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THE IMPORTANCE OF KNOWING THE PHENOLOGY OF CARINATA 

ØUnderstand the phenology of the crop is the first step to introduce any 

crop in a new area.

ØCharacterize the adaptation of the crop to different environments

ØAvoid the risk of Frost during different phases of the cycle and the heat 

shock during the grain filling.  

Ø Locate the critical period, during which yield is defined, in the best 

environmental conditions.

ØAvoid or minimize yield reductions due to delays in sowing dates. 



¿WHAT ARE THE FACTORS THAT REGULATE THE DEVELOPMENT OF THE CROP?

TEMPERATURE: Affects the crop during the whole cycle. The warmer 
temperature the shorter the cycle duration (measured in calendar days). 
For the duration of the cycle measured in Thermal Time (Degree days °Cd) 
normally a base temperature of 0-5 °C is assumed. 

PHOTOPERIOD: Brassica Carinata can be considered a quantitative long 
day plant in relation to its response to photoperiod as the longer the 
daylength the shorter the cycle. Photoperiod response normally is evident 
from emergence to flowering initiation.

VERNALIZATION: Generally, this requirement appears in winter cultivars 
and during the vegetative phase. Optimal vernalization temperatures is 
from 4 to 9 °C.
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Best-fit values Avanza Nujet400
Intercept 1221±258 1237±203
Slope -6,833±1,8 -6,833±1,4
Inflexion Point 158±5 156±4
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Avanza: 68.3 Kg/ha day
Nujet:   68,3 Kg/ha day
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Source: NUSEED-School of Agriculture UBA 
Agreement (2021) 
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12/5/2021 SD1          
1/6/2021 SD2          

23/6/2021 SD3          
16/7/2021 SD4          
29/7/2021 SD5          
20/8/2021 SD6          

METHODOLOGY: Six different sowing dates from May to August were carried out under field conditions at 
the experimental field of School of Agriculture University of Buenos Aires during 2021 growing season

Early

Late

Phenological stages were determined throughout the 
crop cycle in both Nujet 400 and Avanza 641 
genotypes. 

Duration was measured in calendar days and Thermal 
time ( Degree days - °Cd -) using a Base temperature 
of 0°C. 

Yield and its components were also determined
Phenological Stages of Sowing, Emergence, Rosette (4 emerged leaves – V4), Floral Bud (FB), First 
Flowering (FF), First Fruiting Fr), Green grains (GG), Colored Grains (CG) and Physiological maturity (M).

OBJECTIVE: Design a simple model for predicting phenology in two genotypes of Brassica Carinata
(Nujet 400 and Avanza 641) for a large number of locations in Argentina within the agreement between 
NUSEED company and the school of Agriculture of the University of Buenos Aires

Agreement: NUSEED- School of Agriculture University of Buenos Aires 



Sowing dates for CHRONOS´s Model October 25th 2021 Sowing date 16 July: 
Photo September 2021 Hyola 830

Diamond
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The duration of the cycle was shortened as sowing dates was delayed. 
Sowing dates were from: Middle may (12 May) to late August (20 August)
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V4 = 1,0051x + 28,522
R² = 0,991

FB = 0,6391x + 136,26
R² = 0,9909

FF = 0,6255x + 153,89
R² = 0,941

FR = 0,6096x + 164,28
R² = 0,9649

GG = 0,4697x + 215,76
R² = 0,991

Maturty = 0,4189x + 253,06
R² = 0,9838
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V4 = 1,0195x + 26,236
R² = 0,9903

FB= 0,6598x + 133,76
R² = 0,9901

FF = 0,6431x + 151,66
R² = 0,9558

FR = 0,6118x + 164,02
R² = 0,9626

GG = 0,5454x + 198,5
R² = 0,9726

Maturity= 0,424x + 252,23
R² = 0,9861
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CHRONOCARINATA: Steps to build the model

Both genotypes showed small differences in the duration of the phases 
that were registered throughout the crop cycle measured in calendars 

days and in thermal time.

9 June9 June

18 August (FB)

16 November (Maturity)

26 August (FB)

16 November (Maturity)



As the duration of the phases were measured in Thermal time, allowing  independence from variations in 
temperature, we used a long-term climatic series to convert the thermal time value into calendar days. 

