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Applied Soil Ecology 
Volume 193, January 2024 

1. Changes in soil microbial community structure by Allonychiurus kimi (Collembola) and 
their interactive effects on glyphosate degradation 
June Wee, Jino Son, Yun-Sik Lee, Yongeun Kim, Kijong Cho 

2. Nematodes associated with saffron II: Bioindication for soil health assessment and impact 
of agricultural practices 
Hinde Benjlil, Ilyass Filali Alaoui, Mohamed Aït Hamza, Amina Braimi, El Hassan Mayad 

3. An Antarctic worm and its soil ecosystem: A review of an emerging research program in 
ecological genomics 
Xia Xue, Andrew R. Thompson, Byron J. Adams 

4. Italian ryegrass (Lolium multiflorum L.)-rice (Oryza sativa L.) rotation promotes the 
nitrogen cycle in the rice rhizosphere through dominant ammonia-oxidizing bacteria 
Mengyan Cao, Yao Xiang, Hongbin He, Junkang Cheng, Chuntao He 

5. Identification of antibiotic resistant bacteria communities and a GeoChip based study of 
resistome in Fusarium wilt diseased and healthy soil 
Haiyan Wu, Shanguo Chen, Lin Zhu, Yifei Xu, Qirong Shen 

6. Comammox dominate soil nitrification under different N fertilization regimes in semi-arid 
areas of Northeast China 
Xuewan Feng, Meng Wang, Qian Li, Yubo Qin, Jinjing Zhang 

7. The short-term response of soil microbial communities to digestate application depends 
on the characteristics of the digestate and soil type 
F. Vautrin, P. Piveteau, M. Cannavacciuolo, P. Barré, S. Sadet-Bourgeteau 

8. Long-term plastic film mulching altered soil physicochemical properties and microbial 
community composition in Shiyang River Basin, Northwest China 
Liyuan Bo, Manoj K. Shukla, Xiaomin Mao 

9. Field-scale heterogeneity overrides management impacts following conversion to no-till 
within an arable system 
Ana I.M. Natalio, Matthew A. Back, Andrew Richards, Simon Jeffery 

10. Comammox plays a functionally important role in the nitrification of rice paddy soil with 
different nitrogen fertilization levels 
Kai Zhang, Hui-Feng Sun, You-Cai Kang, Ran Jiang, Zhe-Xue Quan 

11. Effect of soil microbial community structure on the chemical compositions of different soil 
organic matter fractions in land uses of the Pearl River Estuary 
Chun Liu, Zhinan Wu, Chunhuan He, Yuheng Zhang, Weijia Huang 

12. Ammonia-oxidizing archaea bacteria (AOB) and comammox drive the nitrification in 
alkaline soil under long-term biochar and N fertilizer applications 
Jiali Sun, Zed Rengel, Yizhen Zhou, Hongbo Li, Aiping Zhang 

13. Response of decomposition dynamics of ectomycorrhizal fungal fruit bodies to N addition 
depends on decomposition stage in a coniferous forest 
Wentong Gao, Xiaomin Zhu, Peipei Zhang, Qitong Wang, Huajun Yin 

14. Different rotation years change the structure and diversity of microorganisms in the 
nitrogen cycle, affecting crop yield 
Tingting Ma, Kun Yang, Lei Yang, Yi Zhu, Juan Li 

15. Distinct sources of silicon shape differently the rhizospheric microbial community in 
sugarcane 
Marcos Renan Lima Leite, Francisco de Alcântara Neto, Alexson Filgueiras Dutra, Lucas William 
Mendes, Ademir Sergio Ferreira Araujo 

16. Converse (deterministic and stochastic) ecological process drive soil bacterial and fungal 
community assembly in subtropical forest 
Lei Xie, Shuifei Chen, Wenwen Zhang, Xiao Zheng, Yanming Fang 

17. Land cover, plant residue and soil microbes as drivers of soil functioning in temperate 
agricultural lands. A microcosm study 
Luciana D'Acunto, María Agustina Iglesias, Santiago L. Poggio, María Semmartin 

18. Understory vegetation removal significantly affected soil biogeochemical properties in 
forest ecosystems 
Ling Xiong, Chaoxiang Yuan, Qiqian Wu, Dario A. Fornara, Kai Yue 

19. Soil biota associated with soil N cycling under multiple anthropogenic stressors in 
grasslands 
Yuhui Meng, Huasong Chen, Bing Wang, Ying Wu, Dima Chen 



20. The influence and risk assessment of multiple pollutants on the bacterial and archaeal 
communities in agricultural lands with different climates and soil properties 
Chenchen Wang, Yanxue Jiang, Ying Shao, Zhongli Chen, Jinsong Guo 

21. The effect of antecedent soil moisture conditions on soil nitrous oxide and dinitrogen 
dynamics after wetting: An intact soil core study 
Keren Ding, Timothy J. Clough, Jiafa Luo, Stewart Ledgard, Hong J. Di 

22. Effects of pesticide formulations containing cypermethrin or tebuconazole, individually 
and in mixture, on the earthworm Eisenia fetida 
Pedro A. Costa, Lúcia Guilhermino, Ryszard Laskowski 

23. The responses of soil Cd fractions to disinfestation regimes associated with microbial 
communities 
Xin Li, Yu Tao, Fang Chen, Fangjun Tan, Yunhe Xie 

24. Adaptations of soil microbes to stoichiometric imbalances in regulating their carbon use 
efficiency under a range of different grazing intensities 
Zihe Zhang, Jirui Gong, Liangyuan Song, Siqi Zhang, Yingying Liu 

25. Organic fertilizers incorporation increased microbial necromass accumulation more than 
mineral fertilization in paddy soil via altering microbial traits 
Zhe Li, Xiaomeng Wei, Zhenke Zhu, Yunying Fang, Tida Ge 

26. Relationships between rhizosphere microbiota and forest health conditions in Pinus 
pinaster stands at the Iberian Peninsula 
Carmen Morales-Rodríguez, Jorge Martín-García, Francisco J. Ruiz-Gómez, Jorge Poveda, Julio 
J. Diez 

27. A cryptically diverse microbial community drives organic matter decomposition in forests 
François Maillard, Yannick Colin, Chloé Viotti, Marc Buée, Peter G. Kennedy 

28. Responses of wheat nitrogen uptake and utilization, rhizosphere bacterial composition 
and nitrogen-cycling functional genes to nitrogen application rate, planting density and 
their interactions 
Zimeng Liang, Jiayu Li, Xidan Cao, Yangyang Tang, Yang Liu 

29. Metagenomic analysis of petroleum biodegradation coupled to specific N-cycling process 
in oil-contaminated soil 
Lulu Kong, Tiebing Xu, Zepeng Wang, Xueyou Wen, Jingze Liu 

30. Deciphering the role of particulate organic matter in soil nitrogen transformation in rice–
rapeseed and rice–wheat rotation systems 
Rongyan Bu, Shang Han, Wenlong Cheng, Yue Wu, Ji Wu 

31. Fine root decomposition and macronutrient release in temperate forests: Examining the 
litter bag and intact soil core approaches and their relationship with fungal community 
composition 
Timothy J. Fahey, Catherine Fahey, Marc Goebel, Pedro M. Antunes, Joseph B. Yavitt 

32. Effects of transforming multiple ecosystem types to tree plantations on soil microbial 
biomass carbon, nitrogen, phosphorus and their ratios in China 
Hualing Jiang, Chaoxiang Yuan, Qiqian Wu, Petr Heděnec, Yan Peng 

33. Long-term maintenance rate fertilisation increases soil bacterial-archaeal community 
diversity in the subsoil and N-cycling potentials in a humid crop season 
Natalia Pin Viso, Jimena Ortiz, Mariana Maury, Juan Pablo Frene, Valeria S. Faggioli 

