
HARVESTING OF RAPE SEED 

 

Harvesting in general usage includes an immediate post-harvest handling, all of 

the actions taken immediately after removing the crop - cooling, sorting, 

cleaning, packing - up to the point of further on-farm processing, or shipping to 

the wholesale or consumer market. 

 

1. Agronomic requirements  

For high rape seed efficiency it is necessary to have appropriate harvest 

technology, good grain and yields, high oil, ground grain quality, but also the 

following grain features:  

 Uniformity of maturation,  

 Mean resistance to lodging,  

 Resistance to silique's cracking and seed shedding,  

 Ability of plant to form corn sealed with branches at silique's layer,  

 The optimum number of branches (4-7 per plant),  

 Location of the first yielding branch at 40-60 cm height above soil surface,  

 Resistance to fungal diseases,  

 Tolerance to delayed harvest date. 

1.1. Appropriate crop condition before and during the harvest 

The time, when rape seed is harvesting, defines its yields too. 

Rapeseed ready for harvest is a drab brown, a far cry from the bright yellow 

fields of the crop in flower, and often has a distinct cabbage smell, a reminder 

that it’s a member of the Brassica family. 

For example some rape seed’s characteristics in relation of harvesting period are 

shown in table 1. 

Table 1. 

Harvest period 
Seeds humidity 

moisture, % 

Mass of 1000 

seeds, g 
Yield, t/ha 

Lactic ripeness 68.2 2.38 2.91 

Pasty ripeness 64.5 3.16 3.76 

Beginning of 

Waxy ripeness 
64.2 3.63 4.24 

Middle of Waxy 

ripeness 
32.0 4.00 4.72 

Beginning of full 

ripeness 
18.0 4.02 4.53 

 

Swathing can began with the appearance of brown seeds when grain moisture is 

30%. The earliest date can be at the time of ripening, when the seeds have a 

slightly yellow color and red-brown color of the side surfaces, and when by 

grinding the seeds are not divided into two parts. In the earlier timing of mowing 

may be loss of productivity.  

http://en.wikipedia.org/wiki/Harvest
http://en.wikipedia.org/wiki/Post-harvest_handling


Straight combining by lengthening the maturity period increases natural oil 

content of rapeseed by about 1-2% and thus reduced losses, as reflected in 

increased yields. Harvesting period is very difficult to define and often is too 

early. The reason for this is not only that rape is extended flowering period of 3-

4 weeks, but maturation is also uneven and stretched. The optimal period of 

maturation is the period when the first pods on the main stem cracks. In this case, 

the lower branches of stem, the pods ripen and the stem has dried up to the 

desired state. Threshing begin when seed moisture is 12-13%. Due to the fact 

that the seeds are deposited for storage with a moisture content of 8-9%, low 

seed moisture during harvest saves the cost of drying up to the required 

parameters, but it increases the risk of seed loses. If you are still harvesting 

green stems or high weediness crops, the humidity can increase by 2-5%. 

1.2.  Desired crop state after harvesting 

The condition of the rape seed after harvesting defines different options for their 

storage. For example maximum period in days without visible seeds clumping 

due molds are shown in table below. 

Table 2. 

Seeds’ 

moisture, % 
Temperature, °C 

27 21 15 10 5 

17 4 4 6 11 20 

15.6 4 6 6 11 28 

13.7 4 6 11 20 46 

12.3 6 6 18 25 109 

10.6 112 18 42 42 238 

8.9 23 48 116 279 300 

6.7 69 180 300 300 300 
 

The combination between temperature and air relative humidity defines 

respective equilibrium moisture content of the seeds – table 3.  

Table 3. 

Relative 

humidity, % 
Temperature, °C 

-6 -1 5 10 15 21 27 

20 4.9 4.5 4.1 3.8 3.6 3.4 3.2 

30 6.5 5.9 5.5 5.1 4.8 4.5 4.3 

40 8.1 7.4 6.8 6.3 6.0 5.6 5.3 

50 9.6 8.8 8.1 7.6 7.1 6.8 6.4 

60 11.3 10.3 9.6 9.0 8.4 8.0 7.6 

70 13.1 12.1 11.2 10.5 10.0 8.3 8.9 

80 15.4 14.2 13.2 12.3 11.6 11.0 10.5 

90 18.6 17.2 16.0 15.0 14.2 13.5 12.8 

 



To have good circumstances for longtime storage, rapeseed impurity should be 

below 1% and at the same time grain moisture – not more than 7%. Dust can be 

a problem, especially where rain has fallen on the crop in the field during the 

ripening process, thus causing fungal growth on the stalks and pods. The activity 

of moulds and mites on rapeseed in store will also create dust, this being 

accentuated by warmth and moisture. 

2. Factors affecting the main result of raps harvest process 

2.1. Crop condition and biological yield 

As a rule the combination between meteorological condition, technology and 

biological properties defines quality and quantity of rape seed crops and yield. 

Unfortunately by now there is no acceptable model taking in account all these 

factors. That’s why it is possible to study rapeseed yield mainly as a statistic 

function. 

Worldwide production of rapeseed (including canola) has increased sixfold 

between 1975 and 2007. The production of canola and rapeseed since 1975 has 

opened up the edible oil market for rapeseed oil. Since 2002 production of 

biodiesel has been steadily increasing in EU and USA to 6 million metric tons in 

2006. Rapeseed oil is positioned to supply a good portion of the vegetable oils 

needed to produce that diesel. World production is thus expected to trend further 

upward over between 2005 and 2015 as biodiesel content requirements in 

Europe go into effect. Every ton of rapeseed yields about 400 kg of oil.  

This rapid development can be seen in the following table. 

Table 4.  

 



 

Nevertheless the yield varies during the years, for example in Bulgaria and 

Romania in 1000 tons.  

 

Table 5. 

