INDIAN STANDARDS ON AGRICULTURE TOOLS, IMPLEMENTS AND MACHINERY
Introduction
Standards play a crucial role in ensuring quality across various industries, including agriculture. In the manufacturing-to-end-user cycle, they establish quality benchmarks for products and processes, enhancing overall quality. The agriculture sector benefits significantly from standards by facilitating equipment testing, guiding manufacturing processes, and bolstering the quality ecosystem in agriculture and related fields. The Food and Agriculture Department, under Bureau of Indian Standards (BIS), is actively developing Indian standards for agriculture. To date, they have formulated over 300 standards encompassing equipment specifications, testing methods, and codes of practice in areas such as tillage, sowing/planting, irrigation, plant protection, tractors, power tillers, crop harvesting, and post-harvest processing, spanning primary and secondary processing stages. These standards not only enhance product quality but also contribute to the modernization and efficiency of India's agricultural practices, ultimately benefiting both producers and consumers in the agricultural sector. 

 Agricultural Tools, Implements and Machinery
Agriculture is a labor-intensive process that requires the use of various tools, implements, and machinery to optimize productivity and efficiency. These tools and equipment assist farmers in performing tasks more efficiently, reducing the physical effort required and increasing overall output. By leveraging agricultural implements and tools, farmers can enhance their ability to cultivate crops and manage their operations effectively. These standards are referred by the manufactures to produce quality products, used by Farm Machinery Training and Testing Institute (FMTTIs), different State Agricultural Universities (SAUs) to test these Agri-machinery and used by farmers/consumers for long life of their agricultural machinery and equipment. There are number of agricultural equipment used in today’s farming activities. Based on the application and their end use, the equipment can be classified into three types:
INDIAN STANDARDS ON PRE-HARVEST EQUIPMENT AND MACHINERY USED IN CROP PRODUCTION

Introduction

Farmers are using tools, equipment, and machinery to improve farm production and reducing their efforts as well. The machinery is usually used for general tillage, sowing operation, fertilizer application, weed elimination, fumigation, and harvesting. The most common agricultural equipment/machinery used are described below:
a) Tractors: Tractor is one of the most essential farm machineries which act a prime mover to drive number of other agricultural implements. This is a vehicle intended for drawing, towing, pushing, or pulling something which cannot propel itself.  Tractors can be equipped with various attachments and implements to perform tasks such as ploughing, tilling, levelling, and seedbed preparation, etc. This is the most used and versatile machinery in agriculture.
b) Power Tiller: A power tiller is a prime mover in which direction of travel and its control for field operation is performed by the operator walking behind it. It is also known as hand or walking type tractor. A power tiller is a versatile agricultural machine used for soil preparation in small to medium-sized farms or gardens. It is a compact, motorized device that consists of a gasoline or diesel engine, a set of rotating blades or tines, and wheels or tracks for mobility. The power tiller is typically operated by a single person and can perform various soil cultivation tasks.
c) Tillage Equipment: Tillage equipment includes ploughs (Mould Board Plough, Disc Plough), harrows, cultivators, and rotavators. These machines are used to break up and prepare the soil before planting. They help control weeds, improve soil structure, incorporate organic matter, and create a favourable seedbed for sowing the seeds.
d) Rotavator: A rotavator, also known as a rotary tiller or rotary cultivator, is a type of agricultural machinery used for soil preparation and cultivation. It is a powered implement that consists of rotating blades or tines mounted on a horizontal shaft. The rotavator is typically attached to a tractor and driven by its power take-off (PTO) shaft.
e) Laser Land Leveller: A laser land leveler is an advanced agricultural implement which is attached behind the tractor and used for precise levelling of agricultural fields. It utilizes laser technology to accurately determine the slope and elevation of the land, enabling precise grading and levelling of the land. 
f) Seed Drill/Planters and Fertilizers: Seed drills or planters are specialized machines used to sow seeds into the prepared seedbed. These machines ensure accurate seed placement, spacing, and depth, which are essential for uniform crop emergence and optimal yield. They can be adjusted to accommodate different seed sizes and planting configurations. The main components of a seed drill are storage tank, hopper, and seed metering mechanism. 
g) Combine Harvester: A combine harvester also called as a combine is a versatile agricultural machinery which is used for harvesting various crops primarily grains such as wheat, paddy, etc. It performs several operations such cutting, threshing, cleaning, and loading of harvested grains. The integration of cutting, threshing, separation, and cleaning operations into a single machine enhances efficiency and minimizes grain losses. Combine harvesters offer significant advantages in terms of efficiency, labour savings, and productivity. This enables farmers to complete harvesting operations quickly, even over large fields, reducing manual labour requirements and time spent in the field.
h) Baler: A baler is a farm machinery used to harvest and bale hay, straw, or other crop residues into round or square bales for storage or transportation. The machine consists of a pickup or gathering system that picks up the crop residue from the field and feeds it into a chamber, where it is compressed and wrapped with netting to form a bale. The finished bale is then ejected from the chamber and can be stored or transported to another location.

Standards on Tractors and Power Tillers (Prime Movers)

List of Existing Indian Standards

	Sl. No.
	IS No.
	IS Title

	1. 
	IS 12207 : 2022
	Agricultural tractors — Recommendations on Selected Performance Characteristics (fifth revision)

	2. 
	IS 5994 : 2022
	Agricultural Tractors — Test Code (fourth revision)

	3. 
	IS 13539 : 2018
	Power Tiller — Recommendations on Selected Performance and Other Characteristics (second revision)	

	4. 
	IS 9935 : 2002
	Power Tiller — Test Code Second Revision

	5. 
	IS 15925 : 2012/
ISO 11449 : 1994
	Walk - Behind Powered Rotary Tillers — Definitions, Safety Requirements and Test Procedures

	6. 
	IS 16820 (Part 1) : 2023/
ISO 12003-1 : 2021
	Tractors for Agriculture and Forestry — Roll-Over Protective Structures on Narrow Tractors Part 1: Front-Mounted ROPS (first revision)

	7. 
	IS 16820 (Part 2) : 2023/
ISO 12003-2 : 2021
	Tractors for Agriculture and Forestry — Roll-Over Protective Structures on Narrow Tractors Part 2: Rear-Mounted ROPS (first revision)

	8. 
	IS 11821 (Part 1): 2019/
ISO 3463: 2006
	Tractors for Agriculture and Forestry — Roll-Over Protective Structures ROPS Part 1: Dynamic Test Method and Acceptance Conditions (second revision)

	9. 
	IS 11821 (Part 2) :2018/
ISO 5700: 2013
	Method of Tests and Acceptance Conditions for Protective Structures of Agricultural Tractors Part 2: Static Test (second revision)

	10. 
	IS 12343 : 2021
	Agricultural tractors — Operators seat technical requirements

	11. 
	IS 14980 (Part 1) :2001/
ISO 8759-1 
	Agricultural Wheeled Tractors — Front-Mounted Equipment Part 1: Power Take-Off and Three -Point Linkage

	12. 
	IS 14980 (Part 2) :2001
ISO 8759-2
	Agricultural Wheeled Tractors — Front -Mounted Equipment Part 2: Stationary Equipment Connections

	13. 
	IS 17231 : 2019
ISO 730 : 2009
	Agricultural Wheeled Tractors — Rear-Mounted Three Point Linkage — Categories 1N 1 2N 2 3N 3 4N and 4

	14. 
	IS/ISO 789-8: 1991
	Agricultural Tractors — Test Procedures Part 8 Engine Air Cleaner

	15. 
	IS 13549 : 1992
ISO 5676
	Tractors and Machinery for Agriculture and Forestry —
Hydraulic Coupling — Braking Circuits

