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1. Intelligent Identification and Features Attribution of
Saline-Alkali-Tolerant Rice Varieties Based on Raman

Spectroscopy (FFhr B He i i ERH%/K B8 L A BB IR B R RFE S
=)

41 : Planting rice in saline-alkali land can effectively improve saline-alkali soil and increase
grain vyield, but traditional identification methods for saline-alkali-tolerant rice varieties
require tedious and time-consuming field investigations based on growth indicators by rice
breeders. In this study, the Python machine deep learning method was used to analyze the
Raman molecular spectroscopy of rice and assist in feature attribution, in order to study a fast
and efficient identification method of saline-alkali-tolerant rice varieties. A total of 156
Raman spectra of four rice varieties (two saline-alkali-tolerant rice varieties and two
saline-alkali-sensitive rice varieties) were analyzed, and the wave crests were extracted by an
improved signal filtering difference method and the feature information of the wave crest was
automatically extracted by scipy.signal.find peaks. Select K Best (SKB), Recursive Feature
Elimination (RFE) and Select F Model (SFM) were used to select useful molecular features.
Based on these feature selection methods, a Logistic Regression Model (LRM) and Random
Forests Model (RFM) were established for discriminant analysis. The experimental results
showed that the RFM identification model based on the RFE method reached a higher
recognition rate of 89.36%. According to the identification results of RFM and the
identification of feature attribution materials, amylum was the most significant substance in
the identification of saline-alkali-tolerant rice varieties. Therefore, an intelligent method for
the identification of saline-alkali-tolerant rice varieties based on Raman molecular
spectroscopy is proposed.
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2. Balancing selection and wild gene pool contribute to resistance in
global rice germplasm against planthopper (£ % 0 B A4 2 K
B BT BRK R B R R RTLE)

4. Interactions and co-evolution between plants and herbivorous insects are critically
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important in agriculture. Brown planthopper (BPH) is the most severe insect of rice, and the
biotypes adapt to feed on different rice genotypes. Here, we present genomics analyses on
1,520 global rice germplasms for resistance to three BPH biotypes. Genome-wide association
studies identified 3,502 single nucleotide polymorphisms (SNPs) and 59 loci associated with
BPH resistance in rice. We cloned a previously unidentified gene Bph37 that confers
resistance to BPH. The associated loci showed high nucleotide diversity. Genome-wide scans
for trans-species polymorphisms revealed ancient balancing selection at the loci. The
secondarily evolved insect biotypes Il and Il exhibited significantly higher virulence and
overcame more rice varieties than the primary biotype I. In response, more SNPs and loci
evolved in rice for resistance to biotypes Il and Ill. Notably, three exceptional large regions
with high SNP density and resistance-associated loci on chromosomes 4 and 6 appear distinct
between the resistant and susceptible rice varieties. Surprisingly, these regions in resistant
rice might have been retained from wild species Oryza nivara. Our findings expand the
understanding of long-term interactions between rice and BPH and provide resistance genes
and germplasm resources for breeding durable BPH-resistant rice varieties.
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3. Genotypic Variation in Nutrient Uptake Requirements of Rice
Using the QUEFTS Model (] FH QUEFTSHEL U BF 78 K R 75 20 R Wi 75 5K
R Y2 57

4. Nutrient requirements for single-season rice using the quantitative evaluation of the
fertility of tropical soils (QUEFTS) model in China have been estimated in a previous study,
which involved all the rice varieties; however, it is unclear whether a similar result can be
obtained for different rice varieties. In this study, data were collected from field experiments
conducted from 2016 to 2019 in Zhejiang Province, China. The dataset was separated into
two parts: japonica/indica hybrid rice and japonica rice. To produce 1000 kg of grain, 13.5 kg
N, 3.6 kg P, and 20.4 kg K were required in the above-ground plant dry matter for
japonica/indica hybrid rice, and the corresponding internal efficiencies (IEs) were 74.0 kg
grain per kg N, 279.1 kg grain per kg P, and 49.1 kg grain per kg K. For japonica rice, 17.6
kg N, 4.1 kg P, and 23.0 kg K were required to produce 1000 kg of grain, and the
corresponding IEs were 56.8 kg grain per kg N, 244.6 kg grain per kg P, and 43.5 kg grain
per kg K. Field validation experiments indicated that the QUEFTS model could be used to
estimate nutrient uptake of different rice varieties. We suggest that variety should be taken
into consideration when estimating nutrient uptake for rice using the QUEFTS model, which
would improve this model.
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