
Detection Technology of 
Combine Harvester and Loss 
Reduction of Mechanized 
Harvesting in China

FengJian

China Agricultural Mechanization Center, Ministry of 
Agriculture and Rural Affairs

October 11 2022



CONTENTS

ÅCurrent national standards

ÅSize division of combine harvester

Main national codes for combine harvester

ÅMain testing items of grain combine harvester and corn combine harvester

ÅHow to detect the loss rate of combine harvester

Detection technology of combine harvester

ÅMachine loss reduction workin China

ÅMain measures to reduce  food  Loss 

Suggestions on reducing the loss of harvesting  operation



National 
Codes

1



Current national standards

Themain contents : Termsand definitions of combineharvesters,technicalrequirements,

field performancetest methods,production capacitytest methods

Product technical standard

GB/T 8097  Equipment for harvesting-Combine harvesters-Test procedure

GB/T 20790  Technical requirements for head-feed combine harvester

JB/T 5117   Whole-feed combine harvester-Technical requirement

JB/T 6287  Reliability determination test methods for grain combine harvesters

GB/T 21962  Corn combine harvester

DG/T  014    Grain combine harvester    

DG/T  015    Corn combine harvester



Current national standards

The main contents :CombineƘŀǊǾŜǎǘŜǊΩǎsafety protection, safety equipment, safety

performance(braking,noise,etc)andsafetyinformation(safetysigns)

Safety requirement

GB  10395.1  Agricultural and forestry machinery Safety Part 1:General requirements

GB  10396  Tractor, machinery for agriculture and forestry,powered lawn and garden 

equipment-Safety signs and hazard pictorials-General principles

DG/T  014    Grain combine harvester    

DG/T  015    Corn combine harvester    



Size division of combine harvester

Whole-feed combine harvester, Tracked

Rating throughput: 5kg/s

Whole-feed combine harvester, wheeled

Rating throughput: 10kg/s 

Grain 
combine 
harvester

Types of machinery Large Medium Small

Whole-feed combine 
harvester  

rating throughput  a(kg/s)

Wheeled aÓ5.0 2.0Òa̖5.0 a̖ 2.0

Tracked aÓ4.0 1.5̖ a̖ 4.0 aÒ1.5

head-feed combine harvester  Number of 
working rows  bεrowζ bÓ5 2̖bÒ4 bÒ2

head-feed combine harvester, Tracked

working rows: 2 rows



Size division of combine harvester

picking and peeling  maize ear, self-propelled

Harvest 5 rows head working width: 201cm

corn grain harvester, self-propelled

Harvest 5 rows head working width: 290cm

Corn 
combine 
harvester

Types of machinery Large Medium Small

maize head working width bcm bÓ280 160̖ b̖280 bÒ160

picking  maize ear, suspend

Harvest 2 rows head working width: 120cm
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Main testing items of  combine harvester 

For combineharvester,the workingperformanceindicatorsconcerned
aretotal lossrate, impurityrateandbrokenrate.

Tab 1  working performance  in China

standard 

requirements

Item wheat rice

maize

maize ear 

harvester

maize threshing 

harvester

total loss rate % Ò 1.2 Ò 2.8 Ò 4 Ò 5

impurity rate% Ò 2.0 Ò 2.0 Ò 1 Ò 5

broken rate% Ò 1.0 Ò 1.5 Ò 1.5 Ò 3

caution
Theaboveindicatorsare underthe premisethat the test conditionsmeet the standardrequirements,includingratio between
strawandgrain,grainmoisturecontent,lowestheightof spicas,etc



Main testing items of grain combine harvester 

ÅKey operational indicator---Total loss 

In Chinesecombine harvesterdetection method,total loss includes
processloss and gatheringloss.

processloss----during the harvestprocess,grainlossdue to threshing,separating
andcleaning.

gatheringloss----during the harvestprocess,grainlossdue to falling of headersor
otherfeedingdevices.



How to detect the loss rate of combine harvester 

ÅTaking Whole-feed combine harvester as an example

Step 1

ü Testarea: Lengthҗ25m

ü Test conditions: basic conditions of crops and fields,including soil moisture
content,ratio betweenstrawandgrain,grainmoisturecontent,lowestheightof spicas,etc

Accordingto the test results,determinewhetherthe test area and test conditionsmeet
thestandardrequirements.(Satisfiedcontinue,dissatisfiedneedto re-select)



How to detect the loss rate of combine harvester 

ÅTaking Whole-feed combine harvester as an example
Step 2

üTest process: recording operating time,receiving all discharge from
machine(includingcollectinggrainandstemsamples).

1 person: recordingtime throughthe testareawith a stopwatch

2-4 persons: usinga sample-cloth to receiveall grainsand stemsfrom machine
throughthe testarea,andweighthecollectedsampleswith a electronicscale



Combine harvester detection field process



How to detect the loss rate of combine harvester 

ÅTaking Whole-feed combine harvester as an example

Step 3

ü Resultcalculation: throughputQ,processlossrateSt ,gatheringlossrateSg



How to detect the loss rate of combine harvester 

ÅTaking Whole-feed combine harvester as an example

Step 3

ü Resultcalculation: processlossrate St ,gatheringlossrate Sg



How to detect the loss rate of combine harvester 

ÅTaking Whole-feed combine harvester as an example

Step 3

ü Resultcalculation: processlossrate St , gatheringlossrate Sg
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Machine loss reduction workin China

üGovernment attaches importance to food loss

Promotingthe loss reduction of grain crop machinery constantly .

Thenationalagriculturaland rural systemhaswidely organizedand carriedout
large-scale training, publicity and competition activities for machine harvest
reduction.



Machine loss reduction workin China

The video-competition activity for machine harvest reduction  in Guangdong



Machine loss reduction workin China

üStrengthen the machine operator training

The technical level and professionalism of combine harvester drivers 
directly determine the quality of harvesting operations.

Organization to carry out professional agricultural machinery hand 
training action,improve the operator 's operating ability and reduce the 
food loss by machine-harvesting.