	16. 
	IS 13642 : 1993
	Agricultural Tractors — Silencers Technical Requirements

	17. 
	IS 14414 : 1996
ISO 789-7
	Agricultural Tractors — Axle Power Determination — Test Procedures

	18. 
	IS 14683 : 1999
	Agricultural Tractors and Machinery — Lighting Devices for Travel on Public Roads

	19. 
	IS 6840 : 2013
	Preventive Maintenance of Agricultural Wheeled Tractors — Code of Practice (first revision)

	20. 
	IS 8133 : 2021
	Guidelines for location and operation of operator controls on agricultural tractors and machinery

	21. 
	IS 9253 : 2013
	Agricultural wheeled tractors - Field performance and haulage tests - Guidelines (third revision)

	22. 
	IS 12061 : 1994
	Agricultural Tractors — Braking Performance - Method of Test (first revision)

	23. 
	IS 12062 : 1987
	Method for Measurement of Exhaust Smoke Emitted by
Agricultural Tractors

	24. 
	IS 8265 : 1996
	Agricultural Tractors - Guards for Power Take - Off PTO Drive - Shafts (second revision)

	25. 
	IS 9980 : 1988
	Guidelines for Field Performance and Haulage Tests of Power Tillers (first revision)

	26. 
	IS 10282 : 1982
	Specification for Cage Wheel for Power Tillers

	27. 
	IS 10740 : 1983
	Recommendation for Operating Requirement for Power Take — Off Driven Implements

	28. 
	IS 11081 : 1993
	Agricultural Tractors — Half Cage Wheel — Specification (first revision)

	29. 
	IS 11082 : 1984
	Technical Requirements of Agricultural Tractors for Wet Land Cultivation

	30. 
	IS 11442: 1996/ISO 5721
	Agricultural Tractors - Operator 39 s Field of Vision - Test Procedures (first revision)

	31. 
	IS 11905 : 1986
	Specification for Shaft Assembly for Rotavator for Power Tiller

	32. 
	IS 12180 (Part 1) : 2000/ISO 5131: 1996
	Tractors and Machinery for Agriculture and Forestry ——Noise Measurement — Method of test Part 1: Noise at the Operator 39 s Position — Survey Method (first revision)

	33. 
	IS 12180 (Part 2) :2000/ISO 7216 : 1992
	Tractors and Machinery for Agriculture and Forestry — Noise Measurement — Method of Test Part 2: Noise Emitted When in Motion (first revision)

	34. 
	IS 12226 : 1995
	Agricultural Tractors — Power Tests for Drawbar - Test Procedure (first revision)

	35. 
	IS 12239 (Part 3) :1988
	Guide for Safety and Comfort of Operator of Agricultural Tractors and Power Tillers Part 3 Requirements Relating to Power Tillers

	36. 
	IS 12363 : 1988
	Recommendation on Track Width of Agricultural Tractors

	37. 
	IS 12953 : 1990
	Drawbar for Agricultural Tractors — Link Type — Specification

	38. 
	IS 13064 : 1991
	Power Tillers — Installation and Preventive Maintenance -— Guidelines

	39. 
	IS 10318 (Part 1): 2021/ISO 5673
	Agricultural Tractors and Machinery — Power Take-Off Drive Shafts and Position of Power — Input Connection

	40. 
	IS 10318 (Part 2): 2021/ISO 5673-2

	Agricultural tractors and machinery Power take-off drive shafts and power-input connection Part 2: Specification for use of PTO drive shafts and position and clearance of PTO drive line and PIC for various attachments

	41. 
	IS 9939 : 1981
	Glossary of Terms Relating to Agricultural Tractors and Power Tillers














Important Indian Standards on Tractors and Power Tillers

IS 12207: 2022 Agricultural Tractors — Recommendations on Selected Performance Characteristics (fifth revision)

IS 12207 specifies the recommendations on selected performance characteristics of agricultural and forestry tractors fitted with diesel engines only. This standard covers the following:

a) Criteria for acceptance of the tractor for the purpose of subsidy/financing.
b) Tolerances on the values declared by the manufacturer and in certain cases minimum / maximum values of the performance characteristics and statutory requirements under the relevant act(s) of the agricultural tractors, and
c) Criteria for providing administrative extension and technical extension to earlier tested tractor model(s). 
(1) Important Terminologies

a) Confidential Test — The test conducted for providing confidential information on the performance of tractor whether ready for commercial production or not, or to provide any special data that may be required by the manufacturer / applicant. 
b) Commercial Test — The tests conducted for establishing performance characteristics of tractor that are ready for commercial production or already in commercial production. 	
c) Initial Commercial Test (ICT) — The tests conducted on indigenous or imported prototype of tractor which are ready for commercial production or already in commercial production.
d) Batch Test (Conformity of Production) — The tests conducted on tractors which have already undergone initial commercial test and are being manufactured/sold commercially in the country.
Specifications of model submitted for batch testing, shall be same as reported in the ICT report unless adversely commented upon and/or recommended for change in ICT test report itself. In the other relevant circumstances, specifications of model submitted for batch testing, shall be same as reported in the Administrative Extension/Technical Extension report.
e) Repeat Test — The test that may be conducted, if so requested by the applicant, on the tractor to confirm its not meeting the evaluative requirements of this standard. This may also be conducted if there is / or;
i) 1st critical breakdown;
ii) 3rd major breakdown provided this breakdown has not repeated itself; and
iii) 6th minor breakdown provided it has not repeated itself.
Further in case of breakdown, repeat test may be carried out on the same sample. Results of both the tests shall be reported in the Test Report. The corollary is that if as a result of repeat test, the same breakdown does not occur, for acceptance purpose the breakdown under question is deemed to be not occurred. 
f) Technical Extension — When technical modifications occur on the tractor, the tractor performance may be affected. Examples of such modifications are: 
i) Changes to the engine, its components, and its exhaust after treatments; 
ii) Changes in efficiency of the hydraulics; 
iii) Changes in gearbox design, ratios staying the same; and
iv) Changes in manufacturing some tractor components (front axle, power train), etc.
Such modifications shall result in the drafting of a technical extension report where these modifications will be highlighted. This technical extension report shall contain a reference to the original test report. 
g) Evaluative Requirements — Requirements under this category are the ones which are mandatory for acceptance of the tractor for the purpose of subsidies / financing.
h) Non Evaluative Requirements — Requirements under this category are the ones which are not mandatory for acceptance of the tractor for the purpose of subsidies / financing. However, the authorized testing institute shall observe the performance for these requirements and record in the test report.
(2) Acceptance Criteria in Case of Breakdowns/Defects

The tractor may be accepted subject to the following conditions:

	Sl. No.
	During Initial Commercial Test
	During Batch Test

	i)
	There is no ‘critical breakdown’ during the course of testing.
	There is no ‘critical breakdown’ during the course of testing.

	ii)
	There are not more than 2 major breakdowns and neither of them should be of repetitive nature.
	There are not more than 1 major breakdowns. 

	iii)
	There are not more than 5 minor defects during the test and neither of them should of repetitive nature.
	There are not more than 3 minor defects during the test and neither of them should of repetitive nature. 

	iv)
	In no case, the total number of breakdowns should exceed five that is, (2 major + 3 minor) or (1 major + 4 minor) or 5 minor breakdowns.
	In no case, the total number of breakdowns should exceed four that is, (1 major + 3 minor) or 4 minor breakdowns.



(3) Parameters Applicable for Qualifying Minimum Performance Criteria

	Sl. No.
	Characteristics
	Requirement
	Tolerance

	i)
	PTO Performance
	
	

	
	a)
	Maximum power under 2 h test, kW
Maximum engine power 2 h test, in case of PTO shaft is not provided, (kW)
	To be declared by manufacture
	Declared value to be achieved with a tolerance of:
 ± 5 % for PTO power or engine power > 26 kW, ± 10 % for PTO power or Engine power  26 kW.

	
	b)
	Power at rated engine speed, (kW)
	-do-
	-do-

	
	c)
	Specific fuel consumption corresponding to maximum power, (g/kWh)
	-do-
	should not be more than 10 % of declared value

	
	d)
	Maximum equivalent crankshaft torque, (Nm)
	-do-
	± 8%

	
	e)
	Back-up torque, percent
	Should be minimum 
12  %
	Nil

	
	f)
	Maximum operating temperature (ºC):
	
	

	
	
	1) Engine oil
	To be declared by manufacturer
	Nil

	
	
