 2024, 15(798). doi:10.1038/
s41467-024-45086-5.

(2] Liya Zhang, Jun Liu, Jiagi Chen, Yanyan
Zhang, Chao Qin, Xiangguang Lyu, Zhuang Li,
Ronghuan Ji, Bin Liu, Hongyu Li, Tao Zhao. Reg-
ulation of shade avoidance under low-blue-light
by MTA in soybean. Advanced science, 2024,
12(5):22410334. doi:10.1002/advs.202410334.

(3] Zhiyong Xu, Liya Zhang, Keke Kong, Jie-
jie Kong, Ronghuan Ji, Yi Liu, Jun Liu, Hongyu
Li, Yulong Ren, Wenbin Zhou, Tao Zhao, Tu-
anjie Zhao, Liu Bin. Creeping Stem 1 regulates
directional auxin transport for lodging resistance
in soybean. Plant Biotechnology Journal, 2024,
23(2):377-394. doi:10.1111/pbi.14503.

[4] Zhuang Li, Qichao Tu, Xiangguang Lyu,
Qican Cheng, Ronghuan Ji, Chao Qin, Jun Liu,
Bin Liu, Hongyu Li, Zhao Tao. GmSTF accu-
mulation mediated by DELLA protein GmRGAs
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contributes to coordinating light and gibberellin
signaling to reduce plant height in soybean. The
Crop Journal, 2024, 12(2):432-442. doi:10.1016/
J.¢j.2024.01.013.

[5] Yawei Li, Li Chu, Peiyun Lyu, Wen-
huan Lyu, Ping Xie, Chunting Zhang, Haoxian
Feng, Bin Liu, Tuanjie Zhao. Mutations in the
WUSCHEL-related homeobox1 gene cause an
increased leaflet number in soybean. The Crop

Journal, 2024, 12(6):1645-1654. doi:10.1016/

§.¢j.2024.08.005.

(2) ZF

[1] GmECT2 L= EY = E A mBIL A,
BINEMS : ZL 2021 1 1336838.4, ST A :
TRF. BHEB. hE. XE. &%, AEEE:
2024 38 1 He

(3) KRR

(1] SkM#ELTE, K204 £E “PER
WA F R RITRIERIEE”, REEE : 2024
F£6419H,
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Soybean Yield Genetics and Design Group

In response to scientific challenges such as
insufficient soybean production capacity, scarcity
of elite genetic resources, and difficulties in the
coordinated improvement of yield and quality,
the group focuses on directions including soybean
light signaling and the mechanism of dense-plant-
ing tolerance. Our group primarily engages in
mining genes and elucidating biological mecha-
nisms related to ideal plant architecture for densi-
ty tolerance, oil-protein composition in seeds, and
stress resilience. This year, five key genes have
been cloned, including the senescence-resistant
gene GmMWRKY 100, the lodging resistance gene
CS1, and the shade avoidance response regulator
GmMTAs. Related findings have been published
in leading international journals such as Nature
Communications, Advanced Science, Plant Bio-
technology Journal, and The Crop Journal, three
of which have an impact factor greater than 10.

One invention patent has been granted.

Group Leader: Bin Liu
Group Members: Hongyu Li, Tao Zhao, Jun
Liu, Xiaomei Zhang, Ronghuan Ji

Postdoctoral Fellows: Liya Zhang

1.Selected Publications

% Zhuang Li, Xiangguang Lyu, Hongyu Li

74

et al. The mechanism of low blue light-induced
leaf senescence mediated by GmCRY 1s in soy-
bean. Nature Communications, 2024, 15(798).

% Liya Zhang, Jun Liu, Jiagi Chen et al.
Regulation of shade avoidance under low-blue-
light by MTA in soybean. Advanced science,
2024, 12(5):e2410334.

% Zhiyong Xu, Liya Zhang, Keke Kong et
al. Creeping Stem 1 regulates directional auxin
transport for lodging resistance in soybean. Plant
Biotechnology Journal, 2024, 23(2):377-394.

% Zhuang Li, Qichao Tu, Xiangguang Lyu
et al. GmSTF accumulation mediated by DELLA
protein GmRGAs contributes to coordinating light
and gibberellin signaling to reduce plant height in
soybean. The Crop Journal, 2024, 12(2):432-442.

% Yawei Li, Li Chu, Peiyun Lyu et al. Muta-
tions in the WUSCHEL-related homeobox1 gene
cause an increased leaflet number in soybean. The

Crop Journal, 2024, 12(6):1645-1654.

2.Awards and Honors
% The 2024 "Outstanding Agroscientists
Special Support Program", Chinese Academy of

Agricultural Sciences, Liya Zhang.



FMERRRSEMEEERLNE

State Key Laboratory of Crop Gene Resources and Breeding

MRAEN : (R ERE RIS 8%

NARERARE. HEE. 2FRITEFERK, FaRaFIE. ADTFE. 2 FRCFBEMEA,
BIUMRHERZRIZIT SIGIRRARGER, RITHEBHERONEHERRIR, WESW. HE.
ERENNEFERZRNBARI, tiflar. MR, fE. FURR. TR ENLFERERR
B, N —RREERHI ROVTERFMEKIR.

FHE FER B XM BER R WIRE BT R IEH

Cikonzt
FRFEAF RIS 7K 7 7 A [ R NEFEE TR AREHEAF RIS
Al A S 5 A 5 24| B BA 51 5t RN PN NS N

75



foEEERSAHLRRAZRE

(+m) EXRFERFRIKITSEHIERA

HNEEERETEIGBRE. MHEN @
RERE, EsLRERTRIZENGER
TEAREIFHERRTH, FRERFERAZRR
RitS5elHl. AEERET IR MR A
SMERA ZnGLK36, EHFHERREE
K ZmDeSI2 ; X B ZHERARERAERHAR
RRMBL, EIFH HFURMTE B 32 & CA422
CAS15, HBEHRIURMEMamMPE 1130, &
WY R IR EZ LB BB LR MY Ak B At
MAERRERA, IflbHEsEENST

MR ACCase BRRTIPRERF R AKFh
R ; MRS E A B % HP434 AR, 6!
! HPCA364. HPCA628. HPCAS80 % =5 & 1
B3 F 3 1) ; ¥ CM8032, BFL4-2 S R i
BREFECEFRERES, AlfH CA364R,
CA193R #l CA422R EMRIHFEFI EXKBER
Fo MHEXIAFTAMETE The Crop Journal FHAF &
R SCIIEX 413, REVH DM 2, BiF
PCT ERAEZPREF 3, BEERMO6; KW
RAERHTH PR E 1 10,

B #1130F A (CA422. CA515) FuZezs #f M |8 & 3L
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1. EEMRHERE

(1) EXREFEEREHEIR CA422 F1 CA515
BRIt 5elfl. ST REEEEXHEER. 3
WURTEFERENE, ¥ ESS 5NSS 57~
SEBAMABRI, ERFAPBEEE 55 MM
TR EIEE Suwanl FHFMEME, KABLIR
ZERA (MAERE ZnGLK36, fif &R Zm-
NACII1 ) BERADHIE RN R SS BHM
JRXB 58 A1 NSS 8§ 7 51 PHACV, 8l &I tH 155
Mif i B 22 % CA422 F1 CA515, BT BHE
M B BRI TR LA S A b, A CA422
M CA515, RITIEBBF M R AR mihh e
1130, 2024 FEREEBE T AXEE, Zm
2021 F A0 2022 F X 153 5 F I E 7~ 698.4
W, b X BR AR &8 958 1% = 8.65% ; 2023 4
FIREE 692 AT, LEXTIRABE 958 17~
mw%;ﬁﬂﬁﬁ\%ﬁxﬁi/m%ﬁ,ﬁ
TE2M P E B KF T2 5! Lb A8 & 958 18
12.1% #1 26.4%s.

(2) FMAERERELFISEEENE K.
EARSEEEMNER@DMEA TUPERSH
NAMhE. B EmSES T ENS8EE
Bx, MEEME—TMEENERTE, 57
TP NERE, FIBERRERANEKE
¥ & BY & 72 FR B SBEI 1 SBEIb £ R # 17 €
RYRiE, RENESEENSTIEER XM
T MMRNEEEN &8N EN &S8R
48.21% #034.04%, BESTHFEENR, %
MRANEEHESEEMNSTIE RN E KM
MR T ERET R,

2. BB 8

(1) SCIEX

[1] Gongjian Li, Zhennan Xu, Jianjun Wang,
Chunhua Mu, Zhiqiang Zhou, Mingshun Li,
Zhuanfang Hao, Degui Zhang, Hongjun Yong,
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Jienan Han, Xinhai Li, Jigiang Zhao, Jianfeng
Weng. Gene pyramiding of ZmGLK36 and
ZmGDIa-hel for rough dwarf disease resistance
in maize. Molecular Breeding, 2024, 44(4):25.
doi:10.1007/s11032-024-01466-9

[2] Feifei Wang, Zhennan Xu, Ronggai Li,
Zhigiang Zhou, Zhuanfang Hao, Liwei Wang,
Mingshun Li, Degui Zhang, Wei Song, Hongjun
Yong, Jienan Han, Xinhai Li, Jianfeng Weng.
Identification of coexisting virus-derived siRNA
in maize and rice infected by rice black-streaked
dwarf virus. Plant Disease, 2024, 108(9):2845-
2854. doi:10.1094/PDIS-11-23-2301-RE.

[3] Mingzheng Ma, Shanqiu Sun, Jinjie Zhu,
Xiantao Qi, Gaoke Li, Jianguang Hu, Chuanx-
iao Xie, Changlin Liu. Engineering high amy-
lose and resistant starch in maize by CRISPR/
Cas9-mediatedediting of starch branching en-
zymes. The Crop Journal, 2024, 12(4):1252-1258.
doi:10.1016/j.¢j.2024.06.007.

(4] Bojuan Liu, Nan Wang, Ruisi Yang, Xia-
onan Wang, Ping Luo, Yong Chen, Fei Wang,
Mingshun Li, Jianfeng Weng, Degui Zhang,
Hongjun Yong, Jienan Han, Zhiqgiang Zhou, Xue-
cai Zhang, Zhuanfang Hao, Xinhai Li. ZmADFS5,
a maize actin-depolymerizing factor conferring
enhanced drought tolerance in maize. Plants,
2024, 13(5):619. doi:10.3390/plants13050619.

(2) 1BV A

[1] 1 &8 668, & M S5 : CNA2019100
5200, SEARA @ BRI, KB, THE. B
B2, A5 BT @5, RNASHEE:
202448128 ;

[2] #8103, @M S 1 CNA2020100
6910, STALA : BRI, FHE. KER. %
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HE. SR, MEF. &HEM. ASRE. B
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(3) EHEmM

[1] A28 1130, EREMRMEEEZRASEH
E, HEHRS . HEE 20242217, FEERA :
RERBZREMRZMRAR, EEBH:
2024 12829 8 ;

[2] FREE 1109, ERIEYRMEEERSH
E, HERS | EFEE 20242218, FEEMA :
FERVHFREMRIZRRRR, HEBH:
2024128298 ;

[3] FREE 1112, ERIEYRMEEEZRAREH
E, HERS | EFEE 20243005, FEEMHA :
FERIHZREMRZHRRFR, EEEHA:
2024 12829 H ;

[4] 1118, ERIEYRHEEEZRRE
E, HERS EEE 20242131, EBEHA:
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RER A ZERIEMRZRAR, HEEBH:
2024 128298 ;
[5] 2 6105, EREMEMEE (AE)
REE, FERS  EFEE 20243184, *
BRA  FER B FREMR R R,
EHH 2024 F 1285298 ;
6] FE 195, B IEBRIEVEMETES
ISHE, BHERS | BHEE 20240007, £
BN ¢ FERULAZRIEYMR FZHAPT, &
EHH 20245 89 Ho

(4) FRER
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2024 £ 5 B 10 Ho
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Maize Novel Gene Resource Engineering Group

To address core scientific issues in China's
corn production, such as diseases, stress toler-
ance, and quality issues, the group focuses on
research directions including the mining of elite
gene resources and innovations in precision de-
sign technologies. This year, the group cloned key
genes including the disease-resistant, drought-tol-
erant, and nitrogen-efficient gene ZmGLK36, as
well as the methionine content-controlling gene
ZmDeSI2. Using multi-gene stacking technology,
we directed the improvement of corn germplasm,
developed disease-resistant and stress-tolerant
inbred lines CA422 and CA515, and breeded
the disease-resistant and drought-tolerant new
variety Zhongdan 1130, effectively expanding
the disease-resistant and stress-tolerant germ-
plasm base of China's heterotic groups. Utiliz-
ing gene editing technology, the group created
novel corn germplasm with high amylose and
resistant starch content, as well as ACCase gene
mutations conferring herbicide resistance. Using
the high-quality, high-protein inbred line HP434
as a donor, we developed three high-protein in-
bred lines, HPCA364, HPCA628, and HPCASO.
Through backcrossing with insect-resistant and
herbicide-tolerant transformation events such as
CMS8032 and BFL4-2, we created insect-resistant
and herbicide-tolerant corn inbred lines includ-
ing CA364R, CA193R, and CA422R. Related
research results were published in 4 SCI papers
in journals such as The Crop Journal. The group
obtained 2 plant variety rights, filed 3 PCT inter-

national patent applications, and released 6 ap-

proved varieties. Additionally, they received the
Second Prize of the Shandong Provincial Science

and Technology Progress Award.

Group Leader: Xinhai Li

Group Members: Mingshun Li, Chuanx-
iao Xie, Zhuanfang Hao, Jianfeng Weng, Degui
Zhang, Hongjun Yong, Zhiqiang Zhou, Changlin
Liu

Postdoctoral Fellows: Zhennan Xu, Xin Lu,

Yikai Wang

1.Selected Publications

% Feifei Wang, Zhennan Xu, Ronggai Li
et al. Identification of coexisting virus-derived
siRNA in maize and rice infected by rice black-
streaked dwarf virus. Plant Disease, 2024,
108(9):2845-2854. doi:10.1094/PDIS-11-23-
2301-RE.

