
WAC /// SESSION TITLE /// FROM 03 TO 06 NOVEMBER 2025

Alfalfa to get back into

planetary boundaries

Christian Huyghe & Claude Tabel

Young professionals event: My project 

in 180 sec

Sequence 1: Agronomy



WAC /// SESSION TITLE /// FROM 03 TO 06 NOVEMBER 2025

Alfalfa to get back into

planetary boundaries

Research and practice on alfalfa-maize intercropping in China

Ruixuan Xu     Yingjun Zhang



WAC /// SESSION TITLE /// FROM 03 TO 06 NOVEMBER 2025WAC /// SESSION TITLE /// FROM 03 TO 06 NOVEMBER 2025

Why we are trying to intercrop alfalfa and maize

Intercropping can increase yield and efficiency, and improve soil quality

Grain yield: 1.5 t/ha                Efficiency: 28%（ fertilizer input ） Protein yield: 47% of intercropping system Soil organic matter: 9%-12%

Li et al, 2020 Nature Plant; Li et al, 2021 Nature sustainability; Li et al, 2022 PNAS 

Alfalfa Silage maize

Alfalfa // Maize

Legume  // Cereal

C3 // C4

⚫ Shortage of forages

⚫ Limited arable land
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Alfalfa-maize intercropping system----higher productivity

Zhang et al, 2011 Field Crops Research; Sun et al, 2019,2020  Plant soil 

Higher system yield: maize    alfalfa

 LER   1.0~1.6

Alfalfa

Maize

Increasing proportion of yield of intercropped maize and alfalfa relative 

to monoculture
Land equivalent ratio
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Alfalfa-maize intercropping system----higher nutrient uptake

Higher system N and P uptake:  maize    alfalfa

 Alfalfa is a stronger competitor for soil nutrients in intercropping system: luxury absorption

Stronger alfalfa root (taproot and lateral root); smaller maize root (crown roots)

Zhang et al, 2011 Field Crops Research; Sun et al, 2019,2020  Plant soil 

Alfalfa in 
intercropping

Maize in 
intercropping

P uptake of maize P uptake of alfalfa Maize crown root number
Dry weight of alfalfa 

lateral root 

Sole Intercropping

N fertilizer recovery 

SoleIntercropping



WAC ///  SESSION TITLE ///  FROM 03 TO 06 NOVEMBER 2025

Alfalfa to maize: 5.52%-10.49%（7-10 mg N/plant）

AMF is the main pathway

Xu et al, In prepararion

Bi-direction N transfer

The amount of N transfer from alfalfa is low 

Zhang et al, 2020  Plant soil

Hyphae density
Mycorrhizal 
colonization 
intensity

N transfer between alfalfa and maize

N transfer rate

Amount of nitrogen transfer
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Fertilizer use in alfalfa-maize intercropping
N application  can effectively enhance the nitrogen status of maize

The intercropping system requires an appropriate fertilizer management

Intercropping Monocropping
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Xu et al，2021, Field Crops Research

Nitrogen recovery efficiencyMaize DM yield Maize CP yield
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 Alfalfa production

Alfalfa-maize relay intercropping in the North China Plain

Spring—dry season Summer —rainy season 

The North China Plain(NCP)

2-3 crops a year

 Autumn: mixed harvesting and ensiling

 Maize production
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Alfalfa-maize relay intercropping in the North China Plain

No-till maize planting into alfalfa Co-growth period Harvesting
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 High productivity: high-density maize in maize stripe

 Alfalfa and maize are harvesting and processing​​ separately

Alfalfa-maize strip intercropping in Northern China

Northern China 

1 crop a year

10 cm

Alfalfa strip  270 cm

330 cm

maize: 40%alfalfa: 60%​​​Actual Land Proportion

maize: 66%alfalfa: 34%Relative ​Land Proportion
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Alfalfa-maize strip intercropping in Northern China

No-till maize planting into alfalfa Co-growth period Harvesting

Laying drip tapes while maize sowing
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Conclusion and outlook

Maximize the production potential of the two forages

Improve the efficiency of land and other resources 
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Thanks for your attention
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• 60000/60000=1
• 52/1000=0.52
• 0.52/（1+0.52）=34%
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