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1. Nitrogen Use Traits of Different Rice for Three Planting Modes in
a Rice-Wheat Rotation System (FEZ#/E =FrMEEER T A FKRE
BREAHReE)

%4> At present, there is a limited understanding of nitrogen (N) accumulation, translocation,
and utilization in different types of rice grown using different planting methods in a
ricewheat rotation system. Systematic experiments were conducted with six rice cultivars,
including two japonica-indica hybrids (JIHR), two japonica conventional rice (JCR) cultivars,
and two indica hybrid rice (IHR) cultivars, to study the effects on N use of plants in three
transplanting modes: (1) the pothole seedling machine transplanting mode (PM), (2) the
carpet seedling machine transplanting mode (CM), and (3) the mechanical direct seeding
mode (DM). Results showed that at stem elongation stage, for N content and uptake, the
planting methods were ranked in the order PM < CM < DM, and at heading and maturity the
order was PM > CM > DM. After stem elongation the rankings for N accumulation, ratio of
N accumulation to total N, and N uptake rate were PM > CM >DM. Thus, on the basis of a
certain amount of N accumulation in the early growth phase, increasing the N uptake rate and
N accumulation in the middle and late growth phases are ways to increase total N uptake for
the PM and CM modes compared to DM. In addition, the PM/JIHR treatment had the highest
N uptake at maturity. The N contents of leaves, stem-sheaths, and panicles at heading and
maturity for the three planting modes were ranked PM > CM > DM. Moreover, the N
translocation amount, apparent N translocation rate, and translocation conversion rate of
leaves under PM were significantly higher than for CM and DM, which would increase N
accumulation in the grain. The N uptake per 100 kg grain and the partial factor productivity
of applied N under PM were larger than for CM and DM, but the N use efficiency of grain
yield and biomass were smaller for PM than for CM and DM. In conclusion, rice grown
using PM, especially JIHR, had higher total N uptake and N utilization compared to the CM
and DM modes, and cultivation measures to improve the N use efficiency of grain yield and
biomass could be appropriately applied to further improve N use in a ricewheat rotation
system.
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2. Optimized Management Practices Synergistically Improved Grain
Yield and Nitrogen Use Efficiency by Enhancing Post-Heading
Carbon and Nitrogen Metabolism in Super Hybrid Rice ({ifk & B 5L
BRIE I 3R R IR ARG T AR S Bk B U R 3R mFe L= B A R A
FA%EE)

fij4: The super hybrid rice breeding program in China has raised genetic yield ceilings
through morphological improvements and inter-subspecific heterosis. Despite this, little
information on the physiological basis underlying this yield transformation exists, and less so
on the genotype X environment X management conditions enabling consistent yield gains.
Here, we assess grain yield, photosynthetic physiology, and leaf carbon and nitrogen (N)
metabolic properties of super rice (Y-liangyou900) under four management practices (i.e.,
zero-fertilizer control, CK; farmers’ practice, FP; high-yield and high-efficiency management,
OPT1,; and super-high-yield management, OPT2) using a field experiment conducted over
five years. Grain yield and agronomic N use efficiency (AEN) of OPT2 were 15% and 10%
higher than OPT1, and 30% and 78% higher than FP, respectively. The superior yields of
OPT2 were attributed to higher source production capacity, that is, higher leaf photosynthetic
rate, carbon metabolic enzyme activity (i.e., AGP and SPS), nitrogen metabolic enzyme
activity (i.e., NR, GS, and GOGAT), soluble protein and sugar content, and delayed leaf
senescence (the latter due to elevated activity of protective enzyme systems) during grain
filling. The higher AEN of OPT2 was associated with higher activity of leaf carbon metabolic
enzyme (i.e., AGP and SPS), nitrogen metabolic enzyme (i.e., NR, GS, GDH, and GOGAT)
and protective enzyme (POD) after heading, and lower C/N ratio in grains. We conclude that
optimized management (optimized water and fertilizer management with appropriate dense
planting) improved grain yield and N use efficiency simultaneously by enhancing
post-heading leaf carbon and N metabolism and delayed leaf senescence.
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3. Genomic revolution of US weedy rice in response to 21st century
agricultural technologies (RZXF21 20 A ML AR 155 B R EREHE R 4H
EX0p)

i/ Weedy rice is a close relative of cultivated rice that devastates rice productivity
worldwide. In the southern United States, two distinct strains have been historically
predominant, but the 21(st) century introduction of hybrid rice and herbicide resistant rice
technologies has dramatically altered the weedy rice selective landscape. Here, we use
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whole-genome sequences of 48 contemporary weedy rice accessions to investigate the
genomic consequences of crop-weed hybridization and selection for herbicide resistance. We
find that population dynamics have shifted such that most contemporary weeds are now
crop-weed hybrid derivatives, and that their genomes have subsequently evolved to be more
like their weedy ancestors. Haplotype analysis reveals extensive adaptive introgression of
cultivated alleles at the resistance gene ALS, but also uncovers evidence for convergent
molecular evolution in accessions with no signs of hybrid origin. The results of this study
suggest a new era of weedy rice evolution in the United States.
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