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SOYBEAN YIELD ESTIMATION MODELS BASED ON BIOMETRIC PARAMETERS
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Abstract: The study analyzed the yield of the soybean crop to describe the yield variation in relation to biometric parameters. The Iris soybean variety was cultivated within ARDS Lovrin, in a
non-irrigated system. The biometric parameters of soybean pods (PL - pod length, cm; Pwdt - pod width, cm; PsW - pod shells weight, g; GW - grain weight, g; PW - pod weight, g) and yield (Y,
kg ha-1) were determined. The series of values of the biometric parameters showed a normal distribution, with r>0.900. The regression analysis led to models in the form of equations and
graphic models (3D, isoquants), which described with statistical certainty the yield variation in relation to the considered biometric parameters. The calculated RMSEP parameter confirmed
that yield estimation based on PL and Pwdt parameters was possible under high safety conditions in the study conditions (RMSEP = 492.113 kg ha-1). In the case of the other biometric
parameters, the prediction reliability was confirmed at the level of RMSEP = 568.445 kg ha-1 (PW, and GW), respectively RMSEP = 568.022 kg ha-1 (PW, and PsW).

* Introduction

Soybean is one of the main agricultural crops on a global scale. Within agricultural crops, soybean is a plant of high importance for the production of proteins and oil, the content of nutritional
principles, but also for the agronomic advantages it presents through nitrogen fixation and ecosystem benefits. As a result of the importance of soybean production, there are studies and
concerns for the expansion of soybean crop in new areas.

Soybean yield is the result of the interaction between cultivated genotypes, agricultural technologies and environmental factors. New breeding methods and technologies, based on
biotechnology, are of interest for obtaining more productive genotypes and improving soybean yields.

In some areas of the world, the conventional soybean cultivation systems make the yields low, the ecosystem benefits low, and the farmers' interest in this crop low. The authors have
identified different categories of factors, of a technological, ecological and social nature, which influence the yields of the soybean crop in the study area.

The production differences in the soybean crop, between different categories of farmers, were explained based on the differences in technology, the allocation of inputs, especially fertilizers,
the quality of the biological material and the level of training of the farmers.

The variation in soybean production was associated with the stress generated by environmental factors, limitations of genotypes, inadequate elements of technology, as well as economic
policies. The quality of biological material is an important component for increasing soybean yields.

Morphological characters and productivity elements of soybean plants were studied in relation to environmental factors, with stress factors, for the formation and optimization of yields.

The present study analyzed the soybean yield under non-irrigated crop conditions, 30 in relation to certain productivity parameters, and found yield variation models, in the form of equations
and graphic models.

 Material and method

The study was carried out in the climate and soil conditions specific to ARDS Lovrin, in the
2023-2024 agricultural year. The Iris soybean variety was cultivated in a non-irrigated system.
An appropriate technology for soybeans, specific to the study area, was applied. The sowing
was done in the middle of April, 2024. The maintenance works ensured adequate conditions
for plant growth, associated with the climatic conditions specific to the agricultural year.

In relation to the purpose of the study, the values of some productivity parameters were
determined, such as pod dimensions (length - PL, width - Pwdt), pod and grain weight (PW,
PsW, GW). The determinations were made on plant samples harvested at the physiological
maturity of the plants.

The experimental data were analyzed mathematically and statistically appropriately, in order
to estimate soybean production based on the determined biometric parameters. The statistical
calculation module in EXCEL was used, presumably dedicated applications.
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e Results and discussions The yield variation (Y), in relation to PW and PsW parameters, was described by equation
The values of the productivity parameters analyzed for the soybean crop showed a normal (3), under con.di.tions of Multiple R = 0-5_74- The graphic distribution of Y values in relation
distribution, under conditions of r = 0.979 (PL parameter), r = 0.937 (Pwdt parameter), r = to the productivity elements (PW, PsW) is presented below.

0.985 (PsW parameter), r = 0.979 (GW parameter), r = 0.974 (PW parameter), r = 0.964 (Y
parameter). The representation of the distribution of data series, as normal probability plot is
presented for productivity parameters. Graphical distribution of data series for productivity
parameters in soybeans, Iris is presented below.

The regression analysis was applied to describe through equations the yield variation (Y, kg
ha-1) in relation to productivity elements. The yield variation (Y), in relation to the size of the
soybean pods, was described by equation (1), under conditions of Multiple R = 0.705.
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The graphic distribution of Y values in relation to the productivity elements (PL, Pwdt) is
presented below.
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From the analysis of the RMSE values, it was found that the best level of yield estimation,
under the study conditions, was based on the PL and Pwdt parameters (RMSEP = 492.113
kg ha-1), compared to the estimation based on the PW and GW parameters (RMSEP =
568.445 kg ha-1), or in the case of PW and PsW parameters (RMSEP = 568.022 kg ha-1).
The estimation of biomass production, yield, or some quality indices in agricultural crops,
have been described by different models, in relation to cultivated genotypes, fertilization,
or other elements of technology.

Under the conditions of the present study, non-irrigated crop system, the variation of
soybean yield was described in terms of statistical safety, with a margin of safety given by
RMSEP between 492.113 kg ha-1 and 568.445 kg ha-1. This can be associated with
drought, the presence of weeds in the crop.

* Conclusions

The Iris soybean variety recorded specific values for productivity parameters in the
experimental and climatic conditions. The data series for the analyzed parameters
presented a normal distribution.

The regression analysis led to models in the form of equations, which safely described the
yield variation (Y, kg ha-1) in relation to the considered parameters, as a direct relationship
and interaction. Based on the PL and Pwdt parameters, it was possible to estimate the
yield, with a higher safety level compared to the other parameters. The safety level was also
confirmed by the RMSEP parameter, which under the conditions of the PL and Pwdt
parameters was RMSEP =492.113 kg ha-1.

Under the conditions of the other parameters, yield estimation was possible, but at a lower
safety level, and with less precision.

The yield variation (Y), in relation to the weight of pods and the weight of soybeans grains,
was described by equation (2), under conditions of Multiple R = 0.573. The graphic
distribution of Y values in relation to the productivity elements (PW, GW) is presented below.
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