% Gongjian Li, Zhennan Xu, Jianjun Wang
et al. Gene pyramiding of ZmGLK36 and ZmG-
DIa-hel for rough dwarf disease resistance in
maize. Molecular Breeding, 2024, 44(4):25

% Mingzheng Ma, Shanqiu Sun, Jinjie Zhu
et al. Engineering high amylose and resistant
starch in maize by CRISPR/Cas9-mediateded-
iting of starch branching enzymes. The Crop
Journal, 2024, 12(4):1252-1258. doi:10.1016/
j.¢j.2024.06.007.

2.Varieties
% Zhongdan 1130, Approved by National
Committee, Breeder: ICS-CAAS, December 29,
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2024.

% Zhongdan 1109, Approved by National
Committee, Breeder: ICS-CAAS, December 29,
2024.

% Zhongdan 1112, Approved by National
Committee, Breeder: ICS-CAAS, December 29,
2024.

% Zhongdan 1118, Approved by National
Committee, Breeder: ICS-CAAS, December 29,
2024.

% Zhongdan 6105, Approved by National
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Committee, Breeder: ICS-CAAS, December 29,
2024,

% Zhongdan 195, Approved by Heilongji-
ang, Breeder: ICS-CAAS, May 9, 2024,

3.Awards and Honors

Introduction and Innovation of Indonesian
Tropical Maize Germplasm, Breeding and Pro-
motion of New Varieties, the Second Prize of
Shandong Provincial Science and Technology

Progress Award, May 10, 2024.
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SHEXZODMER, &5 Plant Communications. Plant Physiology %

8 > B 3% BY B8 7% Plant Biotechnology Journal,

ARERAZREZES 2 FIGIBTHR. B8 FRERmHATI AR SCIIEX 4/, HPEMATF

REAMBRARERA,

BIRIRE S~ &% AT IORIEX 2R BNERLAETH 117,

MMM ERFNRFERKEERZ RN E FIEERABRETH 6 I, HirRENRIWHFE
T EXREER MFBELE 17, K LIRS 5058,

MR, AFEREIFEKED

Yield per plant (g)

R A b A ey 35 LA

RS L L A ;:"t;;é‘;%?}mf‘““ E‘fﬁi‘?‘
P =T R [TITTTTE Iﬂmn
¥ 7 s

Gl idinass, 0Nl |
. / - !" i IJHIII“ I

P, -_a‘._,.:*__ﬁ | 1I[._Hﬁﬁlilu

CAinhi
atilitn

il ilitin

WT rcn22
T R10-3580 R‘IO 5
}
1 2
e e R10-5.509 M van
R10-3580 R10-4.325 R10-5475 R10-5.710 R10-5

4 5 1 1

ORF1  ORF2 ORF3 ORF4 ORFS ORF&

men22: TCC CCC -GC CGC CGC CAC GCC GGT GGT GGT (1 bp deletion) AR GTGGGCCC,

Dormant bud Root Elongating bud

H TRCN22-RbcelL £ [ 4% 3 0 K F8 4 BE SR 15 ALl A AT

EilINGIT N JASCH

PATBA R 53 Zrl | BRER i, e BRE . B
TR LG VENE . XIS

TEREF R4 18 A

FEREA BT A: 13 A

81



ANBERABSAHLHRARRRE

1. EERTHE

(1) EF RuBisCO /N & EE AL 2 45)
WITHKIE R B WS = 2R G R, &
F RuBisCO /NIT £ (OsRbcS) K 458 ER
MRS INEERRNT, ZIAREFE 11 BT RA
CRISPR-Cas9 {5 /&R SREE, MET 116 FHE
FZUHY OsrbeS RERE, NAEREEENR
RETEEZERZRMME 6, HiehtkE
B FRBH, OsrbeS ZRZZf RuBisCO W& 2. &
MRIEERREEERR, HARPRKESE
MEER), SBUKBEKLAERE. HIEL
R 2T BRRTEZEIIES 2R,
BIRKkBLIENXRERRER), B4R
NEEXERERAEE LA, FBOXLEABER
TRDEBR L. BRI TR OsrbeS R
R0 RuBisCO £MHEMLEM, ZMHRNE
id RuBisCO B fZ IR B IEM EREN =
RBETESE, UEHARERT 2024 F1F Plant
Biotechnology Journal #iF| % %

(2) H F RCN22-RbcL ¥ R 18 1R B9 7K 1§
DEFRENFIER. ETERZRZITSSD
FEABENCIFNA, KAARARFKEN TR
& AEEFEE RS NARKEIEREN D
FWE, BIEeERE— MK IE D EE
HOAEEE RCN22, ZE H RS M 1K E 1
B PPR &H, AIREMHIRGIF A LG XE
A& RbcL Y mRNA 12 E %o ren22 ST ARV ik
EMRETEE, MMslENEFHIESERRK,

HMAUE IR & NS5 S R E K D3 M TBI
MRE, UNIRHERNEEESRENEBER
D53 HFEfR, SHOBEFHNKERRS. %
FIBR T — PR FhERR RCN22-RbeL 5
Jhi £ WEs 15 S 1% SRR D3-D53-TB1 LK
AR GURER, HEEMKEDEF K
Mo LL_ERF R AR F 2024 5 7 Plant Com-
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munications #5F & 7%,

2. B B8

(1) SCIiEX

[1] Xia Li, Jing Li, Shaobo Wei, Yuan Gao,
Hongcui Pei, Rudan Geng, Zefu Lu, Peng Wang,
Wenbin Zhou. Maize GOLDEN2-LIKE proteins
enhance drought tolerance in rice by promoting
stomatal closure. Plant Physiology, 2024, 194(2):
774-786. doi: 10.1093 /plphys/kiad561.

[2] Yanyan Yan, Fengying Duan, Xia Li,
Rulang Zhao, Peng Hou, Ming Zhao, Shaokun
Li, Yonghong Wang, Tingbo Dai, Wenbin Zhou.
Photosynthetic capacity and assimilate transport
of the lower canopy influence maize yield under
high planting density. Plant Physiology, 2024,
195(4):2652-2667. doi: 10.1093/plphys/kiae204.

[3] Tianyu Mo, Tianhao Wang, Yinglu Sun,
Ashmit Kumar, Humphrey Mkumbwa, Jingjing
Fang, Jinfeng Zhao, Shoujiang Yuan, Zichao Li,
Xueyong Li. The chloroplast pentatricopeptide re-
peat protein RCN22 regulates tiller number in rice
by affecting sugar levels via the TB1-RCN22-
RbcL module. Plant Communications, 2024,
5(12):101073. doi:10.1016/j.xplc.2024.101073.

(4] Yujie Zhou, Lifang Shi, Xia Li, Shaobo
Wei, Xiangyuan Ye, Yuan Gao, Yupeng Zhou,
Lin Cheng, Long Cheng, Fengying Duan, Mei Li,
Hui Zhang, Qian Qian, Wenbin Zhou. Genetic
engineering of RuBisCO by multiplex CRISPR
editing small subunits in rice. Plant Biotechnol-
ogy Journal, 2025, 23(3):731-749. doi:10.1111/
pbi.14535. (accepted at 16 November 2024).

2) &7

[1] Proteins and biological materials related

to rice (Oryza sativa L.) yield, and use thereof in
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rice yield increase, Patent number: 2021431987.
Zhou Wenbin; Li Xia; Wei Shaobo, accepted
2024.12.01.

(3) FRRmMR

1] ZEELE, %2024 FE “RERL
MEFRMBBLERRIT S AR, RRH
HA:2024F9AH1H,
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Rice Novel Gene Resources Engineering Group

To address the critical bottleneck in rice
yield improvement, the limited availability of su-
perior genetic resources, our group focuses on the
systematic design and engineering of novel crop
genetic resources. The primary research areas
include the discovery and characterization of ge-
netic resources, as well as the elucidation of mo-
lecular mechanisms underlying key yield-related
traits such as photosynthetic efficiency, plant
architecture regulation, and stress resistance. Us-
ing transgenic and gene-editing technologies, the
group has developed rice genetic resources and
breeding materials with desirable characteristics
such as high yield, enhanced photosynthetic effi-
ciency, and improved stress tolerance. The major
achievements during this year include the cloning
of RCN22, a key gene regulating rice tillering and
the deciphering of its molecular regulatory net-
work; the generation of drought-tolerant rice lines
by overexpressing ZmGLK; the development
of a series of OsRbcS-modified materials which
significantly affect photosynthesis, tillering,
and yield. In addition, the group published four
SCI-indexed papers in leading international jour-
nals, including Plant Biotechnology Journal, Plant
Communications, and Plant Physiology (two pa-
pers), of which two papers were published in jour-
nals with an impact factor (IF) greater than 9. One
international invention patent was granted, and
six national invention patent applications were
submitted. Furthermore, the group provided men-
torship to an outstanding postdoctoral researcher

at the Chinese Academy of Agricultural Sciences,

84

who received special support under the “Excellent

Agricultural Program” |

Group Leader: Wenbin Zhou

Group Members: Xueyong Li, Jinfeng Zhao,
Jingjing Fang, Xia Li, Fengying Duan, Shaobo Wei

Postdoctoral Fellows: Yan Chun, Wenqian

Liu

1.Selected Publications

% Xia Li, Jing Li, Shaobo Wei et al. Maize
GOLDEN2-LIKE proteins enhance drought toler-
ance in rice by promoting stomatal closure. Plant
Physiology, 2024, 194(2): 774-786.

% Yanyan Yan, Fengying Duan, Xia Li et al.
Photosynthetic capacity and assimilate transport
of the lower canopy influence maize yield under
high planting density. Plant Physiology, 2024,
195(4):2652-2667.

% Tianyu Mo, Tianhao Wang, Yinglu Sun et
al. The chloroplast pentatricopeptide repeat protein
RCN22 regulates tiller number in rice by affecting
sugar levels via the TB1-RCN22-RbcL module.
Plant Communications, 2024, 5(12):101073.

% Yujie Zhou, Lifang Shi, Xia Li et al..
Genetic engineering of RuBisCO by multiplex
CRISPR editing small subunits in rice. Plant Bio-
technology Journal, 2025, 23(3):731-749.

2. Awards and Honors
% Excellent Agricultural Program, Out-
standing postdoctoral researcher in the Chinese

Academy of Agricultural Sciences, Chun Yan.
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1. EEMRHRE

(1) #87R TaWRKY24 ¥ R R F T/ NER
ZEBERND FNG, NEZEEHRIHRED
AT LA, REBEYRIE, MEXMEK
EhEFLRERE, SEZHAEMMNE T
XML, SFBNEFERENE A, B
SRR B 8 FR BOFR PR R AN M|k £ BE 2 A% /)N
ETMEEBRNEEEYHE. ZARLZIN
L REAF TaWRKY24 TE/NZERRZEE R
RPN E TS BICBEMBRERNE AU
RZEBRRPRBENDNSETHEEEIENE
X, BRAFRERBIEERRSMREFERRX
REBERNNRAHARETZERRRERNB
U THEEYE, MMERRRR/NEEKE
B& 4 THBESKENLIRELEY, HiM
RANENRE . H—FTHRLW, Z¥E
RAFRENEBNEHEKEEMBRPHXE
BERNXRE, FENEFHNLGRIESEH
=, MM T/ NERENTUESE. ZARERE
T XI1EY) TaWRKY24 % R RFINEEINF], &
M F KT RN T /N ZE BB AEHR R
N B EEMNE, N NERZEBRED FIE
MNETREMHNNREETIEREM, Uk
B5TA SR & #R7E The Plant Journal H3T!) Lo

(2) KE GmNF-YC9 ER A RIEMBIMT
MEMEERNIE, T2, & A 2FEEY
EsEmEKNEmB&™E, HPT2EM
mmErEEMAZNES, SHTEMNELE
Ko SEXUMEVEREFETESFEYHF, H
BRREEENERKAEIETRIEEERF
F, TR, JXEERA. BRNEK. FE
BT IE)EIE. HIRMIEMNEE L S EEEERE
Fo ZMMRIBILHFEDMT AW, KT NF-Y
BREF, BEBBRUS SQEI IREAHEFHEA
FEMEBEGTHIEE, MMEERER
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RIEKRENBFRH THESKTREELNL
aY), #mEAEEREENTELENER
BERENNEREM. i, HiEhdiRKREA,
EAREFIRIA SQEI FILUIE R R Z BRI FEE
B, BEERRKEETEFAG TR LR
ERS USRI HENZERFKE M. Z
SRR KT XHEY) NF-Y B REFINEERN
AN, HRETEXEYFEESHNERES
NEZRH, ENRSAIEHRMIEES R
HTIECEM, L EHFRAR %R Plant Bio-
technology Journal HiF!| £,

2. B B8

(1) SCriex

[1] Taifei Yu, Zehao Hou, Hailong Wang,
Shiyang Chang, Xinyuan Song, Weijun Zheng,
Lei Zheng, Jitong Wei, Zhiwei Lu, Jun Chen,
Yongbin Zhou, Ming Chen, Suli Sun, Qiyan Ji-
ang, Longguo Jin, Youzhi Ma, Zhaoshi Xu. Soy-
bean steroids improve crop abiotic stress tolerance
and increase yield. Plant Biotechnology Journal,
2024,22(8):2333-2347. doi:10.1111/pbi.14349.

[2] Xing Xu, Taifei Yu, Jitong Wei, Xiaofei
Ma, Yongwei Liu, Jinpeng Zhang, Lei Zheng, Ze-
hao Hou, Jun Chen, Yongbin Zhou, Ming Chen,
Jian Ma, Yunfeng Jiang, Hutai Ji, Lihui Li, You-
zhi Ma, Zhian Zhang, Zhaoshi Xu. TaWRKY24
integrates the tryptophan metabolism pathways to
participate in defense against Fusarium crown rot
in wheat. The Plant Journal, 2024, 120(5):1764-
1785. doi:10.1111/tpj.17079.

