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Seed Processing – Why? 

1. Complete separation: 

 Removal of all contaminating or undesirable material from the  

seed and improve appearance/uniformity 

2. Minimum seed loss: 

 Keep good seed loss at a minimum 

3. Upgrading quality: 

 Removal of bad, injured, or low quality crop seed 

 Add protective or remove moisture to maintain seed quality 

4. Efficiency: 

 Highest capacity with effectiveness of separation 

5. Minimum labor requirement: 

 Labor is direct operating cost and not recoverable 

(c) Seed 
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“Seed” vs “Grain” 

SEED GRAIN 

Planted and reproduce Consumption & industry 

Embryonic structure is critical Dry matter, foreign material, MC% 

Germination, purity, health, and vigor POS (Protein, Oil, Starch), and fiber 

Slow drying to minimize heat damage Fast drying to save cost 

Chemical treatment to maintain quality Hardly any chemical treatment 

Sold by bag, Kg, or Unit (80,000 seed corn) Sold by truck or Tons 

Seed Processing… Food Processing… 

(c) Seed 
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Flow Diagram for Seed Processing 

 Limiting mechanical damage: 

 Reduce speed (RPM)! 

 Avoid at partial capacity 

 Avoid varietal contamination 

 Maintain quality in storage: 

 Limit incoming moisture 

 Limit FM or damaged seeds 

 Pre-clean seed before storage 

 Properly aerate 

 Careful drying to reach safe MC 

(c) Seed 
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Basis of Separation: 

 Seed processing is based on differences in physical properties  

between the desirable seed and the contaminating weed,  

other crop seeds or foreign material 

 The “difference” can be in: 

 SIZE 

 LENGTH 

 WIDTH/THICKNESS 

 WEIGHT/SPECIFIC GRAVITY/TEST WEIGHT 

 SHAPE AND SURFACE TEXTURE 

 COLOR 

 OTHERS?? 

(c) Seed 
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Basic of Separation - Size 

 Size is the most common difference among seeds, and  
between seed and undesirable material 

 The air-screen cleaner uses a series of perforated sheet metal  
or woven wire screens to separate seed of different sizes 

 Seed size distribution and screen selection 

 Two types of screen sizing are made: 

 SCALPING - Oversize material is removed 

 SIFTING – Undersize material is removed 

 A series of scalping and sifting operations remove all material 
larger or smaller than the crop seed 

 Factors effect “Screen efficiency” and “Capacity” 

 Openings, feed rate, slope, and RPM 

(c) Seed 
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Basic of Separation - Length 

 Length differences are common among crop seed and weed seed,  

and are frequently used to upgrade and improve quality 

 Both the indented cylinder (A) and the disc separator (B) make  

length separations. 

A. Indented cylinder B. Disc separator 

(c) Seed 
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Basic of Operation – Width/Thickness 

 Width and thickness are special size dimensions used in 

operations  such as sizing seed corn into specific widths and 

thickness for  space-planting 

 Thickness separations are made by turning the seed on edge 

or  standing it on end to present its thickness dimension to  

perforations of specific size (A) cylinder 

 Width separations are made by round-hole perforations at 

the  cup-like depressions in cylinder (B) 

A. Slot-hole cylinder B. Round-hole cylinder 

(c) Seed 
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Basic of Separation - Weight 

 Many seeds differ in weight, specific gravity, or test weight 

 Weight or specific gravity is the effective separation principal in 

the air-blast separation in air-screen machines (Terminal Velocity?) 

 Gravity separator, stoner, and the aspirator are all designed to  

make specific separations by differences in weight or specific  

gravity of seed (Fluidization? Specific Gravity of water=?) 

Aspirator Stoner Gravity Separator 

(c) Seed 
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(c) Seed 
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Basic of Separation – Shape & Texture 

 Spiral separator is designed especially to separate round 

from flattened seed or round whole seed from the splits 

 A simple vertical series of spirals flights to allow seeds to  

roll or slide down by gravity. Round one will roll over the  

inclined edge of the inner flight of spirals 

 

 Relative roughness or smoothness of the seed coat –  

surface texture – is a common difference between seeds. 

