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Table 1. Information of studied fields and harvesting operations
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20 3.4 John Deere 1055 13 1400/4/21 Varan 1
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Table 2. Yield loss before harvest (Natural loss) at studied fields
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Figure 1. Head loss under different planting density
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Figure 2. Beating loss in different levels of crop yield
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Figure 3. Cleaning loss in different levels of crop yield
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Table 3. Crop yield and yield loss components under different combine forward speed
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number per * Plant denélty Combine forward  Beating loss ~ Cleaning loss  Head loss (%) Vield (tha) 1055 (%)
meter (Plant m2) speed (km/h) (%) (%)

1 32 John Deere 1055 1385 194 1.79 3.40 0.03 0.02 0.45 1.44 0.51
2 30 John Deere 1055 1385 200 1.36 3.50 0.30 0.31 3.12 1.39 3.73
3 35 John Deere 1055 1385 74 1.82 3.35 0.01 0.04 3.52 1.70 3.57
4 18 John Deere 1055 1385 74 1.88 3.24 0.01 0.04 3.19 1.20 3.24
5 36 John Deere 1055 1385 91 1.42 4.01 0.00 0.39 1.55 1.69 1.95
6 16 John Deere 1055 1385 69 1.61 3.79 0.01 0.09 5.14 1.15 5.23
7 38 John Deere 1055 1385 154 1.64 3.72 0.03 0.15 0.53 2.13 0.71
8 19 John Deere 1055 1385 189 1.54 3.95 0.07 0.18 2.65 1.23 291
9 38 John Deere 955 1385 189 1.79 3.41 0.01 0.07 2.29 2.43 2.37
10 40 John Deere 955 1385 194 1.71 3.57 0.10 0.16 2.55 1.73 2.80
11 25 John Deere 1055 1385 200 1.74 3.50 0.30 0.27 4.25 1.42 481
12 14 John Deere 1055 1385 80 1.56 3.90 0.00 0.86 3.24 1.10 411
13 13 John Deere 1055 1385 74 1.85 3.30 0.01 0.08 3.46 1.11 3.55
14 30 John Deere 955 1385 194 1.74 3.50 0.05 0.22 2.40 2.08 2.66
15 35 John Deere 1055 1385 171 1.61 3.80 0.05 0.32 1.31 1.68 1.67
16 30 John Deere 1055 1385 200 1.69 3.60 0.01 0.12 1.25 1.63 1.39
17 35 John Deere 955 1385 223 1.53 4.00 0.01 0.47 1.08 1.79 151
18 39 Straw Walker 1390 217 3.05 2.00 0.01 0.47 2.05 1.74 2.05
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Figure 4. The head and total yield loss under different spike density (per square meter)
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Evaluating the effect of combine relative reel speed /forward speed on wheat losses
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EXTENDED ABSTRACT

Introduction: Harvest loss is one of the main challenges in wheat production systems. More than 75% of harvest
losses are related to the header loss which is influenced by various factors such as defective cutting blade and
unsynchronized speed between the combine forward with reel speed and plant density. The low performance of
wheat combine harvesters has always existed and yield losses during harvesting will result in less income for the
farmers. Therefore, estimating the amount of harvest losses within different parts of the harvester and determining
the factors affecting yield loss according to the actual situation of mechanized wheat harvesting is important for
the effective reduction of harvest losses.

Methodology: The Present study was performed at the research station of Dryland Agricultural Research Institute
(DARI) located at Maragheh during the 2020-2021 cropping season and 18 dryland winter wheat fields were
assessed for estimating harvest loss. The soil tillage system was carried out as minimum tillage and sowing rate
was 380 plant m-2. Harvest losses were measured separately for head losses, cleaning losses, and beating losses.
John Deere 1055 and 955 combine harvesters were evaluated in this study. Seasonal services of the harvesters
were performed before the experiment and its technical health was ensured. Each plot area was 120 m2 that the
head losses and yield estimation were evaluated in half of the plot (60 m2) and the other half of the plot was
devoted to the estimation of cleaning and beating losses. Also, to determine the effective factors in the rate of
losses of different units, forward speed, linear speed of the Reel, spike density, crop yield, and grain moisture
were measured at the harvest time.

Research findings: The results showed that the loss of cutting unit had the largest share of harvest loss with 89%.
By implementing the correct settings of the cleaning and beating units and choosing the right harvest time, as well
as choosing reel speed (RS) in accordance with the forward speed (FS), the head loss was reduced by 0.45% and
the total loss was reduced by 0.51%. Head losses increased with a decreasing ratio of RS/FS (V2/V1) and the
lowest head loss was obtained at a relative speed (V2/V1) of 1.6-1.8. By reducing the FS to 2 km/h and increasing
the relative speed (V2/V1) to values greater than 2, as well as by reducing the relative speed to 1.36, head losses
increased sharply. In other words, by adjusting the FS according to the spike density and stabilizing the relative
speed (V2/V1) in the allowed limit (1.6-1.8), as well as making the correct adjustments of the winnowing and
threshing system, the losses of the combine were reduced to less than 1%. To reduce the losses of the cutting unit,
it is necessary to design and install the relative speed (V2/V1) stabilization system for grain harvesters.
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