(3] Zehao Hou, Yuan Gao, Jiacheng Zheng,
Mengjie Zhao, Ying Liu, Xiaoyu Cui, Zhiyong Li,
Jitong Wei, Taifei Yu, Lei Zheng, Yuanchen Jiao,
Shuhui Yang, Jiamin Hao, Jun Chen, Yongbin
Zhou, Ming Chen, Lijuan Qiu, Youzhi Ma, Zha-



oshi Xu. GmBSK1-GmGSK1-GmBES1.5 regu-
latory module controls heat tolerance in soybean.
Journal of Advanced Research, 2024, 24:387-398.
doi:10.1016/j.jare.2024.09.004.

[4] Lei Zheng, Yanan Kong, Xuechun Yan,
Yuanxia Liu, Xinrui Wang, Jinpeng Zhang, Xue-
li Qi, Xinyou Cao, Shuangxi Zhang, Yongwei
Liu, Jiacheng Zheng, Chao Wang, Zehao Hou,
Jun Chen, Yongbin Zhou, Ming Chen, Youzhi
Ma, Zhaoshi Xu, Jinhao Lan. TaMYB-CC5 gene
specifically expressed in root improve tolerance
of phosphorus deficiency and drought stress in
wheat. Plant Physiology and Biochemistry, 2024,
215:109011. doi:10.1016/j.plaphy.2024.109011.

[5] Kai Chen, Dongdong Guo, Jiji Yan, Hui-
juan Zhang, Zhang He, Chunxiao Wang, Wensi
Tang, Jun Chen, Zhaoshi Xu, Youzhi Ma, Ming
Chen. Transcription factor GmAIfin09 regulates
endoplasmicreticulum stress in soybean via per-
oxidase GmPRDX®6. Plant Physiology, 2024,
196(1):592-607. doi:10.1093 /plphys/kiae317.

[6] Haijun Qi, Xiuliang Zhu, Wenbiao Shen,
Xia Yang, Chaozhong Zhang, Genying Li, Feng
Chen, Xuening Wei, Zengyan Zhang. TaRLK-6A
promotes Fusarium crown rot resistance in wheat.
Journal of Integrative Plant Biology, 2024,
66(1):12-16. doi:10.1111/jipb.13596.

(2) T

[1] K2 M HEBE GmBSK1 REHFIBER
I EYIEMEFRRINAE, BINEHS | ZL
2024 1 0247971.X, FEAA : HmIKID. BEER.
MEM. TR K AE BRE. FRBAC BIKR.
ITEE. DAS, 25RMI2024F687H;

2] /NEHURIEXE B TaMTase £ JH#7/))
LEZEBRENEFTINA, BNEFS  ZL
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2024 102144769, TR @ BEE. RILID.
= FTAR® FBE BRI BRE. AKX,
TEE, NEHE 2024 F 5831 H;

(3] 1845 TaWRKY24 & H 4RI ERRIAN
EYMEIRERNA, #NREFS 1 ZL 2024 1
0247938.7, FERLA @ #RIKID. #R=E. FKR K
MEMR. XBHE. MES. PRE. BRIA. BEKIE.
FEE. DS, REHEA2024F6 A 11 H;

[4] /N2 TaALDHase AT EIT/ NEZE
BRMMEFRNRNA, BNEFS ZL 2024 1
0199205.0, FEAEA @ fRIEID. BEE. fR=E=
FXR ¥ EEZR. BRA. BFE. BXE. THE,
NEHHE 2024 FE6 8118 ;

5] ERAEZBERNAR, BNEFS
ZL 2024 1 0365953.1, SEREA : RIKIM. BH
S FRL BAMN. TR FBE BRE. FREA.
AXE. EHE, NEHAA2024F6 A 25 H;

(6] —HE AR S/ N NETMBRARRIR
SIEMZEBERENRANRNA, BNEF
5:71.2024 1 0393419.1, SEAE A HRIKIM. FR3E.
FX ¥ ER BBA. RS Ak, 58,
DEE, NEA 2024 FE6 8258 ;

[7] FUBESIEIRNEE TaDKR1 2 E/NEH
BEREREEXEYME, BNEFS ZL
2022 1 0862338.2, SEALA @ KB FEE.
nFE=, NEHR 202451823 H,

(3) EEmM

[1] % 801, BRABRIEVMRMEEER
E, HERS | BLEZ 20241016 5, £&
N BEE. AXME. HmIKIN. TEE. FREA.
. T/\E, EERE:2024FE 10828 F;
[2] AZE 8729, LA RIEYRMHEEEZR
SHEE, HERS | HEHZE 20240019, FEF
AR BEE. RIKM. 5B, FRRA.
BR&E. £/0H, EEBH 1 2024F1 811 B
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[3] % 967, AALERIFYmMEEER [4] % 886, JAHLE RIFYMMEEZER
SHE, AERS | EEX 20240004, EEF SHE, HERS | EEHZE 20240025, TEF
BYA L BKR. BEE. HmIKIM. FRER. FREE. PR [ KIBH. BMFT. B = TLE, B
F&HE. T/H, EEHE2024F 1 8 11 B; EHHE 202451 B 11 H,
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Wheat Novel Gene Resource Engineering Group

To overcome environmental stresses, includ-
ing drought, low nitrogen use efficiency, and dis-
ease, our group focuses on the design and creation
of novel gene resources in wheat. Its main re-
search involves isolating and analyzing stress-re-
sistant genes, and combining multiple superior
genes to develop new wheat germplasm and
varieties with high quality, high yield, multi-re-
sistance, and high nitrogen use efficiency. Key
achievements of this year are as follows: Isolation
and elucidation of gene regulatory molecular net-
works, including the Fusarium crown rot resistant
gene TaWRKY24, drought- and salt-tolerance
gene GmNF-YC9, and heat-tolerance gene GmB-
SK1. We published 6 SCI papers in international
mainstream journals, such as Plant Biotechnology
Journal, Journal of Advanced Research, The Plant
Journal, among which 2 have an impact factor (IF)
exceeding 10. Additionally, 7 national invention

patents and 4 new wheat varieties were approved.

Group Leader: Zhaoshi Xu

Group Members: Youzhi Ma, Ming Chen,
Jun Chen, Xuening Wei, Xiuliang Zhu, Yongbin
Zhou

Postdoctoral Fellows: Wensi Tang, Lei Zhen,
Kai Chen

1.Selected Publications

% Taifei Yu, Zehao Hou, Hailong Wang et
al. Soybean steroids improve crop abiotic stress
tolerance and increase yield. Plant Biotechnology

Journal, 2024, 22(8):2333-2347.

% Xing Xu, Taifei Yu, Jitong Wei et al.
TaWRKY?24 integrates the tryptophan metabo-
lism pathways to participate in defense against
Fusarium crown rot in wheat. The Plant Journal,
2024, 120(5):1764-1785.

% Zehao Hou, Yuan Gao, Jiacheng Zheng
et al. GmBSKI1-GmGSK1-GmBES1.5 regulatory
module controls heat tolerance in soybean. Jour-
nal of Advanced Research, 2024, 24:387-398.

% Lei Zheng, Yanan Kong, Xuechun Yan et
al. TaMYB-CC5 gene specifically expressed in
root improve tolerance of phosphorus deficiency
and drought stress in wheat. Plant Physiology and
Biochemistry, 2024, 215:109011.

% Kai Chen, Dongdong Guo, Jiji Yan et al.
Transcription factor GmAIfin09 regulates endo-
plasmicreticulum stress in soybean via peroxidase
GmPRDXG6. Plant Physiology, 2024, 196(1):592-
607.

% Haijun Qi, Xiuliang Zhu, Wenbiao Shen
et al. TaRLK-6A promotes Fusarium crown rot
resistance in wheat. Journal of Integrative Plant

Biology, 2024, 66(1):12-16.

2.Varieties

% Zhongmai801, Approved by Shaanxi,
Breeders: Youzhi Ma, Yongbin Zhou, Zhaoshi Xu
et al, October 28, 2024,

% Zhongmai 8729, Approved by Hebei,
Breeders: Yongbin Zhou, Youzhi Ma, Zhaoshi Xu
etal, January 11,2024,

% Zhongmai 967, Approved by Hebei,
Breeders: Yongbin Zhou, Youzhi Ma, Zhaoshi
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Xu, et al, January 11, 2024, Breeders: Zengyan Zhang, Xuening Wei, Xi-
% Zhongmai 886, Approved by Hebei, uliang Zhu et al, January 11, 2024,
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(++) REHMERZRRILITSeIHIER

WAL REIGE R REREZRR
Z. BrithaM it EFZORZF R, Bk
R hEmERF RIS e6IHRR AR,
FERARAZE™ MRFEEURIEER
BERSaL#En, KRZERERE, Hmel
HEMmHTEEEIF. AFEERERTRE
ERIRE B GmMYB77 FEERA 3 1, FRITEERE
L&, #8% 5% B 8 7F Plant Biotechnology
Journal 5 [E 5 FMEAT] & & SCIIE X 4 /&,
HApgmAF AT 10 8938 1 B. A HPLC-

GmMYBT77
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delta SNP-index
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a4 mdaa q o -
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(O] U]
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GHYB77 —m Ze 5% g : gm
== Exon Foots %m Lo 2
PAM Target —UmR 8 o0 3 210
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0@9““\9““ oo o ’

GmMYB77 i = A 7 & &

MS/MS £&& 73 FARc B B AR, M 3000
RN AKI M ETE HHER S S8 3000pg/100g
WEHERME 1. RAARMAD FIRITE
MR, $EHSTESRERMRS 4, 1
RIEEME 25, MPZELSMEFIFE 4 D
HEAZHEM 1, SIEYH RN 1IN,
S EY I @M 10, K PCT £F) 1 T,
2024 FEHE T AT @R E 203 TEATILE T
B EEmA TS 322.7 AF, ST E
HEHXEHE~AEEE Q8A%/BE) &
PSR

XI5 H . Ahmed Abdelghany
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1. EERTHE

(1) #PFA GmMYB77 % RETAEARZ R
BHIRREND TG, A ESEENIRAFRA
FUHEHEY), ESREM. HER. £#4£KE.
BEELMEYEEYR. Hb, BERER
BENEYEEYR, TAKPFEFTRANK.
MAHESIER. Brl, RERSMARERES
X B EMESIENTELE, BTN
WARBEH, ZAFAIA 1551 R BEHRERE
XN ATHENFRE=Z SR EEENRE
ARBESEESENFERLEE, $E—
N5 BRERREREXNERE GmMYB77, ZE
REENEREFEBELS 4 NRERXBEK
BERBHFEEH NMAEREKTE, fHAHE
EHRMFR P ERERRR, 2EROTAW,
GmMYB77 #9 Hap-P2 £ {28 & Z i H|Z & X
FIAKE, HRASHRERSEAD, A5
SHEMENMRREE, #—FPHAKRA, BF
ZERAAUBERZHFRNAN2EERSE2RS
15%, " ERERERANR_MERRZ R

HAEARS 58% LI, ZARAREKK=
HBIRD FEMAREMR T IAEMERZRM

&R, LI EFRLE R %A FTE Plant Biotech-
nology Journal E3F) £,

(2) BHEFAEHFE203RINEESE
F73227 ANFre 2024 £ 10 B 15 B, ER
BZ R EMB FE R AP AL E AR E T Lk
BCRBNENEARERA, KiE (S ha™
AZMFIRWUNED, 3T 100 8 “H#E 2037 K
e EHEETIRBON~, ZCHE R
28 Ak, M@ AE 3227 AF, QEE
METEAEBESTLR. %M
2023 FIBIEREE, e MERE 22.25%, N
SolHmM, ZeMRIEESHX AT FHER
LR . —EBMEERE, BHEESMXEH

._;_
E:
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(1) SCIiEX
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Yushui Hao, Bin Li, Junming Sun. An R2R3-type
MYB transcription factor, GmMYB77, negative-
ly regulates isoflavone accumulation in soybean
[Glycine max (L.) Merr.]. Plant Biotechnolo-
gy Journal, 2024, 23(3):824-838. doi:10.1111/
pbi.14541.

[2] Jing Li, Yecheng Li, Kwodwo Agyenim-
Boateng, Abdulwahab Saliu Shaibu, Yitain Liu,
Yue Feng, Jie Qi, Bin Li, Shengrui Zhang, Junming
Sun. Natural variation of domestication-related
genes contributed to latitudinal expansion and
adaptation in soybean. BMC Plant Biology, 2024,
24(1):651. doi:10.1186/s12870-024-05382-0.
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GmZFP7 1 / sk A E R BE R &R A5 BN (3) HEMM
F, PCT £ : PCT/CN2023/094563, FZA{ A : 1] & 110, tRTIEYRMHETERS
IERR. . KR BE. T, EEW. BHE, HEHRS | RET 20240001, FEEM
H. AFS : W02024/037075, N&EHER : A CIVERR. TR, KR, =, FEEHB:
2024 %2 A 22 He 2024 %5 87 Ho
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Soybean Novel Gene Resource Engineering Group

In response to core scientific issues facing
the soybean industry, such as a lack of excellent
genetic resources and insufficient high-yield,
high-quality varieties, the group has focused on
designing and creating novel gene resources for
high-yield and high-quality soybeans, which in-
cludes the identification and genetic analysis of
key genes for important traits like high yield and
quality, the integration of superior multi-genes,
the creation of novel germplasm, and the breeding
of novel varieties. This year, the group has cloned
three genes regulating isoflavone accumulation,
including GmMYB77, and analyzed their genetic
mechanisms. Four SCI papers were published in
international mainstream journals such as Plant
Biotechnology Journal, one of which had an im-
pact factor greater than 10. Based on HPLC-MS/
MS combined with molecular marker-assisted
breeding technology, one high-folate germplasm
with folate content exceeding 3000ug/100g was
identified from over 3000 soybean germplasms.
Utilizing soybean disease-resistant molecular
design breeding technology, five germplasms
resistant to Phytophthora root rot, two resistant
to charcoal rot, and four resistant to Phoma stem
blight were identified. One new soybean variety
was approved, one plant variety right was autho-
rized, ten plant variety rights were applied for,

and one PCT patent was obtained. In 2024, the

94

high-oil, high-yield soybean variety Zhonghuang
203 achieved an actual yield of 322.7 kg per mu
in a 100-mu plot in Wuji County, Hebei Province,
breaking the high-yield record for high-oil, high-
yield soybeans in the Huang-Huai-Hai region un-

der high-density planting (28,000 plants per mu).