	2) Coolant/ cylinder liner temperature, in case of air cooled engine
	To be declared by manufacturer
	Nil

	
	g)
	Engine oil consumption, (g/kWh)
	Not exceeding 1 % of SFC at max. power under natural ambient conditions.
	Nil

	
	h)
	Smoke level, (m-1)
	Maximum light absorption coefficient of 3.25 per metre or equivalent BOSCH No. 5.2 or 75 Hatridge value
(As per CMVR).
	Nil

	ii)
	Drawbar performance
	
	

	
	a)
	Max. drawbar pull with ballast
corresponding to 15 percent
wheel slip or 7 percent  track
slip, kN
	Minimum 70 % of static mass with ballast
	Nil

	
	b)
	Maximum drawbar pull without ballast or with  standard ballast corresponding to 15 percent wheel slip or 7 percent track slip, (kN)
	In case of tractors having total static mass ≥ 1500 kg, Minimum 70 percent of static mass of tractor without ballast or with standard ballast, as the case may be.
In case of light weight tractors having ≤1500 kg total static mass of tractor, Minimum 65 percent of static mass of tractor without ballast or with standard ballast, as the case may be. 
	Nil

	
	c)
	Max. drawbar power without ballast or with standard ballast as the case may be, kW
	Minimum 80 % of PTO power as referred in Sl No. i) a) of PTO performance in case of tractors having total static mass > 1500 kg.
Minimum 75 % of PTO power as referred in Sl No. i) a) of PTO performance in case of light weight tractors having ≤1500 kg total static mass of tractor.
Minimum 75 % of the engine power as referred in Sl No. i) a) of engine performance in case of tractors which do not have a PTO shaft.
	Nil

	
	d)
	For tractors fitted with air conditioned/heated cabin:
Maximum drawbar power without ballast, or with standard ballast as the case may be, kW
	Minimum 70 percent of PTO power as referred in  SI No. i) a) of PTO performance in case of tractors having total static mass > 1 500 Kg.
	Nil

	
	e)
	Maximum transmission oil temperature (°C)
	To be declared by the manufacturer.
	

	iii)
	Power lift and hydraulic pump performance

	
	a)
	Maximum lifting capacity throughout the range of lift, (kN):
	
	

	
	
	1) At hitch points
	To be declared by the manufacturer.
	Should not be less than 90 percent of declared value.

	
	
	2) With the standard frame
	The lift capacity should at least be 24 kg/PTO kW and  it should be 21.5 kg/engine kW where the tractor is not provided with a PTO shaft.
	Nil

	
	b)
	Maximum drop in the height of the point of application of the force after each 5 minutes interval for a total duration of 30 minute, (mm)
	The observed value should not exceed 50 mm.
	Nil

	iv)
	Brake performance at 25 kmph travel speed

	
	a)
	Maximum stopping distance at a force equal to or less than 600 N on brake pedal with road ballast, (m):

	
	
	1) Cold brake
	10 m 
	Nil

	
	
	2) Hot brake
	10 m
	Nil

	
	b)
	Whether parking brake is effective at a force of 600 N at foot pedal(s) or 400 N at hand lever, N
	Yes / No
	Nil

	v)
	Noise measurement

	
	a)
	Maximum ambient noise emitted by the tractor dB(A)
	As per CMVR requirement in force
	Nil

	
	b)
	Maximum noise at operator’s ear level dB(A)
	As per CMVR requirement in force
	Nil

	
	c)
	Amplitude of mechanical vibrations at :
	
	

	
	
	1) Foot rest (Left and Right)
	100 microns (Max.)
	---

	
	
	2) Seat (with driver seated)
	100 microns (Max.)
	---

	
	
	3) Steering control  wheel
	100 microns (Max.)
	---

	vi)
	
	Air cleaner oil pull over
	0.25 percent  (maximum)
	Nil

	vii)
	Haulage requirements

	
	a)
	Gross mass of the trailers, (tonne):
	(To be specified by Manufacturer)
	---

	
	
	1) Two wheel
	(To be specified by Manufacturer)
	---

	
	
	2) Four wheel
	(To be specified by Manufacturer)
	---

	
	b)
	Distance travelled / litre of fuel consumption, (km/l):
	--do--
	---

	
	c)
	Fuel consumption (ml/km/tonne):
	--do--
	---

	viii)
	Wetland cultivation (To be done if recommended)
	

	
	Sealing for the following assemblies:
	
	

	
	
	1) Clutch assembly
	The identified assemblies should essentially meet the requirement of IS 11082. No water and/or mud ingress in the identified assembly given in column 2
	---

	
	
	2) Brake housings
	
	---

	
	
	3) Front axle hubs
	
	---

	
	
	4) Engine oil
	
	---

	
	
	5) Transmission oil
	
	---

	ix)
	Safety features

	
	a)
	Guards against moving and hot parts 
	Belt drives, pullies, silencer, hydraulics pipes (as per IS 12239 (Part 2))
	---

	
	b)
	Lighting arrangement
	As per CMVR 
	---

	
	c)
	Seating requirements
 (Tractors having more than 1150 mm rear track width)
	Should meet the requirements of IS 12343 (as amended from time to time)
	---

	
	d)
	Technical requirements 
for PTO shaft
	Should meet the requirements of IS 4931 (as amended from time to time)
	---

	
	e)
	Dimensions of three point linkage
	Should meet the requirements of IS 4468 (Part 1) (As amended from time to time)
	---

	
	f)
	Specifications of linkage drawbar 
	Should meet the requirements of IS 12953 (as amended from time to time)
	---

	
	g)
	Specifications of swinging drawbar (wherever fitted)
	Should meet the requirements of IS 12362 (Part 3) (as amended from time to time)

	---

	
	h)
	Audible warning signal on tractor
	If tractor travel speed in reverse gear exceeds 20 kmph, an audible warning signal on tractor shall get activated. 
A sticker to the effect that “operating the tractor beyond 20 kmph speed in reverse gear is not safe” should be prominently displayed.
	Nil

	x)
	
	Labelling of Tractors
Provision of labelling plate
	Should conform to the requirements of CMVR along-with declared value of PTO in kW, Specific fuel consumption (SFC) corresponding to maximum power in g/kWh and year of manufacture in numerical form 
	MM
	YY



	---

	xi)
	Discard limit for (mm)

	
	a)
	Cylinder bore diameter
	(To be specified by the manufacturer and supported by the printed literature)
	---

	
	b)
	Clearance between piston & cylinder liner at skirt
	--do--
	---

	
	c)
	Piston diameter 
	--do--
	---

	
	d)
	Ring end gap 
	--do--
	---

	
	e)
	Ring groove clearance 
	--do--
	---

	
	f)
	Diametrical clearance of main bearings 
	--do--
	---

	
	g)
	Diametrical and axial clearance of big end bearings
(However, if not possible due to design constraint then small end bearing)
	--do--
	---

	
	h)
	Crankshaft end float
	--do--
	---

	
	j)
	Clearance between king pin and bush,(mm)
	--do--
	---

	
	k)
	Clearance between center pin and bush,(mm)
	--do--
	

	xii)
	Literatures

	
	a)
	Operator manual
	The printed literature in booklet form should be provided as per IS 8132 and should submit along with the test sample.
	---

	
	b)
	Parts Catalogue
	
	---

	
	c)
	Workshop/Service manual
	
	---

	xiii)
	Fitment of Roll Over Protective Structure (ROPS) for tractors having more than 1150 mm rear track width 
	ROPS should meet the requirement of IS:11821 or OECD code or equivalent International  Standard
	---

	xiv)
	Standard accessories 
	Trailer hitch, front tow hook, linkage drawbar should be provided with tractor 
	---

	xv)
	Accessories (Optional)
	Ballast weights if fitted should meet the requirement of CMVR.
	---


	
Test Requirements

a) The initial commercial test (ICT) of tractor shall be made compulsory to meet the requirements of field worthiness of the tractor.
b) The field test duration for initial commercial test will be 35 h with plough and rotavator operations including wetland cultivation, if applicable and for batch test no field test will be conducted, if no major breakdowns are observed in the field test during ICT of the tractor.
c) The timelines for first batch test (conformity of production) after release of initial commercial test report and subsequent batch tests after the previous batch test shall be carried out as per the issued guidelines by Department of Agriculture and Farmer Welfare.
d) The variant model(s) are also subjected to batch test (conformity of production).
e) If the manufacturer declares that any particular model is not in production and will never be taken up for production in future, it will have to declare the last chassis number of tractor produced. Only after this declaration, manufacturer may declare one of the variant model as a base model. 
f) Further, if the manufacturer declares that any particular model will cease to be produced & will never be taken up for production after a particular chassis number, the said chassis number shall be declared by the manufacturer. Only after this declaration, manufacturer may declare one of the variant model as a base model. The testing authority shall select at random declared variant model from the production line in place of base model for Initial Commercial Test. The tests shall be carried out as per IS 5994 on the selected test sample.
g) ICT of this variant model will be compared with the variant report already released for the same parameter / criteria as the batch report is compared from ICT.

