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• Introduction

• Global food security fundamentally depends on the stability of straw grain production, with winter wheat (Triticum aestivum) occupying a
strategic position in the crop structure of Romania. However, the efficiency of mechanized harvesting is conditioned by a series of variable
factors, because, as highlighted (CUJBESCU et.al., 2021; R., BOIBOREAN, et al., 2025), the performance of modern combines is directly
limited by the inhomogeneity of the crop and the extreme climatic conditions that occur during the harvest window.

• Material and method

• The studies were conducted on the Răcășdia farm, managed by S.C. Agri Trade Oravița S.R.L. (Caraș-Severin county), in the 2025 agricultural 
campaign.

• The studied area was 240 ha, distributed in three homogeneous plots.

• The seed was winter wheat, Lovrin 34 variety.

• Plant fall rate of 90% and high grain moisture (23%), caused by atypical climatic conditions.

• A conservative work system (minimum tillage) was implemented:

• Land preparation was carried out with the John Deere 8230 aggregate + Field Boss 5000 disc harrow (without plowing).

• Sowing was carried out with the Fendt 260 assembly + Horsch 6.25 seed drill (rate: 300 kg/ha).

• For harvesting, two high-performance combines equipped with 9 m headers were used: Claas Lexion 600 and John Deere W 650

• Methodology for determining production indices

• The evaluation of biological production was carried out in the early ripening phase, using the metric frame sampling method (1 m2).

• Location: 10 control points arranged on the diagonal of the field (for areas > 100 ha).

• Biometric indicators analyzed:

• -ear density (Nsp);

• -ear fertility (Nb - grains/ear);

• -1000-grain mass (MMB).

• Kinematic and logistic performance determination:

• -theoretical speed (vt): calculated according to the nominal feed flow rate 

• -real speed (vr): determined by the standard sector method (time measurement over a distance of 33 m).

• -logistical efficiency: The duration of the hopper evacuation cycle was monitored in two modes: static (stationary) and dynamic (moving).

• Quantification of harvest losses

• The identification of losses was achieved by collecting residual material from the stubble and from the straw furrow, being classified as 
follows:

• -header losses: ears left below the cutting height or not picked up due to the falling of the grain.

• -threshing losses: grains remaining in the unthreshed ears (due to high humidity).

• -separation and cleaning losses: loose grains evacuated together with the straw and chaff.

• For numerical conversion into mass units, the determined value of MMB (42 g) was used, related to the standard surface of 1 m2. All data 
were subsequently rectified to the standard calculation humidity of 14%.

• Results and discussions

• Studies conducted on the 240 ha revealed a high biological potential for the Lovrin 34 variety, despite the difficult climatic conditions. 

• The production of 6,108 kg/ha demonstrates the adaptability of the Lovrin 34 variety to the pedoclimatic conditions of Caraș-Severin 
County. However, the high humidity of 23% at the time of harvest influenced the mass of the grains, requiring subsequent rectification of 
the data to the standard humidity of 14% for a real economic evaluation. 

• The degree of plant fall of 90% represented the main limiting factor for the working capacity of the Claas Lexion 600 and John Deere W 650 
combines.

• Theoretical speed (vt): 0.919 m/s (approx. 3.3 km/h) – calculated for an optimal flow.

• Actual speed (vr): 0.422 m/s (approx. 1.5 km/h).

• Reducing the forward speed by more than 54% was a mandatory technological measure. In the absence of plant lifters on the header, a 
higher speed would have led to a “crawling” effect of the plant mass and to the exponential growth of uncut ears.

• This kinematic adaptation ensured a constant mass flow, preventing the threshing elements from blocking due to the large volume of wet 
biomass.

• Losses were monitored across the three main categories, with the results highlighting the direct impact of the absence of fallen grain 
accessories and humidity.

• Losses at the cutting device (Heder) - due to the 90% fall rate and the lack of grain lifters, average losses of 107.2 kg/ha were recorded.

• This value represents approximately 1.75% of the total production, exceeding the 1% admissible threshold for this functional unit. 

• The ears remaining below the cutting height constitute the majority of these losses.

• Conclusionst

• Although the growing conditions were difficult, the Lovrin 34 variety demonstrated a remarkable biological production capacity, reaching 
an average of 6,108 kg/ha. 

• The 1000-grain weight (MMB) of 42 g confirms good grain filling, but the high moisture content of 23% at harvest imposed additional 
logistical costs for conditioning and drying.

• The 90% fall rate was the determining factor in reducing working efficiency. 

• The actual forward speed dropped drastically to 0.422 m/s (approx. 1.5 km/h), representing a decrease of over 54% compared to the 
theoretical speed of 0.919 m/s. 

• This reduction was necessary to: - ensure a constant mass flow in the threshing units; allow the cutting device to take up the plant mass 
lying on the ground; avoid losses due to non-cutting and technological blockages.

• The study demonstrates that losses are directly proportional to the technical equipment of the header in lying conditions:

• - losses at the header: in the absence of plant lifters, average losses of 107.2 kg/ha were recorded.

• These represent the largest share of total losses, being caused by the technical impossibility of the knives to cut the ears below the header 
clearance level.

• - losses at threshing and separation: these ranged between 45.6 and 48.2 kg/ha, being influenced by the 23% humidity which increased the 
adhesion force of the grain in the ear and made sifting on the sieve more difficult.

• Both the Claas Lexion 600 and the John Deere W 650 confirmed their status as high-performance machines, managing to handle a large 
volume of wet biomass. However, their performance was conditioned by rigorous dynamic adjustments (high thresher speeds and optimal 
concave openings). 

• The implementation of the bunker unloading system on the go was essential to compensate for the time lost due to the low forward speed.
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Abstract:  The purpose of the study is to evaluate the efficiency of the technological flow for harvesting winter wheat 

(Lovrin 34 variety) in the specific pedoclimatic conditions of the Răcășdia area (Caraș-Severin county), focusing on the impact of 
atypical climatic factors (high humidity and 90% fall rate) on the performance of high-capacity combines.
The objective of the study was to estimate the productive potential, determine biological production through biometric indicators 
(Nsp, Nb, MMB).
The research was carried out in July 2025, on an area of 240 ha, using two combines: Claas Lexion 600 and John Deere W 650. The 
metric frame sampling method (1 m2) was applied to determine the density and stubble losses. The working speed was measured 
by the standard sector method (33 m), and the technological losses were calculated by collecting unthreshed ears and loose grains 
after the passage of the aggregates.