 The roll or dodder mill, the draper belt , the magnetic  

separator, the buckhorn machine and vibrator  

separator all effect separations of seeds differing in  

surface texture 

(c) Seed 
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Basic of Separation – Color 
 Many seeds differ in color or reflectivity. Color  

separations are used more and more in processing,  

particularly with the larger crop seeds 

 Electronic color sorters make color separations.  

These machines present each seed to electronic  

sensing devices which compare the seed with an  

electronic pattern or a given color background. If  

the seed is color hue or reflectivity is acceptable, it  

is allowed to continue to a discharge spout. Seeds  

not in the acceptable range of color hue or  

reflectivity are divided from the main stream by  

compressed air or other devices. 

(c) Seed 
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(c) Seed 
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Pre-Cleaning Operation: 

• Before cleaning • After cleaning • Before harvest 
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(c) Seed  
Science 
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Pre-Cleaning Operation: 

Why? 

Enough  trash  is  removed  to permit bulk  storage  and processing 

Seed  feed more  evenly  through  down-stream equipment 

High moisture, green  material  is  removed  decreasing  time and 
cost of drying 

Removal of bulk of trash permits finer top screens to be used  
resulting in precise  separations 

Cleaning machines  are  more efficient 

Most commonly  done  by  a scalper 

What is a  scalper? 

(c) Seed  
Science 
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Pre-Cleaning Operation: 

Pre-cleaning air-screen cleaner, is  
designed for high capacity pre-cleaning  
and market cleaning of seeds.This model  
is designed for effective removal of light,  
large, and small waste. It begins with two  
screens that allow the top screen always  
serves as a scalper and the bottom screen  
functions as  a  sifter. 

(c) Seed  
Science 

19 

Aspirator can be used with scalper for both  
before and/or after product enters to pre-  
cleaning cleaner. It is also designed for high  
capacity removal  of trash  from seed. 



Pre-Cleaning Operation: 1,500 AC China 

(c) Seed  
Science 
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Pre-Cleaning Operation: 

 Debeaders: 

 Huller-Scarifier 

• Seeds with awns, hairs or other chaffy  
appendages reduce flowability in cleaning  
equipment 

• It removes these unwanted appendages  
with  rotary  and  beating arms 

• Removes hull or pods and scarifies hard  
seeds 

• Throws  seed  against  sandpaper or 
rubber concaves 

• Harsh process with potential for seed  
damage 

(c) Seed  
Science 
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Products after Pre-Cleaning: 

• Seeds  need  to be  precisely cleaned  for improving  quality and  make  it 
legal to sale as ‘seed’                        - Germination, purity, health, and vigor 

• Air-Screen Separator is the most common machine in the seed  
processing operation 

• It combines the principles of screen and air separation. This  
combination of principles separates the over/under size and  
fine/light debris  from  the seed 

(c) Seed  
Science 
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Basic  machine  in most  seed  processing plants 

Combines air  separation  with  sieve operations 

Based  on  differences in size  and  weight  of seeds 

Three cleaning elements: 

Aspiration: Removal  of light material from  the  seeds 

Scalping: Removal  of oversize  material from  seeds 

Sifting: Removal  of undersize  material from seeds 

Air-Screen Cleaning 

(c) Seed  
Science 
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Air-Screen Cleaning - AIR 

Air Separation, 1,500 AC China 

• The air separation is based upon  
the terminal velocity difference of  
material 

• The light material is removed from  
the seed by air flow since it has  
smaller  terminal velocity 

• How to measure‘Terminal  
Velocity’? 