34. Effects of distinct manure amendments on microbial diversity and activity in Chernozem 
and Retisol 
Alena D. Zhelezova, Vyacheslav M. Semenov, Natalia A. Ksenofontova, George S. Krasnov, 
Mikhail V. Semenov 

35. Stochastic and deterministic assembly processes of bacterial communities in different soil 
aggregates 
Yan Wang, Kun Zhu, Xin Chen, Keyu Wei, Gang Wang 

36. Does earthworm density change the quality of degraded volcanic soil? 
Christian Barron, Mónica Santelices, John Clunes, Dante Pinochet 

37. Climate and human impact together drive changes in ecosystem multifunctionality in the 
drylands of China 
Shihang Zhang, Yusen Chen, Xiaobing Zhou, Yuanming Zhang 

38. Combination of biochar and PGPBs amendment suppresses soil-borne pathogens by 
modifying plant-associated microbiome 
Wenkang Yan, Yuting Liu, Antonino Malacrinò, Jiaoyang Zhang, Hongmiao Wu 



39. Testing a biocontrol agent consortium for suppression of tomato bacterial wilt through 
rhizosphere microecological regulation 
Xuefang Zheng, Jieping Wang, Meichun Chen, Yanping Chen, Bo Liu 

40. Cropping rotation improved the bacterial diversity and N-cycling genes in tobacco fields 
through a 19-year long-term experiment 
Xiufeng Jin, Xiaoqian Yang, Shuang Peng, Erdeng Ma, Junying Li 

41. Composition and activity of soil microbial communities in native and non-native 
vegetation of southern California 
George L. Vourlitis, Powers Berry, Juliane Maye Cabuco, Analiza Estrada, Elinne Becket 

42. A global indicator of soil macroinvertebrate community composition, abundance and 
diversity 
Eliana Hurtado Lugo, Elena Velasquez Ibañez, Patrick Lavelle 

43. Phosphorus addition accelerates soil organic carbon mineralization by desorbing organic 
carbon and increasing microbial activity in subtropical forest soils 
Yun Xia, Josep Peñuelas, Jordi Sardans, Xiaojian Zhong, Yuexin Fan 

44. Unveiling the maize-benefit: Synergistic impacts of organic-inorganic fertilizer cooperation 
on rhizosphere microorganisms and metabolites 
Qiang Liu, Ziqin Pang, Haoran Sun, Xiang Zeng, Yufang Shen 

45. Soil aggregate size mediates the impact of different fertilization patterns on the 
diazotrophic community of mine soils 
Xian Huang, Shuting Tang, Meng Zeng, Yamei Wu, Yi Li 

46. Fern species and seasonal variation alter arbuscular mycorrhizal fungal colonization and 
co-occurrence patterns in the Heishiding Natural Reserve, South China 
Kai Zeng, Dan Huang, Xinran Zhang, Saibo Liu, Guorong Xin 

47. Earthworm activities change phosphorus mobilization and uptake strategies in deep soil 
layers 
Akane Chiba, Nora Vitow, Christel Baum, Anika Zacher, Stefanie Schulz 

48. Specific primers for the rapid detection and quantitation of Rhizobium elite strains of 
common beans in the plant and environment 
Cleudison Gabriel Nascimento Da Silva, Marcia Soares Vidal, Fernanda dos Santos Dourado, 
Eustáquio Souza Dias, Ederson da Conceição Jesus 

49. Grazing exclusion restores soil health in Brazilian drylands under desertification process 
Antonio Yan Viana Lima, Maurício Roberto Cherubin, Danilo Ferreira da Silva, Jaedson Cláudio 
Anunciato Mota, Arthur Prudêncio de Araujo Pereira 

50. Screening of peanut cultivars with low-cadmium accumulation assisted by cadmium 
resistance: Promoting safe utilization of cadmium contaminated soils 
Ke Zhang, Suo Ding, Yue Yan, Xianmin Huang, Jiulan Dai 

51. Linear models for describing relations between sensitive bacterial taxa and ecological risk 
from heavy metals in soils of coal mines in semi-arid region 
Yajie Wang, Jiefeng Li, Yongfen Wei, Zhiyi Deng, Fusheng Li 

52. Using biochar for the treatment of continuous cropping obstacle of herbal remedies: A 
review 
Xinyu Zhao, Evrim Elcin, Lizhi He, Meththika Vithanage, Zhenyu Wang 

53. Biological soil health with conventional and qPCR based indicators under conservation 
agriculture based rice-wheat cropping system in Indo-Gangetic Plain 
Sujit Das, Sunanda Biswas, B. Ramakrishnan, T.K. Das, Kanchan Sinha 

54. Towards integrative analysis of abiotic and biotic drivers of soil biodiversity 
Melanie M. Pollierer, Anton Potapov, Andrey Zaitsev 

55. Combined resource utilization of ash from biomass power generation and wheat straw 
biochar for soil remediation 
Xingxiu Huang, Genxing Pan, Lianqing Li, Xuhui Zhang, Huashou Li 

56. Exogenous N-hexanoyl-l-homoserine lactone mitigates acid rain stress effects through 
modulation of structural and functional changes in Triticum aestivum leaf 
Lydia M. Babenko, Oksana A. Futorna, Kateryna O. Romanenko, Oleksandr E. Smirnov, 
Małgorzata Wiśniewska 

57. Evaluation of agricultural soil health after applying atrazine in maize-planted fields based 
on the response of soil microbes 
Xiaowen Liu, Zhongkun Du, Tongtong Zhou, Bing Li, Lusheng Zhu 

58. The addition of Glomalin-related soil protein and functional microbial consortium 
increased bound PAH residue degradation in soil 



Xian Zhou, Yi Jiang, Ganghua Leng, Wanting Ling, Jian Wang 
59. AM fungus promotes wheat grain filling via improving rhizospheric water & nutrient 

availability under drought and low density 
Hai-Xia Duan, Chong-Liang Luo, Rui Zhou, Ling Zhao, You-Cai Xiong 

60. Cover crop residue quality regulates litter decomposition dynamics and soil carbon 
mineralization kinetics in semi-arid cropping systems 
Amrit D. Adhikari, Prabha Shrestha, Rajan Ghimire, Zhiming Liu, Deb R. Aryal 

61. Mechanisms of cadmium adsorption by ramie nano-biochar with different aged treatments 
Duo Xu, Xue Ni, Jianing Kang, Bo He, Xianqiang Yin 

 
Applied Soil Ecology 
Volume 194, February 2024 

1. Microbial community and enzyme activity respond differently to seasonal and edaphic 
factors in forest and grassland ecosystems 
Yuqian Li, Junwei Ma, Yijia Li, Xinyi Shen, Xinghui Xia 

2. Rhamnolipids supplement in salinized soils improves cotton growth through ameliorating 
soil properties and modifying rhizosphere communities 
Zehuai Chen, Chunlei Chen, Yingpan Yang, Xingpeng Wang, Chunfang Zhang 

3. Long-term fertilization affects microbial necromass accumulation by regulating nutrient 
and enzymatic stoichiometry in a calcareous Fluvisol 
Changdong Han, Lin Chen, Xiuli Xin, Guixiang Zhou, Jiabao Zhang 

4. Straw mulching decreased the contribution of Fe-bound organic carbon to soil organic 
carbon in a banana orchard 
Weifang Hu, Qi Li, Weiqi Wang, Xianbiao Lin, Guoliang Li 

5. Effect of moss removal on soil multifunctionality during vegetation restoration in 
subtropical ecosystems 
Lumei Xiao, Wei Zhang, Peilei Hu, Jie Zhao, Kelin Wang 

