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a b s t r a c t 

Agroecological studies on sugarcane intercropping commonly 

generate complex datasets. A generic database (AEGIS –

Agro-Ecological Global Information System) has been devel- 

oped to facilitate the use of these datasets. The data de- 

scribed in this paper includes data from 8 experiments car- 

ried out on Reunion Island from 2012 to 2021 under three 

soil and climatic conditions to assess the capacity of cover 

crops in the sugarcane inter-row to control weed growth. 

Each experiment consisted of the comparison of three treat- 

ments in the inter-row: i) sugarcane with chemical weed- 

ing, ii) sugarcane with a cover crop sowed in the inter- 

row, and iii) sugarcane with spontaneous weed flora in 

the inter-row. The datasets contain data for sugarcane and 

cover crop observations (e.g., yield), weed flora, including 

104 weed species (e.g., ground cover), crop management (in- 

cluding manual and chemical weedings), soil analyses, and 
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daily weather. This dataset provides an adequate experimen- 

tal dataset to calibrate or validate crop model simulations 

under intercropping. 

© 2023 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Type of data Table 

How the data were acquired Data were obtained from a network of height randomized-block agronomical 

experiments with three treatments. The data included crop management 

information (harvest dates, weeding interventions, fertilization rate), field 

measurements (biomass, plant ground cover), weather measurements from 

meteorological stations, and spontaneous flora description. Plant biomass and 

ground cover were measured in sub-plots, excluding borders. 

Data format Raw Analyzed 

Description of data collection Experimental dataset from sugarcane experiments with three inter-row weed 

management: i) chemical weed control in the inter-row, ii) cover crop sown in 

the inter-row, iii) no weed control in the inter-row. 

Data source location · Institution: eRcane and CIRAD 
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· Country: France 
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Value of the Data 

• These datasets contribute to the available resources on specialized agricultural domains and,

more specifically, the cover crop domain. 

• Agronomists can use these datasets to assess intercropping performance in meta-analyses. 

• These datasets are valuable for calibrating and validating sugarcane crop models. 

1. Objective 

Weeds are the main bioaggressors of sugarcane on Reunion Island. In tropical conditions,

weed control is a significant challenge for sugarcane growth. The objective of the experimental

network was to develop innovative intercropping management in sugarcane cropping systems to

reduce the use of herbicides. To this end, the experiments aimed to evaluate sugarcane and cover

crop intercropping in terms of i) weed suppression, ii) sugarcane yield (including richness), iii)

herbicide frequency application index, and iv) the number of additional mechanical or manual

weeding. 

2. Data Description 

The experimental data were separated per individual dataset, including data for one exper-

iment during one sugarcane crop cycle (hereafter defined as a trial, [1–27] ). Eight experiments

were included with different duration ( Table 1 ) and different numbers of cover crop species

compared in the sugarcane inter-row. 

Each dataset is organized into six different files in the AEGIS format (Agro-Ecological Global

Information System, [28] ): 

• Accession: It contains the taxonomic description of the different plant species with a unique

identifier, the EPPO code. 

• Design: This is the description of the experimental design and the different levels of

observation (also called experimental unit "exp_unit" including five levels. ( Fig. 1 ): trial,

block, plot, subplot (row or interrow), and plants (sugarcane, cover crop, weeds, weed-

ing = weeds + cover crop and weed species). 

• Variables: This file describes the observed variables sorted by classes (environmental variable,

crop management…) and subclasses (plant, soil, climate…) ( Table 2 ). 

• Observations: This file contains the values and dates of the variables observed on a given

experimental unit. 

• ITK: This is the description of the cropping practices carried out during the growing season

on all the plots of the devices 

• Weather: It contains daily weather data. 
Table 1 

List of experiments in the datasets, including the number (Nb) of cover crop (CC) tested. 

Experiment Latitude Longitude years Nb of CC species 

P12 −20.903 55.532 2018–2020 1 

P41 −20.903 55.528 2015–2021 9 

P25 Montagne −20.902 55.531 2018–2020 2 

P25 LEG −20.902 55.531 2012–2016 5 

P25 ITK −20.902 55.531 2013–2015 3 

Canecoh OF −21.047 55.682 2018–2020 2 

Ecocanne AC −21.067 55.280 2015 2 

Ecocanne OB −21.066 55.285 2014 2 
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Fig. 1. AEGIS experimental units structure and dependency within the Design file in each dataset. 

Table 2 

Available variables in the datasets. 