(c) Seed  
Science 
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Air-Screen Cleaning - AIR 

Upper-Air Lifting 

Lower-Air Lifting 

Air Flow control 
(Damper) 

(c) Seed  
Science 
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Air-Screen Cleaning - SCREENING 

Screen  Separation, 1500 AC, China 

• Scalping: Good seeds are dropped through screen  
openings, larger material  carried over  screen 

• Sifting: Good seeds ride over screens while small  
seeds drop through screen and moved to separate  
spout by  shoe  bottom 

(c) Seed  
Science 
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Air-Screen Cleaning - Cleaner 

Air Separation Screen Separation 

Upper  
Air 

(c) Seed  
Science 
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Lower Air 

Screen #1 Scalping 

Screen  #2 Sifting 

Screen  #3 Sifting 

Screen  #4 Sifting 

Screen  #5 Sifting 

A 5 T/H 2-Air, 5-Screen  
Air-Screen Cleaner 

Modern Air-Screen Cleaner 



Air-Screen Cleaning – Clean seed flow 

Scalping Sifting 

(c) Seed  
Science 
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Air-Screen Cleaning – Screen 

Selection 

 Shape: 

(c) Seed  
Science 
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Air-Screen Cleaning – Screen Selection 

 Size: 

30 



Air-Screen Cleaning – Screen Selection 

Screen must be selected according to the shape of the crop seed  
being cleaned  - 

Round seeds: A round-hole top screen and a slotted bottom screen  are 
generally used to clean round-shaped seeds. The round-hole top  
screen prevents straw, trash, pods and other large and long material  
(bolts/nuts, tools) from dropping through while the slotted bottom  
screen drops broken seeds and weed seeds thinner than the round  crop 
seeds. 

Oblong seeds: An oblong  top screen  and  an  oblong  bottom  screen  are 
generally  used  to clean  long  seeds. (how?) 

Lens-shaped seeds: An oblong top screen and a round-hole bottom  
screen  are  generally  used  to clean  lens-shaped seeds. 

(c) Seed  
Science 
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Air-Screen Cleaning – Screen Selection 

Screen size must be selected according to the result from hand-  
screen analysis. The bottom line is that to remove most of  
undesirable  material  without  losing too much  good seeds 

The shape  of hand-screen  should  match  the  screen  on  the machine 

How much  to cut?? 

Over-Size  
(Scalping) 

(c) Seed  
Science 
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Under-Size  
(Sifting) 



Air-Screen Cleaning - Adjustments 

Rate of feed: Although the feed gate on a feed hopper is adjustable  
for large changes of rate of feed, the basic adjustment is made by  
increasing or decreasing  the  speed  of the feed  roll 

Screen knockers and tappers: An adjustable knocker or tappers  that 
slightly tap the screens which vibrates screens so that seeds  will pass 
through close and small openings, and will jar loose long  weed 
seeds that wedge so tightly in the perforations that the  brushes can’t  
remove them 

Upper and  lower  air  suction:The suction  is  regulated  by an 
adjustable  damper  in the  air passage 

Variable screen shake:This permit the operator to adjust the  
screen  vibration speed  from slow  to very  rapid 

Screen  pitch:  Common range  in  pitch adjustment  is  from  4  to 20 
degrees 

(c) Seed  
Science 
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Air-Screen Cleaning - Installation 

It should be installed properly on and securely fastened to a firm  
foundation. 

Proper air ducting from the cleaner is extremely important.  
Sharp turns, improper junctions, poor connections and poor  
collectors all contribute to poor air separations in a cleaner.  
Improper air exhaust also causes  a  very dirty, dusty     plant 

A good system to manage good seeds and different discards – both  
air-lifting and  screening  products. 

Operator safety  and  friendly environment! 

Computerized Air-Screen Cleaner (Dr. Shyy’s   US patent)…. 

(c) Seed  
Science 
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Dr. Shyy’s   US Patent  on Automation  of Air-Screen Cleaner - 1991 
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Air-Screen Cleaning 

Questions? 

(c) Seed  
Science 

21 



Basic of Separation: 

Questions? 