6. Long-term moderate fertilization increases the complexity of soil microbial community and 
promotes regulation of phosphorus cycling genes to improve the availability of 
phosphorus in acid soil 
Shunli Liu, Haoming Li, Xiaoyu Xie, Yuanxue Chen, Xinping Chen 

7. Response of N2O emission and denitrifying genes to iron (II) supplement in root zone and 
bulk region during wetting-drying alternation in paddy soil 
Miaomiao He, Ruxiang Tian, Tony Vancov, Fei Ma, Xinqiang Liang 

8. Semi-arid soil bacterial communities are refined by altered plant selection pressure under 
conservation management practices 
Mark D. McDonald, Katie L. Lewis, John C. Blazier, Terry J. Gentry 

9. Temporal and spatial dynamics and functional metabolism of dark septate endophytes of 
Gymnocarpos przewalskii Maxim. in Northwest Desert, China 
Min Li, Chao He, Miao Wei, Junmeng Long, Xueli He 

10. Cover crop functional types alter soil nematode community composition and structure in 
dryland crop-fallow rotations 
Ismail Ibrahim Garba, Graham R. Stirling, A. Marcelle Stirling, Alwyn Williams 

11. Effects of tillage practices on soil organic carbon, microbial community and necromass in 
a double rice cropping system 
Jian-Ying Qi, Xiang-Bin Yao, Xue-Chan Zhang, Mei-Yi Fan, Xiang-Ru Tang 

12. Long-term organic fertilization reshapes the communities of bacteria and fungi and 
enhances the activities of C- and P-cycling enzymes in calcareous alluvial soil 
Lei Wang, Jing Wang, Zhonghou Tang, Jidong Wang, Yongchun Zhang 

13. Higher colonization but lower diversity of root-associated arbuscular mycorrhizal fungi in 
the topsoil than in deep soil 
Zhongcheng Wang, Jin Zhao, Dan Xiao, Meifeng Chen, Xunyang He 

14. Community assembly of endophytic bacteria and fungi differs in soil-root continuum of 
Carex cepillacea 
Hanjie Xie, Yabo Chai, Ziya Liu, Wenying Hao, Jingping Gai 

15. Drought-induced tree mortality in Scots pine mesocosms promotes changes in soil 
microbial communities and trophic groups 
Astrid C.H. Jaeger, Martin Hartmann, Rafaela Feola Conz, Johan Six, Emily F. Solly 



16. Allelopathic potential of Haloxylon ammodendron against Syntrichia caninervis and 
comparative analysis of soil microbial differences between inside and outside of the bare 
patches under its canopies 
Pei Liu, Eryang Li, Yuan Ma, Jie Lü, Qinghang Zhang 

17. Soil arthropod communities collected from agricultural soils influence wheat growth and 
modify phytohormone responses to aboveground herbivory in a microcosm experiment 
Dane C. Elmquist, Subodh Adhikari, Ina Popova, Sanford D. Eigenbrode 

18. Identification, functional annotation, and isolation of phosphorus-solubilizing bacteria in 
the rhizosphere soil of Swida wilsoniana (Wanger) Sojak 
Zhuangzhuang Gao, Peiwang Li, Changzhu Li, Ruichang Tang, Yunzhu Chen 

19. Stable-isotope probing highlights the active microbes associated with carbon flow under 
different cultivation conditions: Rhizosphere soil versus bulk soil and upland soil versus 
paddy soil 
Ningguo Zheng, Xi-En Long, Juan Wang, Yingying Zhang, Huaiying Yao 

20. Herbivore dung deposition increases soil respiration through elevated substrate 
availability and microbial biomass 
Zhiyang Zhang, Shiting Zhang, Riikka Rinnan 

21. Long-term grazing exacerbates soil microbial carbon and phosphorus limitations in the 
desert steppe of Inner Mongolia - A study based on enzyme kinetics 
Shaoyu Li, Bin Zhang, Yanan Li, Tianqi Zhao, Mengli Zhao 

22. The contribution of natural burials to soil ecosystem services: Review and emergent 
research questions 
M. Pawlett, N.T. Girkin, L. Deeks, D.L. Evans, N. Márquez-Grant 

23. Soil depth and vegetation type influence ecosystem functions in urban greenspaces 
José Antonio Molina, Juan Pedro Martín-Sanz, Miguel Ángel Casermeiro, José Ramón Quintana 

24. Changes in bacterial community structure and carbon metabolism in sandy soil under the 
long-term application of chitin-rich organic material and attapulgite 
He Zhang, Aurore Degré, Caroline De Clerck, Shuangshuang Li, Jianfeng Zhang 

25. Exploration of microbial signature and carbon footprints of the Nilgiri Hill Region in the 
Western Ghats global biodiversity hotspot of India 
M. Jagadesh, Duraisamy Selvi, Subramanium Thiyageshwari, Thangavel Kalaiselvi, U. 
Surendran 

26. Impact of the sustainable agricultural practices for governing soil health from the 
perspective of a rising agri-based circular bioeconomy 
Ugo De Corato, Egidio Viola, Chetan Keswani, Tatiana Minkina 

27. Micro- and nano-plastics in agricultural soils: A critical meta-analysis of their impact on 
plant growth, nutrition, metal accumulation in plant tissues and crop yield 
John Bethanis, Evangelia E. Golia 

 
Applied Soil Ecology 
Volume 195, March 2024 

1. Temperate grassland soil nitrifiers are more sensitive to nitrogen addition than simulated 
warming 
Yuxuan Niu, Xue Yang, Shenglei Hao, Zewen Hei, Yongliang Chen 

2. Natural grass coverage enriches arbuscular mycorrhizal fungal communities in 
subtropical citrus orchards through the regulation of Glomus on a regional scale 
Zengwei Feng, Chengxiang Pan, Yongqiang Qin, Xiaolin Xie, Qing Yao 

3. Prevalence and distribution of antibiotic-resistant bacteria in the rhizosphere and 
rhizoplane of Suaeda salsa and Sporobolus alterniflorus grown in a pristine environment 
Yu Wang, Fang Yang, Qianwen Liu, Lin Sun, Yunzeng Zhang 

4. Fungal symbionts associate with holm oak tree health in declining oak savannas of the 
southwest of the Iberian Peninsula 
Jon Garrastatxu, Iñaki Odriozola, Raquel Esteban, Manuel Encinas-Valero, Jorge Curiel Yuste 

5. Reassessing soil nematode diversity under fertilization in a paddy–upland rotation system 
Gen Li, Xianping Li, Ting Liu 

6. Long-term effects of biochar on soil chemistry, biochemistry, and microbiota: Results 
from a 10-year field vineyard experiment 
Mohamed Idbella, Silvia Baronti, Laura Giagnoni, Giancarlo Renella, Giuliano Bonanomi 

7. Soil legacy and organic amendment role in promoting the resistance of contaminated soils 
to drought 



Laura Morales-Salmerón, Elena Fernández-Boy, Engracia Madejón, María T. Domínguez 
8. Changes in bacterial community structure and root metabolites in Themeda japonica 

habitat under slight and strong karst rocky desertification 
Ming Tang, Wenpeng Hou, Jiyi Gong, Jie Jin, Yin Yi 

9. Analysis of the endophytic microbiota of roots and culms of two commercial sugarcane 
cultivars inoculated with a synthetic microbial community 
Stefan Schwab, Araceli de Souza Pires, Giovanna Zuzarte Candido, Orivaldo José Saggin 
Júnior, Leonardo Magalhães Cruz 

10. Microbial carbon metabolic activity and bacterial cross-profile network in paddy soils of 
different fertility 
Guozhen Gao, Guilong Li, Ming Liu, Jia Liu, Zhongpei Li 

11. osstalk between methanogens and methanotrophs determines methane emissions in a 
rice paddy under different watering regimes 
Xianxian Zhang, Zuopeng Lv, Huifeng Sun, Junguo Bi, Sheng Zhou 