Class Subclass Variables File 

Environmental 

variable 

Climate Daily temperature, precipitation, global 

radiation, and potential 

evapotranspiration 

Weather tab 

Environmental 

variable 

Soil Chemical characteristics (pH, C, N, P, K, 

Ca, Mg…) and soil type at the 

beginning of the trials 

Observations tab 

Experimental 

variable 

Agronomic traits Sugarcane yield, plant ground cover, 

number of manual weedings, herbicide 

frequency application index 

Observations tab 

Experimental 

variable 

Biomass quality 

traits 

Sugar richness in sugarcane Observations tab 

Crop management Crop cycle Sugarcane crop ratooning number Observations tab 

Crop management Harvesting Sugarcane planting and harvest dates ITK tab 

Crop management Irrigation Irrigation management (yes or no) ITK tab 

Crop management Mineral fertilization N, P, and K mineral application dates 

and rates 

ITK tab 

Crop management Sowing Cover crop sowing dates, density, 

method, and row numbers 

ITK tab 

Crop management Herbicide 

application 

Details of each herbicide application 

date, type, and dose 

ITK tab 

Crop management Manual weeding Manual weeding dates and localization ITK tab 

Crop management Mechanical 

weeding 

Mechanical weeding dates and types ITK tab 

2
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.1. Experimental Design, Materials, and Methods 

.1.1. Experimental Network 

Eight experiments were conducted over 11 years ( Table 1 ). Five experiments were conducted

n-station in the North of the Island on a Nitisol (WRB classification). One experiment was con-

ucted on-farm in the East on a Ferralsol, and the last two were conducted in the West on an

ndic Cambisol. Soil chemical characteristics were measured at the beginning of each exper-

ment. The weather variables from the experiments were obtained from the Meteor software

 https://smartis.re/METEOR ), which interpolates daily weather variables from the Meteo France

nd CIRAD weather station network. 

.1.2. Experimental Design and Sugarcane Management 

Each experiment consisted of a randomized-block sugarcane ( Saccharum officinarum ) planta-

ion comparing at least three inter-row treatments: a weedy treatment with no weed control in

https://smartis.re/METEOR
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the sugarcane inter-row, a treatment with a cover crop sown each year in the inter-row and a

treatment with complete chemical weed control. Some experiments included different levels of

cover crop treatments (i.e., different cover crop species sown and compared to the same control

treatment). Each treatment included two to four repetitions in plots ranging from 60 to 780 m ²
depending on trials (see Design file). The sugarcane was planted at a row distance of 1.5 m in

all experiments. The planted cultivar varied depending on the experiment. All experiments were

irrigated except for "Canecoh OF" in the East rainy part of the Island. NPK mineral fertilization

was applied to ensure non-limiting conditions. In most trials, fertilization has been split with a

first application one month after planting or harvest and a second at 2–3 months. 

2.1.3. Weed Management 

A pre-emergent herbicide was applied in the trials after sugarcane planting or harvesting. In

the chemical control treatment, additional post-emergent herbicides were applied. During sug-

arcane growth, manual weedings of the sugarcane rows and a specific manual weeding of the

most harmful weeds in all treatments were performed. In the cover crop treatment, additional

manual weedings were occasionally performed when ground cover by weeds exceeded 30% of

ground cover. 

2.1.4. Cover Crop Management 

13 cover crop species and crop mixture were tested in the experimental network. Cover crops

were sown manually or mechanically in two to three lines depending on trials. The sowing date

depended on trials. At the end of their development, cover crops died gradually with sugarcane

closure or were destroyed. Sowing densities were determined based on previous studies and

literature [29] . In the cover crop mixture, the sowing density of cover crops in pure was divided

by the number of present species. 

2.1.5. Field Measurements 

Sugarcane yield (stalk fresh mass) was measured at harvest by sampling all sugarcane stalks

on the two rows in the middle of the plot (i.e., a minimum of 30 m ² areas). Sugarcane richness (%

of fresh stalk mass) was measured with the near-infrared spectroscopy method [30] . The ground

cover by cover crops and weeds was estimated using a visual notation method in the whole plot

according to a rating scale ranging from 0 to 100% [ 29 , 31 , 32 ]. In each trial plot, ground cover by

i) cover crops, ii) weeds, and iii) each weed species was performed every month during the

first six months and then every two months up to the sugarcane harvest. Finally, the herbicide

frequency application index was calculated as the sum of the ratio of the herbicide dose applied

divided by the recommended dose across each herbicide application in a specific plot [33] . 
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