Rapeseed production in Bulgaria and Romania for the last 10 years 

 
Year 

Country 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Bulgaria 11.4 18.8 8.1 11.3 22.4 21.8 28.5 93.0 231.2 235.5 544.8 

Romania 76.1 101.8 35.9 8.1 98.7 147.6 175.1 361.5 673.0 569.6 924.1 

 

The difference of yield is higher between farms even in one and the same district. 

For example the yield range in two districts in Bulgarian is shown in tables 7 

and 8. 

 

 

Table 6. 

Area with rapeseed and yield in district A. 

 

Year of harvesting Sown area, ha Harvested area, ha Yield, kg/ha 

2002 1918 917 1050 

2003 2930 2028 990 

2004 701 695 2000 

2005 1010 960 1450 

2006 1157 1070 1820 

2007 2145 1610 1310 

2008 3715 3654 2450 

2009 4268 4268 2230 

2010 7514 7494 2850 

2011 6825 6805 2840 

 

Table 7. 

Area with rapeseed and yield in district B. 

 

Year of harvesting Sown area, ha Harvested area, ha Yield, kg/ha 

2007 3650 3630 1630 

2008 7626 7261 2210 

2009 7252 7201 2220 

2010 14639 14529 2670 

2011 12696 12067 2290 

 



Although data is for two neighbor districts near the Danube River there is 

different result in the same year. 

2.2. Harvesting technology 

Rapeseed is susceptible to pre-harvest shatter because of differential maturing or 

windy conditions. Three harvesting methods are known: forced lodging 

(“pushing”), swathing, and direct combining.  The first option is becoming 

accepted practice in some regions in USA. The crop canopy is forced lodged at 

first brown seed and 1/3 brown seed in a uniform direction. This allows to crop 

to mature in a prone position. Such an operation needs a special “pushing” 

header – fig. 1 and 2. 

 

 
Fig 1. Yield shield “pushing” 

 
 

Fig 2. (A) plot “pushing” header, (B) – such header mounted on a swather 

 

Swathing can be used at 1/3 brown seed and 2/3 brown seed and direct 

combining - as a standing crop at maturity. Yields are similar for forced lodging 

and swathing, but are significantly lower when direct combined. Although 

swathing had similar yield it is slower and more costly than forced lodging. 

Harvest results of spring rapeseed show that direct combining produced the 

highest yields with forced lodging and swathing have lower yields. This method 

is not used in Bulgaria. 



In some north countries desiccation is applied to reduce seeds’ humidity by 4 – 

6 % and numbers of weeds by 2 – 4 %.  

Some consideration about swathing, desiccation and direct combining are 

presented in the next table.  

Table. 8. 

Method Pros Cons Timing Days to 

harvest 

Swathing Suits: 

❚ exposed 

sites 

❚ upright or 

leaning crops. 

Stubble must 

be at least 20–

30cm to raise 

crop off 

ground. 

Lodged or 

leaning short 

crops present 

problems. 

Stubble must 

be reasonably 

tall if soil is 

damp. Crops 

should be 

largely weed-

free. 

Usually six 

weeks after 

the end of 

flowering: 

❚ top pods – 

seeds green to 

green-brown 

❚ middle pods 

– seeds green 

to brown 

❚ lowest pods 

– seeds dark 

brown. 

1–3 weeks 

according to 

weather 

conditions. 

Desiccation 

with diquat 

Suits: 

❚ uneven 

crops after 

spring drought 

or pigeon 

damage 

❚ infestations 

of fleshy 

annual weeds, 

eg fat hen, 

orache,  

sowthistle. 

Contact action 

depends on 

good 

coverage. 

Shedding is a 

big risk where 

harvest is 

delayed. 

Pods become 

brittle. 

Two to three 

days later than 

the swathing 

date: 

❚ top third of 

raceme – 

more than 

50% green 

seed 

❚ mid third of 

raceme – 90% 

reddish 

brown/black 

brown seeds 

❚ bottom third 

of raceme – 

all seeds dark 

brown 

to black 

❚ lodged 

crops; seeds in 

exposed pods 

are red 

1–10 days 

according to 

weather 

conditions. 



brown/black 

brown 

Use as high a 

water volume 

as possible up 

to a maximum 

of 500 l/ha. 

Desiccation 

with 

glufosinate 

ammonium 

Keeps pods 

leathery. 

Very slow 

acting. 

Most pods in 

the centre 

third of the 

stem are 

yellow and the 

majority of 

seeds within 

are reddish 

brown. 

10–21 days.  

Desiccation 

with 

glyphosate 

Translocation 

ensures 

complete 

desiccation. 

Perennial 

weeds 

controlled. 

Rainfast on 

crop in 4 

hours. 

Poor results 

if: 

❚ stems are 

broken or 

kinked 

❚ crops are 

heavily 

diseased 

❚ very 

uneven, 

weedy crops. 

30% moisture. 

Seeds 66% 

brown and 

33% green in 

75% of pods 

picked from 

the centre of 

the main 

raceme. 

Use higher 

water volume 

in thick/laid 

crops (up to 

250  l/ha). 

At least 14 

days and up to 

21 days. 

Direct 

combining 

Lowest cost. 

Avoids 

wheeling 

damage. 

Crops must be 

uniform and 

largely weed-

free. Seed 

moisture 

content 

usually 

higher. Can 

delay harvest. 

  

Volunteer oilseed rape may pose a significant risk of contamination if food and 

industrial oilseed rape crops are grown in the same rotation. Contamination risks 

are minimised by allowing at least five years between crops and following any 



specific agronomic guidelines. The risk of contamination may increase where 

farm-saved seed is sown. 