(c) Seed 

37 



Prepared by: Date: 

Crop: 

Variety or hybrid: 

Parents (if applicable): 

Grower premium: 

Bag: 

Conditioning: 

Treatment: 

Labels: 

Basic seed: 

Bag pallet: 

Royalties: 

Re-bagging: 

Seed transport: 

Sales: 

Advertising: 

Certification/Inspection: 

Cleanout: 

Interest: 

Other direct costs: 

Total product cost: 

Section 2. Operational Procedures 122 
Procedures 

PD01 ANNEXE A. PRODUCT  COST  ANALYSIS REPORT  TEMPLATE 



Text 

Form number: 

 

Date: 

Version number: 

Crop: Variety: 
Base price/ton: Weight: Sales zone: 

Weight discount (1): Price increment by location (2): 

Section 2. Operational Procedures 123 Procedures 

1) Weight discounts 

AGRO-DEALER DISCOUNT 
From To % 

1 10 1% 
11 20 2% 
21 30 3% 
31 40 4% 
41 50 5% 
51 60 6% 
61 70 7% 
71 80 8% 
81 90 9% 

2) Price increment by location* 

ZONE INCREMENT 
1 0% 

2 and 3 0.5% 
4 1.2% 
5 2.0% 
6 2.6% 

* Location increments to be determined by  
considering distance and accessibility  of roads. 

PD01 ANNEXE B. SELLING PRICE LIST BY VOLUME/LOCATION   TEMPLATE 



TOTAL PRODUCT COST (from PD01 Annexe A): $ 
OTHER COSTS: 
– Carryover costs 

(interest, storage, re-conditioning) 
$ 

– Management overhead  
(salaries, rent, training) 

$ 

– Financial overhead 
(interest on investment and capital) 

$ 

TOTAL COSTS: (Total Product Cost + Other Costs) $ 
Total Income: Base Price/ton x Number of tons  
(from PD01 Annexe B) 

$ 

Gross Profit: $ 
Taxes: $ 

 

NET PROFIT: (Gross Profit minus Taxes) 
 

$ 

Section 2. Operational Procedures 124 
Procedures 

PD01 ANNEXE C. PRICE ANALYSIS REPORT   TEMPLATE 



94 Section 2. Operational Procedures Procedures 

SC01 ANNEXE B. SAMPLING CARD TEMPLATE 

Crop species: 

Variety: 

Field number: 

Seed lot number assigned: 

Contract Grower: 

Class: □ Pre-basic 

□Basic 

□Certified (1st generation) 

□Certified (2nd generation) 

Seed lot total weight at reception (Kg): 

Seed lot total weight after conditioning (Kg):  Number of bags in seed lot: 

 

Weight per bag (Kg): 

Number of certified seed tags requested:  Seed lot storage location: 

Sampler:     
Signature Date 

 

Conditioning Plant Leader:      
Signature Date 



96 Section 2. Operational Procedures Procedures 

SC01 ANNEXE D. SEED CONDITIONING OPERATION TEMPLATE 

Crop: 

Variety: 

Field number: 

Lot number: 

Contract Grower: 

Initial weight (kg): 

Final weight (kg): 

Final number of bags: 

Pre-cleaning discards (kg): 

Drying notes: 

Moisture content reduced from  % to  % 

Cleaning discards (kg): 

Treatment material name and amount: 

Labeling number of tags from tag number  to tag number  : 

Storage location number: 

Additional remarks: 

Conditioning Plant Leader:   
Signature Date 

 

Production and Quality Manager:    
Signature Date 



95 Text Section 2. Operational Procedures Procedures 

Crop: 

Variety name: 

Lot number: 

Sample number: 

Tests requested: 

Contract Grower: 

Date sample received: 
 

 

 

Signature: 

Date tests concluded: 
 

 

 

Signature: 
Test results 

Purity:  Germination:  

Moisture:  Stress: 

 

 

Seed health: 
Remarks: 

Production and Quality Manager:    
Signature Date 

SC01 ANNEXE C. SEED LABORATORY TESTING REPORT TEMPLATE 



93 Text Section 2. Operational Procedures Procedures 

SC01 ANNEXE A. SEED RECEIPT AT CONDITIONING PLANT TEMPLATE 

Receipt number:    

Contract Grower information 
Name: 