BENEFITS OF USING TRACTORS COMPLIANCE WITH PERFORMANCE PARAMETERS AS PER IS 12207

· Accepted for Financing and subsidy
· Compliance of regulatory requirements of CMVR for lighting, noise, vibration etc
· Fuel Saving
· Reduced oil consumption
· Higher Backup Torque
· Improved drawbar performance resulting in better field performance
· Compliance of Break performance results in improved road safety
· Suitability for wetland cultivation
· Better Lifting capacity and hydraulic pump performance results in better performance in operating heavy equipment like land leveler etc

IS 5994 : 2022 AGRICULTURAL TRACTORS — TEST CODE (fourth revision)
This standard covers the terminology, general guidelines and tests to be conducted on agricultural tractors. The standard also covers methodology for testing of air cleaner oil pullover, vibration and inspection of components/assemblies. 
(1) Tests to be Conducted on Agricultural Tractor
Various tests to be conducted on an agricultural tractor are given in table below. The implementing authority shall decide about the tests and their frequency to be carried out during initial commercial and batch testing.

	Sl No.
	Tests
	Conventional Tractor
	Remarks

	i)
	Checking of the specification
	Clause 7 of IS 5994
	---

	ii)
	PTO performance
	IS 12036 
	---

	iii)
	Belt-pulley performance
	IS 12036 
	---

	iv)
	Drawbar performance
	IS 12226 
	---

	v)
	Test for hydraulic power and lifting capacity
	IS 12224 
	---

	vi)
	Turning ability & steering effort
	IS 11859 
	---

	vii)
	Centre of gravity
	IS 10743 
	---

	viii)
	Operator’s field of vision
	IS 11442 
	---

	ix)
	Brake test
	IS 12061 
	---

	x)
	Test for air cleaner
	Refer below [(2) (a)]
	---

	xi)
	Smoke measurement
	IS 12062 
	---

	xii)
	Noise measurement
a) At operator’s position
b) At bystander position
	IS 12180 (Part 1)
IS 12180 (Part 2)
	---

	xiii)
	Vibration measurement
	Refer below [(2) (b)]
	---

	xiv)
	Safety
	IS 12239 (Part 1) 
IS 12239 (Part 2)
	---

	xv)
	Field test
	2 of IS 9253 
	---

	xvi)
	Haulage test
	3 of IS 9253 
	---

	xvii)
	Component/assembly inspection
	Clause 6.4 of IS 5994
	---

	xviii)
	Special characteristic
	Clause 7 of IS 5994
	If required by the manufacturer and with the mutual agreement of manufacturer and testing station


 
(2) Description of Some Tests:

a) Air Cleaner Oil Pull-Over Test 
The tractor shall be parked on a level ground. The air-cleaner shall be cleaned and filled up to a level of 5 percent (on mass basis) over the specified level with an oil of viscosity recommended by the manufacturer. The engine shall then be operated at full governed speed for 15 minutes. This shall be followed by sudden accelerations and decelerations made after every 30 seconds for a period of 15 minutes. The air-cleaner assembly shall be weighed before and after the test. The loss of mass of oil, both in grams and in percentage of mass, shall be reported. Before starting the test, the engine shall be run for one hour. 
The air cleaner oil pull-over test shall be carried out in the following positions: 
i. In horizontal position;
ii. In the case of wheeled tractors, the tests shall be repeated with the tractor tilted 15º to either side and then 15 degrees forward and backward in relation to the direction of travel of the tractor; and
iii. In the case of crawler tractors, the forward and backward tilt shall be 30 degrees. 

b) Vibration Measurement 
The amplitude of mechanical vibration of these assemblies and components of the tractor, which are functionally important, shall be measured with the help of suitable vibration measuring device. 
 The tractor shall be parked on a level concrete surface and operated at rated speed at no-load and at load corresponding to 85 percent of maximum PTO power. The maximum horizontal displacement (HD) and vertical displacement (VD) in microns shall be measured by mounting the measuring device in related positions.

IS 13539 : 2018 POWER TILLER — RECOMMENDATIONS ON SELECTED PERFORMANCE AND OTHER CHARACTERISTICS (second revision)

This standard includes:

a) Tolerances on the values declared by the manufacturer and in certain cases minimum/ maximum values of the performance characteristics, statutory requirements under the relevant Act(s) of the agricultural power tillers; and
b) Criteria for determining variants and new model of power tillers for the purpose of testing and certification.

(1) Important Terminology

Power Tiller — Power Tiller is an agricultural machinery used for soil preparation having a single axle, in which the direction of travel and its control during field operation is performed by the operator. It is self-powered, self-propelled, and can pull cultivator, harrow, plough, various seeder, harvester and such other suitable attachments. The equipment may be walk behind or riding attachment type and should be capable of being coupled to a trailer that can be used for transportation of goods of not less than 1 ton capacity. The maximum speed of the power tiller when coupled to a trailer shall not exceed 22 kmph. The rated horsepower output of the power tiller engine shall be above 10 bhp (Break Horsepower).

(2) Acceptance Criteria for Performance Characteristics

The product may be accepted for performance after confirming compliance to all evaluative requirements. Performance characteristics of power tiller along with the tolerances with respect to the declared values and in certain cases minimum/maximum values are given in table below: 

	  Sl. No.
	Characteristic
	Requirement
	Tolerance

	i) i)
	Engine Performance:

	ii) 
	a)
	Maximum power under 2h test, kW (hp)
	To be declared by the manufacturer
	Declared value to be achieved with a tolerance of   ± 10 percent 

	iii) 
	b)
	Power at rated engine speed, kW (hp)
	-do-
	-do-

	iv) 
	c)
	Specific fuel consumption corresponding to maximum power [see (a) above, g/kWh (g/bhph)]
	-do-
	+ 5 percent

	v) 
	d)
	Specific fuel consumption corresponding to power at rated engine speed [see (b) above, g/kWh (g/bhph)]

	To be declared by the manufacturer
	+ 5 percent

	vi) 
	e)
	Maximum equivalent crankshaft torque, Nm                                                
	To be declared by the manufacturer
	±10 percent

	vii) 
	f)
	Maximum operating temperature, °C:

	viii) 
	
	i. Engine oil

	To be declared by the manufacturer under high ambient conditions
	Nil

	ix) 
	
	ii. Coolant
	To be declared by the manufacturer under high ambient conditions
	Nil

	x) 
	g)
	Lubricating oil consumption, g/kWh (g/hph)
	Not exceeding 1 percent of SFC at maximum power under high ambient conditions
	Nil

	xi) 
	h)
	Maximum coolant (water) consumption (percent of total coolant capacity)
	Coolant consumption should not exceed 35 percent of the total coolant capacity under high ambient condition.
	Nil

	xii) 
	j)
	Smoke level
	As per CMVR requirements

	Nil

	xiii) 
	k)
	Overheating tendency of the engine
	Satisfactory completion of two hours test under high ambient condition

	---

	xiv) ii)
	Rotary Shaft Performance:

	xv) 
	a)
	Maximum power, kW (Ps)
	Minimum 80 percent of observed maximum bhp of power tiller
	---

	xvi) 
	b)
	Power at rated engine speed, kW (Ps)
	Minimum  75 percent of observed rated bhp of power tiller
	---

	xvii) 
	c)
	Specific fuel consumption         corresponding to power at rated engine speed [g/kWh (g/bhph)]
	To be declared by the manufacturer
	+ 5  percent


	xviii) 
	d)
	Maximum equivalent rotary shaft torque, Nm (kgf.m)
	-do-
	± 8 percent


	xix) 
	e)
	Maximum operating temperature of rotary transmission oil °C

	-do-
	Nil


	xx) 3.
	Drawbar Performance:

	xxi) 
	a)
	Concrete track (with pneumatic wheels):

	xxii) 
	
	i) Maximum drawbar pull corresponding to 15 percent wheel slip, (kgf)
	Minimum 65  percent of static mass with ballast
	Nil

	xxiii) 
	
	ii) Maximum drawbar power, kW (Ps)
	To be declared by the manufacturer
	-10 percent

	xxiv) 
	
	iii) Maximum transmission oil temperature, °C
	To be declared by the manufacturer 
	Nil 

	xxv) 4.
	Brake Performance:

	xxvi) 
	a)
	Service brakes:

	xxvii) 
	
	i) Service brakes
	Should meet the requirements under CMVR
	---

	xxviii) 
	
	ii) Maximum force exerted to apply the
brake, N
	As per the requirements under CMVR
	---

	xxix) 
	
	iii) Observation on rotation on drive wheels (power tillers) at a slope of 12 percent with trailer having gross mass recommended for haulage
	As per CMVR
	---

	xxx) 
	b)
	Parking brakes:

	xxxi) 
	
	Observation on rotation of cranked
wheels at the slope
of 18 percent, facing up and facing down

	No rotation of drive wheels at a slope of 18 percent facing up and facing down
	---

	xxxii) 5.
	 Air Cleaner Oil Pull Over:

	xxxiii) 
	a)
	Maximum percentage of oil pull over (mass basis)
	
0.20 percent
	
---

	xxxiv) 6.
	