2.3. Quality of the harvest process 

The state of plants before harvest is a general criterion for selecting of proper 

harvest technology, and for choosing the right work parameters for the particular 

cutting and harvesting assemblies. Evaluation of the current physical state of 

corn includes the maturity level, weeding, density, height, and inclination. Not 

only genetic factors associated with particular varieties, but also agrotechnical 

operations and soil conditions are important factors influencing the plant's 

structure. Knowing the effect of the above factors on the physical properties of 

plants allows applying proper harvest technology and at the same time ensuring 

high seed yields.  

 

 
Fig. 3. The sources of rape seed's losses during harvest with a combine-

harvester: 1 – reaper, 2 – thresher, 3 – cleaning. At the lower photo some birds 

indicate places with grain loses 

 

Regulations for rape harvest strictly depend on agrotechnical and meteorological 

factors, corn maturity and harvest method applied. They determine the amount 

of seed losses in these assemblies. Distribution of seed losses due to the work of 

particular assemblies is presented in Fig. 4.  
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Fig. 4. Typical rape seed's losses during the harvest with a combine-harvester 

“Bison”. Harvested yield - in yellow 81%, threshing assembly - blue 5%, reaper 

assembly – in red 14%. 

 
ADAPTATION OF COMBINE-HARVESTER FOR RAPE HARVEST 

 
Besides checking the general technical state of the combine-harvester (according 

to manual), it is particularly important to check in details the seals between the 

screens and sides of the threshing assembly (state of sackcloth-rubber belts) and 

covers on seed transporters inside the combine-harvester. Small diameter and 

spherical shape of rape seeds as well as device vibrations make the seed mass 

behave as liquid, which affects their easy falling out even through the smallest 

slots.  

Because during rape harvest there is the need to adjust work parameters of 

combine-harvester to current agrotechnical and meteorological conditions, the 

technical state of the device for the regulation of the full range of seed sweep, 

threshing cylinder and ventilator rotations, and for the regulation of the angle of 

"spike screen" positioning, is important.  

The scale of seeds losses in these groups is dependent on specific regulations, 

which are, for the rape harvest, closely dependable on agrometeorological 

factors of corn-field maturity and adapted method of the harvest. The table 

shows the display of seeds loss caused by the work of certain combine-harvester 

elements.  

Table 9.  

The rape seed's losses on the commercial field at the harvest with a typical 

combine harvester (mean from 10 years), kg/ha 

 

Reaper assembly’s losses Threshing 

and 

cleaning 

losses 

Mean 
Percentage 

at yield, % Lateral row Under straw 

199.9 302.7 124.3 357.8 14.1 



 

In order to ensure an optimization of rape harvest process, it is important to 

adjust the combine-harvester by proper adaptations.  
 

REAPER SSEMBLY  
 

Losses caused by a typical reaper assembly range from 50% to 70% of total 

losses due to the work of a combine-harvester with standard equipment. Among 

other factors, too close positioning of cutting mechanism and feeding screw is 

the one of the most important reason. Though such construction is plausible at 

grain harvest (blade ended with a spike whose threshing requires significant 

power and energy inputs), it cuts rape plants with numerous branches on which 

delicate siliques are situated, which do not have enough room in the small space 

between the cutting blade and feeder. Therefore, during cutting, the feeder 

shifting the upper part of a plant causes the cracking of siliques and falling out 

the seeds. Seeds that during cutting are shredded just at the cutting blade or 

directly over it, as well as those knocked out with the energetic work of seed 

sweep and feeder fingers, are irrevocably lost.  

The influence of reaper assembly and harvest time on the quantity of seed's 

losses (Fig. 5).  
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Fig. 5. The influence of reaper assembly – typical in red color and adopted in 

black color and harvest time on the quantity of seed's losses  

 

 



Adapter elongating the floor of reaper assembly 

In order to reduce seed losses and adjust standard reaper assembly for rape 

harvest, adapter elongating its floor by 40 cm was constructed. For example 

adapter can be mounted on every 4.2-meter- width reaper assembly of combine-

harvester "Bison".  

Application of the adapter significantly reduces the seed losses also at two-stage 

harvest during cut threshing (without pick-up) by stubble cutting system.  

Tests made in many replications at one and two-step rape harvest proved the 

superiority of the adapted reaper over the standard assembly, and great reduction 

of losses during harvest using adapted header points out to the usefulness of the 

application of such solution.  

 

Cutting assembly 

Rape plant cutting during harvest should be made under the first lower branch. 

At corn standing or slightly inclined, stubble height amounts to 25-40 cm. Then 

loading of assemblies threshing and separating the excessive mass of thick stalk 

parts is decreased. However, the more the plants are inclined, the more the 

cutting height should be lowered while simultaneously decreasing of the 

rotational speed of combine-harvester. The optimum working speed for a 

combine-harvester is the same as for winter grains (2.0-2.5 km/h). It is 

recommended to work with a combine-harvester at the first running with 

"variable-speed transmission unit" set in 0-50% range.  

 

Header reel 

During rape harvest, seed sweep can be a very serious source of seed losses. 

Therefore, special attention should be paid to its regulation and proper work. 

Peripheral speed of seed sweep should be strictly synchronized with the working 

speed of combine-harvester (18-22 rpm). A slight increase of seed sweep's 

peripheral speed is permissible, but not higher than 10% in relation to combine-

harvester's working speed. It is applicable at lodged or inclined corn, when 

plants should be put over reaper assembly before cutting. Seed sweep's fingers 

should deep into the corn not less than 30 cm and should be set vertically down. 

Seed sweep should be maximally moved back to reduce seed falling through the 

floor of the reaper assembly. If the reaper assembly is equipped in adapter 

elongating the floor, seed sweep should be placed in such a manner that their 

fingers inclining the plants were over that floor. At standing or slightly inclined 

corn, any seed sweep can be omitted.  

 

Corn divider 

Studies revealed that the work of a corn divider greatly affects the seed losses 

during harvest. Passive divider being a part of standard equipment of combine-

harvester is commonly applied for rape harvest. The action of a typical passive 

divider is disadvantageous, particularly at inclined, weeded or very dense corn. 