Group Leader: Junming Sun

Group Members: Bin Li, Shengrui Zhang,
Jing Li

Postdoctoral Fellows: Yitian Liu, Ahmed
Abdelghany

1.2Selected Publications

% Yitian Liu, Shengrui Zhang, Jing Li et al.
An R2R3-type MYB transcription factor, Gm-
MYB77, negatively regulates isoflavone accumu-
lation in soybean Glycine max (L.). Plant Biotech-
nology Journal, 2024, 23(3):824-838.

% Jing Li, Yecheng Li, Kwodwo Agyenim-
Boateng et al. Natural variation of domestica-
tion-related genes contributed to latitudinal ex-
pansion and adaptation in soybean. BMC Plant

Biology, 2024, 24(1):651.

2.Varieties
Zhonghuang110, Approved Beijing, Breed-
ers: Junming Sun, Bin Li, Shengrui Zhang et al.,

May 7,2024.
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1. EEfRHRE

(1) MESRRNEH R 802 T
SEMEMREEZ. EUAKRE 10 B TR
R 3.32% 09 LIBF A2 E B RNIRKAIS
%, ME 82 XMELEEFH—RiME, =
FTRURE A 497.87 A fr, LEXTRBmiAIE~E
Fo 1E 3.5%0 ~4.5%BIEHEDFMHT, A1 802 K9
BMEHER. TIERBRAAERERBRA
ENHEESTIMESEM ; ERTHMAE
HA, A% 802 nEEMIEREBRBamMoaliEs
8.3% A 10.2%, # EEFYRIRRED RS
12.9% M 16.4%, FAXEREXDHIES 13.2%
M 17.8%, SBIREK. RER. RREAMEFREK
EREES TR, 2024 F 5 BRAKI R
NERLERZE FOINENEENE/NE,
INERTRSEA Ao

Q) NEFmMEEEHET ARRE
FEQIGINGERER. BN /NEHmit
M 819, ZmM kB &%, HEIMRMELY, M
RS, EXEMEF RIS R R mihig =
4.35% ~ 5.49%, 2024 Fi@ESERILHBLEX
HE. BRNEFT &/hZ#Hmitfiz 106 2
BriERd4a8Rkesinitz—, BHEEM
B, AR, IEERE, EL=FEHE
SO = B =8l 800 A fr, IEFEREBINIRHE
TN . &R 502, s 802 MIMEE 247 FA
FEH NAEMR 200 Z5E, BAKEE™
B, MRV NEINE FREEEREFELRLRY
AN, FERS T/ NEEEERMEMIR
K AERIMNERRAREH-RDZEFA 700
R, NNENEEERBNE LN BHFIRMH
ERZIR.

2. BB S

(1) SCIeX

[1] Yuting Li, Hongchun Xiong, Huijun Guo,
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Yongdun Xie, Linshu Zhao, Jiayu Gu, Huiyuan
Li, Shirong Zhao, Yuping Ding, Chunyun Zhou,
Zhengwu Fang, Luxiang Liu. A gain-of-function
mutation at the C-terminus of FT-D1 promotes
heading by interacting with 14-3-3A and FDL6
in wheat. Plant Biotechnology Journal, 2024,
23(1):20-35. doi:10.1111/pbi. 14474,

[2] Chunyun Zhou, Hongchun Xiong, Yong
Jia, Huijun Guo, Meiyu Fu, Yongdun Xie, Linshu
Zhao, Jiayu Gu, Huiyuan Li, Yuting Li, Peiyong
Xin, Jinfang Chu, Chengdao Li, Luxiang Liu.
Identification of a von Willebrand factor type A
protein affecting both grain and flag leaf mor-
phologies in wheat. Science China Life Sciences,
2024, 67(10):2283-2286. doi: 10.1007/s11427-
024-2629-1.

[3] Tingting Dong, Hongchun Xiong, Hui-
jun Guo, Yongdun Xie, Linshu Zhao, Jiayu Gu,
Huiyuan Li, Shirong Zhao, Yuping Ding, Xiyun
Song, Luxiang Liu. The gene encoding flavonol
synthase contributes to lesion mimic in wheat.
The Crop Journal, 2024, 12(3):814-825. doi:
10.1016/j.¢j.2024.03.006.

[4] Xin Chen, Hongchun Xiong, Huijun
Guo, Shihua Chen, Linshu Zhao, Yongdun Xie,
Jiayu Gu, Shirong Zhao, Yuping Ding, Huiyu-
an Li, Qingguo Wang, Luxiang Liu. Mapping
and identification of a reverse mutation of Rht2
that enhances plant height and thousand grain
weight in an elite wheat mutant induced by space-
flight. Plant Physiology and Biochemistry, 2024,
207:108425. doi:10.1016/j.plaphy.2024.108425

[5] Qiushi Wang, Jiaxing Bai, Hongchun
Xiong, Yongdun Xie, Chaojie Wang, Jiayu Gu,
Linshu Zhao, Huiyuan Li, Jinfeng Zhang, Shi-
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rong Zhao, Yuping Ding, Zhengwu Fang, Huijun
Guo, Luxiang Liu. Fine mapping of two recessive
genes TaFLA1 and TaSPLS controlling flag leaf
angle in bread wheat. The Crop Journal, 2024,
12:1159-1167. doi: 10.1016/j.¢j.2024.06.001.

[6] Jiaxing Bai, Huijun Guo, Hongchun
Xiong, Yongdun Xie, Jiayu Gu, Linshu Zhao,
Shirong Zhao, Yuping Ding, Luxiang Liu.
Strigolactone and abscisic acid synthesis and
signaling pathways are enhanced in the wheat
oligo-tillering mutant otl. Molecular Breeding,
2024,44(2):12. doi:10.1007/s11032-024-01450-3.

(2) TF

SEQ ID NO.1 iR HITEIE A/ NZ BT &
& Rut8 iFIz/ N EhEHENAERE D FIR
BENA, BXEFS : ZL 2022 1 0067702.6,
TN XIRE, BRE. BESS, A5HE:
2024 %3 Bo
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(3) 1BV @IHAN

(1] fn £ 106, & # N S:
CNA20221007285, SEALA @ XIRFE BXMEE.
BIKESE, BINASHEE 2024 F4 B,

(4) EEmM

(1] f1% 819, ERIEM MM EEEZRRH
E, HERS  EHFX 20241061, TEBBERMA :
FERAZRIEMEZHRAR, HBEEH:
2024 6 54 H ;

2] F% 98, EIRIEYBMHEEER S
T, HERS [EEFZ 20243064, FEBEMA
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2024 E6 548 ;
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Wheat Yield Improvement and Application Group

To meet the demand for new wheat varieties
that are high-yielding, high-quality and stress-re-
sistant to support food security, the group mainly
focuses on elucidating mutagenesis mechanisms,
cloning functional genes, creating novel wheat
lines, developing new wheat varieties, and the
high-yield and high-efficiency cultivation tech-
niques. This year, the research group established
a high efficient carbon-ion-beam-induced wheat
mutagenesis technique, cloned 2 key genes con-
trolling yield-related traits (FT1 and RG1), pub-
lished 6 SCI papers in elite journals such as Plant
Biotechnology Journal, and The Crop Journal,
identified more than 20 elite wheat mutant lines
with enhanced salt tolerance or drought resis-
tance, obtained 1 plant variety rights, nationally
released a high-yielding wheat variety; and the
developed wheat variety has been promoted and

applied to over 2 million mu.

Group Leader: Luxiang Liu

Group Members: Huijun Guo, Yongdun Xie,
Hongchun Xiong, Xuhong Chang

Postdoctoral Fellows: Chunyun Zhou, Jingc-

hen Lin

1.Selected Publications

% Yuting Li, Hongchun Xiong, Huijun Guo
et al. A gain-of-function mutation at the C-termi-
nus of FT-D1 promotes heading by interacting
with 14-3-3A and FDL6 in wheat. Plant Biotech-
nology Journal, 2024, 23(1):20-35.

% Chunyun Zhou, Hongchun Xiong, Yong

Jia et al. Identification of a von Willebrand factor
type A protein affecting both grain and flag leaf
morphologies in wheat. Science China Life Sci-
ences, 2024, 67(10):2283-2286.

% Tingting Dong, Hongchun Xiong, Huijun
Guo et al. The gene encoding flavonol synthase
contributes to lesion mimic in wheat. The Crop
Journal, 2024, 12(3):814-825.

% Xin Chen, Hongchun Xiong, Huijun Guo
et al. Mapping and identification of a reverse
mutation of Rht2 that enhances plant height and
thousand grain weight in an elite wheat mutant
induced by spaceflight. Plant Physiology and Bio-
chemistry, 2024, 207:108425.

% Qiushi Wang, Jiaxing Bai, Hongchun
Xiong et al. Fine mapping of two recessive genes
TaFLA1 and TaSPLS8 controlling flag leaf angle
in bread wheat. The Crop Journal, 2024, 12:1159-
1167.

% Jiaxing Bai, Huijun Guo, Hongchun
Xiong et al. Strigolactone and abscisic acid syn-
thesis and signaling pathways are enhanced in
the wheat oligo-tillering mutant otl. Molecular

Breeding, 2024, 44(2):12.

2.Varieties

Hangmai819, Approved by National Com-
mittee, Breeders: ICS-CAAS, June 4, 2024,

% Zhongmai98, Approved by National
Committee, Breeders: ICS-CAAS, June 4, 2024.

% Zhongmail00, Approved by Tianjin,
Breeders: ICS-CAAS, April 26,2024,
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1. EERTHE

(1) ERhEIAESLEMHFICRES
S5EMRAER. REFE-BRFEND T
#l. aYMFPRLEERSEMERREER™
ENMGERK, MEETERIETEEYRSHES
2F, EATE - RNNEXR. BETT
XK KBINEFRHFCEERSENER
MERIEEME, EEH—MZOERAT @
02/PBF. NAC. ABI. bZIP %) 7 =F{E¥)
PR RTESFHEY, 1B T HEd AR
PPDK. AGPase. GBSS < > H2 g & K 5K T bix
RABHNDEIRZENG. FRH— PR LR
NTHRIEEEHRRATF. GEHAFEIERES
DITERDE, BEMNEAEET, AEE
FESRREAN “BREBRR xRIBHIEIK
BHNERRIR. ZMFRE&LZRAE Journal of Inte-
grative Plant Biology,

(2) MRS EERRNEEER],
FAER BT/ NEEYRUH D TR, B Zhou
8425B/Chinese Spring NFEAMEMELHBER R
BHARME, T3 MEEESThESE
(GZnC) Y QTL, 2 3IfIFZE4 3BL. 5AL
M SBL, £ I FEF AL E A FKIRETF Chinese
Spring, XL QTL 73 5| ###E T 8.7%. 5.8% #
7.1% MRET S, BIE 125 9/ NERFFHFH
KASP tRi2BEI 0 IE, #H—F nirRE, XL
MEREFUERTEAM S GMHPMERS, B
MR iR B E T, X1 4BS #14DS
EMEEMEENIFHZEEE (GFeC) QTL,
PSR E T WEE Rht-Bla F1 Rht-Dla (1 &
HE, ZRANNEFTEFRRUREHRTEE
8 QTL ZHREMAINFAN D Firie TR, #ohT
FRER S S A E TR B MM RN,

(3) MBS/ NEF MR 578 #
[TERFENA, $£578 B T HERAM

EEIA M XEEREENFHEEEETE,
EEEAE. WA A ZEA ISR BRPa.
WPE. MESF 8 NMNEETEXMIE, ELE3
FNERW RN BES mit, SRITHE 2340
hE, EREFEEHI BRR hw, EEE
B, FEAKRWSI8®E, F¥m@mr~ 701.1
N, gl —FERAX LR/ NERERS
LR 2021-2024 F, migRE. HILEINA
FeEMZELRITITR WS 578 8 230
JorE, Hrh 2024 FITEUE 110 250, iR
MM NRERIBU 21270, FE ST HIRERS
FEMIESHE B R R A 1L 2 5™
RIE,

2. B B8

(1) SCIiEX

[1] Shuanghe Cao, Bingyan Liu, Desen
Wang, Awais Rasheed, Lina Xie, Xianchun Xia,
Zhonghu He. Orchestrating seed storage protein
and starch accumulation toward overcoming
yield—quality trade - off in cereal crops. Journal
of Integrative Plant Biology, 2024, 66: 468-483.
doi: 10.1111/jipb.13633.

[2] Rabiu Sani Shawai, Weifei Tian, Siyang
Liu, Xue Gong, Jindong Liu, Shuanghe Cao,
Yong Zhang, Zhonghu He. QTL mapping for
wheat ferulic acid concentration using S0 K SNP
chip in a recombinant inbred line population of
Zhongmai 578/Jimai 22. Cereal Chemistry, 2024,
101(6): 1345-1353. doi: 10.1002/cche.10835.

[3] Kaijie Xu, Zhaoxing Zhang, Wenfei Tian,
Lei Zhi, Junliang Yan, Jun Yan, Chengyan Zheng,
Yan Zhang, Yong Zhang, Zhonghu He. Compara-
tive analysis of yield and quality traits in two elite
Chinese wheat varieties under varied nitrogen

fertilizations and environmental conditions. Ce-
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real Chemistry, 2024, 101(5): 1-11. doi: 10.1002/
cche.10816.

[4] Wenfei Tian, Lei Zhi, Tiantian Chen,
Xue Gong, Yan Zhang, Zhonghu He. Effects of
pearling on proximate composition, dough rheol-
ogy, bread-making quality and health-promoting
components of elite wheat cultivars. LWT-Food
Science and Technology, 2024, 198(15): 115962.
doi: 10.1016/j.1wt.2024.115962.