12. Earthworm co-invasion by Amynthas tokioensis and Amynthas agrestis affects soil 
microaggregate bacterial communities 
Jaimie R. West, Bradley M. Herrick, Thea Whitman 

13. Direct and indirect effects of Basta®, a glufosinate-based herbicide, on banana plantation 
soil microbial diversity and function 
Anthony B. Pattison, Anna V. McBeath, Bronwyn Masters, Paul G. Dennis 

14. Microbial carbon use efficiency and soil organic carbon stocks across an elevational 
gradient in the Peruvian Andes 
Angela Martin Vivanco, Outi-Maaria Sietiö, Nele Meyer, Kevin Zowe Mganga, Kristiina Karhu 

15. Responses of bacterial communities and nitrogen-cycling microbiomes to the conversion 
from cereals to legumes in the rice-based system 
Siyuan Cai, Xu Zhao 

16. Application of Italian ryegrass residue changes the soil biochemical properties and 
bacterial communities in Southern China 
Yao Xiang, Mengyan Cao, Hongbin He, Yu Song, Chuntao He 

17. Fluorometric assay for phenol oxidase activity in soils and its controlling variables 
Jung In Kim, Yerang Yang, Hojeong Kang 

18. Quantifying apparent and real priming effects based on inverse labelling 
Jie Zhou, Yuan Wen, Chunyan Liu, Evgenia Blagodatskaya, Huadong Zang 

19. Inhibition mechanism of atrazine on soybean growth insight from the plant nitrogen 
fixation and rhizobia diversity inhabiting in nodules and rhizosphere soil 
Duo Jiang, Zhao Jiang, Shanqi Liu, Yang Hu, Ying Zhang 

20. Depth-dependent patterns of activity and abundance of atmospheric methane-oxidizing 
bacteria in semiarid grassland on the Loess Plateau of China 
Yufang Wang, Yuanfeng Cai, Fujiang Hou, Zhongjun Jia 

21. Fungi are more important than bacteria for soil carbon loss through priming effects and 
carbon protection through aggregation 
Hana Husain, Claudia Keitel, Feike A. Dijkstra 

22. Global assessment of soil methanotroph abundances across biomes and climatic zones: 
The role of climate and soil properties 
Petr Heděnec, Amirah Alias, Hanan Almahasheer, Chi Liu, Kai Yue 

23. Contrasting potential impact patterns of unique and shared microbial species on nitrous 
oxide emissions in grassland soil on the Tibetan Plateau 
Junqi Wang, Liyuan He, Jieying Wang, Yanfang Liu, Fazhu Zhao 

24. Niche-specific modulation of long-chain n-alkanes degrading bacterial community and 
their functionality in forest habitats across the leaf litter-soil compartments 
Bashir Hussain, Jung-Sheng Chen, Bing-Mu Hsu, Wei-Chun Chao, Cheng-Wei Fan 

25. Short-term response of oat crop yield and soil microbial activity promoted by inorganic 
fertilization suppression and organic fertilization addition in a periurban agroecosystem 
Ofelia Beltrán-Paz, Elizabeth Solleiro-Rebolledo, Gerardo Martínez-Jardines, Bruno Chávez-
Vergara 

26. Minimal adverse effects of exogenous phage treatment on soil bacterial communities 
Roniya Thapa Magar, Seung Yeup Lee, Yu-Rim Song, Seon-Woo Lee, Chang-Sik Oh 

27. Efficacy of grape seed procyanidins for inhibiting denitrification varies by source, soil 
texture, and cropping history 
Che-Jen Hsiao, Alexander Frie, Scott Mitchell, Rodney Venterea, Timothy Griffis 



28. Does forest stand density affect soil microbial communities? 
Marine Fernandez, Gaëlle Vincent, Erica Dorr, Souleyman Bakker, Stéphane Bazot 

29. Biocrust succession significantly influences soil virus composition and alpha diversity in 
a sandy desert 
Yang Zhao, Yu-Chao Lian, Yan-Qiao Zhao, Wen-Wen Xu, Zhi-Shan Zhang 

30. Compositional shifts in rhizobacterial communities of Brassica napus under salinity stress 
Muhammad Laiq, Muhammad Atif Azeem, Sara Begum, Nausheen Nazir, Abid Ullah 

31. Soil nutrients drive changes in the structure and functions of soil bacterial communities in 
a restored forest soil chronosequence 
Rui Guo, Yiyue Chen, Meiren Xiang, Shengchang Yang, Shaoyun Peng 

32. Microbial carbon and nitrogen limitation in Larix gmelinii forests along an altitudinal 
gradient: Evidence from ecoenzymatic stoichiometry and vector analysis 
Chengfeng Shan, Mingwei Wang, Yuchun Yang, Fangyuan Shen, Lixue Yang 

33. Seasonal dynamics of gut microbiome: A study of multi-kingdom microbiota of earthworm 
gut in an urban park 
Jiahua Hao, Liping Wang, Nonillon M. Aspe, Anne Charis Han, Donghui Wu 

34. Land management of formerly subtropical Atlantic Forest reduces soil carbon stocks and 
alters microbial community structure and function 
Cristhian dos Santos Teixeira, Hannah Holland-Moritz, Cimélio Bayer, Camille Eichelberger 
Granada, Serita D. Frey 

35. Species-dependent phosphorus acquisition strategy modulates soil phosphorus cycle in 
the subalpine forest of eastern Tibetan Plateau 
He Zhu, Haijian Bing, Yanhong Wu, Hongyang Sun, Jun Zhou 

36. Biotic relationships to aggregation in a Vertisol under long-term no-till, stubble retention 
and nitrogen fertilisation 
Rupinder K. Daroch, Yash P. Dang, Brigid McKenna, Nicole Robinson, Ram C. Dalal 

37. Enhancing bioremediation of petroleum sludge-polluted soil: The impact of fungal-
bacterial consortium's application strategy 
Xiao-kui Ma, Dongxia Mao, Jing Chen, Qiaoxia Wang, Eric Charles Peterson 

38. Response of the rhizosphere soil microbial diversity to different nitrogen and phosphorus 
application rates in a hulless barley and pea mixed-cropping system 
Tongxin Guo, Xiaohua Yao, Kunlun Wu, Anming Guo, Youhua Yao 

39. Utilizing soil metabolomics to investigate the untapped metabolic potential of soil 
microbial communities and their role in driving soil ecosystem processes: A review 
Sudeshna Bhattacharjya, Avijit Ghosh, Asha Sahu, Richa Agnihotri, A.B. Singh 

40. Using slow-release fertilizers ensures the maintenance of litchi (Litchi chinensis Sonn.) 
production by enhancing soil nutrient supply and optimizing microbial communities 
Jing Yin, Yangwenzheng Li, Hailin Liu, Yali Duan, Dong Li 

41. Soil-borne disease suppressiveness after short and long term application of fermented, 
composted or fresh organic amendment treatments in arable soils 
Maartje van der Sloot, Solomon Maerowitz-Mcmahan, Joeke Postma, Juul Limpens, Gerlinde B. 
De Deyn 

42. Effects of tree species mixing and soil depth on the soil bacterial and fungal communities 
in Chinese fir (Cunninghamia lanceolata) plantations 
Jie Lei, Aiguo Duan, Wenfu Guo, Jianguo Zhang 

43. Changes in soil microbial functions involved in the carbon cycle response to conventional 
and biodegradable microplastics 
Xiaojing Hu, Yongbin Wang, Haidong Gu, Junjie Liu, Guanghua Wang 

44. Main soil microbial groups assessed by phospholipid fatty acid analysis of temperate alley 
agroforestry systems on crop- and grassland 
Katharina Giray, Callum Banfield, Hans-Peter Piepho, Rainer Georg Joergensen, Christine 
Wachendorf 

