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SUMMARY 
The amount of processed alfalfa seed directly depends on the presence of impurities. I t also depends on the present weed species 

and on the amount of weed seed. The bulk seed that contains larger amounts of weed seed gives lesser amount of processed alfalfa 
seed. On the other hand, bulk seed with lesser start purity and with lesser amount of weed seed can give larger amount of processed 
alfalfa seed. Larger amount of weed seed makes the seed processing more difficult. Therefore, the amount of the processed alfalfa 
seed is decreased and the processing time and power consumption are increased. 

This study analyzed the power consumption, the processing time and the gained amount of alfalfa seed. Two seed lots were stud-
ied. The studied seed lots were of different purities, but both of the lots were processed using the same equipment. 
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REZIME 
U procesu dorade semena lucerke količina dorađenog semena direktno zavisi od sadržaja primesa, kao i od vrste i količine 

korova u semenu koje se dorađuje. Seme lucerke sa većim sadržajem korovskih vrsta u praksi često daje manju količinu dorađenog 
semena u odnosu na seme sa manjom početnom čistoćom, ali sa manjim procentom korova. Veći sadržaj štetnih korova u semenu za 
doradu otežava proces dorade, smanjuje količinu dobijenog semena, povećava vreme dorade i utrošak električne energije.  

U radu je data analiza utroška električne energije, vremena dorade i dobijene količine semena lucerke prilikom dorade dve parti-
je semena različite čistoće pri čemu se dorada obavljala na istom sistemu mašina. 

Ključne reči: dorada semena, električna energija, lucerka, oprema za čišćenje. 
 
INTRODUCTION 
Alfalfa (Medicago sativa L.) is one of the most important 

perennial legumes that can be harvested several times a year. It 
is among the most cultivated legume and one of the legumes of 
the highest quality. This plant is very important for seed produc-
tion, due to the high prices of this seed. Annual consumption of 
alfalfa seed in Serbia is 900 t (Karagić et al., 2007). 

Seed material after the harvest is a mixture of alfalfa seeds 
and seeds of different plants, i.e. both cultivated crops and weed, 
as well as other impurities of both organic and inorganic origin. 
The aim of processing is to remove all impurities and foreign 
seed from the seed and, thus, to gain the pure seed of basic culti-
vated crop. Seed that is treated this way can be used for efficient 
sowing, germination, sprouting, storage, manipulation and can 
be kept until the sowing time. The seed processing is the link 
between the three segments of seed production (field seed pro-
duction, processing and distribution). The seed processing is an 
industrial activity that depends on equipment and fuel and, also, 
it is a process organization subjected to its law regulative. 

Seed processing is based on differences in physical traits of 
the seed. The seed of the basic species and weed seed have dif-
ferent characteristics, such as shape, mass, density, color, struc-
ture of the pericarp, adhesion characteristics, electric characteris-
tics etc. In seed processing, the most important is to analyze 
every seed lot from fields and to determine which equipment to 
use (Smith 1988; Copeland and McDonald, 2004). 

The conditions and the way of seed production, seed process-
ing and distribution are determined by the Law on Seed and 

Planting Material (Official Gazette of the Republic of Serbia, 
2005), according to the handbook of the International Seed Test-
ing Association (ISTA, 1999). The quality of the alfalfa seed 
must be in accordance with law regulation for seed material. 
This means that the purity of the seed must be 95%, 2% of the 
foreign seed, 0.5% weed seed (without quarantine weed), mini-
mal germination of 70% and 13% of seed moisture. 

The aim of this study was to assess the energy consumption, 
time of the seed processing and the acquired seed quantity from 
the two seed lots of different purity that were processed with the 
same equipment. 

MATERIAL AND METHODS 
The research was conducted in seed processing center of the 

Institute for Forage Crops in Kruševac. The bulk seed purity, 
sampled from the two seed lots (B1, B2), were: 59% - B1 and 
78% - B2 (tab. 1). Three repetitions were conducted. 