	Noise Level:

	xxxv) 
	a)
	Maximum ambient noise emitted by the power tiller, dB(A)
	As per CMVR
	---

	xxxvi) 
	b)
	Maximum noise at operator’s ear level dB(A)
	As per CMVR
	---

	xxxvii) 7.
	Amplitude of Mechanical Vibration at:

	xxxviii) 
	a)
	Steering handle grips
	100 µ, Max
	---

	xxxix) 
	b)
	 Gear levers
	100 µ, Max
	---

	xl) 
	c)
	Clutch/brake lever(s)

	100 µ, Max
	---

	xli) 
	d)
	Rotary shaft speed change lever
	100 µ, Max
	---

	xlii) 
	e)
	Steering clutch levers
	100 µ, Max
	---

	xliii) 
	f)
	Accelerator lever
	100 µ, Max
	---

	xliv) 
	g)
	Operators seat 
	100 µ, Max
	---

	xlv) 
	h)
	Foot rest 
(if provided)
	100 µ, Max
	---

	xlvi) 8.
	Haulage Performance:

	xlvii) 
	a)
	Gross load of trailer (t)
	To be declared by the manufacturer

	---

	xlviii) 
	b)
	Distance travelled/litre of fuel consumption, km

	-do-
	+ 10 percent

	xlix) 
	c)
	Fuel consumption (cc/km/ gross load tonne)


	-do-
	+ 10  percent

	l) 9.
	Wet Land Cultivation :

	li) 
	
	Suitability for Wet Land Cultivation
	Effective sealing to be provided for engine sump, clutch assembly, gear box, chain case and rotary shaft housing



	----

	lii) 10.
	Stationery Operations
	Should have the provision for power outlet for stationery operations or recommended agricultural appliances
	----

	liii) 11.
	Discard Limit, mm:

	liv) 
	a)
	Cylinder bore diameter
	To be specified by  the manufacturer in printed literature
	---

	lv) 
	b)
	Piston clearance 
	-do-
	---

	lvi) 
	c)
	Ring end gap
	-do-
	---

	lvii) 
	d)
	Ring groove clearance
	-do-
	---

	lviii) 
	e)
	Radial clearance of big end Bearing
	-do-
	---

	lix) 
	f)
	Axial clearance of big end Bearing
	-do-
	---

	lx) 
	g)
	Radial clearance of main bearings

	-do-
	---

	lxi) 
	h)
	Axial clearance of main bearings

	-do-
	---

	lxii) 
	j)
	Crank journal ovality

	-do-
	---

	lxiii) 
	k)
	Thickness of clutch lining

	-do-
	---

	lxiv) 12.
	Safety Requirements:

	lxv) 
	a)
	Provision of guards on moving parts including Rotary Tiller (Rotavator)
	---
	---

	lxvi) 
	b)
	Location and direction of exhaust emission to be away from the operator and machines for stationary operation
	Yes
	---

	lxvii) 
	c)
	Covers on hot parts
	Yes
	---

	lxviii) 
	d)
	Locking of parking stand lever
	Yes
	---

	lxix) 
	e)
	Protective shield for rotavator to prevent flying of mud and stones
	Yes
	---

	lxx) 
	f)
	Accidental engaging of reverse speed gear when rotary is in operation

	Yes
	---

	lxxi) 
	g)
	Provision of headlights

	Yes
	---

	lxxii) 13.
	Literature 
	To be submitted by manufacturer along with the application
	---



(3) Acceptance Criteria in Case of Breakdowns/Defects

The product may be accepted subject to the following conditions:

a) There is no 'critical breakdown' during its validation after all tests;
b) There is not more than one 'major breakdown'; and
c) There are not more than three 'minor defects' during the test and the frequency of each is not more than two.  

In case of multiple consequential failures resulting from a single defect/breakdown, the primary single defect/breakdown shall only be counted.

Categorizations of defects in terms of 'Critical', `Major' and 'Minor' for various sub-assemblies/parts are provided in the Annex A, B and C.
















STANDARDS ON TILLAGE/SOWING/HARVESTING EQUIPMENT AND MACHINERIES

List of Existing Indian Standards
	Combine Harvester/Threshers and Self-Propelled Machinery

	Sl. No. 
	IS No.
	Title

	1. 
	IS 15806 : 2018
	Combine Harvester — Recommendations On Selected Performance And Other Characteristics

	2. 
	IS 8122 (Part 1) : 1994
	Test Code for Combine Harvester — Thresher Part 1: Terminology (first revision)

	3.
	IS 8122 (Part 2) : 2000
	Combine Harvester —Thresher — Test Code Part 2: Performance Test First Revision

	4. 
	IS 15805 (Part 1) : 2008
	Straw Reaper — Combine — Test Code Part 1: Terminology

	5. 
	IS 15805 (Part 2) : 2008
	Straw Reaper — Combine Test Code Part 2: Performance Tests

	6. 
	IS 17156 (Part 1) : 2019
	Cotton Picker Machine Part 1: Terminology

	7. 
	IS 17156 (Part 2) : 2020
	Cotton Picker Machine Part 2: Performance Test

	8.
	IS 17408 (Part 1) :2020
ISO 16231-1: 2013
	Self-Propelled Agricultural Machinery — Assessment of
Stability Part 1: Principles

	9.
	IS 17409 (Part 2) :2020
ISO 16231-2: 2015
	Self-Propelled Agricultural Machinery — Assessment of
Stability Part 2: Determination of Static Stability and Test Procedures

