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Abstract        Harvesting is crucial group works to ensure timely collection 
and with minimum loss of grain production. Meanwhile, it has the greatest 
weight in terms of consumption of labour and material costs throughout 
the mechanization technology. 
This paper presents a comparative study on the performance of different 
types of cereal grain harvesters having full knowledge of techniques 
aimed at the rational exploitation. Thus, it was pursued in two Romanian 
production harvesters (C-12 P and Gloria 1420) and three harvesters 
made by foreign companies (Claas Dominator, John Deere and MDW) on 
three farms in Timiş County (S.D. Timisoara, Lovrin and Comloşu Mare) 

during the wheat harvest in 2009. 
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The cereal harvesting is the fulfilment and the 

end of the agricultural production process as it is the 

meeting point of all man's doings, of all spiritual and 

material efforts, that the society invested in the 

agricultural process with the explicit goal of producing 

material goods. 

The cereal harvesting combines are among the 

most complex machines, which are used in agriculture. 

They are very sophisticated, as they are made up of 

different gears and specialised operating parts, but also 

of a lot of auxiliary technical and checking systems. 

This work represents a comparative study regarding the 

performances of the different cereal harvesting 

combines. 

 

Materials and Methods 

 
This study was carried out on combines, such as C-12 

and C-14, made in Romania and on those of the type of 

CLASS-Dominator, John-Deere and MDW when 

harvesting wheat in different geographical areas. 

Matters of economic efficiency and quality 

requirements made this study necessary. 

 

Results and Discussions 

 
The study was carried out at the wheat 

harvesting, the results varying between 2.800 kg/ ha 

and 7.300 kg/ ha and the grain humidity between 14,5 

– 16,5%, the ratio grains/ straw is lying between 0,5 -

1,14. These results are presented in table 1. 

The MDW combine was at our disposal at the 

end of the wheat harvesting campaign and it was kept 

under observation on a lot which had only a small 

production of 2800 kg/ ha. 

Not taking into account the different 

circumstances under which each machine was tested 

(variety, density, weed encroachment, outcome, etc.) 

we consider that the performances of the combines C – 

12P, Gloria 1420, John - Deere are normal as to their 

size. Good results were obtained when testing the 

CLAAS combine, who has achieved the highest 

feeding flow, at the level of admitted losses. 

The operating quality index of the combines at 

the wheat harvesting is shown in table 2. 

 

 

 

 

 

 

 

 

 

mailto:popadaniel67@yahoo.com


 

 64 

Table 1 
Data concerning the circumstances the study was carried out at wheat harvesting time 

 

Specific features M.U. C-12P Gloria 1420 
CLAAS -

Dominator 
John-Deere   MDW 

Place where the study 

was carried out 
- Lovrin 

Comloşu 

Mare 

SDE 

Timişoara 

SDE 

Timişoara 
SDE 

Timişoara 
Variety - Lovrin 34 Dropia Alex Alex Alex 

Height of the plants cm 71 80,5 93 69 72 

Plant density plants/ m
2
 638 536 485 384 440 

Degree of weed 

encroachment 
% 1,20 4,5 0,5 0,5 1,75 

Grain humidity % 15 15,1 16 16 15 

Straw humiditv % 8,5 9,2 9,5 8,5 10,5 

Grain crop Kg/ha 5250 7300 5670 3750 2800 

Ratio grains/ straw- % 0,70 0,85 0,90 1,15 0,71 

Mass of 1000 grains g 45,4 47,9 48,0 41,9 41,5 

 

Table 2 

The Operating Quality Index of the Combines at Wheat Harvesting 

  

Specific Features M.U. C-12P Gloria 1420 
CLAAS -

Dominator 
John-Deere MDW 

Cutting height cm 24 24,5 25 23 22 

Operating bBreadth m 4,2 4,8 5,1 5,3 5,3 

Feeding flow kg/s 5,1 7,8 8,6 5,0 6,0 

Losses with the cutting 

device 
% 1,4 0,15 0,1 0,2 0,3 

Total losses % 1,5 3,4 2,0 1,9 1,8 

Grain purity % 99,1 98,6 98,4 98,6 99,6 

Broken grains in (lie 

bunk 
% 1,66 1,60 2,00 1,80 1,20 

Specific flow kg/s m 5,9 5,58 7,37 4,6 6,6 

Specific flow (flow 

related to the power of 

the engine) 

kg/s HP 0,042 0,051/ 0,057 0,041 0,050 

 

The grain purity was at least 97.6% with all 

tested combines, which diminished with higher flow. 

The percentage of broken grains also kept to 

the normal up to 2.5%. 

As to the feeding flow, corresponding to a loss 

of 2,5%, related to the length of the beater, we can 

mention these values: for the C-12P combine 5,9 kg/s  

m, for the Gloria 1420 combine 5,58 kg/s m, for the 

CLAAS 7,37 kg/s m, for the MDW combine 6,6 kg/s/ 

m and for the John-Deere combine 4,6 kg/s m. 

All tested combines have close values as to 

the flow related to the power of the engine. 