All of the parameters of the equipment were the same for the 
possibility of comparison of the acquired results. The used sys-
tem is the standard procedure in alfalfa seed processing in the 
seed processing center of the Institute for Forage Crops in 
Kruševac (Tab. 2). The system consists of the following process-
ing equipment: intake pit, buckets elevator, cleaning equipment 
from Danish manufacturer Damas, Alfa-4 type, trier (with three 
cylinders) from Danish manufacturer Damas, Hotyp type and 
magnetic cleaner from German manufacturer Emceka Gompper 
type 4. 
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Table 1. The average purity of B1 and B2 alfalfa seed  
Tabela 1. Prosečna čistoća naturalnog semena lucerke  

B1 i B2 
 

 

Table 2. The system of alfalfa seed processing equipment in 
the Institute for Forage Crops – Kruševac 

Tabela 2. Sistem mašina za doradu lucerke Instituta za 
krmno bilje – Kruševac 

 

 

In every repetition, the seed quantity was 300 kg, which is 
900 kg of seed for each level of seed purity (1800 kg for both 
purities). Using laboratory analysis, the following parameters 
were determined: pure seed (%), seed of weed and other crops 
(%), inert matter (%), the quantity of processed seed (kg), the 
time of seed processing (h), the active and reactive electric 
power consumption (kWh and kVArh). 

The mass of the samples was measured using precise elec-
tronic scale and the mass of the processed seed was measured 
using the mechanical scale with range of 5 to 200 kg. The de-

termination of the impurities in the seed was done in 
the laboratory using a magnifying glass with light. 
For measuring of the active and reactive electric 
power consumption the multifunctional digital indi-
rect three-phase watt-hour meter DMG2. Time 
measuring was done using a stop watch. In the 
magnetic separator Nutra Fine RS metal powder 
was used. 

Based on the obtained results, it is possible to 
determine the power consumption for each level of 
seed purity. It is also possible to determine how 
many times the seed must pass through equipment 
in order to obtain seeds of desired quality. 

The differences were tested with LSD test. 

RESULTS AND DISCUSSION 
After seed processing, 407 kg of pure seed were 

acquired from the initial quantity of 900 kg of B1 
seed. After processing of the waste, 88 kg more 
were acquired. So, the total mass of the processed 
seed was 495 kg, or the average of 165 kg of seed of 
satisfactory quality per repetition. The mass of 

processed seed, in relation to the input quantity of 59% purity, 
makes the output of 55% of pure seed, where the loss of the pure 
seed is 6.77%. 

After processing of 900 kg of the bulk seed (purity B2), that 
contained large amount of the dod-
der (35 grains of Cuscuta spp. in 5 
g), the 513 kg of the seed were ac-
quired. However, even after the sec-
ond processing on the magnets, in 
the laboratory analysis of the sample 
taken from the small magnetic sepa-
rator of 50 g, the dodder (Cuscuta 
spp.) seed was found. This seed was 
packed in bags, properly labeled and 
stored to demagnetize in the period 
of three months. After demagnetiza-
tion, the seed was again processed 
by passing it through the processing 
equipment system. After the proc-
essing, from 513 kg of demagnetized 
seed the 406 kg of seed with purity 
of 99% was gained. To gain larger 
quantity of seed from the waste, the 
seed was taken from triers, from 
lower sieves of the equipment for 
fine cleaning and the magnetic sepa-
rator. By doing this, 41 kg more of 
the quality seed were acquired. The 
total processed quantity at the end of 
the seed processing was 447 kg, or 
the average of 149 kg of the seed per 
repetition. The quality of this seed 
was satisfying. The output of the 

seed processing was the 49.7% purity, in relation to the initial 
quantity of 900 kg of 78.0% purity. The loss of the pure seed is 
very high, 36.32%. The acquired quantity of B1 seed is larger for 
11.07% than the quantity of B2 seed. 

