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FACTORS AFFECTING ON THE PERFORMANCE OF 
.., MECHANICAL HARVESTING MACHINE FOR 

PLANTED WHEAT CROP ON RAISED BEDS 

Omar, O. A.1
, A.M. EI Shall and Soha G. Abd EI Hamid 3 

ABSTRACT 
The aim of this study is lIsing the mechanical harvesting to suit the 
harvesting of the planted wheat crop on raised beds with respect to 
harvesting grains losses. cutting height, energy, and cost for exploiting 
the advantages of the raised bed,; cliitivation. Three different machines 
were used for harvesting wheat crop planted on raised beds namely: 
Claas, Yanmar combines as well as the front mounted reciprocating 
mower which harvested wheat in rOlfS that followed by threshing machine 
were tested and compared to each other. The practical experiments ofthis 
stlldy were carried out to evaluate the performance of the harvesting 
machines under four forward speeds of 1.2,1.8, 2.5 and 3.7 km/h, four 
grain moisture content of 12.5, 15.2, 17.3 and 19.7% taking into 
consideration the total grain losses. actual field capacity, consllmed 
energy and criterion cost. This stlldy recommended to use the Claas 
combine for han'esting the planted wheat crop on raised beds at forward 
speed of 1.8 kmlh and grain moisture content of 19.7 % for achieving 
lowest criterion cost of 374.48 LElfed and actllal field capacity of 1.18 
ftdlh with 4.05 % of total grain losses, and consumed energy of 31.33 
kW.h/fed The highest criterion cost with Claas, Yanmar combine and 
front mower were 621.25,739.48 and 959.69 LElftd at forward speed of 
3. 7 kmlh and grain moisture content of12.5%. 

Keywords: wheat crop. raised beds. harvesting, combines, mower, 
threshing 

~-

W 
1. INTRODUCTION 

heat is one of the most important food staff in consumption 
where more than 50 percent of energy is provided by eating 
wheat bread in the developing countries. 
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equipment. So the aim of this study to use the mechanical harvesting such 
as; combines (Claas and Yanmar) and .the reciprocating mower to suit the 
harvesting of the wheat planted on raised beds with respect to harvesting 
losses, energy and cost. 

2•.MATERIALS AND METHODS 

A- Materials 
The experiments were conducted at Qniat district, Zagazig, Sharkia 
Governorate during summer season 20141 2015 for harvesting wheat crop 
(variety of Gemiza 9), as shown in Table (1) which has been planted on 
raised beds. Two combine harvesters (Claas - Yanmar) were tested and 
compared to another mechanical mounted mower on tractor. 

Table (1): Some values of wheat plant (Gemiza 9) which planted 
on raised beds. 

Plant height, cm 93 

No. of grains per panicle 63 

No. of panicle 1m2 321 

Yield, Mg/fed 3 

-Tractors types: 

- Kubota tractor 295 LD (used with mounted mower): 

Made in: Japan. 

Engine power: 29 hp (21.34 kW). 

Engine type: Three cylinders', Four stroke diesel with direct injection. 

- Universal 65O-M (used with thresher machine): 

Made in: Romania. 

Engine power: 75 hp (55.93 kW). 

Engine type: Four stroke diesel with direct injection. 

- DevelopedSeed drill: 

Developed seed drill which cultivated wheat plants on raised beds ­
Model tye - with width of240 em and three ridgers with width of 120 em 
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2- Actual field capacity (A.F.e): 

Field capacity was measured for each case by recording the operating 
time for combines and mower, ignoring transportation time. Also, feed 
rate 1.12 MgIh has been recorded for thresher as: 

Actual field capacity (fed / h ) = Total time in hours required per fed 

3- The power requirement: 

The following formula was used to estimate Power (P), as given by
 
Embaby, (1985):
 

P = (Fc/3600) x PfX L.C.V x 427 Xllth Xllmx (1/75) x (1/1.36), kW.
 

Where:
 

Fc =Fuel consumption, LIh
 
pf=Density of fuel, kg/L (0.85 kg/L for diesel fuel
 

L.C.V = Lower Calorific Value of fuel, kcal/kg (10000 kcal/kg for diesel) 

427 = thermo-mechanical equivalent, kg.m/kcal 

llth= Thermal efficiency ofthe engine, (40 % for diesel engine) 

llm= Mechanical efficiency of the engine, (80 % for diesel engine) 

4-Energy requirement: 

The following formula was used to calculate the energy requirements for 
combines and mower: 

Power ,kW
 
Energy requirmene t (kW .h / fed ) = .
 