45. The cuticular wax on sorghum straw influenced soil microbial diversity and straw 
degradation in soil 
Daixiang Xu, Cai Qi, Jianfeng Yang, Yu Ni, Yanjun Guo 

46. Timing of connection to mycorrhizal networks matters: Nutrition, N fixation, and transfer 
of fixed N in maize-bean intercropping 
María Semiramis Gutiérrez-Núñez, Mayra E. Gavito 

47. Struvites with comparable nitrogen and phosphorus composition have similar agronomic 
response but shape cherry tomato rhizosphere bacterial community structure differently 



Akinson Tumbure, Achim Schmalenberger 
48. Partitioning the effects of coffee-Urochloa intercropping on soil microbial properties at a 

centimeter-scale 
Luana Bresciani, Caio César Gomes Freitas, Felipe Martins do Rêgo Barros, Fernando Dini 
Andreote, Francisco Dini-Andreote 

49. Wetland soil microbial responses to upland agricultural intensification and snail invasion 
Yuxi Guo, Chase M. O'Neil, Elizabeth Boughton, Willm Martens-Habbena, Jiangxiao Qiu 

50. Determination of soil environment criteria for ecological safety of benzo[a]pyrene in soil 
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12. Emission lines due to ionizing radiation from a compact object in the remnant of 
Supernova 1987A 898-903 
C. FRANSSONM. J. BARLOWP. J. KAVANAGHJ. LARSSONO. C. JONESB. SARGENTM. 
MEIXNERP. BOUCHETT. TEMIMG. S. WRIGHT B. VANDENBUSSCHE  

13. Programming memristor arrays with arbitrarily high precision for analog computing 903-
910 
WENHAO SONGMINGYI RAOYUNNING LICAN LIYE ZHUOFUXI CAIMINGCHE WUWENBO 
YINZONGZE LIQIANG WEI J. JOSHUA YANG  

14. Prebiotically plausible chemoselective pantetheine synthesis in water 911-918 
JASPER FAIRCHILDSAIDUL ISLAMJYOTI SINGHDEJAN-KREŠIMIR BUČARMATTHEW W. 
POWNER 

15. The macroevolutionary singularity of snakes 918-923 
PASCAL O. TITLESONAL SINGHALMICHAEL C. GRUNDLERGABRIEL C. COSTAR. 
ALEXANDER PYRONTIMOTHY J. COLSTONMAGGIE R. GRUNDLERIVAN PRATESNATASHA 
STEPANOVAMARC E. H. JONES DANIEL L. RABOSKY 
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1. Native architecture of a human GBP1 defense complex for cell-autonomous immunity to 
infection 



SHIWEI ZHUCLINTON J. BRADFIELDAGNIESZKA MAMINSKAEUI-SOON PARKBAE-HOON 
KIMPRADEEP KUMARSHUAI HUANGMINJEONG KIMYONGDENG ZHANGJOERG 
BEWERSDORFJOHN D. MACMICKING 

2. Defective pollen tube tip growth induces neo-polyploid infertility 
JENS WESTERMANNTHANVI SRIKANTADRIÁN GONZALOHUI SAN TANKIRSTEN 
BOMBLIES 01 MAR 2024 FULL ACCESS 

3. The immunopathological landscape of human pre-TCRα deficiency: From rare to common 
variants 
MARIE MATERNAOTTAVIA M. DELMONTEMARITA BOSTICARDOMANA 
MOMENILANDIPEYTON E. CONREYBÉNÉDICTE CHARMETEAU-DE MUYLDERCLOTILDE 
BRAVETTIREBECCA BELLWORTHYAXEL CEDERHOLMFREDERIK STAELS VIVIEN BÉZIAT 

4. SynGAP regulates synaptic plasticity and cognition independently of its catalytic activity 
YOICHI ARAKIKACEY E. RAJKOVICHELIZABETH E. GERBERTIMOTHY R. 
GAMACHERICHARD C. JOHNSONTHANH HAI N. TRANBIAN LIUQIANWEN ZHUINGIE 
HONGALFREDO KIRKWOODRICHARD HUGANIR  

5. Retrograde endocannabinoid signaling at inhibitory synapses in vivo 967-970 
BARNA DUDOKLINLIN Z. FANJORDAN S. FARRELLSHREYA MALHOTRAJESSLYN 
HOMIDANDOO KYUNG KIMCELESTINE WENARDYCHARU RAMAKRISHNANYULONG 
LIKARL DEISSEROTHIVAN SOLTESZ 

6. Variance sum rule for entropy production 971-976 
DI TERLIZZIM. GIRONELLAD. HERRAEZ-AGUILART. BETZF. MONROYM. BAIESIF. RITORT 

7. Divergent responses of pelagic and benthic fish body-size structure to remoteness and 
protection from humans 976-982 
TOM B. LETESSIERDAVID MOUILLOTLAURA MANNOCCIHANNA JABOUR CHRISTELAMIN 
MOHAMMED ELAMINSHEIKHELDIN MOHAMED ELAMINALAN M. FRIEDLANDERALEX 
HEARNJEAN-BAPTISTE JUHELALF RING KLEIVEN JESSICA J. MEEUWIG 

8. A morphological basis for path-dependent evolution of visual systems 983-987 
REBECCA M. VARNEYDANIEL I. SPEISERJOHANNA T. CANNONMORRIS A. 
AGUILARDOUGLAS J. EERNISSETODD H. OAKLEY 

9. A far-ultraviolet–driven photoevaporation flow observed in a protoplanetary disk 988-992 
OLIVIER BERNÉEMILIE HABARTELS PEETERSILANE SCHROETTERAMÉLIE CANINAMEEK 
SIDHURYAN CHOWNEMERIC BRONTHOMAS J. HAWORTHPAMELA KLAASSEN PDRS4ALL 
TEAM 

10. Touch sensation requires the mechanically gated ion channel ELKIN1 992-998 
SAMPURNA CHAKRABARTIJASMIN D. KLICHMOHAMMED A. KHALLAFAMY J. 
HULMEOSCAR SÁNCHEZ-CARRANZAZUZANNA M. BARANALICE ROSSIANGELA TZU-LUN 
HUANGTOBIAS POHLRALUCA FLEISCHER GARY R. LEWIN 

11. Stable anchoring of single rhodium atoms by indium in zeolite alkane dehydrogenation 
catalysts 998-1004 
LEI ZENGKANG CHENGFANFEI SUNQIYUAN FANLAIYANG LIQINGHONG ZHANGYAO 
WEIWEI ZHOUJINCAN KANGQIUYUE ZHANG YE WANG 

12. Large-scale self-organization in dry turbulent atmospheres 1005-1009 
ALEXANDROS ALEXAKISRAFFAELE MARINOPABLO D. MININNIADRIAN VAN 
KANRAFFAELLO FOLDESFABIO FERACO 

13. Anthropogenic climate change has influenced global river flow seasonality 1009-1014 
HONG WANGJUNGUO LIUMEGAN KLAARAIFANG CHENLUKAS GUDMUNDSSONJOSEPH 
HOLDEN 

14. Fast growth of single-crystal covalent organic frameworks for laboratory x-ray diffraction 
1014-1019 
JING HANJIE FENGJIA KANGJIE-MIN CHENXIN-YU DUSAN-YUAN DINGLIN LIANGWEI 
WANG 

15. Aminative Suzuki–Miyaura coupling 1019-1024 
POLPUM ONNUCHKRANTHIKUMAR RAMAGONOLLARICHARD Y. LIU 
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1. Vitamin A resolves lineage plasticity to orchestrate stem cell lineage choices 
MATTHEW T. TIERNEYLISA POLAKYIHAO YANGMERVE DENIZ ABDUSSELAMOGLUINWHA 
BAEKKATHERINE S. STEWARTELAINE FUCHS 