The average power consumption in the seed processing of 
the both purity B1 and B2 is illustrated in the tables 3 and 4. Ta-
ble 3 illustrates that the seed of purity B1 passed through the 

Bulk alfalfa seed 
Naturalno seme lucerke 

Purity 
Čistoća B1 B2 

Seed structure 
Struktura  
semena 

Ratio 
Pro-

cent.udeo 

Weed species 
Korovske vrste 

Ratio 
Procent. 

udeo 

Weed species 
Korovske vrste 

Pure seed 
Čisto seme 59  78  

Weed 
Korov 1,7 

Convolvulus arvensis, 
Amaranthus retroflexus, 

Daucus carota, 
4 Cuscuta spp./5 g 

4,13 

Amaranthus 
retroflexus, Setaria 
spp., Sorghum spp., 
4 Rumex spp./5 g, 

35 Cuscuta spp./5 g

Other species 
Druge vrste 0 

red clover (traces) 
crvena detelina (u 

tragovima) 
0  

Inert matter 
Inertne ma-
terije 

39,3 

pods, sickly grain, har-
vest rests 

mahune, šturo zrno, 
žetveni ostaci 

17,87 

pods, sickly grain, 
harvest rests, dirt 

mahune, šturo zrno, 
žetveni ostaci, 

zemlja 

Type of 
seed proc-

essing 
Način do-

rade 

Type of 
equipment 
Tip mašina 

Principle of cleaning 
Princip čišćenja 

Material and weed which are removed
Materijal i korovi koji se odstranjuju

Fine clean-
ing 
Fino 
čišćenje 

Damas 
Alfa – 4 

type 
Fanning and sieving using 
sieves, separating seed by spe-
cific weight, shape and size 
Provejavanje i prosejavanje na 
sitima na osnovu težine, oblika i 
veličine semena 

- Pieces of stems, pods, hay, dust, dirt
- Delovi stabljika, mahune, slama,
prašina, zemlja 
- Sickly grain, grass seed 
-Šturo seme, seme trava 
- Convolvulus arvensis, Setaria spp.,
Rumex spp., Lamium spp., Sorghum
halepense, Cirsium arvense 

Trier clean-
ing 
Trijersko 
čišćenje 

Damas 
Hotyp type 

The seed is separated according
to its length using alveoli in
hollow cylinders 
Alveole u šupljim cilindrima
koje odvajaju seme različito po
dužini 

- Broken grain 
- Lomljeno zrno 
Cuscuta spp., Amaranthus retro-
flexus., Chenopodium spp., Capsella 
bursa pastoris 

Magnetic 
cleaning 
Magnetno 
čišćenje 

Emceka 
Gompper 

 type 4 

The magnetic powder bonds to
the weed seed with wrinkled
pericarp. This seed is removed
from the alfalfa seed using
magnetic drums 
Seme korova sa naboranom
semenjačom vezuje magnetni
prah i namagnetisani bubnjevi
ga odvajaju od semena lucerke 

- Cuscuta spp., Plantago spp., Cheno-
podium spp., Matricaria chamomilla, 
Anthemis arvensis, Rumex spp., Dau-
cus carota, Thlaspi arvense, Setaria 
spp., Stelaria spp., Polygonum spp., 
Galium spp. 
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processing system three times. The total time of this process was 
220 minutes. The total active power consumption in the process-
ing of B1 seed was 69.8 kWh, and the total consumption of the 
reactive power was 111.93 kVArh. 

 

Table 3.The power consumption and time of processing of B1 
seed 

Tabela 3. Utrošak električne energije i vreme dorade semena 
B1 

Power consumption 
Utrošak električne energije

Average 
Prosek 

Number 
of passes 

Broj 
prolaza 

The time of 
processing 

(min) 
Vreme dorade 

(min) 

Active 
(kWh) 

Aktivna 
(kWh) 

Reactive 
(kVArh) 

Reaktivna 
(kVArh) 

X  2 172 61.67 95.53 

X * 1 48 8.13 16.4 

∑ 3 220 69.8 111.93 

X * Waste processing 

X * Dorada otpada 
 

For processing of the seed of B2 purity, it was necessary for 
the seed to pass through the system five times. The time of proc-
essing was 301.7 minutes (Tab. 4). The total active power con-
sumption for seed of B2 purity was 132.1 kWh, while the reac-
tive power consumption was 174.94 kVArh. 
 