AClIIal field capacity • fed ./ h
 

The following formula was used to calculate the energy requirements for 
thresher: 

Power ,kW
 
Energy reqlliremen
 t (kW .h / Mg ) = Feed rate, Mg / h 
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Fig. (3) Effect of forward speed on harvesting losses with using Claas 
and Yanmar combines and mounted mower under different 

moisture contents. 
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Fig. (4) Effect of forward speed on threshing losses with using Claas 
and Yanmar combines under differen( moisture contents. 

12.5%, for Claas and Yanmar combines respectively. This can be due to 

the increase in the percentage of damaged grains from threshing process 

and grains separated from threshed straw walker effectiveness, in addition 

to separated grains from the chaff. Threshing losses (unthreshed and 
damaged grains) by thresher machine were 3.25,3.4,3.5 and 3.62% under 

moisture contents of 19.7, 17.3, 15.i and 12.5% respectively at feed rate 
1.12 Mg/h and drum speed of600 rpm for thresher machine. 
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3- Effect of forward speed on total grain losses under different 
moisture contents: 

The obtained results showed that, the total grain losses increased with 
increasing forward speed, where at increasing forward speed from 1.2 to 
3.7 kmIh, the total losses increased from 3.9% to 5.72 %, from 4.9% to 
7.2 % at moisture content of 19.7 % and about 6.0% to 7.55%, from 6.8% 
to 8.9 % at moisture content of 12.5 % under Claas and Yanmar combines 
respectively. Fig. (5) illustrate that the highest total grain losses were 
8.9% using Yanmar combine at forward speed of 3.7 km/h and moisture 
content of 12.5%, this is may be due to increasing the percentage of 
harvesting and threshing losses, the lowest total grain losses were 3.9% at 
forward speed of 1.2 kmIh and moisture content of 19.7 % using Claas 
combine, this is may be due to decreasing the percentage of harvesting 
and threshing losses. The total grain losses at harvesting by front mounted 
mower then thresher machine increased with increasing moisture content, 
the minimum value was 4.25 % at moisture content 19.7%, and forward 
speed of 1.2 kmIh while the highest value was 6.92 % at moisture content 
of 12.5% and forward speed 00.7 km/h. 

4- Effect of harvesting methods on the cutting height at different 
forward speeds and moisture contents of plants: 

It is no doubt that the harvester forward speed and moisture content of 
plant play;. a ~ital role in determining the cutting height. As absolute 
values, the front mower gave the lowest cutting height. It was recorded 
2.8 em at forward speed of 1.2 kmIh, while the Claas combine gave the 
highest cutting height 25.1 em at moisture content of 19.7% and forward 
speed 3.7 kmIh. Fig. (6) The obtained results show that, increasing 
forward speed from 1.2 to 3.7 km/h at grain moisture content of 19.7% 
would increase cutting height from 18.6 cm to 25.1 cm, from 14.0 cm to 
18.3 em and 3.7 cm to 6.1 cm under Claas, Yanmar and front mounted 
mower respectively. With decreasing moisture content to 12.5 % the 
cutting height decreasing to 17.1 cm, 13.4 cm and 2.8 em at forward 
speed of 1.2 kmIh' under Claas, Yanmar and front mounted mower 
respectively. 
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621.25 ,739.48 and 959.69 LE/fed at moisture content of 12.5 % for 
Claas, Yanmar combines and front mounted mower then (by thresher 
machine) respectively. The lowest criterion cost of 374.48 L.E/fed was 
recorded at forward speed of 1.8 kmlh and at moisture content of 17.9% 
using the Claas combine. Also, the results indicated that the using of 
mower then by thresher gave a relatively high criterion cost because the 
threshing process needs to 4 labors at least with daily wage of 60 L.E for 
the manual collecting and feeding the thresher with wheat plants. It is 
clear that the using of Claas combine gave the lowest criterion cost 
compared to the Yanmar combine or the mounted mower. This may be 
due to the increase of field capacity resulting in the clear decrease in total 
grain losses costs. According to the obtained data, it is recommended to 
use the Claas, combine for harvesting the planted wheat crop on raised 
beds at forward speed of 1.8 km/h and grain moisture content of 19.7 % 
for achieving lowest criterion cost of 374.48 L.E/fed and actual field 
capacity of 1.18 fed/h. 

4. CONCLUSION 

From the obtained results, this study recommended to use the Claas 
combine for harvesting the planted wheat crop on raised beds at forward 
speed of 1.8 kmlh and grain moisture c?ntent of 19.7 % for achieving 
lowest criterion cost of 374.4'\ L.E/fed and actual field capacity of 1.18 
fed/h. 
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