[5] Tiantian Chen, Xue Gong, Lei Zhi,
Hongyu Zhang, Shuanghe Cao, Dan Liu, Cong
Zhao, Yan Zhang, Jindong Liu, Zhonghu He,
Yongjing Ni, Yong Zhang, Wenfei Tian. Arabi-
noxylan profiles in Chinese winter wheat: Novel
QTL and molecular marker. Journal of Cereal
Science, 2024, 120: 104021. doi: 10.1016/j.
jcs.2024.104021.

[6] Lei Zhi, Xue Gong, Hongyu Zhang, Jin-
dong Liu, Shuanghe Cao, Yong Zhang, Jun Yan,
Wenfei Tian, Zhonghu He. Identification of QTL
for alkylresorcinols in wheat and development of
KASP markers for marker-assisted selection of
health-promoting varieties. Journal of Agricul-
tural and Food Chemistry, 2024, 72(31): 17675-
17683. doi: 10.1021 /acs jafc.4c04674.

[7] Humaira Qayyum, Wenfei Tian, Xue
Gong, Lei Zhi, Ali Raza, Xianchun Xia, Jingy-
ing Gou, Zhonghu He, Awais Rasheed. Modern
wheat varieties demonstrated higher grain yield
and health-promoting ferulic acid than old variet-
ies in Pakistan. ACS Food Science & Technology,
2024, 4(11): 2699-2706. doi: 10.1021/acsfoodsci-
tech.4c00617.

[8] Wenfei Tian, Xue Gong, Maria Itria Ibba,
Govindan Velu, Shuanghe Cao, Jindong Liu,
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Zhonghu He. Variation of the ferulic acid con-
centration and kernel weight in CIMMYT bread
wheat germplasm and selection of lines for func-
tional food production. LWT-Food Science and
Technology, 2024, 195(1): 115829. doi: 10.1016/
j1wt.2024.115829.

[9] Mengjing Sun, Jingyang Tong, Yan
Dong, Zongjun Pu, Jianmin Zheng, Yelun Zhang,
Xueyong Zhang, Chenyang Hao, Xiaowan Xu,
Qiang Cao, Awais Rasheed, Mohamed Badry
Ali, Shuanghe Cao, Xianchun Xia, Zhonghu He,
Zhongfu Ni, Yuanfeng Hao. Molecular charac-
terization of QTL for grain zinc and iron concen-
trations in wheat landrace Chinese Spring. The-
oretical and Applied Genetics, 2024: 137(7). doi:
10.1007/s00122-024-04661-6.

[10] Qiang Cao, Zhanwang Zhu, Dengan
Xu, Jianhui Wu, Xiaowan Xu, Yan Dong, Yingjie
Bian, Fugong Ding, Dehui Zhao, Yang Tu, Ling
Wu, Dejun Han, Caixia Lan, Xianchun Xia, Zhon-
ghu He, Yuanfeng Hao. Characterization of a 4.1
Mb inversion harboring the stripe rust resistance
gene YR86 on wheat chromosome 2AL. The
Crop Journal, 2024, 12(4): 1168-75. doi: 10.1016/
J.¢j.2024.05.011.

[11] Samar Naseer, Mengjing Sun, Bushra
Bibi, Humaira Qayyum, Muhammad Ramzan
Khan, Chenyang Hao, Xueyong Zhang, Yuanfeng
Hao, Awais Rasheed, Zhonghu He. Transcriptom-
ics of developing grains reveals putative candi-
date genes for grain zinc and iron in bread wheat
cultivar Zincol-2016. Journal of Cereal Science,
2024,118. doi: 10.1016/j.jcs.2024.103966.

(2) 1E¥H @it
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1689, SERA : FER A F BRI EMR F T,
BN RIEMF T, BINASEHER 2024 F
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[2] #1216, SIS : CNA2020100
1688, SEAA  PER AL F BRI EYIR P 5T,
B RIEYF T, BRAEHER 2024 F
10 B 10 Ho

(3) EHEmT

[1] £ 30, BRIEYRMHEEEZERRH
E, BHERS  EEHZE 20241064, EPN
FERIHZREMRZHRRFR, EEEH:
20246 548,

[2] %% 37, ER1EYRMEEEZRSHE,
ERS  EEZE 20243057, TEBRA : &
ERUAZERIEMRZHRFA A B Al
BEIREERE, FEHHE 2024 F6 548 ;
[3] %% 38, ERIERMEEEZERASHTE,
HERS | EEZE 20241050, TEBA © &
ERU A FERIEMRFHRFA. RIS Al
BIREEAT, FEHHH 2024 F6H4H ;
[4] 2= 39, AL B RIEYRMHEEEZERR,

HERS | HHZE 20240026, TEERMA : &
ERUAFREMR FHRRFT. et gl
BIRFELR, HEBH 2024F 1811 8,

[5] %2 30, ML BRIV RMHEEEZERR,
BHERS | EPEE 20241014, TBEHRA ©
g, fAIRE. FER. BER. RME. KE.
skie, Z=BH HAR. BXOU. AR, 25E,
BHERE 202418181 ;

[6] #3%£ 928, PIAAE RIEMRMEEER
=, HERS BEEZE 20241011, TEBRMA
FERAZRIEMRZHRAR, EEBH:
2024 £ 10 528 B ;

[7] #3120, AEERIEYRMHEEER
=, HERS  BHEZE 20241033, TEBEMHA :
RERUHZRIEMRZHRAR, EEBH:
2024 8 558 ;

(8] ¥t 1218, JbRIKIFMmMEEEZR
=, HERS  JREZE 20240004, TEERA :
RERHZERIEMRZRAR, HEEBH:
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Wheat Quality Enhancement Breeding Group

Addressing the long-standing challenges of
limited efficiency in nutritional quality evaluation
and the lack of reliable molecular markers, our
group has made substantial progress in develop-
ing and validating advanced methodologies for
wheat quality assessment and breeding applica-
tions. We successfully established a NIR-based
high-throughput identification platform capable
of accurately evaluating key processing quality
traits such as water absorption. Phenotypic eval-
uation methods for three major nutritional quality
traits, including pentosan content (a major type
of dietary fiber in wheat), have been optimized,
significantly improving analytical precision and
applicability. On the molecular side, nine breed-
ing-applicable markers have been identified, and
three novel functional wheat lines have been
successfully developed. These advances have
been complemented by strong research output:
12 SCI-indexed papers have been published in
leading international journals including Jour-
nal of Integrative Plant Biology and Journal of
Agricultural and Food Chemistry. Our breeding
pipeline has also delivered practical outcomes,
with two new plant variety rights granted and
eight varieties officially approved, three of them
at the national level. In 2024, the cumulative pro-
motion area of new wheat cultivars reached 109.0
million hm2, of which Zhongmai 578 accounted
for 62.8 million hm2—ranking fourth nationwide.
The order-based procurement volume reached 1.1
million tons, securing the top national position.

In parallel, we introduced over 800 international
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wheat germplasms to further enrich breeding re-
sources. International collaboration and visibility
have also been significantly enhanced. We co-or-
ganized high-profile events such as the China-
Pakistan Molecular Wheat Breeding Seminar and
the Africa-China-CIMMYT High-Level Forum
on Crop Science, strengthening global partner-
ships and establishing our group as a leader in the

field of functional wheat research and innovation.

Group Leader: Zhonghu He
Group Members: Yong Zhang, Yuanfeng
Hao, Jindong Liu, Hongjun Zhang

Postdoctoral Fellows: Lina Xie, Xiaowan Xu

1.Selected Publications

% Shuanghe Cao, Bingyan Liu, Desen Wang
et al. Orchestrating seed storage protein and starch
accumulation toward overcoming yield—quality
trade - off in cereal crops. Journal of Integrative
Plant Biology, 2024, 66: 468-483.

% Rabiu Sani Shawai, Weifei Tian, Siyang
Liu et al. QTL mapping for wheat ferulic acid
concentration using 50 K SNP chip in a recom-
binant inbred line population of Zhongmai 578/
Jimai 22. Cereal Chemistry, 2024, 101(6): 1345-
1353.

% Wenfei Tian, Lei Zhi, Tiantian Chen et
al. Effects of pearling on proximate composi-
tion, dough rheology, bread-making quality and
health-promoting components of elite wheat cul-
tivars. LWT-Food Science and Technology, 2024,
198(15): 115962.



% Tiantian Chen, Xue Gong, Lei Zhi et al.
Arabinoxylan profiles in Chinese winter wheat:
Novel QTL and molecular marker. Journal of Ce-
real Science, 2024, 120: 104021.

% Lei Zhi, Xue Gong, Hongyu Zhang et
al. Identification of QTL for alkylresorcinols in
wheat and development of KASP markers for
marker-assisted selection of health-promoting
varieties. Journal of Agricultural and Food Chem-
istry, 2024, 72(31): 17675-17683.

% Humaira Qayyum, Wenfei Tian, Xue
Gong et al. Modern wheat varieties demonstrated
higher grain yield and health-promoting ferulic
acid than old varieties in Pakistan. ACS Food Sci-
ence & Technology, 2024, 4(11): 2699-2706.

% Mengjing Sun, Jingyang Tong, Yan Dong
et al. Molecular characterization of QTL for grain
zinc and iron concentrations in wheat landrace
Chinese Spring. Theoretical and Applied Genet-
ics, 2024: 137(7).

% Qiang Cao, Zhanwang Zhu, Dengan Xu
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et Y al. Characterization of a 4.1 Mb inversion
harboring the stripe rust resistance gene YR86 on
wheat chromosome 2AL. The Crop Journal, 2024,
12(4): 1168-75.

2.Varieties

% Zhongmai30, Approved by National
Committee, Breeders: ICS-CAAS, June 4, 2024.

% Zhongmai37, Approved by National
Committee, Breeders: ICS-CAAS and Hebei
Jincheng Seed Industry Co., Ltd., June 4, 2024.

% Zhongmai38, Approved by National
Committee, Breeders: ICS-CAAS and Hebei
Jincheng Seed Industry Co., Ltd., June 4, 2024,

% Zhongmai39, Approved by Hebei, Breed-
ers: ICS-CAAS and Hebei Jincheng Seed Industry
Co., Ltd., January 11, 2024,

% Zhongmai30, Approved by Hubei, Breed-
ers: Yuanfeng Hao, Zhonghu He, Desen Wang et
al, January 18, 2024,
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(Z1) EXmMEIHSFAEER

HONHEEARETFXMNZEN R @TEZ.
BMURM. BMSHERTEFRNR, BERF
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B 10 51, FEITRMACIGIMBMEE ; =
BEXREERTT. BAFER4I D, Ars®

EBMER 1D, tIfTRERELRMEL 36
7, BITHFHBEMERFESBIRA, K
HIRTBHE ERBEBERERA, &
ERERKBFREA LR, BXAFRMLRAE Sci-
ence China Life Sciences, European Journal of
Agronomy FHFI A RIEX 7R, BNEXR.
BREH 2 TN, 1EYH it RPN 1T, HEmS
M4, NIE 2024 FARA R ERA O EHER
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HE 3217
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1. EERTHE

(1) B LA S HI A RIS B B
BE. R R B AL E K F AR eI EIAD
EMITE T ETRERERELSM (SNP)
WERDIEY], FEAT 1M EBLEARMRE
KRBRESZHEEHSAT2TBEMITIN
MaizeGerm50K B o &8 BB ABME
AWM D FIRICBNEFER A, %EF CSSLO2.
CA2501 BT T KT 15 19, BAUEYH
AR 1 B, BEEFREA 3217, FhEp 3256, e
866 A& 8921 H 4 N @fh, SEREF 1K
6, Bfamit AEH AKX ZFE~RK)
16 N EAEERMAER 3217 EETILAR
BERX, HEAEMBKEDRE, SIERFT
TIAMEAXEENE— R K DM, X
RAZUMXEMEFrXAFEEZEN , BFE £
K mAheh g 8921, ME Y LEE, MEHNME,
WK ERAF IR KR, SINREILFIBRE T K
AR, FEXKIFIHKFIIEIIRIE 6.0%:

(2) BUFHETERANEREES
BEEEEARBER, N REEIREFERE
ENBFEHEEA. BHREE. FAESH
FEIBERM, BIUKHETEEES S8R
R, BEi. @ &6, EFBKRARES
2024 FAERAF S EB XY 16 #tHITRAE
E8REN A, 5SHtEafEsEL, 8
EZRETEXREEEMNEARRE, T~
7.5% ~ 16%, TIZIEUL 100-150 7T / Bo EIL
T EARBEBFEAAEEARR, @Bid AR
EiSREA S REKEEERTEE, HR%EE
BAERNNMESME S A B R ENX R,
S X & e B EE R H B IEE
AR ARE R, 2024 EESEEXE
4500 5@, RIFZIEMEGHEEK2LR,
MR E A EER X EREE 1165 A
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2. BB S

SCIEX

[1] Honghui Guan, Yaxuan Lu, Xinchun
Li, Bei Liu, Yongxiang Yi, Dengfeng Zhang,
Xuyang Liu, Guanhua He, Yu Li, Hongwu
Wang, Tianyu Wang, Chunhui Li. Development
of a MaizeGerm50K array and application to
maize genetic studies and breeding. The Crop
Journal, 2024, 12(6): 1686-1696. doi:10.1016/
J.¢j.2024.09.014.

[2] Xin Zhang, Jidong Zhang, Yunling Peng,
Xun Yu, Lirong Lu, Yadong Liu, Yang Song,
Dameng Yin, Shaogeng Zhao, Hongwu Wang,
Xiuliang Jin, Jun Zheng. QTL mapping of maize
plant height based on a population of doubled
haploid lines using UAV LiDAR high-throughput
phenotyping data. Journal of Integrative Agricul-
ture. 2024. doi:10.1016/].jia.2024.09.004.