Address: 

Field location: 

Production in hectares: 

Crop: 

Variety: 

Class of seed: 

Planting date: 

Harvest date: 

Weight: 

Moisture content: 

Notes: 

Conditioning Plant Leader:      
Signature Date 



Dr. Yuh-Yuan Shyy 

 

Scientist/Sr. Engineer/IT Management 

Seed Science Center 

Iowa State University, Ames, Iowa USA 

192 Seed Science Center, email: yshyy@iastate.edu 

Sizing and Texture/Surface Separation 

mailto:yshyy@iastate.edu


Sizing and Texture/Surface Separation 

 Size between different crops and seed quality 

 Texture/surface difference of good and bad seeds 

(c) Seed 
Science 



Sizing – Width and Thickness 

 Width and thickness separators are commonly referred to as 

‘graders’ or ‘sizers’ 

 The separation is similar to, but generally more accurate  

than, the separation performed on the screens in Air-Screen  

Cleaner 

 Two principles apply: 

 Seeds are sized for width by using round-hole screen openings 

 Seeds are sized for thickness by using slotted screen openings 

(c) Seed 
Science 



Sizing – Width Separator 

 The indented round hole screen is used  

for width sizing, and differs from the  

perforated round hole screens used in  

air-screen cleaner in that the hole is  

ringed by a ‘seat’. Why? 

 If the seed is narrower than the diameter  

of the hole, it passes through and is  

termed a ‘through’. Conversely, the  

wider seed is termed‘over’ 

 Machine fraction and total fraction: 

 Through % = 100*Through/Total 

 Through (Size) % of Total 
Through 

(c) Seed 
Science 

Over 



Sizing – Width Separator 

Flat Screen Separator - Vibration Cylindrical Screen Separator - Rotation 

(c) Seed 
Science 



(c) Seed Science Center, ISU/Dr. Shyy 

Sizing – Thickness Separator 

Flat Screen Separator - Vibration Cylindrical Screen Separator - Rotation 

(c) Seed 
Science 



 Length separators are specifically  

designed to effect separations of  

particles differing in length 

 Cylinder and disk separators are  

machines to separate seed on a pure  

length difference basis 

 Both machines effect this separation by  

lifting the short particles out of a  

mixture containing both log and short  

particles 

 Efficiency of length separation? 

Sizing – Length Separator 

Short 

Long 

Short 

Long 

(c) Seed 
Science 



Sizing – Length Separator/Cylinder 

A: Indented Cylinder  

B: Short 

C: Long 

D: Mixture 

(c) Seed 
Science 



Sizing – Length Separator/Disk 

Type of disc pockets:V, R, and S 

(c) Seed 
Science 



Texture/Surface Separation 

• Texture separator will separate  

mixtures of crop seed and  

contaminants that differ in  

surface texture 

• Rough-surfaced, irregular  

contaminants – seed or inert  

material – are separated from  

the mass of smooth surfaced,  

regular shaped crop seed 

• Roller or belt covered with 

velvet fabric can be used 

(c) Seed 
Science 



Texture/Surface Separation 

• Texture separator is a finishing machine and shall be used on seed that 

have already been processed on air-screen cleaner or other machines. 

• There are used to clean smooth seed such as clovers, alfalfa and beans  

that are contaminated with rough surface weed seed, immature seeds  

that are wrinkled or shriveled, broken, chipped or damaged seed that  

have irregular surfaces, and rough and irregular shaped inert material. 

• Examples of some separations made on texture separator: 

(c) Seed 
Science 



Questions? 

(c) Seed 
Science 
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Gravity Separation – Gravity Table 

Oliver GT LMC GT Forsberg GT 

• Undesirable seed and contaminants are often so similar to  
the “good” seeds in size, shape, and surface textures that  
efficient separations  cannot  be achieved. 

• Contaminating seeds or materials differing from the crop  
seed in test weight or specific gravity can be separated with a  
Gravity Separator/Table. 