2. Brainstem control of vocalization and its coordination with respiration 



JAEHONG PARKSEONMI CHOIJUN TAKATOHSHENGLI ZHAOANDREW HARRAHILLBAO-
XIA HANFAN WANG 

3. Enhancing rice panicle branching and grain yield through tissue-specific brassinosteroid 
inhibition 
XIAOXING ZHANGWENJING MENGDAPU LIUDEZHUO PANYANZHAO YANGZHUO 
CHENXIAODING MAWENCHAO YINMEI NIUNANA DONG HONGNING TONG 

4. CO2 drawdown from weathering is maximized at moderate erosion rates 1075-1080 
AARON BUFEJEREMY K. C. RUGENSTEINNIELS HOVIUS 

5. Multimodality integrated microresonators using the Moiré speedup effect 1080-1083 
QING-XIN JIPENG LIUWARREN JINJOEL GUOLUE WUZHIQUAN YUANJONATHAN 
PETERSAVI FESHALIMARIO PANICCIAJOHN E. BOWERSKERRY J. VAHALA 

6. Axonal self-sorting without target guidance in Drosophila visual map formation 1084-1092 
EGEMEN AGIERIC T. REIFENSTEINCHARLOTTE WITTERESA SCHNEIDERMONIKA 
KAUERMELINDA KEHRIBARABHISHEK KULKARNIMAX VON KLEISTP. ROBIN HIESINGER 

7. Milk provisioning in oviparous caecilian amphibians 1092-1095 
PEDRO L. MAILHO-FONTANAMARTA M. ANTONIAZZIGUILHERME R. COELHODANIEL C. 
PIMENTALÍGIA P. FERNANDESALEXANDER KUPFEREDMUND D. BRODIE JR.CARLOS 
JARED 

8. Bioresorbable shape-adaptive structures for ultrasonic monitoring of deep-tissue 
homeostasis 1096-1103 
JIAQI LIUNAIJIA LIUYAMENG XUMINGZHENG WUHAOHUI ZHANGYUE WANGYING 
YANANGELA HILLRUIHAO SONGZIJIE XU JOHN A. ROGERS 

9. Induction of durable remission by dual immunotherapy in SHIV-infected ART-suppressed 
macaques 1104-1111 
SO-YON LIMJINA LEECHRISTA E. OSUNAPRATIK VIKHEDANE R. SCHALKELSA 
CHENEMILY FRAYMITHRA KUMARNANCY SCHULTZ-DARKENEVA RAKASZ JAMES B. 
WHITNEY 

10. Prophage proteins alter long noncoding RNA and DNA of developing sperm to induce a 
paternal-effect lethality 1111-1117 
RUPINDER KAURANGELINA MCGARRYJ. DYLAN SHROPSHIREBRITTANY A. LEIGHSETH 
R. BORDENSTEIN 

11. Attosecond-pump attosecond-probe x-ray spectroscopy of liquid water 1118-1122 
SHUAI LILIXIN LUSWARNENDU BHATTACHARYYACAROLYN PEARCEKAI LIEMILY T. 
NIENHUISGILLES DOUMYR. D. SCHALLERS. MOELLERM.-F. LIN LINDA YOUNG 

12. Sister chromatid cohesion is mediated by individual cohesin complexes 1122-1130 
FENA OCHSCHARLOTTE GREENALEKSANDER TOMASZ SZCZUREKLIOR 
PYTOWSKISOFIA KOLESNIKOVAJILL BROWNDANIEL WOLFRAM GERLICHVERONICA 
BUCKLELOTHAR SCHERMELLEHKIM ASHLEY NASMYTH 

13. Climate change is an important predictor of extinction risk on macroevolutionary 
timescales 1130-1134 
COOPER M. MALANOSKIALEX FARNSWORTHDANIEL J. LUNTPAUL J. VALDESERIN E. 
SAUPE 

14. Fishing for oil and meat drives irreversible defaunation of deepwater sharks and rays 
1135-1141 
BRITTANY FINUCCINATHAN PACOUREAUCASSANDRA L. RIGBYJAY H. MATSUSHIBANINA 
FAURE-BEAULIEUC. SAMANTHA SHERMANWADE J. VANDERWRIGHTRIMA W. 
JABADOPATRICIA CHARVETPAOLA A. MEJÍA-FALLA NICHOLAS K. DULVY 

15. Adaptive optical imaging with entangled photons 1142-1148 
PATRICK CAMERONBAPTISTE COURMECHLOÉ VERNIÈRERAJ PANDYADANIELE 
FACCIOHUGO DEFIENNE 
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1. Diversity begets stability: Sublinear growth and competitive coexistence across 
ecosystems 
IAN A. HATTONONOFRIO MAZZARISIADA ALTIERIMATTEO SMERLAK 

2. Cryptic diversity of cellulose-degrading gut bacteria in industrialized humans 
SARAH MORAÏSSARAH WINKLERALVAH ZOREALIRON LEVINFALK S. P. NAGIESNILS 
KAPUSTEVA LAMEDAVITAL ARTAN-FURMANDAVID N. BOLAMMADHAV P. YADAV ITZHAK 
MIZRAHI  



3. Continuous evolution of compact protein degradation tags regulated by selective 
molecular glues 
JARON A. M. MERCERSTEPHAN J. DECARLOSHOURYA S. ROY BURMANVEDAGOPURAM 
SREEKANTHANDREW T. NELSONMORITZ HUNKELERPETER J. CHENKATHERINE A. 
DONOVANPRAVEEN KOKKONDAPRAVEEN K. TIWARI DAVID R. LIU 

4. Oral administration of obeldesivir protects nonhuman primates against Sudan ebolavirus 
ROBERT W. CROSSCOURTNEY WOOLSEYVICTOR C. CHUDARIUS BABUSISROY 
BANNISTERMEGHAN S. VERMILLIONROMAS GELEZIUNASKIMBERLY T. BARRETTELAINE 
BUNYANANH-QUAN NGUYEN THOMAS W. GEISBERT  

5. Electron injection and defect passivation for high-efficiency mesoporous perovskite solar 
cells 1198-1204 
JIALE LIUXIAYAN CHENKAIZHONG CHENWENMING TIANYUSONG SHENGBIN SHEYOUYU 
JIANGDEYI ZHANGYANG LIUJIANHANG QI HONGWEI HAN 

6. Grid-plainification enables medium-temperature PbSe thermoelectrics to cool better than 
Bi2Te3 1204-1209 
YONGXIN QINBINGCHAO QINTAO HONGXIAO ZHANGDONGYANG WANGDONGRUI LIUZI-
YUAN WANGLIZHONG SUSINING WANGXIANG GAO LI-DONG ZHAO 

7. Two-dimensional materials by large-scale computations and chemical exfoliation of 
layered solids 1210-1215 
JONAS BJÖRKJIE ZHOUPER O. Å. PERSSONJOHANNA ROSEN 14 MAR 2024: 1210-1215 
FULL ACCESS 

8. Fork coupling directs DNA replication elongation and termination 1215-1222 
YANG LIUZHENGRONG ZHANGDINGXUHAO LIUTINGTING GANCHEN AIJINCHUN 
WUHAOXIN LIANGMOHAN CHENYUEFENG GUORUSEN LU JIAZHI HU 

9. A commercially viable solution process to control long-chain branching in polyethylene 
1223-1228 
ROBERT D. FROESEDANIEL J. ARRIOLAJAAP DEN DOELDERJIANBO HOUTERESITA 
KASHYAPKERAN LULUCA MARTINETTIBRYAN D. STUBBERT 