Table 4. The power consumption and the time of the process-
ing of B2 seed 

Tabela 4. Utrošak električne energije i vreme dorade semena 
B2 

 

Power consumption 
Utrošak električne 

energije 

Aver-
age 

Prosek 

Number of 
passes 

Broj prolaza 

The time of 
the process-

ing  
(min) 

Vreme do-
rade (min) 

Active 
(kWh) 

Aktivna 
(kWh) 

Reactive 
(kVArh) 

Reaktivna 
(kVArh) 

X  3 184,7 76,8 108,83 

X * 1 70,33 37,47 45,04 

X ** 1 46,7 17,83 21,07 

∑ 5 301,7 132,1 174,94 

X *the seed processing after demagnetizing, X **the waste 
processing after demagnetizing 

X *dorada posle razmagnetisavanja, X **dorada otpada 
posle razmagnetisavanja 

 

Table 5. LSD test 
Tabela 5. LSD test 

Electric power 
Električna energija LSD 
Active 

Aktivna  
Reactive 

Reaktivna 
0.05 11.524 10.505 
0.01 19.109 17.421 

 

After the analysis of the gathered data, it can be seen that B1 
seed needs to pass through the system three times, while B2 seed 
needs to pass five times. The difference of these two passes is 
reflected in the total seed processing time. The total processing 
time is longer for B2 seed for 81.7 minutes (37%) than for B1. 

Furthermore, B2 seed had larger quantity of the weed (35 grains 
of Cuscuta spp. in 5 g) and it must lay in the storage for three 
months to demagnetize, which additionally occupies the storage 
area.  

The power consumption in the processing of the researched 
seed is illustrated in the Tables 3 and 4. The active power con-
sumption during B2 seed processing is higher than during B1 
seed processing for 89%, while the reactive power consumption 
is higher for 56%. 

Statistically very significant difference between the active 
and reactive power consumption during different purity seed 
processing was determined using LSD test (Tab. 5). 

The graphic illustration of the active and reactive power con-
sumption during processing of the different purity seed B1 and 
B2 is given in Graphs 1 and 2. 
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Fig. 1. The active power consumption during processing of the 
B1 and B2 seed, ■ –for waste, ■ – demagnetizing, ■ – the 1st 

time 
Sl. 1. Utrošak aktivne električne energije za doradu semena B1 i 

B2, ■ –za otpad, ■ – razmagnetisavanje, ■ – 1. put 
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Fig. 2. The reactive power consumption during the processing of 
the B1 and B2 seed, ■ –for waste, ■ – demagnetizing, ■ – the 1st 

time 
Sl. 2. Utrošak reaktivne električne energije za doradu semena B1 

i B2, ■ –za otpad, ■ – razmagnetisavanje, ■ – 1. put 

CONCLUSION 
The acquired results point out that power consumption de-

pends on the seed purity, primary on the content of quarantine 
weed. The active power consumption during the processing of 
seed with higher content of weed is higher than the consumption 
during the processing of the seed with lower content of weed for 
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89%, while the reactive power consumption is higher for 56%. 
The results show that the seed with higher content of dodder 
(Cuscuta spp.) in the bulk seed needs to pass multiple times 
through the system. Also, this seed increases the time of process-
ing for 37% in relation to the seed with lesser purity and with 
lower weed content. The seed with lesser purity gives 48 kg of 
clean seed, which is 11.07% more than the seed with higher start 
purity but with higher content of the quarantine weed. 

The biggest problem in seed processing is the presence of the 
weed seed, foremost dodder (Cuscuta spp.), herb patience (Ru-
mex spp.), Aleppo grass (Sorghum halepense) and foxtail millet 
(Setaria spp.). The common alfalfa seed processing system is 
very good for cleaning the seed with low percentage of weed. It 
is also less efficient if the quarantine weed is present, due to the 
increase of power consumption and the significant increase of 
processing time. 
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