Equipping the combine-harvester with this type of divider makes it impossible 

to cut “in circle mode”, which significantly diminishes combine-harvester’s 

work efficiency and causes great seed losses. Using of active divider can almost 

totally eliminate the failing observed with passive divider. Some headers 

combine active and passive dividers – figure 6. 

 

 
 

Fig. 6. Header with active and passive dividers. 

 

THRESHING ASSEMBLY 

Parameters of threshing assembly (rotational speed of a cylinder and size of 

threshing slot at outlet) depend on mass flowing capacity (flow capacity) and on 

corn or rape cut humidity.  

Threshing cylinder and floor 

Influence of threshing cylinder for two silique’s humidities on the level of seed 

losses during harvest is presented in Fig. 7. 
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Fig. 7. The influence of cylinder’s rotation and silique’s humidities 27% in red, 

13 – in blue on the quality of seed’s losses 

 

It was found that: 

− rotational speed of the threshing cylinder during rape harvest should range 

between 600 and 800 rpm; 

− it is recommended to apply 700-800 rpm for threshing cylinder during harvest 

of early or wet corn; 

− 600 rpm is recommended during optimum and delayed harvest; 

− at dry corn harvested at noon hours and cut harvest, it is recommended to 

apply 550-600 rpm for threshing cylinder. 
 

CLEANING ASSEMBLY 

Adaptation of chaffer’s cleaning assembly of the combine-harvester “Bison” for 

rape harvest (Fig. 8) consists in: 

− replacement of standard spike screen with 6-mm-diameter one; 

− replacement of lower shutter screen with 4-mm-diameter of round holes. 

Moreover, rotational speed of ventilator (1), setting of air-stream nozzles (2), 

size of slots in upper shutter screen (3) and angle of spike screen placement can 

be regulated in the chaffer. 



 
Fig. 8. Chaffer of combine-harvester: 1 – ventilator, 2 – air-stream nozzles, 3 – 

upper shutter screen, 4 – lower punched-plate, 5 – punched-plate spike screen.  

 

Punched-plate spike screen. 

Standard spike screen consisting in Gerpl’s pocket screen and finger grate 

(comb) caused the return of part of cracked stems by worm and spike transporter 

back to the threshing assembly, and then the floor of chaffer. It invoked 

additional and excessive load of the chaffer’s upper shutter screen, due to which 

part of seeds remaining in upper layer of returned seed fell out of the combine-

harvester. This is the main reason for threshing assembly’s losses during rape 

harvest. However, the loss level did not exceed 100-150 kg/ha, and a faulty 

regulation of the parameters of the reaper and threshing assembly’s work 

additionally intensifies these losses exceeding 550 kg/ha under extreme 

conditions. Application of a new screen with round 5-7-mm-diameter holes, 

besides the spike one, significantly loads the combine-harvester’s chaffer with 

returned seed and reduces the return of cracked stems through spike transporter 

back to the threshing assembly, and thus discharges the threshing assembly and 

chaffer. Spike screen is mounted in a center hole of a hanger (Fig. 9). 

 

 

 
 

Fig. 9. The setting of punched-plate spike screen 

 

Inclination angle of spike screen 

Setting the spike screen inclination angle serves for the regulation of mass flow 

speed through combine-harvester’s chaff. When threshing the corn with the 

lowest humidity at harvest from cuts, screen should be moved up (by one or two 

holes on hanger), and at wetter corn, the screen should be lowered. The angle of 



spike screen setting should be practically chosen for every variety and humidity 

of the harvested corn.  

 

Lower punched-plate screen 

Besides the spike screen, lower shutter screen should be exchanged into that 

with 4-mm-diameter round holes.  It improves the separation process and 

contributes to the increase of the seed purity (above 94%).  

 

Upper shutter screen 

The level of shutter opening depends on the harvested seed humidity: at the 

humidity above 15%, about 8-mm slots should be applied; at lower humidity 

and harvest from cuts, the slot should be decreased to 6 mm, which will cause 

the increase of the harvested seed purity. Measurement of the opening level (slot 

size) of the upper shutter screen can be done using gap gauge (measurement 

wedge) in shutter’s cuts (in incisions). 

 

Ventilator 

Rape seed weight varies in a wide range depending on humidity and variety. At 

ventilator’s rotations above 600 rpm, seeds can be blown away onto the field 

(Fig. 10). Therefore, this range should not be exceeded for seeds with 16-18% 

humidity. At two-step rape harvest, it is recommended to apply lower range of 

ventilator’s rotational speed. Setting this speed according to the scale (e.g. 1, 2, 

3) is burdened with great error (up to 50 rpm). Thus, regulation of the speed 

using revolution counter is needed. 
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Fig. 10. The influence of the ventilator’s rotational speed on the quantity of 

seed’s losses 

 



Air stream guides 

Upper air stream guides (narrower) should be lowered by 4-6 mm (from the 

maximum upper position), and the lower one (wider) – in the center of the scale.  

 

The discussed adaptation of a combine-harvester and recommended regulations 

of its assemblies are necessary for a proper preparation of the device to one and 

two-stage rape harvest. 

 

2.4. Some harvesters setting  

2.4.1. For combines from Society of independent states 

Cutting width of swathing can be les than maximum to allow quick crop drying 

in swath.  

Cutting height: 20 – 30 cm. 

Proportion between reel peripheral velocity and harvesters speed: 1.0 – 1.1. 

Clearance between auger flights and cutterbar trough: 20 – 25 mm. 

Harvester’s operation speed: 4 – 6 km/h. 

Threshing drum and concave: drum speed 650-800 rpm, concave to-drum input 

20-25, output 7- 13 mm. 