	10.
	IS 17626 : 2021
	Self-Propelled Sugarcane Harvester — Test Methods

	11.
	IS 11234 : 1985
	Test Code for Power Thresher for Groundnut

	12.
	IS B9020 : 2002
	Power Threshers — Safety Requirements (first revision)

	13.
	IS 6025 : 1982
	Specification for Knife Sections for Harvesting Machines (first revision)

	14.
	IS 6284 : 1985
	Test Code for Power Thresher for Cereals (second revision)

	15.
	IS 6320 : 1985
	Specification for Power Thresher Hammer — Mill Type (first revision)

	16.
	IS 9019 : 1979
	Code of Practice for Installation Operation and Preventive Maintenance of Power Threshers

	17.
	IS 3327 : 1982
	Specification for Pedal-Operated Paddy Threshers (first revision)

	18.
	IS 9877 : 1981
	Code of Practice for Installation, Operation and Preventive Maintenance of Grain Combine

	Implements

	19.
	IS 10233 : 1982
	Specification for Tractor — Operated Disc Ploughs

	20.
	IS 10691 : 1983
	Specification for Share for Tractor — Operated Mould Board Ploughs

	21.
	IS 7640 : 1975
	Test Code for Disc Harrows

	22.
	IS 7927 : 1975
	Method of Field Testing for Manually — Operated Paddy Weeder

	23.
	IS 7565 (Part 2) : 1988
	Specification for Tines for Tractor — Operated cultivators Part 2:S - Type Tines

	24.
	IS 4366 (Part 1) : 1985
	Specification for Agricultural Tillage Discs: Part 1 Concave Type (second revision)

	25.
	IS 4366 (Part 2) : 1985
	Specification for Agricultural Tillage Discs: Part 2 Flat Type (second revision)

	26.
	IS 9217 : 1979
	Test Code for Agricultural Discs

	27.
	IS 6316 : 1993
	Sowing Equipment — Seed-cum-Fertilizer Drill — Test Code (first revision)

	28.
	IS 6813 : 2000
	Sowing equipment — Seed-cum-Fertilizer drill — Specification (second revision)

	29.
	IS 9856 : 1981
	Test Code for Potato Planters

	30.
	IS 11271 : 1985
	Specification for Groundnut Planter

	31.
	IS 11893 : 1986
	Specification for Potato Planter Semi-Automatic

	32.
	IS 11976 : 1986
	Specification for Sugarcane Planter Semi-Automatic

	      33.
	IS 4358 : 1996
	Specification for Sickles (first revision)

	34.
	IS 11235 : 1985
	Test Code for Ground Nut Digger Animal Draw

	35.
	IS 11467 : 1985
	Test Code for Cereal Harvesting Machines

	36.
	IS 11691 : 1986
	Specification for Power Thresher Spike Tooth Type

	37.
	IS 13818 : 1993
	Harvesting Equipment — Tractor Operated Potato Digger Shakers — Test Code

	38.
	IS 7825 : 2004
	Cylinder Type Hand Lawn Mower — Specification (first revision)

	39.
	SP 44 : 1989
	Handbook of Agricultural Machinery — Terminology

	40.
	IS 11270 : 1985
	Technical Requirements for Ring-Type Hitches for Agricultural Trailers 

	41.
	IS 12334 : 1988
	Specification for Tractor Mounted Bund Former

	42.
	IS 8213 : 2000
	Agricultural Tractor Trailer — Specification (third revision)

	43.
	IS 18063 : 2022
	Scythes — Specification

		Gardening and Forestry Tools

	44.
	IS 619 : 1979
	Specification for Pruning and Slashing Knives Hooked and Curved (second revision)

	45.
	IS 2559 : 1978
	Specification for Garden Rake (first revision)

	46.
	IS 3092 : 1982
	Specification for Rubber Draining and Tapping Knife (first revision)

	47.
	IS 3093 : 1981
	Specification for Dah Jungle Cutting (first revision)

	48.
	IS 3094 : 1982
	Specification for Bill-Hook (first revision)

	49.
	IS 3108 : 1991
	Forestry Tools - Pruning Saw — Specification (second revision)

	50.
	IS 3122 : 1982
	Specification for Budding and Grafting Knife Combined (first revision)

	51.
	IS 3494 : 1978
	Specification for Pruning Secateur (first revision)

	52.
	IS 10683 : 1983
	Specification for Khurpi

	53.
	IS 10684 : 1983
	Specification for Tree Pruner

	54.
	11204: 1985
	Sugarcane harvesting knife

	55.
	IS 9575 : 1980
	Specification for Power Lawn Mower Pedestrian — Controlled Cylinder Reel Type

	      56.
	IS 9581 : 1980
	Safety and Operational Requirements for Pedestrian — Controlled Cylinder Reel Power Lawn Mowers

	57.
	IS 13373 : 1992
	Horticultural Equipment — Grass Shear — Specification

	58.
	IS 13377 : 1992
	Forestry Tools — Shrub Cutting Knife — Specification

	59.
	IS 14541 : 1998
	Forestry and Plantation Tools — Hoes and Forks — Specification

	60.
	IS 7825 : 2004
	Cylinder Type Hand Lawn Mower Specification (first revision)

	61.
	IS 9164 : 1979
	Guide for Estimating Cost of Farm Machinery Operation

	62.
	IS 9818 (Part 1) : 1981
	Glossary of Terms relating to tillage and Inter-cultivation Equipment Part 1: General Terms

	63.
	IS 9818 (Part 2) : 1981
	Glossary of Terms Relating to Tillage and Inter-cultivation Equipment Part 2: Terms Relating to Equipment

	64.
	IS 9855 : 1981
	Glossary of Terms Relating to Sowing Planting Fertilizer and Manure Application Equipment





Important Indian Standards 

ABOUT IS 15806 : 2018 COMBINE HARVESTER — RECOMMENDATIONS ON SELECTED PERFORMANCE AND OTHER CHARACTERISTICS

This standard prescribes:

(i) An assessment of the evaluative requirements applicable for Qualifying Minimum Performance  criteria of the Combine Harvesters, 
(ii) Tolerances on the values declared by the manufacturer, and in certain cases minimum/ maximum values of the performance characteristics, and statutory requirements under the relevant Act(s) of the Combine Harvesters,
(iii) The criteria for determining variants and new model of Combine Harvesters for the purpose of testing and certification , 
(iv) Definitions of some of the terms commonly used in relation to testing of combine harvester and 
(v) Minimum Performance criteria for testing of Straw Management System (SMS) if fitted is also given.

(1) Parameters applicable for qualifying minimum performance criteria

	Sl No.
	Characteristic
	Requirement
	Tolerance 

	i)


	Prime mover performance

	
	a)
	Max. Power (absolute) Average max. power observed during 2h max. power test in natural ambient condition
	To be declared by the manufacturer
	Declared value to be achieved  with a tolerance of 
± 5%

	
	b)
	Max. power observed during test after adjusting the no load engine speed as per recommendation of the manufacturer for field work, kW
	To be declared by the manufacturer
	- do -

	
	c)
	Power at rated engine speed, kW
	To be declared by the manufacturer
	- do -

	
	d)
	Specific fuel consumption corresponding to average maximum power under 2h maximum power test, g/kWh.
	-do-
	+ 5 %
(max)

	
	e)
	Max. smoke density (Bosch no.) at 80% load between the speed at max. power & 55% of speed at max. or 1000 rpm whichever is higher
	As per CMV Rules
	Nil

	
	f)
	Max. crank shaft torque, (Nm) observed during the test after no load engine speed is adjusted as per  manufacturer’s recommendation for field work
	To be declared by the manufacturer
	± 8 %

	
	g)
	Back up torque, %
	7 %, (Minimum)
	Nil

	
	h)
	Max. operating temperature,0C
(i) Engine oil
	To be declared by manufacturer
	Nil

	
	
	(ii) Coolant
	To be declared by manufacturer
	Nil 

	
	j)
	Lubrication oil consumption, g/kWh

	Not exceeding 1 % of Specific Fuel Consumption at maximum power  under high ambient condition
	Nil

	ii)
	Brake Performance at 24km/h or maximum speed whichever is less. 

	
	a)
	Max. stopping distance at a force equal to or less than 600 N on brake pedal (m) — (Cold brake and Hot brake)  
	
As per requirements of CMVR

	
Nil

	
	b)
	Max. force exerted on brake pedal to achieve a deceleration of 2.5 m/sec2.
	≤ 600N.
	Nil

	
	c)
	Effectiveness of Parking brake at a force of 600 N at foot pedal or 400 N at hand  lever 
	As per requirements of CMVR
	Nil

	iii)

	Mechanical Vibration (Amplitude of vibration) at:

	
	a)
	Operator’s platform
	120 μm max.
	Nil

	
	b)
	Steering wheel
	150 μm max.
	

	
	c)
	Seat with driver seated 
	120 μm max.
	

	iv)
	Air cleaner oil pull over
	
	

	
	a)
	Max. oil pull over in percentage when tested in accordance with IS8122 (Part 2).
	0.20% max.
	Nil

	v)
	
	Noise measurement:
	
	

	
	a)
	Max. ambient noise emitted by combine at bystanders position dB (A) 
	As per CMV Rules
	Nil

	
	b)
	Max. noise at operator’s ear level dB (A)
	As per CMVR
	Nil

	vi)
	
	Header Lifting Test
	
	

	
	a)
	Satisfactory completion of header lifting test
	--
	Nil

	vii)

	
	Discard limits
	
	

	
	a)
	Cylinder bore diameter
	Should not exceed the values declared by the manufacturer
	Nil

	
	b)
	Piston diameter
	--do--
	Nil

	
	c)
	Piston to cylinder liner clearance at skirt
	--do--
	Nil

	
	d)
	Ring end gap
	--do--
	Nil

	
	e)
	Ring groove clearance 
	--do—
	Nil

	
	f) 
	Diametrical and axial clearance of big end bearing 
	--do--
	Nil

	
	g)
	Diametrical and axial clearance of main bearings
	--do--
	Nil

	
	h)
	Thickness of brake lining
	--do--
	Nil

	
	j)
	Thickness of clutch plate
	--do--
	Nil

	viii)

	Field Performance:

	
	a)
	Suitability for crops
	Wheat & paddy (wheel type), Paddy (Track type)
	Nil

	
	b)
	Processing losses, (%)
	
	

	
	
	
	Avg. 3%
	Nil

	
	
	
	Avg. 4%
	Nil

	
	
	
	Avg. 4%
	Nil

	
	
	
	Avg.  3%
	Nil

	
	
	
	Avg.  5%
	Nil

	
	
	
	Avg. 4%
	Nil

	
	
	
	Avg.  5%
	Nil

	
	c)
	Threshing efficiency 
	≥ 98% for wheat & paddy
	Nil

	
	d) 
	Cleaning efficiency 
	≥ 96 % for wheat & paddy
	Nil

	
	e)
	Grain breakage in main grain tank
	≤ 2.5 % 	
	Nil

	
	f)
	Non  collectable losses
	≤ 2.5% for wheat, paddy & gram
≤ 4.0% for soybean
	Nil

	ix)
· 
	Field Performance for Straw Management System (if fitted): 

