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1. Higher yields and lower methane emissions with new rice

cultivars GBr/KfE P EINRFE, HFHEHEREEK)

4. Breeding high-yielding rice cultivars through increasing biomass is a key strategy to
meet rising global food demands. Yet, increasing rice growth can stimulate methane (CH4)
emissions, exacerbating global climate change, as rice cultivation is a major source of this
powerful greenhouse gas. Here, we show in a series of experiments that high-yielding rice
cultivars actually reduce CH4 emissions from typical paddy soils. Averaged across 33 rice
cultivars, a biomass increase of 10% resulted in a 10.3% decrease in CH4 emissions in a soil
with a high carbon (C) content. Compared to a low-yielding cultivar, a high-yielding cultivar
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significantly increased root porosity and the abundance of methane-consuming
microorganisms, suggesting that the larger and more porous root systems of high-yielding
cultivars facilitated CH4 oxidation by promoting O2 transport to soils. Our results were
further supported by a meta-analysis, showing that high-yielding rice cultivars strongly
decrease CH4emissions from paddy soils with high organic C contents. Based on our results,
increasing rice biomass by 10% could reduce annual CH4emissions from Chinese rice
agriculture by 7.1%. Our findings suggest that modern rice breeding strategies for
high-yielding cultivars can substantially mitigate paddy CH4 emission in China and other
rice growing regions.
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2. Plants transfer lipids to sustain colonization by mutualistic
mycorrhizal and parasitic fungi (FE41%%%% Fe BB SR 4 REILAE B AR
i H&E)

f:  Arbuscular mycorrhizal (AM) fungi facilitate plant uptake of mineral nutrients and
draw organic nutrients from the plant. Organic nutrients are thought to be supplied primarily
in the form of sugars. Here we show that the AM fungus Rhizophagus irregularis is a fatty
acid auxotroph and that fatty acids synthesized in the host plants are transferred to the fungus
to sustain mycorrhizal colonization. The transfer is dependent on RAM2 (REQUIRED FOR
ARBUSCULAR MYCORRHIZATION 2) and the ATP binding cassette
transporter—mediated plant lipid export pathway. We further show that plant fatty acids can
be transferred to the pathogenic fungusGolovinomyces cichoracerum and are required for
colonization by pathogens. We suggest that the mutualistic mycorrhizal and pathogenic fungi
similarly recruit the fatty acid biosynthesis program to facilitate host invasion.
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3. The Ectopic Overexpression of the Cotton Vel and Ve2-Homolog
Sequences Leads to Resistance Response to Verticillium Wilt in
Arabidopsis (Fi7EVe 1 F1Ve2 R 7 51 K7 % i RIS W] A BN e
TR RZFIRHITERIE)

4. Verticillium wilt, caused by the Verticillium dahliae phytopathogen, is a devastating
disease affecting many economically important crops. A receptor-like protein (RLP)
gene, Vel, has been reported to confer resistance to V. dahliae in tomato plants, but few
genes have been found to be involved in cotton Verticillium wilt resistance. Here, we cloned
two RLP gene homologs, Gossypium barbadense resistance gene to Verticillium dahliae 1
(Gbavdl) and Gbavd2, from the Verticilliumwilt-resistant cultivar G. barbadense cv.
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Hai7124. GbaVdl and GbaVvd2 display sequence divergence, but both encode typical RLPs.
Virus-induced gene silencing of GbaVdl1 or GbaVd2 compromised the resistance of cotton
to V. dahliae, and both genes conferred Verticillium wilt resistance after interfamily transfer
into Arabidopsis. Microarray analysis revealed that GbaVdl and GbaVd2 participate
in Verticillium wilt resistance in Arabidopsis through activation of defense responses,
including the endocytosis process, signaling factors, transcription factors and reinforcement
of the cell wall, as demonstrated by lignification in Arabidopsis transgenic plants. In addition,
microarray analysis showed that GbaVdl andGbaVd2 differentially mediate resistance
signaling and activation of defense responses after overexpression inArabidopsis.
Thus, GbaVd1l and GbaVd2 encode RLPs and act as disease resistance genes that mediate the
defense response against V. dahliae in cotton.
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