Gravity Separation - Fluidization 

(c) eed  Science 
Center, 



Gravity Separation – Principles 
 Fluidization (Water vs Air?): Mixture is vertically stratified  

so that the heavier seeds are at the bottom and the lighter  seeds  
are  at  the top. 

Mixture  
(No air) 

Deck  
Surface 

Air gate  
(Closed) 

Light 

Medium 

Heavy 

Air gate  
Adjusted 

Air gate 
(Open) 

Bubbling 
(Too  much air) 

(c) Seed  
Science 



Gravity Separation – Principles 
 Separation:The light seeds are fluidized on a cushion of air  

and flow almost like a liquid, they flow toward the discharge  
end because of the downhill slope. And the heavier seeds  
move  uphill with  deck motion. 

D 

i  

s  

c  

h  

a  

r  

g  

e 

(c) Seed  
Science 



Gravity Separation – Rules 

 Rule 1. Particles of the  same  size  but  differing slightly in  
specific gravities  can  be separated. 

 Rule 2. Particles of the same specific gravities but differing in  
the  size  will be  graded  according  to the  size  of the particles. 

 Rule 3. Particles differing in specific gravities and also  
differing in  size  cannot  be  efficiently separated! 

(c) Seed  
Science 



Gravity Separation – Machine 

4. Base  and Frame 

3. Air Chest 

2. Porous Deck 

1. Feed hopper 

7. Seed  Discharge System 

5. Fan(s) 

6. Drive System 

(c) Seed  
Science 



Gravity Separation – Parts 

(c) Seed  
Science 

1. Feed  Hopper: Seed  flow from  a  surge  bin to a   feed hopper  
which meters a uniform stream of seed onto the corner of  
the deck opposite the discharge side. The feed hopper is  
adjustable  for different feed  rates. 

2. Porous  Deck:The deck  is  a  lightweight removable and  
interchangeable frame which provides the surface on which  
seeds are separated. The deck is covered with a porous  
material  such  as  cloth, wire screen, perforated sheet  which 
allows  air  to pass through. 

1 
2 



Gravity Separation – Parts 

(c) Seed  
Science 

3. Air Chest: It is  an  airtight, shallow, boxlike plenum  
chamber mounted inside the frame and beneath the deck.  
Air pressure built up in the air chest forces air up through  
the porous  deck. 

 
4. Base and Frame:The base  section  is  bolted to a  solid  

foundation to keep the machine from shaking (walking  
machine?) The frame provides structural support for all  
other  parts  of the machine 

3 

 
4 



Gravity Separation – Parts 

(c) Seed  
Science 

5. Fan(s): One or more fans pull air from outside the machine and  
force it into the air chest. Pressure and vacuum gravity  separators 
operate on the same  principle, but the fan  is     mounted 
  (where?) 

 
6. Drive System:The upper part of the air chest to which the deck  is 

attached is mounted on rockers which allows it to rock back  and 
forth with the deck. The speed of the motion can be  controlled 
by  a  variable  speed  drive. 

7. Discharge System:The banking rails  

hold the seeds on the deck until they  

reach  the  discharge end. 

5  and 6 

7 



Gravity Separation – Controls 

(c) Seed  
Science 



Gravity Separation – Adjustments 

(c) Seed  
Science 



Rectangular, Multiple Fans Trapezoidal, Adj. Pitch Posts 

• Feed Rate 
• Air Volume 
• Eccentric Speed 
• Deck Side Slope 
• Deck End Slope 
• Variable Airflow Levels 

• Feed Rate 

• Air Volume 

• Eccentric Speed 

• Deck Elevation 

• Deck Run-off 

• Feed, End, and Cull Post 

Pitch 
• Discharge Dividers 

• Eccentric Displacement is also  
adjustable on a few machines,  
and is used to help compensate  
for seed size variations 

• Discharge Dividers 

Gravity Separation – Adjustments 
Same  separation  results can  be  achieved  with  different adjustments, it is  an ART! 