10. Fracturing and tectonic stress drive ultrarapid magma flow into dikes 1228-1235 
FREYSTEINN SIGMUNDSSONMICHELLE PARKSHALLDÓR GEIRSSONANDREW 
HOOPERVINCENT DROUINKRISTÍN S. VOGFJÖRDBENEDIKT G. ÓFEIGSSONSONJA H. M. 
GREINERYILIN YANGCHIARA LANZI SARA BARSOTTI 

11. Reinforcing self-assembly of hole transport molecules for stable inverted perovskite solar 
cells 1236-1240 
HONGCAI TANGZHICHAO SHENYANGZI SHENGE YANYANBO WANGQIFENG HANLIYUAN 
HAN 

12. Dispersal stabilizes coupled ecological and evolutionary dynamics in a host-parasitoid 
system 1240-1244 
LUCAS A. NELLMIRIAM KISHINEVSKYMICHAEL J. BOSCHCALVIN SINCLAIRKARUNA 
BHATNATHAN ERNSTHAMZE BOULALEHKERRY M. OLIVERANTHONY R. IVES 

13. Structural basis of U12-type intron engagement by the fully assembled human minor 
spliceosome 1245-1252 
RUI BAIMENG YUANPU ZHANGTING LUOYIGONG SHIRUIXUE WAN 

14. Generalized fear after acute stress is caused by change in neuronal cotransmitter identity 
1252-1259 
HUI-QUAN LIWUJI JIANGLI LINGMARTA PRATELLICONG CHENVAIDEHI GUPTASWETHA K. 
GODAVARTHINICHOLAS C. SPITZER 
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1. Spillover effects of organic agriculture on pesticide use on nearby fields 
ASHLEY E. LARSENFREDERIK NOACKL. CLAIRE POWERS 

2. Evolution-inspired engineering of nonribosomal peptide synthetases 
KENAN A. J. BOZHÜYÜKLEONARD PRÄVECARSTEN KEGLERLEONIE SCHENKSEBASTIAN 
KAISERCHRISTIAN SCHELHASYAN-NI SHIWOLFGANG KUTTENLOCHNERMAX 
SCHREIBERJOSHUA KANDLER HELGE B. BODE 

3. Structure and function of the Arabidopsis ABC transporter ABCB19 in brassinosteroid 
export 
WEI YINGYAOWEI WANGHONG WEIYONGMING LUOQIAN MAHEYUAN ZHUHILDE 
JANSSENSNEMANJA VUKAŠINOVIĆMIROSLAV KVASNICAJOHAN M. WINNE LINFENG SUN  



4. Repeated co-option of HMG-box genes for sex determination in brown algae and animals  
RÉMY LUTHRINGERMORGANE RAPHALENCARLA GUERRASÉBASTIEN COLINCLAUDIA 
MARTINHOMIN ZHENGMASAKAZU HOSHINOYACINE BADISAGNIESZKA P. 
LIPINSKAFABIAN B. HAAS SUSANA M. COELHO  

5. Evolution-guided engineering of trans-acyltransferase polyketide synthases 1312-1317 
MATHIJS F. J. MABESOONESTEFAN LEOPOLD-MESSERHANNAH A. MINASCLARA 
CHEPKIRUIPORNSUDA CHAWENGRUMSILKE REITERROY A. MEODEDSARAH 
WOLFFERDINAND GENZNANCY MAGNUS JÖRN PIEL 

6. Volatile communication in plants relies on a KAI2-mediated signaling pathway 1318-1325 
SHANNON A. STIRLINGANGELICA M. GUERCIORYAN M. PATRICKXING-QI 
HUANGMATTHEW E. BERGMANVARUN DWIVEDIRUY W. J. KORTBEEKYI-KAI LIUFUAI 
SUNW. ANDY TAO NATALIA DUDAREVA  

7. Overcoming limitations in propane dehydrogenation by codesigning catalyst-membrane 
systems 1325-1331 
RAWAN ALMALLAHIJAMES WORTMANSULJO LINIC 

8. Stable quantum-correlated many-body states through engineered dissipation 1332-1337 
X. MIA. A. MICHAILIDISS. SHABANIK. C. MIAOP. V. KLIMOVJ. LLOYDE. ROSENBERGR. 
ACHARYAI. ALEINERT. I. ANDERSEN D. A. ABANIN  

9. The propensity for covalent organic frameworks to template polymer entanglement 1337-
1343 
S. EPHRAIM NEUMANNJUNPYO KWONCORNELIUS GROPPLE MARAYNALD 
GIOVINETIANQIONG MANIKITA HANIKELKAIYU WANGTIFFANY CHENSHAAN JAGANI 
OMAR M. YAGHI  

10. Efficient formation of single-copy human artificial chromosomes 1344-1349 
CRAIG W. GAMBOGIGABRIEL J. BIRCHAKELIE MERDAVID M. BROWNGEORGE 
YANKSONKATHRYN KIXMOELLERJANARDAN N. GAVADEJOSH L. ESPINOZAPRAKRITI 
KASHYAPCHRIS L. DUPONT BEN E. BLACK 

11. Alcohol-alcohol cross-coupling enabled by SH2 radical sorting 1350-1357 
RUIZHE CHENNICHOLAS E. INTERMAGGIOJIAXIN XIEJAMES A. ROSSI-ASHTONCOLIN A. 
GOULDROBERT T. MARTINJESÚS ALCÁZARDAVID W. C. MACMILLAN 

12. Spin-mediated promotion of Co catalysts for ammonia synthesis 1357-1363 
KE ZHANGANG CAOLAU HALKIER WANDALLJEROME VERNIERESJAKOB 
KIBSGAARDJENS K. NØRSKOVIB CHORKENDORFF 

13. Chiral ground states of ferroelectric liquid crystals 1364-1368 
PRIYANKA KUMARIBIJAYA BASNETMAXIM O. LAVRENTOVICHOLEG D. LAVRENTOVICH 

14. Ferroelectric nematic liquid crystals form macroscopically twisted structures even from 
achiral constituent molecules 1368-1373 
MATTEO ROSSIALEXANDER E. HAUSMANNPEPE ALCAMIMARKUS MOESTRODARIA 
ROUSSOUSTEVEN M. VAN BELLEGHEMDANIEL SHANE WRIGHTCHI-YUN KUODANIELA 
LOZANO-URREGOARIF MAULANA RICHARD M. MERRILL 

15. Determination of single-molecule loading rate during mechanotransduction in cell 
adhesion 1374-1379 
MYUNG HYUN JOPAUL MENESESOLIVIA YANGCLAUDIA C. CARCAMOSUSHIL 
PANGENITAEKJIP HA 
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1. Vocal learning–associated convergent evolution in mammalian proteins and regulatory 
elements 
MORGAN E. WIRTHLINTOBIAS A. SCHMIDJULIE E. ELIEXIAOMENG ZHANGAMANDA 
KOWALCZYKRUBY REDLICHVARVARA A. SHVAREVAASHLEY RAKULJICMARIA B. JININAD 
S. BHAT ANDREAS R. PFENNING  

2. Molecular mechanism of dynein-dynactin complex assembly by LIS1 
KASHISH SINGHCLINTON K. LAUGIULIA MANIGRASSOJOSÉ B. GAMARETO 
GASSMANNANDREW P. CARTER 

3. BCG vaccination reduces bovine tuberculosis transmission, improving prospects for 
elimination 
ABEBE FROMSAKATRIINA WILLGERTSREENIDHI SRINIVASANGETNET 
MEKONNENWEGENE BEDADABALAKO GUMIMATIOS LAKEWBINIAM TADESSEBERECHA 
BAYISSAASEGEDECH SIRAK VIVEK KAPUR  



4. Design of a SARS-CoV-2 papain-like protease inhibitor with antiviral efficacy in a mouse 
model 1434-1440 
BIN TANXIAOMING ZHANGAHMADULLAH ANSARIPRAKASH JADHAVHAOZHOU TANKAN 
LIASHIMA CHOPRAALEXANDRA FORDXIANG CHIFRANCESC XAVIER RUIZ JUN WANG  