(3] Zhijie Jia, Xinlong Zhang, Hongye Yang,
Yuan Lu, Jiale Liu, Xun Yu, Dayun Feng, Kex-
in Gao, Jianfu Xue, Bo Ming, Nie Chenwei, Li
Shaokun. Comparison and Optimal Method of
Detecting the Number of Maize Seedlings Based
on Deep Learning. Drones. 2024, 8(5):175. doi:
10.3390/drones8050175.

[4] Ligian Wu, Guoqiang Zhang, Zhenhua
Yan, Shang Gao, Honggen Xu, Jiagiang Zhou, Di-
anjun Li, Yi Liu, Ruizhi Xie, Bo Ming. Optimiz-
ing maize yield and resource efficiency using sur-
face drip fertilization in huang-huai-hai: impact of
increased planting density and reduced nitrogen
application rate. Agronomy. 2024:14(5):944. doi:
10.3390/agronomy 14050944,

5] F@E, SEAR, ¥%, K, BELE,

FiE, BEF, BRS, TR, RAFE F
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, BE  EXERBFERARZERNZ
FIR2ERAFTUNGIR . BYFIR . 2024:59(6):
1-13. doi:10.11983/CBB24087.

(2) =7

[1] —FMEXRBEHREINHENES,
BINEMS : ZL202210379981.X, FEAA : 3K
. A OB, TR BEE. KER.
Wiz, &M, AERAE2024F 12818,

[2] ZmD13 EEE R EARGSRHA,
BINEMS : ZL 2022 1 02485482, SEAA :
BR/NER. KB BRI, EAIR. IR XN
BRI, NEHEE2024FE3 81 Ho

(3) tEYHT IR

[1] CSSLO2, & ®™ M S :
CNA20201005944, SERLA @ 8RR, ELIE.
=i BRI, XA XES. RFR, ®
WASHEHE 2024 £ 12 B 26 H,

(4) EHEmM

[1] &8 3256, EXREMRMEEEZRASHEH
E, HERS | EEE 20243088, = H
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E, HEHRES  EEE 20242132, HERH
2024128298 ;
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RS  FEE20240552, TEBERA :
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KEW, BHEHE 2024 F£6 528 H ;
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Maize Variety Innovation and Ultilization Group

Addressing the challenges of insufficient
mechanization harvestable maize varieties, low
breeding efficiency, and the gap between breeding
and cultivation in China's major maize production
regions, our research group focuses on the de-
velopment of mechanization harvestable variety
with early-maturing, high-density-tolerance and
lodging-resistance, and the corresponding culti-
vation management. Our work primarily involves
breeding technology, germplasm innovation,
variety development, and optimized agronomic
practices. This year, we conducted yield trials
in 35 multi-environmental testing sites involv-
ing over 100,000 experimental plots, cloned four
maize genes including male sterility and dwarfing
genes, developed one high-density genotyping
chip, created 36 elite germplasm lines, established
strip tillage with straw incorporation technology
for yield enhancement, and demonstrated large-
scale precision dense planting technology. These
efforts resulted in seven publications in journals
including Science China Life Sciences and Euro-
pean Journal of Agronomy, two granted national
invention patents, one plant variety protection
right, four certified varieties, and two technologies
selected as 2024 Ministry of Agriculture and Rural

Affairs recommended agricultural practices.

Group Leader: Liang Li
Group Members: Hongwu Wang, Xiaojiao

Hu, Kun Li, Congfeng Li, Bo Ming

Postdoctoral Fellows: Shang Gao, Pengpeng
Zhang

1.Selected Publications

% Honghui Guan, Yaxuan Lu, Xinchun Li et
al. Development of a MaizeGerm50K array and
application to maize genetic studies and breeding.
The Crop Journal, 2024, 12(6): 1686-1696.

% Xin Zhang, Jidong Zhang, Yunling Peng
et al. QTL mapping of maize plant height based
on a population of doubled haploid lines using
UAYV LiDAR high-throughput phenotyping data.

Journal of Integrative Agriculture. 2024,

2.Varieties

% Zhongdan3256, Approved by National
Committee, December 29, 2024,

% Zhongdan3217, Approved by National
Committee, December 29, 2024.

% Zhongdan8921, Approved by National
Committee, December 29, 2024,

% Zhongdan866, Approved by Inner Mon-
golia, Breeders: Liang Li, Yanfang Heng, Xiaoji-
ao Hu, et al, June 28, 2024.

% Zhongnuo337, Approved by Yunnan,
Breeders: ICS-CAAS, November 14, 2024.

2.Awards and Honors

Creation and Large-Scale Application of an
Efficient Maize Haploid Breeding Technology
System, the 2023 National Technology Invention
Award (Second Class), June 2024.
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1. EEfRHRE

(1) BEMREFEERKZ oM B
T 5046, NEERKI I REZE, X7
HEHEBMKRAMGRENRERRZ AM, &
HEIREE. »FARcEREEaRRMAER
AN, BUMEHBAZHMmMEAEE 5046, H
HESBESXEENE MEERKIHmM.
M 4 (FPFIEEEHE, EMRER3S5. 75
&R, EH42.00%, 55 19.41%. X
g 2287 AT, EEXTERIE ™ 9.6% ; &t
IR 209.6 A fT, EEXTIRIEF 7.4%, Zah
MR E N EEBART T KMREFFZERK
Frel R s,

(2) BREmEZMAIHPE 331, B
REEFRA. HW~8. mBEMRMEHERE
FHRXMEFRE, @I FAN BRIEINAFIR
BUBKRENAE, BuETENAITHaird
& 331, MEERKIHFHYEM™ 2202 A, L
XYARIEF 14.0%, @™ 226.5 AT, EEXIHR
18T 23.6%, UESE 11, EH 42.76%, AERR
20.37%, EEBIAAERS 63.13%. MAZHEME
& SC3 1 SC7 #% &, HRAEUS, HMAmE, *
HE, EBENMKEL MEEEREARER
B RTHR MM E.

2. BB S

(1) SCIiEX

[1] Xiaogian Liu, Yupeng Cai, Weiwei Yao,

Chen Li, Wensheng Hou. The soybean NUCLE-
AR FACTOR-Y C4 and a-EXPANSIN 7 module
influences phosphorus uptake by regulating root
morphology. Plant physiology, 2024, 197(1):478.
doi:10.1093/plphys/kiae478.

[2] Chen Li, Yupeng Cai, Xiaogian Liu,
Wenwen Yao, Shuiqing Wu, Wensheng Hou. The
RUBY reporter for visual selection in soybean
genome editing. aBIOTECH; 2024, 5(2):209-213.
doi:10.1007/542994-024-00148-6.

(2) EHEmM

REXE 5046, ERFY)mitEEEZR=H

E,HERS EFEZ (¥]) 20241001, FHERTE):
20249 830H ;
s 331, ERIFYmMEEEZERZHE,

HERS EET 20241016, EEBEMHA A,
BIRE. THFAERL SRAL. =M S50
HAE. TEK LIEE. & REHF. EEU.
SR EET. BEXME. LN, HEHBR:
2024 £,

(3) KRR

(1] fREA : RITFHFMAR ; S BEER;
Bfia) 1 2024 £ 9 K

2] BERIFEI . REBIEAREA ; F4&
4 5 BYiE] 2024 4 11 B 27 Ho

=
—
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Soybean Variety Innovation and Utilization Group

To address key challenges in China's soy-
bean industry and the needs of seed industry devel-
opment, the group focused on the genetic analysis
of major agronomic traits such as photothermal
response and yield. Key achievements of the year
are as follows: Two new soybean varieties were
developed, including Zhongliandou 5046—the
first genetically modified soybean approved in the
Huang-Huai-Hai region—and Zhonghuang 331,
which showed a 14% yield increase in regional
trials. High-yield cultivation models using Zhon-
ghuang 301 and Zhonghuang 319 achieved over
300 Kg/mu in 100-mu and 1000-mu pilot plots,
and the annual planting area of Zhonghuang 301
has exceeded 1.06 million mu. Additionally, the
RUBY marker system enabled efficient and visu-
alized gene editing, and functional analysis of the
GmYC4 gene revealed its role in flowering time
and nutrient uptake. A novel gene-edited germ-
plasm with improved plant architecture was also
created. These advances contribute to improved
soybean productivity and provide valuable tools

for future breeding efforts.
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Group Leader: Shi Sun

Group Members: Cunxiang Wu, Wensheng
Hou, Shan Yuan, Li Chen, Chao Qin

Postdoctoral Fellows: Zhiyong Xu

1.Selected Publications

% Xiaogian Liu, Yupeng Cai, Weiwei Yao
et al. The soybean NUCLEAR FACTOR-Y C4
and q-EXPANSIN 7 module influences phospho-
rus uptake by regulating root morphology. Plant
Physiology, 2024, 197(1):478.

% Chen Li, Yupeng Cai, Xiaogian Liu et
al. The RUBY reporter for visual selection in
soybean genome editing. aBIOTECH; 2024,
5(2):209-213.

2.Varieties

% Zhongliandou5046, Approved by Nation-
al Committee, September 30, 2024,

% Zhonghuang331, Approved by National
Committee, Breeders: Shi Sun, Bingjun Jiang,
Shuping Wang et al, 2024,

Awards and Honors

% Shennong Talent Award, Cunxiang Wu,
September 2024,
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1. EERTHE

(1) EFEEREHoARRE 11 NEE
S5#IEA, BT AEAEEESR, 5INT
A cEeREENEMEEERERTRE
BESRTEMMNPLIE 11, 2024 FiEI R
WIBEE, HRERMBRIFIED, ZmM
PFEX IR LT BRI = 6.9%, Hr=id i
8.4%, RME~. K&, AR, BaUL
% SREIEF 700 AF U E, S8FEBHNR
tHo ZMFLINIIE 100 BT HIREEES A
Fr 0.70 TRYIRAL A T, MKRFZILAILATRE
ol BEAD B R AT F & FIA.

2) KENRERNZRMEMM A, T
“HIESEEAX, ENTAEBBFMIRFNAN
“KIRE R SBRII NBEMINE. BRIMEME
ARCIOESREFEERR (C70-SBR11) HETE
KELIFTIE C70 BL 60% LI L, HEWMAETB R
Fe AT PR B FE K L X BR Fe AT MR ) 30% LA L,
MEMBERSAFTHE CT0 RENEMRZ
MK, FRBA SBRII fE KB _(WIREMHAES
BEFMANE, MRER SBRII RN RFFE
LA 1100 oA B Mt RaMEE A 0.5% AV
AT, MREILAREFRISRERNE
RABF&F A,

(3) B kFEFEERKRE SN2
Ml FXTKFERA R AT OsbHLHS9 #id AS
BILLF=4E 9 B4R S 236 71 167 NE A B AR
H9 OsbHLHS59.1 71 OsbHLHS59.2 ¥ R 75, 12 H
OsbHLHS9 T A EIIF IR x4 TiEd AS 4R
BT E, RHFEEKREKMNNEEND T
TR, BFRIRE DT A OsbHLHS9 1E7K
BIMMEMIREFERN T IMHFRMEITE
RIRRERAEIY T HEREIEEE R FINREW
FNEEER, AKBOTEMIFRETAE
NENERR R, U ERRBEREAZRIE Science
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Bulletin #3F I,

(4) sefE/KTEMARE M FIRTER xo5,
X EREKKEARME R R MANEEE
PR, BT MRARIRENERELEE
KR, 2T A 3KRG BEEEHIE, MARmIL
KEMERER T EnAREEFIRER
xo5, 1B T IRERE — KA ELE B HT L&
EFm () REERNTEREME, FXT -
del. KASP % MEARThRE RIS, BERA T
FIRTURBMAE, 1WA xo5 BRFL
ERANERRERAER, HRTHEE 88X
BRI RIIKAERI T 5. U EMIRARRAE
Plant Biotechnology Journal Z¥7& .

2. B B8

(1) SCIiEX

[1] Min Ning, Qinyan Li, Ya Wang, Qing-
mao Li, Yonghong Tao, Fan Zhang, Fengyi Hu &
Liyu Huang. Alternative splicing drives the func-
tional diversification of a bHLH transcription fac-
tor in the control of growth and drought tolerance
in rice. Science Bulletin, 2025,70(2), 153-156.

(2] Ding Ren, Hui Liu, Xuejun Sun, Fan
Zhang, Ling Jiang, Ying Wang, Ning Jiang, Pei-
wen Yan, Jinhao Cui, Jinshui Yang, Zhikang Li,
Pingli Lu, Xiaojin Luo. Post-transcriptional reg-
ulation of grain weight and shape by the RBP-A-
J-K complex in rice. Journal of Integrative Plant
Biology, 2024, 66:66-85.

[3] Muhammad Sohaib Shafique, Yapei Liu,
Man Li, Hongjie Wang, Ruyi Su, Chunlian Wang,
Zhiyuan Ji, Coevolution unveiled: Sulfate trans-
porters mediate rice resistance and susceptibility
to Xanthomonas oryzae pv. oryzicola. Plant Bio-
technology Journal, 2024, 22(9):2632-2634.

[4] Ming Yin, Zhenzhen Zheng, Yue Zhang,
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Shanweng Wang, Liyin Zuo, Yuxin Lei, Yaqiong
Zhao, Xiuqin Zhao, Binying Fu, Shi Yingyao, Ji-
anlong Xu, Wensheng Wang. Identification of key
genes and pathways for anaerobic germination
tolerance in rice using weighted gene co-expres-
sion network analysis (WGCNA) in association
with quantitative trait locus (QTL) mapping. Rice,
2024, 17:37.

[5] Yun Wang, Xiaoqian Wang, Laiyuan
Zhai, Sundu Zafar, Congcong Shen, Shuangbing
Zhu, Kai Chen, Wang Yun, Jianlong Xu. A novel
Effective Panicle Number per Plant 4 haplotype
enhances grain yield by coordinating panicle
number and grain number in rice. The Crop Jour-
nal, 2024, 1:202-212.