(c) Seed  
Science 



Gravity Separation – Deck Surface 

• Deck surface is critical for traction  
needed to convey seed up deck slope 

• Deck opening size must prevent  
plugging of deck openings 

• Use Proper Mesh Size for Product 
• 8 or 10 Mesh - large seeds 
• 12 mesh – soybean/wheat 
• 16 mesh – small grains 
• 30 mesh – small seeds 
• Cloth deck – very small seeds 

• Urethane coatings for large seeds 
• High Wear Applications 
• Better Traction, Lower Shake Speed 

• Riffle strips may be  
used for large seeds 

(c) Seed  
Science 



Gravity Separation – Automation  

(Dr. Shyy’s US Patent) 

(c) Seed  
Science 



Gravity Separation – ISU Video 

(c) Seed  
Science 



Questions? 

Oliver GT LMC GT Forsberg GT 

(c) Seed  
Science 
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Seed Plant Design – List of Equip. 

(c) Seed 
Science 



Seed Plant Design – Freehand drawing 

(c) Seed 
Science 



Seed Plant Design - Flow Diagram 

(c) Seed 
Science 



Seed Plant Design – Equipment Layout 

(c) Seed 
Science 



Questions? 

(c) Seed 
Science 



示意图一 



示意图二 

要求：Requirement 
整 套 设 备 占 地 尺 寸 为  Complete set of equipment area of size:  

Lenght20000mm,Width:3780mm,Height:5140mm. 

1. 长度方向 The length direction 

喂入端以及出料端最好预留 3000 毫米以上距离，以方便种子的运进运出，所以 

厂房长度最少不要小于 26 米。 
Feed end and the discharge end of the best for 3000 mm distance, to  facilitate the 

import and export of plant seeds, so at least not less than 

26 metres in length. 

2. 宽度方向和高度 The width and height direction 
厂房宽度不得小于 6 米。Plant width shall be not less than 6 metres  在距离墙边 2.7 

米处，高度不得小于 5.5 米（提升机高 5.14 米，必须要留出维  修空间） 

At a distance of 2.7 meters wall, The height shall not be less than 5.5  metres 

(Bucket elevator 5.14 meters high, must set aside repair space) 



3. 地面、地坑、室外除尘器地面要求为水泥浇筑的地面，地面要求平整，水泥 

厚度在 150 毫米以上，最低不得低于 120 毫米。 
The ground, pit, outdoor dust collector ground for pouring cement ground, the ground  is required to be 

smooth, cement thickness more than 150 mm, the minimum of not less 

than 120 mm. 

示意图三 

要求：Requirement  地坑起始边距离左墙距离由用户自己确定，地坑中心线距离墙边 2700 毫

米，地 

坑四周用水泥抹平后，长 2000 毫米，宽 1520 毫米；地坑地面用水泥浇筑，浇筑 
厚度 150 毫米（最小不得小于 120 毫米），浇筑完成后地坑深度为 1800 毫米。  第一个出口口

尺寸为 500 毫米×500 毫米，出风口垂直中心线距离地坑起始边  2690 毫米，水平中心线距离

地面 3280 毫米。 



The pit initiation edge distance left wall distance by the users  themselves to 

determine. The center line of pit distance wall 2700 mm,  pit around float with 

cement, 2000 mm long, 1520 mm wide, pit ground  cement pouring, pouring 150 mm 

thickness (shall not be less than 120 mm  thickness), casting after the completion of 

the depth of the pit is 1800  mm. 

The first air outlet of size 500 mm x 500 mm,The air outlet vertical center  line distance 

pit initiation edge of 2690 mm, 3280 mm from the ground  horizontal center line. 

第二个出风口尺寸为 800 毫米×800 毫米，出风口中心线距离第一个出风口中心  5250 毫米，水

平中心线距离地面 4470 毫米。 

The second air outlet size is 800 mm x 800 mm, The air outlet center line  from the 

first outlet center 5250 mm, 4470 mm from the ground horizontal  center line 

室外除尘器需要 150 毫米厚（最小不得小于 120 毫米）水泥浇筑，浇筑完成后室  内地面齐平。 

The outdoor dust collector ground to 150 mm thick (minimum of not less  than 120 mm) 

cement pouring, pouring completed with indoor ground level. 
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Seed Treating Equipment 

The basis of selecting treatment materials, and characteristics of treatment 

materials will not discussed here, it is beyond the scope of this class. 