Fan speed 430 – 500 rpm. 

Fan duct deflector ½ - ⅓. 

Opening of frogmouth sieves Upper sieve ½ - ¼. 

Opening of frogmouth sieves Lower sieve ¼. 

2.4.2. For Claas Mega harvesters 

Clearance between auger flights and cutterbar trough: 25 – 30 mm. 

Threshing concave to-drum clearance Adjusting lever Position from top 6th.  

Sheet metal preconcave segments – 6.5 х 38. 

Wire preconcave segments – 10 x 35. 

Primary preseparation duct deflector (hole from the bottom) – 3. 

Threshing drum speed – 750 rpm. 

Opening of frogmouth sieves Upper sieve– 4 – 6 mm. 

Opening of frogmouth sieves Extension – 4 – 6 mm. 

Opening of frogmouth sieves Lower sieve – 3 – 5 mm. 

Fan speed – 750 rpm. 

2.5. Quality of cleaning, drying, handling and storage 

The market requirements define technologies for cleaning, drying, handling and 

storage. For example they are included in some standards: 

 The basis for payment is based on 40% oil: 

 The maximum admixture without deductions is 2% by weight (chitted or 

cracked seed is included in the admixture); 

 Moisture content should not exceed 9%. 

HANDLING 

Rapeseed is a very small seed and may cause leakage problems in all machinery 

involved in harvesting and handling from the combine to the final delivery truck. 



All machinery should be checked for leaks at the beginning of harvest with 

particular attention to: 

1. Combine: Base of returns elevator. Base of grain elevator. Delivery auger 

joints and grain tank. Sieve pans and lower augers 

2. Trailer Generally 

3. Elevator and Conveyors. All joints, particularly slides on blanking-off outlets 

4. Driers Generally 

5. Delivery Lorries: (a) Check that they are empty (b) Tailgates and outlets are 

sealed. 

Sealing off joints can be achieved by using masking tape, cloth or vinyl faced 

adhesive tape or similar tapes. Mastik has been used successfully for this 

purpose. Handling under very dry conditions where moisture contents are below 

10% may cause damage to the seed in the form of split seed and loose husks. 

Drum speed should be reduced as low as possible to prevent losses of this nature. 

Combining early in the morning and late in the evening is quite practical and 

beneficial in these conditions. 

CHAIN AND FLIGHT CONVEYORS 

No problems have been encountered in handling rapeseed with any make of 

chain and flight conveyor. All manufacturers’ products that have been 

successfully used for cereals can be considered satisfactory. Throughput is 

similar to that obtained when handling cereals. The following manufacturers' 

products have been used for rapeseed and are known to be satisfactory. However, 

where the conveyor has not been installed horizontally problems have arisen. 

Dry rape of 9% moisture content tends to fall back over the flights and a 

blockage occurs.  

BELT CONVEYORS 

No problems have been encountered in handling rapeseed with any make of belt 

conveyor. All manufacturers' products that have been successfully used for 

cereals can be considered satisfactory. Throughput is similar to that obtained 

when handling cereals. Both flat and dished belts have been found to be 

satisfactory for oilseeds when used in the horizontal position. Throughputs will 

fall below those of cereals if the belt is working on an incline. Bulk loading 

buckets are used successfully for handling the crop. Care should be taken to 

avoid crushing the seed with the bucket or wheels of the loader. Both tractor 

fore-loader and fork-lift truck buckets are suitable for handling the crop. 

SEED DRYING 

In most seasons it will be necessary to carry out some drying of the crop before 

it can be safely stored. Typical harvesting moisture contents may range between 

15% and 20%. This will need to be reduced to 8% for safe storage. Deterioration 

of undried seed can be very rapid. The rate of deterioration depends both on 

moisture content and on temperature. For example, seed at 18% moisture 

content and 20°C would have started to deteriorate seriously after only 24 hours. 

Table 3 shows how moisture content and temperature affect the rate of 



deterioration. Drying of the seed involves its ventilation with a drying air stream, 

whether in a continuous drier or a bulk drying system. The seed offers 

approximately twice the resistance to air flow of barley. In bulk systems this 

effectively limits the maximum depth to which the seed may be loaded for 

drying and will reduce the throughput of a continuous drying system. Physical 

data on the resistance to air flow of the seeds are included in the section on 

physical properties. 

DRYING SYSTEMS 

The whole range of cereal drying techniques may be applied to rapeseed. The 

most important differences are those of seed size, equilibrium moisture content 

and the typical moisture content reduction required. Care must be taken before 

loading rapeseed into a grain drying installation that the seed will not leak into 

the air ducts or other inaccessible places where it may become a hygiene hazard. 

It is important to avoid contaminating the rapeseed with cereal grain, so driers, 

cleaners and storage facilities must be thoroughly cleaned before they are used. 

The equilibrium moisture content for rape is much lower for a given relative 

humidity than for cereals. 18% is very wet, equivalent to 23% in barley, 9% is 

dry, equivalent to 15% in barley. 30% more moisture must be removed from the 

rape during drying because 9% reduction in moisture content is required. This 

will have an important effect on the rate at which cereal drying systems can dry 

the crop. 

Rapeseed in bulk is known to exert considerably greater pressures than cereals 

and for this reason it is recommend that loading depths in bulk systems do not 

exceed 2.44 m level loading, unless the structure has been approved for greater 

depths by a structural engineer.  

CONTINUOUS DRIERS 

GENERAL CONSIDERATIONS 

Those continuous driers which are not suitable for rapeseed because of leakage 

problems. Because of the ease with which the seed flows, drier throughput 

control maybe unable to maintain the required seed flow rates. The higher 

resistance to air flow offered by the seed makes it likely that the air flow through 

the drier will be restricted. On driers where the bed depth can be adjusted 

independently of throughput control, it would be an advantage to reduce the 

seed depth to about two-thirds of that normally used for cereals. The seed gives 

up its moisture relatively easily to the drying air. However, drier output will be 

reduced for three main reasons: 

1. The resistance to air flow is roughly twice that of cereals thus less drying air 

will flow through the drier. 

