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1. SR E bRl ok R G R R EOR BT B &
e T H, BRI SR A e AR R 5 5 [ T v e ddot ; S BH SO A B
FRAE 78 BT A BAFE (Nature Communications) AR FM AN “GALA: a computational
framework for de novo chromosome—by—chromosomeassembly with long reads” HJHF
TR, FHRA T HRHIFFEIKEGALA (http://github. com/ganlab/gala), AFIF=
AW S 30 B 7 3 it R PR TG Bk 2 G AR A B BRI T — 25 BT B B 4k o FEA AN B ) ik
BRI ZH Pl s B 5 2 S ek, EL KRB A 120 etk MM ANZEH 230 etttk . I
(R G AR o B HR AR T SEIL gL AR A BE 40 B, (B RAZ BRI & DA, 2R
N7, ML I FH T JE DR ZH 0 5 o % 24 iy P 28 ik DR AL VR 60 e ) i, R
AR HH R TR R “ ek, QORI B BIRAE . A SR DA H I P
AR Z %G ORIR G SR AR SR SRR &, Al T “eorE, SR BIEOREE
. MHZZGMEHER, BER TS % 75 A S R RS EOR, B kst
LT =AM P HPacbio. Nanopore#fi#fs AR BZH e, 12 Bt T MR EHE n 225 HE R 4
A% P DL ACH T -CHEOE B R IE A T, IFF R T 5REGALA « B 2eRMH 2 B gt 48 By
SRS FRA B AR G B g b, IR T RN ERS & L BE N Bdm 2 4 . SRR A St
WA 28 0] S 4 00 et S G (AR R 23 1, i I 2 A Y [R] syt T LAHI-C. Bionano.
AT S B Rl 226 FE DR AH 2045 S A B A58 70 18 o R FHGALASX M S il 70 25, SRS 43¢
(BN, FRATTAT ASEIRAR H . 7R DR 4 i b 21 o R PR o SR S 4L 26 o o6 B AR 2 P N 6
R4, AXF FHINanoporeil J7 44, tHRESZIL 2 & GL AR Toah R 23, dt— D ik,
B3 G AR R BRSSO B
RIE: AL R
RATH# :2023-02-22
AT
http://agri. ckcest. cn/filel/M00/10/26/CsgkOGP3ZVWAYZKWAAUFNgnSH4w562. pdf

2. JKFEHLIRE SRR PG SR HEB R 77 1 BUE it R

fEir: AL H, Serbefol RS SR S PR BT 2 e a4k 2 5 ISR A BAELE /KA L S s 4 )
15 Y AR TR SRS THEAE 5207 THUDUA B HEJE . AH SC BR 20 3 3R T A8 28 1 Journal of
Hazardous MaterialsfllEcotoxicology and Environmental Safety_b. 7KFE/E N E
FERREIEY), Wil 7 B3R CdE R G R, H IR mARE a8 KREEAE
Zy WAL - 33 v AR AT RS Cd, T 3 pHBE M 22 Fh 45 8 B T ILAFE R CATR &S A AT (2 2 5
Wil o % T /KRG i S B A 2 M, Mk = Cd 5 H e 4 128 ELAE P A /K R 2 M R S
J FH 3 DXCHORUBE AR R = CAAE AT 2801 B ORI R /KRG B it 22 S5 T A 7 o T it 4
b R A AL 2 SRS B ARE & 2 R AL (MSMD M5 B RS (GIS) HORSE
BRI K- IR R G R AYARECATN, #— P T —BR T /KB Mm TS
opHiE s (D, A SEIL B IR B A KA EME S 38 CdT5 GRS HEH BOR . B
TEFrtrin s, ARTFEEA T pHR CAAEA RMERISZ R TTER, WoRA87. 51% CdAEY)
AR MRS, JFai Goli THE BB AR B i 5 g, 2l 7 edis vz Ea
JOPIEHRS B P H ST 55 X S R - Cli e MU WA AR L T A R . %01 9 45
RAAE GG IR E S AU HEAS 5B S, TR VTS KRR - B 4 SR A 55 XU 1Y
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HE T H. o, T332 SRNG5S FEAR N (CA) #5241 . A7 AR H (TA) A £
JGlEFR ST (MRT) , #5748 Y E AT KEaE e sEaiik R (K2) .
F 45 R BAPb-CdIa] 1122 HAE I RERIFPbAICA I #:1:, A CAXPhagEVE 45 /E F 2
#; Pb-CAE GIRFEAHITS, PbAICIAHHEAEH X KREHR R MK AA BENEPUEN; £
fIRPLILSEE (Cd > 0.0195, Pb < 0.015 mg/L), M/KFEMRAAGFEEM: mIKEPb (Cd <
0.225, Pb &ge; 1.25 mg/ L), PbXJ/KAEMR R HIFFIE T APb. B 7T E At 7 v
ANFEFIE K B R A AR AT N R G072, v ol e & B E 5 R 5 G5 i tilbs
HERRILTTIES %

KR R
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F SEARICER
1. Insights Into the Genetics of the Zhonghua 11 Resistance to
Meloidogyne graminicola and Its Molecular Determinism in Rice (Ff

H11SKRBIRERG LR RE R K07 R e B R BB IT)