CHRONOCARINATA: Steps to build the model

S-E = 0,7455x - 5,9301
R² = 0,9338

E-Fr = 0,0567x2 - 24,243x + 3743,9
R² = 0,9442

Em-V4= 0,6526x + 283,17
R² = 0,3171

E-FB = 0,02x2 - 9,9505x + 2064,7
R² = 0,9355

E-FF = 0,0442x2 - 18,381x + 3019,6
R² = 0,3671

E-Maturity = 0,0392x2 - 17,598x + 4251,8
R² = 0,9396

E-GG= 0,0011x2 - 3,0373x + 2304
R² = 0,9177
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S-E = 0,7455x - 5,9301
R² = 0,9338

E-Fr= 0,0463x2 - 19,497x + 3264,8
R² = 0,7751

Em-V4 = 0,9093x + 239,92
R² = 0,4271

E-FB = 0,0153x2 - 7,8424x + 1863,4
R² = 0,9007

E-FF = 0,026x2 - 11,777x + 2437,6
R² = 0,7406

E-Maturityy = 0,027x2 - 12,863x + 3812,3
R² = 0,8738

E-GG = 0,0217x2 - 9,5738x + 2718,5
R² = 0,4795
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How CHRONOCARINATA was built?

The algorithms ("inputs") for the cultivars AVANZA and NUJET were introduced into climatic series of 
30 years of data for more than 250 locations of Argentina to obtain the interannual variability and 
predict the different phenological events. The "outputs" obtained were the dates of occurrence of the 
different phenological events measured in calendar days and in thermal time using a base temperature 
of 0°C.

The historical series of temperature for each locality were obtained from (NASA-POWER Project: 
National Aeronautics and Space Administration–Prediction of Worldwide Energy Resources). Frost risk 
from emergence to Rosette stage (four emerged leaves) and the soil useful water for the crop (up to 1 
m depth soil) at different stages was also calculated. Additionally, “heat shock” was also calculates 
during the grain filling phase (after flowering time). The critical period for yield was also included into 
the program.

The model in this preliminary version is presented by an EXCEL program and in the future will be 
programmed to be used in a WEB site. 

CHRONOCARINATA: Model Callibration



Initial screen of the CRONOCARINATA model in Excel format

CHRONOCARINATA: ¿How does de model Look to be used?
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Em 13.2 8 -11.9 99.2 142.3
V4 23.0 12 -19 91.7 361
FB 11.4 4 10.5 100 110.2
FF 9.2 4 0.2 88.8 0.036
FR 19.5 7 -15.3 82.2 232.8
Mat 12.8 4 8.4 85.7 70.3

The model was validated using independent 
data provided by NUSEED (Ing Orlando 
Vellaz). The independent data were originated 
in experiments carried out by the company 
between 2018 and 2021 for Avanza 641 and 
Nujet 400 in different locations of Argentina. 

The model showed an error of prediction that 
was variable depending on the phenological 
phases. At first flowering the prediction error 
was of 9 days.

CHRONOCARINATA: Validation of the model using independent data

1:1



During 2022 growing season the experiments for phenology determination will be 
repeated for Nujet 400 and Avanza 641 as well as including new varieties provided by 
the NUSEED company

Experiments will be carried out in a wider range of sowing dates respect to 2021 and 
conduced under not biotic and abiotic limitation (similar that in 2021)

The data of both years 2021 and 2022 will be used together to built new algorithms and 
running those with 30 year of climatic data (from NASA POWER) in 250 locations of 
Argentina. This model, depending on the objective of the company, can be replicated in 
different countries. To do that it is necessary to have phenological experiments in those 
countries. 

During 2023 the model (that is actually in an Excel format) will be programmed using 
PHP language to be available in a WEB site of the FAUBA domain with public free 
access (at least for the commercial cultivars) (see http://cronosoja.agro.uba.ar/).

CHRONOCARINATA: Next Steps for 2022/23 



Thanks for the attention

https://www.instagram.com/grupotrigo.fauba/

Teamwork: Daniel Miralles, Gonzalo Rivelli, Carina Ibañez, Maximiliano 
Rodriguez, Gabriela Abeledo, Deborah Rondanini
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