2. When drying rape from, say 15% down to 8% which is often a normal 

situation, 7% of moisture must be removed. This is often twice as much as 

would be removed in normal cereal harvest. 

3. The depth of seed on the drier is usually less than for cereals. 



The control of seed temperature in the hot air section is important. Too high a 

temperature will result in seed being killed. The safe maximum seed temperature 

reduces with increasing moisture content, (See Table 10 below). The 

temperatures refer to the seed. The air temperatures needed to achieve these will 

vary widely between different makes and categories of drier. 

 

Table 10. 

Continuous Drier Maximum seed temperature to preserve germination 

 

Moisture 

content, % 
17 19 21 23 25 27 29 

Max seed 

temperature, °C 
65 60 55 49 43 38 32 

 

These temperatures should be observed if the rapeseed is not going to be 

crushed almost immediately. In continuous driers where the air flow rate may be 

reduced by the high resistance of rapeseed it is important to check that the 

burner controls are functioning correctly and that the drying air temperature and 

hence seed temperature is not too high. The deterioration of the seed at high 

temperature, even when dry, can be quite rapid. The cooling section of most 

continuous driers will be inadequate to reduce the seed temperature to a safe 

level for long term storage. The principal cause of this problem is again the 

reduced flow caused by the high resistance that the seed offers. Warm seed in 

bulk tends to cool only relatively slowly, again because the resistance to air flow 

limits the volume of air that may be moved by convection. This difficulty may 

be overcome by making provision in the storage installation for low volume 

ventilation. 

Design ventilation rates of 8.5-17m³/h/t should prove adequate. Where low 

volume ventilation is provided, the seed temperature can be controlled at or 

below 10°C. 

PRE-DRYING HOLDING OF SEED 

In many installations the continuous drying system will not be able to handle the 

seed at the same rate at which it is being combined. Temporary holding of the 

wet seed will be necessary and if the storage period is likely to exceed 12 hours, 

it is very important to make provision for cooling in the pre-drying store. 

Ventilation with ambient air at the rate of 0.6- 0.8 m³/min/t should be adequate. 

At a depth of 1.5 m this would require 2.5-5 hPa pressure. 

BULK DRYING 

Conventional on-the-floor and in-bin drying systems, including radial bins, can 

be used for the drying of oil seeds. Bulk ventilation by suction is not 

recommended. The principal points to which attention must be paid are loading 

depth and ventilation control. 

THE BULK DRYING PROCESS 



It is important to understand the way in which the drying process occurs in a 

bulk drying system. When the drier is loaded, all the seed will have similar 

moisture content. As soon as the drying air enters the lower layers of the seed 

bulk, drying will commence. Moisture is given up to the drying air by the lowest 

layers of seed. This evaporation of water will result in the seed being cooled. 

The drying air very quickly reaches a condition which is in equilibrium with the 

seed and can absorb no more moisture. This wet air then passes through all the 

remaining layers of seed and is exhausted at the top of the bulk. After a while 

the seed nearest the source of air will be dry and will cease to wet the air as it 

passes through. In this way, successive layers of seed are dried until, when 

drying is almost complete, the seed at the top surface of the bulk will begin to 

dry. 

It is important to realize that the seed in the top layers of the bulk will remain 

wet until drying is almost complete, but because of the evaporation of moisture 

from seed in the lower layers, these upper layers will at the same time remain 

cool. In order that the bulk drying process is successful, it is necessary to be able 

to control the final moisture content reached by the seed. The final seed moisture 

content in bulk drying system is determined by controlling the relative humidity 

of the drying air. The relationship between relative humidity and seed moisture 

content is given in Table 4. For example, if it is required to dry a bulk of seed to 

9% moisture content, drying air should be supplied at 70% relative humidity. 

The seed in the lower layers would then cease to add moisture to the drying air 

when its moisture content had been reduced to 9%. Humidity control often 

involves the addition of heat to the drying air stream. Good control of the heat 

input is essential, since the application of too much heat will result in the lower 

layers of the bulk being over-dried and the drying of the upper layers being 

delayed. The use of too much heat, particularly when the incoming seed is cool 

and wet, can result in condensation of moisture in the upper layers of the crop 

which can cause crusting and further delay the completion of drying. 

SAFE LOADING DEPTH 

The concept of safe loading depth is a practical way of ensuring that the top 

layers of the bulk start to dry before any important deterioration can occur. In 

general, the wetter the incoming crop, the more thinly must it be spread if it is to 

be dried successfully. 

The total amount of drying that must be put through the crop to dry it will 

depend upon the amount of moisture to be removed and its drying power. 

Drying must be completed before serious deterioration of the seed can occur so 

the rate of ventilation required will increase with seed moisture content. Table 

11 shows the relationship between initial moisture content and ventilation rate. 

 

Table 11. 

Ventilation rate -v- initial moist content 

Initial 10 12 14 16 18 20 22 24 



moisture 

content, % 

m³/h/t 65 131 202 277 354 435 522 612 
 

Store Hygiene 

Store cleanliness and hygiene is the first consideration before any crop is dried 

and stored. The start point is store cleanliness. All residues of the previous crop 

must be thoroughly cleaned out of the store and burnt. All conveying and 

elevating machinery must also be thoroughly cleaned. Once this stage has been 

completed an approved store surface chemical should be applied to the surfaces 

of the entire store including the insides of bins and any other surfaces that come 

into contact with grain. Where buildings are used for livestock and grain storage 

they must be thoroughly cleaned and disinfected before use. They need to be 

washed and then disinfected with an appropriate product such as peroxides. 