The application of seed treatment materials is a specialized  
operation  and  is usually  the last step in seed    processing. 

Treatment  materials  are  applied  as  dusts, slurries, or liquids. 
The equipment used to apply chemicals to seed are classed as  

seed treaters and the design can be divided into Continuous  
Treating  and Batch Treating. 

Seed Treating 

(c) Seed  
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Seed Treating Equipment - Treatment 

Fungicides 

Insecticides 

Nematicide
s 

Avicides 

 Common Seed Treatment Products: 

Polymers 

Inoculant
s 

Colorants 

Others? 

Chemical Forms 

Powder (Dust) 

Slurry 
(Suspension) 

Liquid film coating 

** Treated seed MUST be  
colored and labeled to distinguish  
it from seed intended for human  
or animal  consumption!! 

(c) Seed  
Science 



Seed Treating Equipment – Safety 

Protective Gloves – Chemicals 

Minimum 14  mil Thickness 

DO NOT USE disposable  Latex gloves 

Goggles – Splash  &  Dust Protection 

Standard  safety glasses  are  NOT adequate 

Face  Shield – Eye  &  Face Protection 

Typically used  in addition  to goggles 

Respirator 

Must be  rated  for chemical type  in  use 

Periodic fit test  and  employee  physicals may 
be  required  for many applications 
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Seed Treating Equipment – Designs 

Continuous Flow System: 
Apply treatment  at  a  predefined  rate  to the 

continuous flow of  seed. 

High capacity. 
Low  to medium  application rates. 

Single treatment  chemical layer. 

Batch System: 
It delivers a predetermined batch size into a  

mixing chamber. 
Low capacity. 

High chemical  application rates. 
Flexible – multiple  chemical layers. 

Closed System 
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Open System 
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Seed Treating Equipment – Elements 
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A closed  treating  system, batch  or  continuous, consist of 
five process  elements: 

1. Storage  and transfer 

2. Delivery and  metering of  seed 

3. Delivery and  application  of treatment 

4. Mixing and  blending 

5. Dust containment 



Seed Treating Equipment – Elements 

1. Storage  and transfer: 

Seed  – Holding bin 

Chemical – Bulk  container, transfer  pump, and  mixing tank 
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Seed Treating Equipment – 

Elements 
 2. Delivery and  metering  of seed: 
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Seed Treating Equipment – 

Element 
 3. Delivery and  application  of treatment:  
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Seed Treating Equipment – 

Element 
 4. Mixing and  blending: 

 

 

 

2 

 
3 
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• Primary  Mixing: Direct application to seed 
• Secondary  Mixing: Seed  contact transfer, blending  action effects 
• Drying and  absorption: Ambient  or  artificial drying equipment 
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Seed Treating Equipment – 

Element 
 5. Dust containment:  
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Seed Treating Equipment – Calibration 

Seed Science Cent er Seed Science Cent er 

Weigh Arm Calibration Example 
•Label Rate Range: 10-12 Fluid Oz/Cwt 

•Converted Range: 296-355.2 CC/Cwt 

•Trip Count for 100 lbs = 20 Trips/Cwt 

•Seed/trip: 
 

•Cup Size: 

•Chemical Cup Size: 15  CC/Cup 

•Images courtesy of Gustafson  (BCS) 
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Seed Treating Equipment – On Farm 
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Questions? 
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5XZC-5BX Air-Screen Cleaner 



５ＸＺＣ-５ＢＸ种子加工车 



5XZC-5BX Air-Screen Cleaner 



5XZ Gravity Table Separator 



5XZ Gravity Table Separator 



5XZ Gravity Table Separator 



5BXY-5 Seed Coating Machine 



5BXY-5 Seed Coating Machine 



5BXY-5 Seed Coating Machine 