	· 
	a)
	Uniformity of straw spread, CV (%)
	· 20, Max.
	· ---

	· 
	b)
	Weighted mean size of chopped straw, cm
	· 20, Max.
	· ---

	· x)

	· Safety requirement

	
	a)
	Guards against all moving parts/drives and hot parts 
	Belt and chain drives, pulleys, hydraulic pipes
(Around operators workplace)
	---

	
	b)
	Lighting arrangement 
	Essential as per CMVR
	---

	
	c)
	Grain tank cover
	Essential 
	---

	
	d)
	Spark arrester in engine’s exhaust in case naturally aspirated engine
	Essential
	---

	
	e) 
	Stone trap before concave bars
	Essential
	---

	
	f) 
	Rear view mirror
	Essential
	---

	
	g)
	Fire extinguisher
	Essential
	---

	
	h)  
	Slip clutch at following drives —
1) Cutting platform
2) Under shot conveyor drive
3) Grain & tailing elevator
	
Essential
Optional
Optional
	---

	
	i)
	Anti-slip surfaces at operator platform & ladder & proper gripping for the control levers 
	Essential
	---

	
	j)
	Working clearance around the controls
	--
	---

	
	k)
	Labeling of control gauges and all operating controls

	Essential
	---

	xi)
	Material of construction:
Guards, knife blades and knife back
	Conforming to IS:6024, IS:6025 and IS 10378 respectively
	---

	xii)
	Material of blades for Straw Management System (SMS):
	The flail and fixed blades shall be manufactured from steel having the following chemical composition or such other composition as shall be agreed to between the supplier and the purchaser:         a) Carbon 0.70 to 0.1 percent,       b) Manganese 0.6 to 0.97 percent,             c) Chrome 0.1 percent,             d) Nickel 0.1 percent
	---

	xiii)
	Bushes for flail blades
	Mild steel
	---

	xiv)
	Hardness of flail blades for Straw Management System (SMS):
	Bush section: 20 to 35 HRC
Edge section (Hardened zone) : 48 to 58 HRC
Remainder zone: 20 to 35 HRC
	---

	xv)
	Hardness of serrated blades for Straw Management System (SMS):
	Bush section: 20 to 35 HRC
Edge section (Hardened zone) : 48 to 58 HRC
Remainder zone: 20 to 35 HRC
	---

	xvi)

	Safety requirements for Straw Management System, (if fitted):

	
	a)
	Guards against all moving parts/drives and hot parts
	· Essential
	· ---

	
	b)
	RPM indicator for rotor 
	· Desirable 
	· ---

	
	c)
	Overlapping of flail and fixed serrated blades 
	· Essential
	· 



ABOUT IS 18063 : 2022 SCYTHES — SPECIFICATION

Scythe, a famous agricultural tool used by farmers for mowing grasses like barseem, jowar, lucerne or harvesting crops like wheat, paddy, oats and ragi etc. This standard specifies material requirements, constructional requirements, and test methods performance measurement of scythes for harvesting of fodder, grasses, cereals, crops etc.

A standard scythe kit has the following components:

i. Blade
ii. Snath/Handle — 2 parts; 1 grip
iii. Cradle — 4 curved ribs; 3 vertical posts
iv. Peening Jig — 1 anvil; 2 caps
v. Sharpening Kit — 1 synthetic whetstone; 1natural whetstone; 1 holder
vi. Tool Kit — Attachment Ring; L-Bracket; Hammer; Allen Key; Nuts-bolts; D/E Spanner

(1) Terminologies

a) Scythe Blade — The main metallic (steel) part or the blade of the scythe used for cutting action. It should be manufactured by forging a single piece of steel.

b) Snath — The metal or wooden shaft of the scythe, which serves as the handle. It is generally made in two parts, which can be easily assembled but can also be made in single piece.

c) Peening Jig — Peening is the process which primarily shapes and thins the bevel of the cutting edge of a scythe blade. This makes it easier to manually sharpen the blade in the field with a sharpening stone. Secondly, the molecular structure of the steel changes by cold working (hammering) along the cutting edge.

d) Sharpening Kit — It is an essential part of a scythe kit and is used for honing and sharpening the edge of a scythe blade.

(2) Material Requirements

a) Blade — The blade shall be manufactured from tool steel conforming to grade C70 as per IS 7226.

b) Snath — The snath shall be manufactured from cold drawn seam welded pipe made as per Grade CEW of IS 3601 or seasoned straight grain wood like ash or beech.

c) Grain Cradle — The cradle shall be manufactured from wood like ash or beech or cane which responds well to steam bending.

d) Peening Jig — The peening jig shall be manufactured from grade 105Cr5 as per IS 1570 (Part 4).

e) Sharpening Kit — The synthetic stone shall be manufactured from carborundum or corundum, natural stone shall be made from any sandstone of fine grit and stone holder shall be manufactured from galvanised iron or bamboo.

f) Tool Kit — The Attachment Ring and L Bracket shall be manufactured from Grade CR2 as per IS 513 (Part 1) and all other tools shall be of a standard make.

(3)  Overall Dimensions of Scythe Blade

[image: ]

	Parameter
	Weight(gm)
	Width(mm)
	Length(mm)
	Height(mm)
	Angle (°)

	
	
	A
	B
	L
	H
	Y

	
	370
	46
	70
	550
	90
	72

	Tolerance
	±25
	±3
	±3
	±25
	±3
	+0/-3




(4) Hardness

The scythe blade shall be hardened and tempered to the hardness range of 38 to 46 HRC (Hardness Rockwell C).

(5) Tests

a) The blade manufacturer shall ensure that the blades in particular meet the requirements of this standard with regard to weight and compressive strength.
b) Six blades are randomly pulled out of every batch of 300 blades and a Compressive Strength Test shall be performed on these blades as per Annex B of the standard.
c) The test results shall be recorded as per Annex C of the standard and shall be available for inspection by the purchaser or his representative at the manufacturer’s site.
d) The test load for which a sample of the blade shall not buckle when tested in the prescribed manner; shall be as specified in table given below.






Numerical Values of Length, Weight, Test Loads and Vertical Displacement Limits for Blades
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STANDARDS ON CROP PROTECTION EQUIPMENT

Crops/Plants are attacked by different kinds of pest, insects diseases which leads to lesser yield and lesser productivity. To overcome these pests and diseases, pesticides are applied on crop. With the advancement of technology newer crop varieties are introduced which introduced newer insects, pests and diseases. New methods are also devised to control them. Many chemicals used for plant protection cannot be handled by farmer directly and also needs to be applied in fine particles. Here comes the role of crop protection equipment. 
Crop protection equipment (CPE) which includes different kinds of sprayers and dusters are used to spray/dust chemicals into the crop field to protect the crop from different kinds of pests and insects. The crop protection equipment can be divided into two categories depending on their use: 

a) Sprayers — Sprayers are devices used to spray a liquid. In agriculture, sprayer is an equipment used to apply herbicides, pesticides and fertilizers on agricultural crops. Sprayers range in size from man-portable units (typically back packs with spray guns) to trailed sprayers that are connected to a tractor, to self- propelled units like tractors. 

b) Dusters — Dusters are devices to spray dry, finely powdered chemicals mixed with an inert carrier and applied with some type of blower.

Both sprays and dusters are used to control insects, mites, fungus and bacterial disease of plants, insects, such as lice and flies on animals and weed killers or herbicides.  BIS has published a number of standards covering specification of different kinds of sprayers, test code for the testing of crop protections equipment. Some of these standards are being used by Farm Machinery and Training and Testing Institutes (FMTTIs), State Agricultural Universities (SAUs) for testing of different CPE to ensure their quality. These standards specify the various requirements including material, workmanship, mass and performance requirements for safe operation and long life of the equipment. The dimensional requirements given in the standard are very important as it facilitates interchangeability.