Finally it must be allowed to dry thoroughly before being used for grain storage. 

The fans used to supply this drying air are normally expected to operate in the 

range 7.5-12.5 cm wg. The resistance to air flow offered by the seed depends on 

the air speed through it and its depth. (The deeper the seed, the greater its 

resistance). The maximum depth to which the seed can be loaded for given 

initial moisture content will be that which gives the highest acceptable resistance 

to air flow. The full range of conditions likely to be encountered in practice is 

illustrated in Figure 1. The ventilation rates used for constructing these diagrams 

are those of Table 6 based on the drying performance of 'on-floor' systems 

drying cereals from 21% to 15%. It is assumed that air at 65% relative humidity 

is supplied continuously during drying. No account of the resistance to air flow 

of the distribution duct work has been taken (see later for allowances for this). 

Figures 1a and 1b or Table 12 may be used to determine the safe depth in which 

the bulk may be dried in an on-floor drier or in bins ventilated from the bottom. 

 

TABLE 12 

Approximate variation, with initial moisture content and pressure drop through 

the seed, of the safe depth (M) for drying spring rapeseed and winter rapeseed 

 

Press drop 

through the seed 

water gauge 

Initial moisture 

content % wb 

Depth M 

Spring Winter 

5 cm 

10 2.13 3.25 

12 1.46 2.20 

16 0.97 1.46 

20 0.76 1.12 

25 0.61 0.88 

10 cm 
10 2.92 4.44 

12 2.00 2.99 



16 1.34 1.98 

20 1.06 1.52 

25 0.85 1.22 

 

CROP STORE MANAGEMENT 

VENTILATION CONTROL 

Because of the rapidity with which damp seed deteriorates, it is essential that 

drying commences as soon as possible after harvest. Ventilation should continue 

without a break until the moisture content of the seed at the surface of the bulk 

has been reduced to about 12%. After this, selective ventilation with air in the 

range of 60-70% relative humidity, and if necessary by the addition of a small 

amount of heat, will complete the drying process by bringing the seed moisture 

content to 7½% and 9%. A temperature rise of 1°C will reduce relative humidity 

by approximately 4%. The relative humidity of air in the main duct should be 

monitored during the latter stages of drying by means of a well maintained hair 

hygrometer, and the control of any heat should be based on these measurements. 

Engine driven fans may give rise to particular problems since the heat from the 

engine may give a greater temperature rise than is required, particularly since 

the system pressure is likely to be higher than for cereals, and hence a lower air 

flow through the fan may be expected. 

As soon as the drying of the seed is complete and when weather conditions 

permit, it should be cooled to below 10°C. Ideally, cooling should be carried out 

using ambient air with a relative humidity of not more than 80% to avoid re-

wetting the dried seed. The cooling operation can be controlled manually, or in 

large installations a differential thermostat may be used to initiate ventilation 

with a suitable temperature difference exists between the seed and the ambient 

air. Cooled seed will prevent the buildup of mites and other storage pests. 

TEMPERATURE MEASUREMENT 

An early warning of deterioration of the dried seed can be obtained by walking 

over the surface, probing and noting any 'off' odors. Where access to the seed is 

difficult, warning of impending trouble may be obtained by monitoring seed 

temperatures. Remote reading electronic thermometers with a number of sensing 

points can be used to keep a check on seed conditions. It is important to make a 

written record of the temperatures at regular intervals so that temperature trends 

can be noticed and appropriate action taken. 

MOISTURE MEASUREMENT 

Accurate measurement of seed moisture content at harvest is vital to the success 

of any drying operation. Electrical moisture meters tend to give unreliable 

results above 12% mc. In the range 12% to 17% the error may be as great as 

±2%. Variety and growing conditions can affect the electrical properties of the 

seeds, and so it is advisable to calibrate any moisture meter at least annually 

against an oven method. In order to increase the measuring range of electrical 

moisture meters it is possible to mix equal quantities of dry known moisture 



content with wet unknown moisture content seed, determine the moisture 

content of the mixture and thence find the moisture content of the wet seed. (See 

Table 13). 

 

TABLE 13 

Moisture content determination of wet seed by dilution with an equal volume of 

dry seed of known mc 

 

Mixture 

moisture 

content, % 

11 12 13 14 14 15 16 17 

Dry seed 

moisture 

content 8 

14 16 18 20  22 24 26 

9 13 15 17 19  21 23 25 

10 12 14 16  18 20 22 24 

Estimated 

error of 

the 

method 

± 2% ± 5 % 

 
STORE MANAGEMENT 

MITE 

Mites are the only major storage pest of oilseed rape. Surveys have shown that 

they are endemic in most stores but only develop into a problem when the crop 

is stored too warm and/or too moist. Mites are ½ millimeter long and light 

brown in color. Normally they are seen as brown dust on the crop surface. If 

conditions are perfect they can breed five generations a week leaving hollow 

seed and an increased heap moisture content and rejection by the crusher! 

MOULD 

Storage moulds can potentially ruin the whole crop. They are capable of binding 

the crop into a solid block. In addition, they can cause Farmers Lung and when 

handling mould rape BSS dust masks should be worn. 

Moulds cause loss in crop weight, increase in crop moisture content, free fatty 

acids in the seed and once again rejection by the crusher. 

PREVENTION OF DETERIORATION 

Growers should appreciate that drying the crop to 8% mc is the first of two steps 

for safe long term storage. Once dried the crop must be cooled. This must be 

monitored and recorded. 

The temperature of the seed on leaving a hot air drier will be 21-32°C. The seed 

dried in bulk on ducts or a drying floor will be cooler, but still needs cooling. 

LOW VOLUME AERATION 



Seed dried in a hot air drier will need further cooling immediately to prevent 

deterioration. Cooling is most economically achieved by low volume aeration. 

