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Model parameters

Weed species Model TiSE b1 SE 0%SE R? RMSE ME
Amaranthus retroflexus Logistic 99.87+0.13  -9.45+0.23 51738+ 1.11 0.99 0.60 1.00
Portulaca oleracea Logistic 99.81+0.25 -7.69+0.22 451.19 +£2.07 0.94 8.55 0.93
Chenopodium album Gompertz  99.85+1.20  190.25+19.31 447.20 +15.08 0.91 11.59 0.81
Alopecurus myosuroides Logistic 99.97+0.70  -5.79 £0.40 610.46 + 7.87 0.99 1.84 0.99
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Weed species Model R? RMSE ME
Amaranthus retroflexus Logistic 1.00 1.59 1.00
Portulaca oleracea Logistic 0.96 7.74 0.94
Chenopodium album Gompertz 0.94 8.55 0.93
Alopecurus myosuroides Logistic 0.97 7.02 0.95
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Modeling the emergence pattern of weed dominant species in sugar beet (Beta vulgaris L.) field

Abstract

The accuracy and simplicity of mathematical models have made them an excellent tool for predicting the pattern of
weed species in field conditions. In order to determine the best sigmoid model among the Gumpertz, Weibull, Logistic,
and Richards models in predicting the emergence of the dominant annual weed species in the sugar beet fields, an
experiment was conducted at the research farm of Ferdowsi University of Mashhad, Agricultural Faculty, Iran, in 2019-
2020 growing season. The destructive evaluation of weeds including Amaranthus retroflexus, Portulaca oleracea,
Chenopodium album, and Alopecurus myosuroides was done every 10 days using 12 quadrats of 0.25 square meters
which were located randomly in the sugar beet field (with an area of 300 square meters). Using STM? model, the daily
soil temperature at a depth of 5 cm was simulated. The results showed that according to the AIC,, the logistic model
had the best prediction of the weed seedling emergence of 4. retroflexus, P. oleracea and A. myosuroides (AIC.= 3.30,
2.38, and 2.99, respectively). However, for C. album, the Gumpertz model showed the best prediction of the seedling
emergence pattern with an AIC. of 2.78. For the four studied weeds, the best models accurately predicted cumulative
seedling emergence as a function of soil thermal time (R? > 0.91, RMSE < 11.59 and ME > 0.81). Validation of the
top models also showed the good accuracy of these models in predicting the weed seedling emergence (R? > 0.94,
RMSE < 8.55 and ME > 0.93). It should be noted that these findings should only be used as a general guide and not an
absolute predictor of weed emergence time in sugar beet fields.
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