After all the data that have been obtained by 

timing the operating shift, during the whole period of 

testing, they have been processed by grouping them 

according to the balance structure of the operating time 

and we have established the coefficients of using time 

by reckoning. These represent the exploitation indices, 

which help us to tell the technological and technical 

deficiencies of the tested combines.                                                       

The exploitation indices of the C-12, Gloria 

1420, CLAAS, John-Deere and MDW are presented in 

table 2, while the indices of their operating capacity are 

shown in table 3. 
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Table 3 

Exploitation indices 

 

Specific Features Symbol C-12P Gloria 1420 
CLAAS -

Dominator 
John-Deere MDW 

Coefficient of using the 

net operating time 
K02 0,89 0,895 0,85 0,91 0,86 

Coefficient of using the 

whole operating time 
K03 0,81 0,77 0,81 0,85 0,82 

Coefficient of using the 

production time 
K04 0,87 0,76 0,81 0,85 0,82 

Coefficient of using time 

shift 
K07 0,75 0,68 0,73 0,76 0,74 

Coefficient of the turning 

time 
K21 0,96 0,94 0,94 0,96 0,95 

Coefficient of 

technological attendance 
K23 0,92 0,92 0,89 0,93 0,88 

Coefficient of technical 

preparation 
K31 0,94 0,87 0,94 0,94 0,94 

Coefficient of 

technological security of 

the machine parts 

K041 0,99 0,99 1,00 0,98 1,00 

Coefficient of technical 

security 
K42 0,98 0,94 1,00 0,99 1,00 

Security coefficient 

during operating 
K4 0,97 0,93 1,00 0,97 1,00 

 
Table 3 

Indices of the Operating Capacity 

 

Specific Features M.U. C-12P Gloria 1420 
CLAAS -

Dominator 
John-Deere MDW 

Hourly operating capacity-at 

the actual time (Wef) 
t/h 5,55 10,25 14,25 13,1 13,4 

Hourly operating capacity at 

the effective time (WO2) 
t/h 5,08 8,85 12,83 10,9 12,9 

Hourly operating capacity at 

the total effective time (W03) 
t/h 5,02 8,21 11,93 10,6 12,1 

Hourly operating capacity at 

the production time (W04) 
t/h 4,81 7,88 11,93 10,4 11,83 

Hourly operating capacity at 

shift time (W07) 
t/h 4,23 6,66 10,59 9,8 10,2 

Operating capacity at one 8 

hour shift (Wsch) 
t/sch 32,5 51,9 83,82 72,8 82,9 

Total fuel consumption l/t 2,3 2,6 1,6 1,4 1,5 

 

These coefficients are very important in 

appreciating the qualities of the harvesting combines in 

the comparative survey and we can ascertain the 

following: 

- the coefficient of using the shift time K07 is 

much smaller with the Gloria 1420 combine than with 

the other combines and this is due to the defects 

appeared during the operation (the tearing of the 

variator belt, of the beater, the tearing of the traction 

variator belt). The mending of these defects took a lot 

of time. The differences between the other combines 

are due to the time needed for returning and unloading 

the bunk; 

- the coefficient of technological security K41 

was greatly influenced either by the getting stuck of the 

thresher (in case of plots with a higher degree of weed 

encroachment) or by penetrating the soil with the 

header; 

- the coefficient of technical security K42 is 

generally very high, except for the Gloria 1420 

combine because of the many defects previously 

mentioned; 
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- the operating security coefficient is the result 

of the product between the coefficients K41 and K4. 

 

Conclusions 
 

The combines C-12, Gloria 1420, CLAAS, 

John-Deere and MDW were tested in harvesting 

cereals in different areas. 

The conclusions we came to after the trial in 

harvesting wheat go in the following directions: 

- taking into account the construction criteria 

of the tested combines the latter can be grouped 

according to the power of the engine and the operating 

breadth into: 

- combines of medium capacity - C-12, Gloria 

1420, CLAAS, John-Deere and MDW, remarking that 

C-12 has the smallest operating breadth: 

- all the tested combines have an air-

conditioned cab, except for the C-12. The bunk has 

generally a capacity of 6,000 1, except for C-12 (3600 

l); 

- the engine power ranges from 118 HP with 

the C-12, to 125 HP with the John-Deere, and 150 HP 

with the Gloria 1420 and CLAAS up to 260 HP 

- the crops where these tests were carried out 

met the normal limits of production, comprised 

between 2800 and 7300 kg/ ha grains, with the height 

of plants between 69-93 cm and the humidity of 14,5,  

16,65 , no fallen plants. The varieties of the harvested 

wheat were Lovrin 34 , Alex and Dropia, 

-   the operating quality indices were of close 

value with similar combines, namely: 

-  the feeding flow corresponding to the total 

losses of 2,5% was 5,1 kg/'s with the C-12, 7,9 kg/s 

with the C-14, 9,1 kg/s with the CLAAS, 5,9 with the 

John-Deere and 6,3 with the MDW.  

- the grain purity was similar with all 

combines about 98% 

- the percentage of broken grains was also 

close with all combine of at most 2,5% 

- the values of the feeding flow related to the length of 

the beater were 5,9 kg/s m with the C-12,  5,58 kg/s/m 

with the Gloria 1420, 7,37 kg/s/m with the CLAAS, 

6,6 kg/s/m with the MDW and 4,6 kg/s/m with the 

John-Deere combine. 

- the main operating coefficients had lower 

values with the Gloria 1420 combine because of the 

defects that had appeared and because of the hard 

working conditions the combiner had to face as he had 

no adequate driving position, 

- the operating capacity for an 8-hour shift 

was of 32 t/sch with the C-12, 49 t/sch with the Gloria 

1420, 83 t/sch with the CLAAS, 74 t/sch with the John-

Deere and 81 t/sch with the MDW combine. 

- Diesel-oil consumption was 2,3 1/t with the 

C-12, 2,6 with C-14, 1,6 1/t with the CLAAS, 1,4 1/t 

with the John-Deere and 1,5 1/t with the MDW 

combine. 
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