This involves a very modest outlay in some form of ducting and low horse 

power fans to convey air through the stored crop. The fan is started immediately 

drying has finished. It should be situated to draw ambient air from outside the 

building into the crop. The fan should only run when the ambient air is cooler 

than the crop in store. In this way the initial storage heat will be removed and 

the heap temperature reduced to 12-17°C. 

SECOND TEMPERATURE REDUCTION 

When ambient temperatures drop in September cooling should begin again to 

reduce the heap temperature. The aim this time being to get a heap temperature 

of 8-15°C. Once this has been achieved mite and fungal development is reduced 

greatly. 

FINAL TEMPERATURE REDUCTION 

Once frosty weather begins in early winter the final cooling stage can take place. 

The aim being to get the stored crop temperature down to 5°C. At this point mite 

activity virtually ceases. 

FAN CAPACITY 

Low volume aeration fans need only supply 0.17 m³/min/t. They are often 

powered by fractional horse power, single phase, electric motors. The volume of 

air moved is too small to cause a moisture increase in the seed. They should only 

run when the ambient temperature is 2°C or lower than the heap temperature. As 

a rough guide each cooling phase will take approximately 100 hours of fan 

operation. The process can be very efficiently automated by using a differential 

thermostat to control the fan.  

PHYSICAL PROPERTIES OF RAPESEED 

The bulk density of wet seed may be around 470.67 Kg/m³ to 649.2 Kg/m³ at 

harvest but the seeds shrink on drying and clean dry seed has a density of 711-

727 Kg/m³ (1.37-1.4 m³/t). The porosity is about 39%. 1000 seed weights may 

vary between 4.0 and 5.7g depending upon variety and season. On average, the 

seeds are about 1.9-2.0 mm diameter. In sieving tests, most samples lie within 

the range 1.2-2.5 mm. The angle of repose is approximately 22 degrees. This 

could mean that pressures in deep concrete bins of stored rapeseed may be 

considerably higher than in similar bins of wheat. 

SUMMARY 

Bulk Drying Systems 

 Dry rapeseed has a bulk density of 1.37-1.40 m³/t. 

 Assume an increase in back pressure in bulk drying systems of 8.32 

cm/m³. 

 Once drying begins fans must run continuously day and night. 

 DO NOT ADD HEAT 

Hot Air Systems 

Know the incoming moisture content and set the drier temperature accordingly. 



2.6. Combine harvesters’ capacity and energy consumption 

Combine field capacity depends mainly on operation speed. The optimal 

harvester velocity is that one guaranties enough filed capacity (to harvest all 

rapeseed area within 5 or less days with available farm combines and operators) 

with admissible grain losses. It is a very sophistic problem, which may be solved 

better only practical. 

Other important factor of rapeseed harvest efficiency is energy expenditure. For 

example during rape harvesting, when the stubble height is increased from 0.2 to 

0.3 m, the hourly fuel consumption decreases by 4.9±0.5 l/h, and when the 

rotation of the threshing-separation rotor is increased from 500 to 650 min
-1

 the 

fuel consumption increases by 5.2±1.2 l h
-1

 additionally. When combine-

harvester is supplied with the rational flows of winter rape (10.0 kg.s
-1

, 

respectively) during the operation the average hourly fuel consumption of the 

combine-harvester is for winter wheat winter rape 71.3±0.4 l/h. The fuel 

consumption to harvest one ton of winter rape is approximately 4.0 l/t. Of course 

fuel consumption should be defined for each combine, biological yield, seed 

moisture, height of cutting and crops circumstances.  

 

 

 

 

 

 

3. Machinery  

3.1. Harvesters 

ГОМСЕЛЬМАШ (Belarus) 

 
 

КЗС-9-1 “Славутич” (Ukraine) 



 
 

Claas (Germany) 

  
 

John Deere (USA) 

 
 

New Holland (Holland) 



 
 

3.2. For reaping and threshing 

Header Extension for Rapeseed Harvesting (Metalagro) 

 

 

 

 

Header Extension for Rapeseed Harvesting ПР 4,5 – 7,5 m (Metarem) 

 

Technical data Header  

http://www.metalagro.bg/ro
http://www.metarem.com/


 4,5 5,1 Mega 5,4 Lexion 6,0 6,6 7,5 

Cutting width, mm 4500 5100 5400 6000 6600 7500 

Max pure field 

capacity, ha/h 
27 30 32 36 40 45 

Max operating 

speed, km/h 
6 6 6 6 6 6 

Overall dimensions, mm 

Width 5100 5700 6000 6600 7200 7500 

Length 1440 1440 1440 1440 1440 1440 

Height 1390 1390 1390 1390 1390 1390 

Weigh, kg 495 540 590 610 630 660 

 

 

Header Extension for Rapeseed Harvesting ПЗР-6 

 

 

 

Header Extension for Rapeseed Harvesting with electrical corn divider ПР-6 

(Мелитипольская агропромышленная компания) 

 

http://vikelzhatka.narod.ru/technics/pzr6.html
http://mapk.su/?page_id=81


 

3.3. Transportation 

Tractors trailers – preferable high-volume or ordinary 

 
 

Trucks – preferable agricultural or ordinary 

 
 

 

3.4. Immediate post-harvest handling 

3.4.1. Grain cleaning machines (Aya LTD) 

http://aya-mash.com/media/uploads/cleaner_eng.pdf


 
3.4.2. Mobile grain dryers (Aya LTD) 

 
3.4.3. Shaft driers ЗСШ-100, ЗСШ-40 (Parvi may – PLC) 

 
 

 

3.5. Grain storage 

3.5.1. Siloses for grain or bins 

http://aya-mash.com/cat/Graindryers.html
http://www.pm-dad.com/produkti_rastenievadstvo_EN/produkti_rastenievadstvo_1_EN.html


 
3.5.2.  Grain storage buildings 

 