[6] Yuanbao Lei, Yunjiang Zhang, Linyun
Xu, Wendong Ma, Ziqi Zhou, Jie Li, Penyu Quan,
Muhiuddin Faruquee, Dechen Yang, Fan Zhang,
Yongli Zhou, Guangjun Quan, Xiuqin Zhao,
Wensheng Wang, Bailong Liu, Zhikang Li, Jian-
long Xu, Tianqing Zheng. Pedigree genome data
of an early-matured Geng/japonica glutinous rice
mega variety Longgeng 57. Scientific Data, 2024,
11(1): 230.

(2) 1EYH @RI

1] & & E1l, @ # X S:
CNA20191002411, SERLA @ fRER. FBRIA.
VLA, T RS KN AX D BREE,
BNAGEHA 2024 F4 5128

(3) HEmMM

[1] £ 93, ERIFY)mMEEEZRAZHE,

HERS | EETE 20244009, TBEMA : %
B, BRYL. XA SWE. RERE EER,
BHEHE2024F98 148 ;

2] &9 AL 16, EREYRMHEEEZERS
BHE, HEHRS | EERE 20243001, FEBRA
R BREl. TS AWNE. REER. BER,
EHEHHE 202498 14 H ;

B] FREE S, BRTIERIEYRMETE

ZREHET, HERS . EH 202410027,
FTEBMA  BRE. RER. EXXE. KA.

XA &FEE, BEBHH 2024 F5898,;
4] FRIEI S, BRIERIEYRMETE
ZREHE, HERS | EFHE 202410104,
FTEBEMA  RER. ABRE. EXE. KN
Xk BFEE, EEBH2024F5898;
(5] AAE 11, ZRTEREYDIETEE

REEHTE, HERS | BHEM 2024L0028, F*
BEMA . RER. BRE. EXE. KR

FX. &FEE, HEEBH 2024F 5898,
(6] A 166, BHTERIEYGITETE
ZRRHEE, HERS | REHE 20240041, *
EERA : Bk KEL ARk BAR.
T BIAE. KRB, FIEM. KR XD
Ka WiEwR, BEHEA 20245898 ;
A, [EHTEBAXRIEY) RITE
EERAHE, BERS  EREEFE (B)
TERA  LEZ. XFE.
Hi:2024 286 Ho
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Rice Variety Innovation and Utilization Group

Focusing on the cutting-edge scientific issues
in rice seed industry development, the group re-
search directions primarily revolve around excel-
lent gene mining, breeding platform construction,
and new variety development. Key efforts include
the clone and molecular functional analysis of
stress-resistant and pest-resistant genes in rice,
the establishment of molecular design breeding
platforms, and the development of GSR variet-
ies. Key achievements of the year are as follows:
Cloned nine genes for tolerance to abiotic or biot-
ic stresses (e.g., bacterial blight, rice stem borer,
rice leaf roller, rice stripe virus, drought, salt,
heat, and panicle grain number). Published 15 SCI
papers in international mainstream journals such
as Science Bulletin, Plant Biotechnology Journal,
among which 2 have an impact factor (IF) greater
than 10. Obtained 1 plant variety rights and ap-

proved 7 rice varieties.

Group Leader: Wensheng Wang

Group Members: Jianlong Xu, Binying Fu,
Yongli Zhou, Xiuqin Zhao, Fan Zhang, Zhiyuan
Ji, Dapu Liu

Postdoctoral Fellows: Yue Sun, Qing Liu,

Mingyue Huo, Muhammad Sohaib Shafique

1.Selected Publications

% Min Ning, Qinyan Li, Ya Wang et al. Al-
ternative splicing drives the functional diversifica-
tion of a bHLH transcription factor in the control
of growth and drought tolerance in rice. Science

Bulletin, 2025,70(2), 153-156.
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% Ding Ren, Hui Liu, Xuejun Sun et al.
Post-transcriptional regulation of grain weight
and shape by the RBP-A-J-K complex in rice.
Journal of Integrative Plant Biology, 2024, 66:66-
85.

% Muhammad Sohaib Shafique, Yapei Liu,
Man Li et al, Coevolution unveiled: Sulfate trans-
porters mediate rice resistance and susceptibility
to Xanthomonas oryzae pv. oryzicola. Plant Bio-
technology Journal, 2024, 22(9):2632-2634.

% Ming Yin, Zhenzhen Zheng, Yue Zhang
et al. Identification of key genes and pathways
for anaerobic germination tolerance in rice using
weighted gene co-expression network analysis
(WGCNA) in association with quantitative trait
locus (QTL) mapping. Rice, 2024, 17:37.

% Yun Wang, Xiaogian Wang, Laiyuan Zhai
et al. A novel Effective Panicle Number per Plant
4 haplotype enhances grain yield by coordinating
panicle number and grain number in rice. The

Crop Journal, 2024, 1:202-212.

2.Varieties

% Quanyou93, Approved by National Com-
mittee, Breeders: Jianlong Xu, Kai Chen, Wen-
sheng Wang et al, September 14, 2024,

% Zhongnonggeng8, Approved by Heilong-
jiang, Breeders: Tianqing Zheng, Jianlong Xu,
Wensheng Wang et al, May 9, 2024.

% Zhongnonggeng9, Approved by Heilong-
jiang, Breeders: Jianlong Xu, Tianqing Zheng,
Wensheng Wang et al, May 9, 2024.

% Zhongnonggeng166, Approved by Hei-
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longjiang, Breeders: Yongli Zhou, Ke Zhang, Jin- ers: Zhiyuan Ji, Kaijun Zhao, Chunlian Wang,
you Hu et al, May 9, 2024, February 6, 2024,

% FanjingA, Approved by Guangxi, Breed-
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NPDEREREZRS @MIEE, RIARAHTaNERERT. BMREsLHARSE
REEZBRE, H, EREFRARNEFEUSBENFZL, WESTRARSER, HEZ
BAIAENR ; ERIRERAR AL F SKIT CRISPR/Cas9 FRARER A, HXMRERETHE
M BMABERARARNRTARELCABEMMIES TRERR, BRERTAHMREXEA ; Mt
MIAMERARARKEFRITELES. [ EHNRNE, Eh@MMENQN, #HNFEEIHIRILMEL ;
REBZFRAREF LT IREBE5REMER, RS MERE,

ANA

b ﬁ’%mm LB R R FEE AR

HAFEANETE EHGEEEAN KT E FRAKEEANLFE
HITA fIFA AFA

HAK R R &FR R R
d AR P g AN T B RBAFHANKTE
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(Z+=) BERAFRARAHTS

BERARNHEKAT 5 EBESRFYERE
REESBEBMENR, FExEsBElF
ARSI EFR. FaLBEZANFRA,

EALXEE2ERASENF. BERANF. &
REMNF. 2ERNARERBENIRIEES
T EEYRAE R SERN 7 AR EE A B £
EARRS AR 2F ZRNFINED 15000

& A 4L A I e B o/ P B R A AT AR AR R
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P BA B 57 SKANER . ARFES

[ RV Tk

BARL, FEHEB 147TB #UE, AEVMEED
SR, EEMRERRE. BREREYZ 2
T NRERRERANBREMRT XEZE. P
Y, FalREEiT UM # SSR 5 EE D
WERRGR, 2FRNEBEI 22 51, HE
RREWIL. NAEBRDF. BMEEREEZE
M EFZ TR ER.
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1. EEfRHRE

(1) BEZ_RNERAFL, HIEMERE
NRIBHEBENIXE. ZREEERAFZTFEHR
T2ERAFENF. BERANF. BSA-Seq.
SERAEERBANIREN. ERRmIEHEE
D EEAFEFRARRS ARLINED 15000
e, BB BT 147TB, It LR
NEFR, ERRERIED TZEKEXENTE
Molecular Plant FAKRIEX 1 /7 ; 2ERAE
M 52 R 32 12 R BN AR B R S 7 B 3R % 0
FRERETSR, WEARLEH. EF5XHR. EF
IARGH WL ZF PR T 5T 5 BSA-Seq %
A ERERTKEELEER ; FRANF
AN E NSRS EEER AR T EANE
KEANZ BrX Bl AR ERFEER,

(2) REB1T—HNFEH SSR 54 EE D

120

MEREARER, —HNFETTRA 224 TR,
B35 PCR 7=, FRRIEH RBGN, #E/NE
MRERZ RS MIZIEEPATE Nature & KIS
X 1 7 ; SSR 184U EIETTAY 6000 R mia,
SETAERARRE. BMNELEET

2. BB

(1) RHEZBIEN

(] BT REZFE V20, THA : &K
B, KWiB. PER BHEE, BiLS:
2024SR1563570, IE BHES: REEFH
13967443 5, FI2HEA 1 2024 F10 A 18 5 ;

2] SSR T & DT A V10, STERRA . &
Ha. KW, AEE. BEE, BiES:
2024SR1591766, IE B RS : WEBZFH
13995639 5, ZicHHA : 2024 £ 10 B 23 Ho
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TG RIREF

SBEI 1 SBEIIb N2 R#F1TE =4RiE, KT

THASEEMS I TN EKFE ; SWEXK
ACCase ER#H1THRIE, RT 7 REFIFF,

GEESIE

25 88 2024 F & FR1F The Crop Journal

HATRRIEX 1K, BINEF 413, Hoh PCT

T 1 I,

FRIEYDH SR APAY 4 T,

A sgRNAL ngNAZ
| LB I Nos | Bar <E3SS | Nos Casg < >- >
B
ATG Zm00001d014844 (SBEI) Zm00001d016684 (SBEID)
CH-E - UHHW\I"'\'HI-*-”‘-*-I/*\M’\M
sgRNA1/Cas9 complex sgRNA2/Cas9 complex
WL 5" -CTTGTTGATAAGGCACACAGTTTGGGTTT -3 57 —-AATGGATACTCCATCAGGGATARAGGATT -3/
El CTTGITGATAAGGCACACAGTTTTGGGTTT +1lbp  AATGGATACTCCATCAGGGATARAGGATT  WT
CTTGTTGATAAGGCACACAGTTTTGGGTTT +1lbp  AATGGATACTCCATCAGGGATARAGGATT  WT
E2 CTTGTTGATAAGGCACACAGTTTGGGTIT — WT AATGGATACTCCATCAGGG----AGGATT -4bp
CTTGTTGATAAGGCACACAGTTTGGGTTT  WT AATGGATACTCCATCAGGG----AGGATT -4bp
El2 CTTGTTGATAAGGCACACAGTTTTGGGTTT +1bp  AATGGATACTCCATCAGGG----AGGATT -4bp
CTTGTTGATAAGGCACACAGTTTTGGGTTT +1bp AATGGATACTCCATCAGGG----AGGATT -—4bp
¢ WT El E2 E12 L 100
mAAC mRSC
£ a
= b
o
%’ c d B d
=
]
= d C
S 0
WT E1l E2 E12
E
ik Plant height Ear height {cm) Hundred-kernel Kernel length  Kernel width Kernel thickness
(cm) {n=10) {n=10) weight(g) {n=3) (mm)(r=60) {mm){n=60) (mm)(n=60)
WT 226.40+£5.16a 121.3017.16a 26.51+0.21a 8.51+0.342a 8.36+0.342a 4.15+0.56b
El 218.50+9.42a 120.80+7.88a 24.71+0.14b 7.69+0.64b 8.47+0.34a 467+£0.43a
E2 206.60x7.67b 106.80t8.62b 23.68+0.09c 7.3420.29bc 7.9210.41lb 4.431£0.31ab
El12 176.80+6.24c 84.80+6.97c 18.45+0.24d 7.07+054¢c 7.69+0.34b 4.28+0.33b
CRISPR/Cas9-Hy 2 [F 4 #8 £ A 4 | SBEIAn SBEIIb % 7% &
e \
NI PN L
=] e
AT BA 8 XIEAR, Rt R
5 — P
TEv 5 ZHEN . . FME
ot o P
T LA A 6 A
TEREAR R 584 15 A
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1. EEMRHERE

AR B ARV B E T HKIR,
T mREEEEMNEERM, EXSEIEE
MERRMEIATIVHERSHNBNE, &
FIRPAFIF CRISPR/Cas9 RNt £ KM & A&
#519 SBEI #1 SBEIIb Fi BRI TE 24718,
REMESEENSTIEEN ERXMR, HiE
TS BIE N 20% LA E, MIEEMEEEM
30% LLE, HEXBFFTLEER 2024 F K KRAE The
Crop Journal 371,

2. B B8

(1) SCIEX

[1] Mingzheng Ma, Shanqiu Sun, Jinjie Zhu,
Xiantao Qi, Gaoke Li, Jianguang Hu, Chuanxiao
Xie, Changlin Liu. Engineering high amylose and
resistant starch in maize by CRISPR/Cas9-me-
diated editing of starch branching enzymes.
The Crop Journal, 2024,12(4): 1252-1258. doi:
10.1016/j.¢j.2024.06.007.

(2) &

[1] —™ B Y12 FF 1L £ %) B 5 Bk CRIS-
PR/Cas & (K 45 48 75 7%, N LT H 5 ZL
2023104244127, STALA @ R BRI AL
MEAF. XIEM. K2E. BE HFE &&,)
NEHEF 2024F58 148 ;

[2] # BB CRISPR/Cas9 % %t %® 18 £ K
ZmCENH3 E[H#) sgRNA R H A, #ANEF)
S : ZL 202310602777.4, SERLA @ XIS, i
iR, St KA. MBEF AEHE:
202458148

3] — " BB R E 574 £ K AC-
Case REBERNHENA ; ENEZFS 1 ZL
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2024106259687, SEALA : SREIE WITEHBR. RFER.
T XEM BEF FFE &5&E, 25!
2024 510 830 H

[4] A Maternal Cell Autonomous Partheno-
genetic Haploid Reproduction Method And A
Breeding Application Thereof, PCT & #] 5 :
2035552, FTALA @ BiEER. HBEF. SEEL
X EM. REE. Hap, NEHE 2024 57
A 31 H.