5. Control of cell proliferation by memories of mitosis 1441-1448 
FRANZ MEITINGERHAZRAT BELALROBERT L. DAVISMALLORY B. MARTINEZANDREW K. 
SHIAUKAREN OEGEMAARSHAD DESAI 

6. Biosynthesis of the allelopathic alkaloid gramine in barley by a cryptic oxidative 
rearrangement 1448-1454 
SARA LEITE DIASLING CHUANGSHENYU LIUBENEDIKT SELIGMANNFABIAN L. 
BRENDELBENJAMIN G. CHAVEZROBERT E. HOFFIEIRIS HOFFIEJOCHEN KUMLEHNARNE 
BÜLTEMEIER JAKOB FRANKE 

7. A hyperelastic hydrogel with an ultralarge reversible biaxial strain 1455-1461 
LILI CHENZHEKAI JINWENWEN FENGLIN SUNHAO XUCHAO WANG 

8. Mechanism for feature learning in neural networks and backpropagation-free machine 
learning models 1461-1467 
ADITYANARAYANAN RADHAKRISHNANDANIEL BEAGLEHOLEPARTHE PANDITMIKHAIL 
BELKIN 

9. Ultrafast Kapitza-Dirac effect 1467-1470 
KANG LINSEBASTIAN ECKARTHAO LIANGALEXANDER HARTUNGSINA JACOBQINYING 
JILOTHAR PH. H. SCHMIDTMARKUS S. SCHÖFFLERTILL JAHNKEMAKSIM 
KUNITSKIREINHARD DÖRNER  

10. Oxygen imaging of hypoxic pockets in the mouse cerebral cortex 1471-1478 
FELIX R. M. BEINLICHANTONIOS ASIMINASVERENA UNTIETZUZANNA 
BOJAROWSKAVIRGINIA PLÁBJÖRN SIGURDSSONVINCENZO TIMMELLUKAS 
GEHRIGMICHAEL H. GRABERHAJIME HIRASEMAIKEN NEDERGAARD 

11. Selection of experience for memory by hippocampal sharp wave ripples 1478-1483 
WANNAN YANGCHEN SUNROMAN HUSZÁRTHOMAS HAINMUELLERKIRILL 
KISELEVGYÖRGY BUZSÁKI 

12. Pyrimidines maintain mitochondrial pyruvate oxidation to support de novo lipogenesis 
1484-1492 
UMAKANT SAHUELODIE VILLACOLLEEN R. RECZEKZIBO ZHAOBRENDAN P. 
O’HARAMICHAEL D. TORNOROHAN MISHRAWILLIAM D. SHANNONJOHN M. ASARAPENG 
GAO ISSAM BEN-SAHRA  

13. Biodegradable ferroelectric molecular crystal with large piezoelectric response 1492-1498 
HAN-YUE ZHANGYUAN-YUAN TANGZHU-XIAO GUPENG WANGXIAO-GANG CHENHUI-
PENG LVPENG-FEI LIQING JIANGNING GUSHENQIANG RENREN-GEN XIONG  

14. Quantifying methane emissions from United States landfills 1499-1504 
DANIEL H. CUSWORTHRILEY M. DURENALANA K. AYASSERALPH JIORLEKATHERINE 
HOWELLANDREW AUBREYROBERT O. GREENMICHAEL L. EASTWOODJOHN W. 
CHAPMANANDREW K. THORPE SUSAN THORNELOE 
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1. Apoptotic cell identity induces distinct functional responses to IL-4 in efferocytic 
macrophages 
IMKE LIEBOLDAMIRAH AL JAWAZNEHCHRISTIAN CASARCLARISSA 
LANZLOTHSTEPHANIE LEYKMADELEINE HAMLEYMILAGROS N. WONGDOMINIK 
KYLIESSTEFANIE K. GRÄFEILKA EDENHOFER LIDIA BOSURGI 

2. Removal of Pseudomonas type IV pili by a small RNA virus 
JIRAPAT THONGCHOLZIHAO YULAITH HARBYIRUO LINMATTHIAS KOCHMATTHEW 
THEODOREUTKARSH NARSARIAJOSHUA SHAEVITZZEMER GITAIYINGHAO WU LANYING 
ZENG 

3. Dynamics of magnetization at infinite temperature in a Heisenberg spin chain 48-53 
E. ROSENBERGT. I. ANDERSENR. SAMAJDARA. PETUKHOVJ. C. HOKED. ABANINA. 
BENGTSSONI. K. DROZDOVC. ERICKSONP. V. KLIMOV P. ROUSHAN 

4. Lifelong persistence of nuclear RNAs in the mouse brain 53-59 
SARA ZOCHERASAKO MCCLOSKEYANNE KARASINSKYROBERTA SCHULTEULRIKE 
FRIEDRICHMATHIAS LESCHENICOLE RUNDFRED H. GAGEMARTIN W. HETZERTOMOHISA 
TODA 



5. Molecularly thin, two-dimensional all-organic perovskites 60-66 
HWA SEOB CHOIJUN LINGANG WANGWALTER P. D. WONGIN-HYEOK PARKFANG LINJUN 
YINKAI LENGJUNHAO LINKIAN PING LOH 

6. Bronchoconstriction damages airway epithelia by crowding-induced excess cell extrusion 
66-73 
DUSTIN C. BAGLEYTOBIAS RUSSELLELENA ORTIZ-ZAPATERSALLY STINSONKRISTINA 
FOXPOLLY F. REDDMERRY JOSEPHCASSANDRA DEERING-RICECHRISTOPHER 
REILLYMADDY PARSONS JODY ROSENBLATT  

7. Single body-coupled fiber enables chipless textile electronics 74-81 
WEIFENG YANGSHAOMEI LINWEI GONGRONGZHOU LINCHENGMEI JIANGXIN 
YANGYUNHAO HUJINGJIE WANGXIAO XIAOKERUI LI HONGZHI WANG  

8. Pseudo-nanostructure and trapped-hole release induce high thermoelectric performance 
in PbTe 81-86 
BAOHAI JIADI WULIN XIEWU WANGTIAN YUSHANGYANG LIYAN WANGYANJUN XUBINBIN 
JIANGZHIQUAN CHEN JIAQING HE  

9. Joint environmental and social benefits from diversified agriculture 87-93 
LAURA VANG RASMUSSENINGO GRASSZIA MEHRABIOLIVIA M. SMITHRACHEL BEZNER-
KERRJENNIFER BLESHLUCAS ALEJANDRO GARIBALDIMARNEY E. ISAACCHRISTINA M. 
KENNEDYHANNAH WITTMAN CLAIRE KREMEN  

10. Antibacterial activity of nonantibiotics is orthogonal to standard antibiotics 93-100 
MARIANA NOTO GUILLENCARMEN LIBRITTANY ROSENERAMIR MITCHELL 

11. Prophage terminase with tRNase activity sensitizes Salmonella enterica to oxidative stress 
100-105 
SIVA UPPALAPATISASHI KANTLIN LIUJU-SIM KIMDAVID ORLICKYMICHAEL 
MCCLELLANDANDRES VAZQUEZ-TORRES 

12. De novo design of drug-binding proteins with predictable binding energy and specificity 
106-112 
LEI LUXUXU GOUSOPHIA K. TANSAMUEL I. MANNHYUNJUN YANGXIAOFANG 
ZHONGDIMITRIOS GAZGALISJESÚS VALDIVIEZOHYUNIL JOYIBING WU WILLIAM F. 
DEGRADO  

13. Carbon quaternization of redox active esters and olefins by decarboxylative coupling 113-
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