%i4T: Meloidogyne graminicola is a widely spread nematode pest of rice that reduces crop
yield up to 20% on average in Asia, with devastating consequences for local and global rice
production. Due to the ban on many chemical nematicides and the recent changes in water
management practices in rice agriculture, an even greater impact of M. graminicola can be
expected in the future, stressing the demand for the development of new sustainable
nematode management solutions. Recently, a source of resistance to M. graminicola was
identified in the Oryza sativa japonica rice variety Zhonghua 11 (Zh11). In the present study,
we examine the genetics of the Zh11 resistance to M. graminicola and provide new insights
into its cellular and molecular mechanisms. The segregation of the resistance in F-2 hybrid
populations indicated that two dominant genes may be contributing to the resistance. The
incompatible interaction of M. graminicola in Zh11 was distinguished by a lack of swelling
of the root tips normally observed in compatible interactions. At the cellular level, the
incompatible interaction was characterised by a rapid accumulation of reactive oxygen
species in the vicinity of the nematodes, accompanied by extensive necrosis of neighbouring
cells. The expression profiles of several genes involved in plant immunity were analysed at
the early stages of infection during compatible (susceptible plant) and incompatible (resistant
plant) interactions. Notably, the expression of OsAtg4 and OsAtg7, significantly increased in
roots of resistant plants in parallel with the cell death response, suggesting that autophagy is
activated and may contribute to the resistance-mediated hypersensitive response. Similarly,
transcriptional regulation of genes involved in hormonal pathways in Zhll indicated that
salicylate signalling may be important in the resistance response towards M. graminicola.
Finally, the nature of the resistance to M. graminicola and the potential exploitation of the
Zh11 resistance for breeding are discussed.
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2. Grain yield performance of hybrid rice in relation to inbred
cultivars in long-term multi-environment tests in India (EIEK{i%

IR P RIOK B IR M = 'R I)

4. We analyzed the yield data of 2,070 rice hybrid F-1 genotypes with inbred local
cultivars (ILCv) evaluated over 32 yr (from 1988 to 2019) in 2,376 multi-environment
experiments executed at 102 locations in the irrigated ecosystem across India. The genetic
gain or loss in yield of hybrid F-1 genotypes estimated over the test duration was
nonsignificant. The differences were highly significant between the means of group of F-1
hybrid genotypes with yields higher than ILCvs in 985 experiments and the group of F-1
hybrid genotypes with yields lower than ILCvs in 962 experiments. Hybrids produced 10%
more yield (728-2,588 kg ha(-1)) than ILCvs in 672 experiments at several locations. Our
analyses have established that grain yields of 7.0-7.9 Mg ha(-1), were harvested in hybrid F-1
genotypes with early- (110-120 d), mid-early- (121-130 d), and medium- (131-140 d)
maturity duration, and in those with medium slender grains (130 +/- 5 d) at many locations in
374 out of the 985 experiments. A higher level of rice (Oryza sativa L.) productivity per day
(62-63 kg ha(-1)) was recorded with the early-maturing and mid-early-maturing hybrid
genotypes. Both the hybrid F-1 genotypes and ILCvs produced grain yields (>= 10 Mg ha(-1))
similar to values that were recorded previously with commercial inbred cultivars since 1968
at many locations. The attainable grain yield records of ILCvs were not broken by the yields
of hybrid F-1 genotypes. Hence the doubt arises whether there was any overestimation of
hybrid genotypes or an underestimation of inbred yields. Therefore, any genetic gain or loss
for grain yields in new genotypes developed in experiments can be estimated only when
ILCvs produce their attainable yield recorded previously. There is scope for breeders to limit
test locations to represent specific target areas to avoid data loss.
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3. Uncovering the Novel QTLs and Candidate Genes of Salt
Tolerance in Rice with Linkage Mapping, RTM-GWAS, and
RNA-seq (FIESE#E . RTM-GWASHIRNA-seq#F s 7K R 25 14 F BT QTL
i )

4. Salinity is a major abiotic stress that limits plant growth and crop productivity. Indica
rice and japonica rice show significant differences in tolerance to abiotic stress, and it is
considered a feasible method to breed progeny with stronger tolerance to abiotic stress by
crossing indica and japonica rice. We herein developed a high-generation recombinant inbred
lines (RILs) from Luohui 9 (indica) X RPY geng (japonica). Based on the high-density bin
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map of this RILs population, salt tolerance QTLs controlling final survival rates were
analyzed by linkage mapping and RTM-GWAS methods. A total of seven QTLs were
identified on chromosome 3, 4, 5, 6, and 8. qST-3.1, qST-5.1, gST-6.1, and qST-6.2 were
novel salt tolerance QTLs in this study and their function were functionally verified by
comparative analysis of parental genotype RILs. The gene aggregation result of these four
new QTLs emphasized that the combination of the four QTL synergistic genotypes can
significantly improve the salt stress tolerance of rice. By comparing the transcriptomes of the
root tissues of the parents' seedlings, at 3 days and 7 days after salt treatment, we then
achieved fine mapping of QTLs based on differentially expressed genes (DEGS)
identification and DEGs annotations, namely, LOC_0s06901250 in qST-6.1,
LOC_0s06g37300 in gST-6.2, LOC_0s05914880 in gST-5.1. The homologous genes of
these candidate genes were involved in abiotic stress tolerance in different plants. These
results indicated that LOC_0s05¢g14880, LOC_0s06g01250, and LOC_0s06¢g37300 were
the candidate genes of gqST-5.1, qST-6.1, and qST-6.2. Our finding provided novel salt
tolerance-related QTLs, candidate genes, and several RILs with better tolerance, which will
facilitate breeding for improved salt tolerance of rice varieties and promote the exploration
tolerance mechanisms of rice salt stress.
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