(3) 1E¥HT @it

[1] CAF5927, & # N S :
CNA20221003620, S @ BHMEEE. TRZEZEIE.
XIEM. KA. MBRAF. ESR, RNAEBH:
2024 F 12 826 H ;

[2] CAF5931, @& # N S :
CNA20221004961, ST @ BHMEEE. TRZETE.
XIEM, K& MBRAF. ESR, RNAEEH:
20249 8 18H

[3] CAF5937, @ ™ & S :
CNA20221004963, SEAiA @ BifeBe. 1REFE.
XIEM, KA. MBRF. ER, BNAEHH:
2024 9 8 18H

[4] CAF5938, & # N S :
CNA20221004965, SemiA @ BifRBR. #RZFIE.
XIEM. KA. MBRAF. ESR, RNAEBH:
2024 9 A 18 Ho

(4) FRERR

(1] FArc. BRE. T8%E. e, 3
ZiR. RYH. REW. 8. F\. FiRE, ‘&
K BEEFEACIFRNA" 3R 2024 FARILK
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(Z+5H) BMRBERAAHFTS

[ 3 E AL R LRI T B MAY b
BRER, BREMAEABMHBIEMB L. D
TEEAER, SENREMIEER. Bht
A REZF T B ABIERARARH
Fa, B FaNFRZIERMRESR R

A C

Input Data Naive:
GO term frequency

BEXERT]. AFERETEMARBIBEFaMA
TEFNREINERAIBRRNEEREHE
EMNHER. AUEEDES QTL EMIRAS,
HEXRMAMRLER SCIIEX 2R, FIBEERL
BREF 2 Tl SRIGERFFE1FIN 2 T

*SA_06G248500.m 1

MSEVY TASMSAVEAL
WY AIRSLYQRASK i
LS5SSHTAAAS, ¢
REAYHLY TDAF

BLAST-KNN:
K-nearest neighbor using
BLAST result

A

LR-3mer:
Logistic regression of the
frequency of amino acid trigram

LR-InterPro:
LR of InterPro feature

(L

Net-KNN:
KNN of protein interaction

Used to train | Used to assess

model | performance

Traning '——3

i |

LR-Text:
LR of text feature

LR-ESM:

Feature Extraction and Candidate Generation

Validation i Testing

|

k-fold cross-validation '
{ fed into the LR classifier

ESM-1b was utilized to generate
protein embeddings, which were

£ TIEF ] ERAFERE
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ZilINS A K
TEE BT A 2N

TEBERR L5 A= 3A
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(P, G} | T T aE——
I g 13 ® GO0:0006950
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1. EEfRHRE

(1) MABEREEMREFZIEEEBRT
FAREMEFRNN, EAXBMHEIGEEMEE
BRI g FUNERMSEREFD .
PAUEE 2430 L ZRac M B R F A 503 (B AR
BHRBERAR, MBRESZHEEFENERER
REHA, B EBEENFRATmEL 437081
EFiE SNP 72, 2ENITERATREE
Ito TEMLES b, MIAEBHAREIREFRIEZE,
B ATREN T ARERANESUN, &I 2
PR MRB LR, BRSZDMMEREXD
BE2ER, WESNMERATNER, LIE
PRMERKEETUN, BRI T WG R NS B
FEMN X R, R &L FKT Science China Life
Sciences,

2 BiI7—™MEFTEMAITHENER
R BRI EF E. NARBEHAEK
BIFEHPERBELZUREIEMMEM I ZM, HRA
B AT EA T EHENER D IR
WIEFF. ZAEERNEERAMICERE
BIEH IR N ABH R, ARKYIEUEH
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W, FAEMATEEITERESRE, HEH
RIEERD IR, %A Afe/ERFIENLE
BABFAENEEHIRRBERPARLESEE
MeEEDEEIR. KEBSIEMALIET
8/, FIANIES e EERIEIERN &R
MBI R, BEEHRBELRALTH, FIFS
202410805012.5,

(3) BTN S NUFEITEFEHAR
e aXEfEE G E. BBAEXZDIFENT
FERER, BUKESTEXEMFE G L, XU
RABMAMEFaEERE MM QTL 21775
ERVERMEANER, ZA AR SENE
i, AEWEMCERENERETEE, &

124

TEMRRER, FARSOIEEEERC,
SWREEHTRIE, FEIXEREITEERS
RIFAITE, EAI QTL FHEITHEMBMEEXY
RZo Z7375ReA AR R B BIER D5 XS % MEE
EHAFREXS QTL BT ARV, BERS
BEREMERNEHE. REESIBEMAL
ETaR, JRATEXLEMSMERESE
BBENRIF MM RS, BABFBRRT
7, EIES 202411171737X,

2. BB S

(1) SCIEX

[1] Huang Zhangping, Chen Shoukun, He
Kunhui, Yu Tingxi, Gao Shang, Fu Junjie, Li
Huihui. Exploring salt tolerance mechanisms us-
ing machine learning for transcriptomic insights:
case study in Spartina alterniflora. Horticulture
Research, 2024, 11(5):uhae082. doi: 10.1093 /hr/
uhae082.

[2] Fan Kaijian, Ali Mohsin, He Kunhui,
Feng Yingwei, Yu Tingxi, Zhang Hao, An Tai,
Zeng Weiwei, Fu Junjie, Zhou Ying, Heng Yan-
fang, Gu Fei, Wang Jiankang, Huang Changling,
Li Liang, Li Huihui. Genomic analysis of modern
maize inbred lines reveals diversity and selective
breeding effects. Science China Life Sciences,
2024, 68(2):578-581. doi: 10.1007/s11427-024-
2725-1.

(2) T

[1] —FETV288F SIS IR REIER
BEDTAEE, TFREIBES 0 202411623395.0,
SR L FEE. IR, BFIEHEER 2024 F
11814 H;

R —METENAFHEENERD
AR NAMAYERE THHFEIFS:
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KB, FIBHER 2024 F 6 821 H ;

[3] $TX SN VEEITE FREHAM B S TE
XB{EE A%, TFIHRIFES 1 202411171737 X,
TR KB, TEE, RIBEEE 2024 F
8 B 26 Ho

(3) BRHFZEIEN

[1] BT R E L 0 45 B9 £ F 48 FUM R 4+
[ f8I#F : DNNGP] V2.0, ST =EE KR,

T RIEER, Fid S : 2024SR0098222,
IFPHS MEEFE 12502095 S, BiZHHA:
2024 1 B 158 ;

2] BRIEMFRA G EHAERIIE IR
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A 25H,

125



uuuuuuuuuuuuuuuu

(Z+7%) MM ERA QTS
R it X EE NV IS EIE N E. B
MEARERERESEFRERE, BEIN
RISHERERBRTNZESKmitETH
), BEmERERNEYHRMUEITFNER
R B AR HT. AFEEENN . EF.
#MZEFORRXTRZEDERENIR, ST
INEC ERKG KEZFHE 360 HFatF (R) R
ZIERGEITN, Thikd 62 (R MEIRR LR
MERmARE

PRI E IR, KREERKSY

||||“ Wi Il““ |l

Simpbe resampling

BN o, 2FETHNE. EXFO6
RIEH) 8690 M1+ mBIFE AR, RSBEHRLE
BMINEH T2 REMBA, Rithl&Fm23
F BB RS 3801 {7, I HER
aEMF ARG, ERES. KitF
10 M ERF=XHE 251 MESBR NS,
RITH 269 D EKFASHIAEFRIL, K
28 PERAMHENBEERERF. 70 PRMERERX
HAge. 54 DR NEF LRI ERIERR,
B EmME S £ EFINNHIIERE,

Raw reflectance runcated reflectance
EGF 149 MGF
124
gw i l\.i
2,
i P 8 ?
o SRR
p 2 en PCC = 08
I‘l\iE‘ﬂQﬁhlu: # M;E 0% Drlh-
0
[ 2 4 [] B 10 12 i 1] 2 4 8 10 12 14
Measured yiekd (Uha) M--\‘I,ﬁllﬂh!
EGF 14 mor
124
B
sty o || &
" 5
¢ oo ]
8 by . P
PCC =085 & PCC =067
MAE = 1.22 tha 4 MAE = 1.10 tha
0
[] 2 4 [] [] 10 12 1 0 2 10 12 14
Measurad yiekd (Uha) hhlllnﬂyﬁllﬂh!

H & ERELE R &

i\ HKk 5t
Zi[NBAA

TEE BT A 3A
TE AR BT A 4N

126

AR, ELR, PSR, SAR, XM, B2l R



FMERRRSEMEEERLNE

State Key Laboratory of Crop Gene Resources and Breeding

1. EERTHE
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REFERANREMIEM, RSENEERT.

2. BB S

(1) SCIEX

[1] Shurong Yang, Lei Li, Shuaipeng Fei,
Mengjiao Yang, Zhiqiang Tao, Yaxiong Meng,
Yonggui Xiao. Wheat yield prediction using
machine learning method based on UAV remote
sensing data. Drones, 2024, 8:284. https://doi.
org/ 10.3390/drones8070284.

[2] Shuaipeng Fei, Shunfu Xiao, Demin Xu,
Meiyan Shu, Hong Sun, Puyu Feng, Yonggui
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Pan-genome bridges wheat structural varia-

tions with habitat and breeding

Enhancing rice panicle branching and grain
yield through tissue-specific brassinosteroid
inhibition

Seedling root system adaptation to water
availability during maize domestication and

global expansion

The elite haplotype OsGATAS8-H coordi-
nates nitrogen uptake and productive tiller

formation in rice

Alternative splicing drives the functional di-
versification of a bHLH transcription factor
in the control of growth and drought toler-

ance in rice

Leveraging brassinosteroids towards the

next green revolution

A complete reference genome assembly for
foxtail millet and Setaria-db, a comprehen-

sive database for Setaria

Global wild rice germplasm resources con-

servation alliance: world wild-rice wiring

Smart breeding platform: a web-based tool
for high-throughput population genetics,
phenomics, and genomic selection

OsPRMT6a-mediated arginine methylation

of OsJAZI regulates jasmonate signaling

and spikelet development in rice
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The RNA binding protein EHDG6 recruits the
m6A reader YTHO7 and sequesters OsCOL4
mRNA into phase-separated ribonucleopro-

tein condensates to promote rice flowering

A new gene for restoring wild abortive-type

cytoplasmic male sterility in rice

Global nutritional challenges and opportuni-
ties: buckwheat. a potential bridge between

nutrient deficiency and food security

The mechanism of low blue light-induced
leaf senescence mediated by GmCRY Is in
soybean

Haplotype-resolved gapless genome and
chromosome segment substitution lines fa-
cilitate gene identification in wild rice

Wild rice GL12 synergistically improves
grain length and salt tolerance in cultivated
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Regulation of shade avoidance under low-

blue-light by MTA in soybean

Artificial intelligence in plant breeding

Overexpression of tae-miR9670 enhances
cadmium tolerance in wheat by targeting
mTERFs without yield penalty

Genomic insight into the origin, domesti-
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Soybean steroids improve crop abiotic stress

tolerance and increase yield

Coevolution unveiled: sulfate transporters
mediate rice resistance and susceptibility to

Xanthomonas oryzae pv. oryzicola

The superior allele LEA120R in wild rice

enhances salt tolerance and yield

SUBSTANDARD STARCH GRAIN 7
regulates starch grain size and endosperm
development in rice

A gain-of-function mutation at the C-termi-
nus of FT-D1 promotes heading by interact-
ing with 14-3-3A and FDL6 in wheat

Creeping Stem 1 regulates directional auxin

transport for lodging resistance in soybean

Genetic engineering of RuBisCO by multi-

plex CRISPR editing small subunits in rice

An R2R3-type MYB transcription factor,
GmMYB77. negatively regulates isoflavone
accumulation in soybean [Glycine max (L.)

Merr.]

Engineering a robust Cas12i3 variant-medi-

ated wheat genome editing system

The OsNL1-OsTOPLESS2-OsMOC1/3
pathway regulates high order tiller out-

growth in rice
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The Spartina alterniflora genome sequence
provides insights into the salt tolerance

mechanisms of exo-recretohalophytes

Comparisons of wild and cultivated amer-
ican ginseng (Panax quinquefolius L.) ge-
nomes provide insights into changes in root
growth and metabolism during domestica-
tion

Rice LIKE EARLY STARVATIONI co-
operates with FLOURY ENDOSPERMS6 to
modulate starch biosynthesis and endosperm
development

Brassinosteroid-dependent phosphoryla-
tion of PHOSPHATE STARVATION RE-
SPONSE2 reduces its DNA-binding ability
inrice

The dense and erect paniclel-grain number
associated module enhances rice yield by
repressing CYTOKININ OXIDASE 2 ex-
pression

Most Tibetan weed barleys originated via
recombination between Btrl and Btr2 in do-

mesticated barley

A complete assembly of the sorghum

BTx623 reference genome

Engineer and split an efficient hypercompact

CRISPR-CasF genome editor in plants
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The chloroplast pentatricopeptide repeat
protein RCN22 regulates tiller number in
rice by affecting sugar levels via the TB1-

RCN22-RbcL module

Post-transcriptional regulation of grain
weight and shape by the RBP-A-J-K com-

plex in rice

TaMYB72 directly activates the expression
of TaFT to promote heading and enhance
grain yield traits in wheat (Triticum aes-

tivum L.)

Nullification of GFTs fortifies bioactive fo-

lates in foxtail millet

Establishment of genome-editing systemand
assembly of a near-complete genomein

broomcorn millet

The TaGW2-TaSPL14 module regulates the
trade-off between tiller number and grain

weight in wheat

The MON1-CCZ1 complex plays dual roles
in autophagic degradation and vacuolar pro-

tein transport in rice

FLOURY ENDOSPERM?24, a heat shock
protein 101 (HSP101), is required for starch
biosynthesis and endosperm development in

rice
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GSK3s promote the phyB-ELF3-HMR com-
plex formation to regulate plant thermomor-
phogenesis

Two open reading frames of Rht-B1b acting
as brake and throttle contributed to wheat

green revolution
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