List of Existing Indian Standards 

	Sl. No.
	IS No.
	Title

	1. 
	IS 1970 : 1995
	Crop Protection Equipment — Hand-Operated Compression-Knapsack Sprayer — Specification (fifth revision)

	2. 
	IS 1971 : 1996
	Crop Protection Equipment — Hand-Operated Stirrup-Type Sprayer - Specification (fifth revision)

	3. 
	IS 3062 : 1995
	Crop Protection Equipment — Rocker Sprayer — Specification (fourth revision)

	4. 
	IS 3652 : 1995
	Crop Protection Equipment — Foot Sprayer — Specification (fourth revision)

	5. 
	IS 3906 : 1995
	Crop Protection Equipment — Hand-Operated Knapsack Sprayer — Piston Type

	6. 
	IS 10134 : 1994
	Methods of Test for Manually-Operated Sprayers (first revision)

	7. 
	IS 15924: 2011 
ISO 22866: 2005
	Equipment for Crop Protection — Methods of Field Measurement of Spray Drift

	8. 
	IS 11313 : 2007
	Hydraulic Power Sprayers — Specification (first revision)

	9. 
	IS 15919 : 2012
ISO 9898 : 2000
	Equipment for Crop Protection — Test Methods for Air-Assisted Sprayers for Bush and Tree Crops

	10. 
	IS 17310 (Part 1) :2019
ISO 16119-1: 2013
	Agricultural and forestry machinery — Environmental requirements for sprayers Part 1: General

	11. 
	IS 17310 (Part 2) :2019
ISO 16119-2: 2013
	Agricultural and forestry machinery — Environmental requirements for sprayers Part 2: Horizontal boom sprayers
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Important Indian Standards

ABOUT IS 1971 : 2025 CROP PROTECTION EQUIPMENT — HAND-OPERATED STIRRUP TYPE SPRAYER   (fifth revision)

This standard specifies material, performance, constructional and other requirements of hand-operated stirrup type sprayer (also called as Mechanical Sprayer) used for spraying plant protection substances (e.g., pesticides).

(1) Important Terminologies

a) Stirrup-Pump — A pump, with footrest and stirrup, for producing spray. 
b) Stroke — The maximum travel of the piston rod in one direction when the handle moves from its lowest possible position to its highest possible position.
c) Total Mass — The mass of complete sprayer with all its mountings but without any liquid and discharge line, that is, without delivery hose, cut-off device, lance and nozzle.
d) Travel Limiting Device — A device for limiting the stroke. 
e) Valve Assembly — A device provided to check or to allow the flow of the fluid. 
f) Volumetric Efficiency — The quotient of the division of the actual volume of the spray fluid discharge in one stroke by the piston displacement, expressed as percent.

(2) Classification

The stirrup type sprayer shall be classified on the basis of the material of construction of pump cylinder and shall be of the following two classes: 
a) Brass Sprayer — If the pump cylinder is made of brass; and 
b) Plastic Sprayer — If the pump cylinder is made of plastic. 

(3) Performance Requirements

a) Discharge Rate — The pump shall be capable of discharging a minimum of 400 ml and 550 ml of water per minute for agricultural and public health application respectively. 
b) Volumetric Efficiency — The volumetric efficiency shall not be less than 85 per cent. 

(4) Constructional Requirements

a) Height — The overall height of the assembled pump from the bottom of foot rest to the top of the handle, handle being at its lowest position, shall be in the range of 600 to 800 mm.
b) Total Mass — The mass of the sprayer shall not be more than 5 kg. 
c) Pump Cylinder — The inner diameter of the pump cylinder shall not be more than 30 mm.  
d) Piston — The height of the straight portion of the piston shall be 13 mm minimum.
e) Spreader — If provided, it shall be able to hold the piston in its position without distortion against the wall of the pump cylinder. 
f) Piston Rod — The piston rod shall not be less than 9.0 mm in diameter.
g) Foot Valve — A detachable foot valve consisting of suction valve and strainer shall be attached at the lower end of the pump cylinder.
h) Strainer — The strainer shall be of removable type. Any side or diameter of the apertures of the strainer shall not be more than 625 mm.
i) Hydraulic Agitator — A hydraulic agitator-cum-relief valve shall be provided either equipped in the foot valve assembly or attached separately in case the sprayer is meant for public health. 
Material for Constructions of Various Components

	Sl. No.
	Components 
	Material

	i)
	Pump cylinder  
	Brass, Engineering Plastic

	ii)
	Pump cap  
	Brass, Engineering Plastic

	iii)
	Packing nut  
	Brass, Engineering Plastic

	iv)
	Guide  
	Brass, Engineering Plastic

	v)
	Delivery spout  
	Brass, Engineering Plastic

	vi)
	Valve seat 
	Brass, Engineering Plastic

	vii)
	Piston  
	Brass, Engineering Plastic

	viii)
	Hose nut  
	Brass, Engineering plastic, Aluminium alloy

	ix)
	Piston 
	Chrome tanned leather, synthetic rubber, PVC, Engineering Plastic 

	x)
	Spreader  
	Brass, PVC

	xi)
	Handle  
	Mild steel, Wood, Engineering plastic

	xii)
	Buffer  
	Brass, Spring steel

	xiii)
	Valve  
	Brass, Stainless steel, Engineering Plastic

	xiv)
	Travel limiting device  
	Brass, PVC

	xv)
	Strainer  
	Brass, Plastic, Stainless steel

	xvi)
	Stirrup  
	Mild steel, PVC

	xvii)
	Foot rest 
	Mild steel, PVC  

	xviii)
	Cylinder clamp 
	Brass, Mild steel, PVC

	xix)
	Hose ferrule/clip  
	Brass, Rubber, PVC,  plain or reinforced Steel 

	xx)
	Gasket  
	Synthetic rubber, PVC, Fibre Leather  

	NOTES —
1 All the components mentioned above may not be present in a particular design.
2 The components other than those listed in above table and coming in direct contact with the pesticides shall be of corrosion resistant material.


	
(5) Performance Tests 

a) Test for Discharge Rate
b) Test for Volumetric efficiency 
c) Test for Endurance
(6) Components Tests

a) Test for Leakage and Deformation of Pressure Chamber, Pump Cylinder and Pressure Tank
b) Pneumatic Test
c) Hydraulic Test
d) Test for Gasket and Piston 
e) Test for Handle, Piston Rod, Foot Rest and Stirrup. 
f) Test for Hose and Hose Connection

ABOUT IS 1970 : 2024 CROP PROTECTION EQUIPMENT —  HAND-OPERATED COMPRESSION KNAPSACK SPRAYER — SPECIFICATION (sixth revision)

This standard specifies material, performance, constructional and other requirements of hand-operated compression knapsack sprayer (also called as Mechanical Sprayer), non-pressure retaining type used for spraying plant protection substances (e.g. pesticides).

(1) Important Terminologies 

a) Compression Sprayer — A mechanical sprayer, the tank of which is a pressure vessel, and the air pressure is created either by inbuilt pump or from outside.
b) Knapsack Sprayer — A sprayer which can be mounted on the back of an operator for spraying. 
c) Mass — The mass of the sprayer without any liquid in the tank and without discharge line (that is hose, cut- off device, lance, and nozzle).
d) Non-pressure Retaining Type Sprayer — A sprayer in which the tank acts as a pressure vessel and the working pressure does not remain constant during spraying.
e) Drain plug — A plug provided in the clean-out port.
f) Filler Bung — A device for closing the opening of the filtering.
g) Filler Ring — A ring provided on the tank with a hole in centre for filling the liquid.

(2) Performance Requirements 

 The pump shall be able to develop a pressure of minimum 400 kPa in the tank.

(3) Constructional Requirement

a) Tank and Skirt — The tank capacity shall be as agreed to between the purchaser and the manufacturer. The tank capacity shall be with a tolerance of ± 0.5 litres on the declared value. The tank shall be provided with a skirt which shall project a minimum of 12 mm beyond the lowest portion of the bottom of the tank.
b) Straps — Two straps of not less than 800 mm when adjusted to maximum possible length and 38 mm in width shall be provided to help carriage of the sprayer. In case of the sprayer having capacity up to 9 litres, only one strap of minimum 38 mm width may be provided. Provision for adjustment of the length of each strap shall also be provided. In case of sprayers having two straps, a back rest shall be provided.
c) Filler Ring — A filler ring having a hole of minimum 30 mm in diameter shall be provided.
d) Pump Cylinder — The inner diameter of the pump cylinder shall be not more than 40 mm. 
e) Piston — The height of the piston shall be 13 mm minimum. In case the piston is made out of synthetic rubber, it shall withstand the test prescribed in 13.
f) Piston Rod — The piston-rod shall not be less than 9.0 mm in diameter.
g) Handle — The handle shall be of a ‘D’ or ‘T’ shape. If of the ‘D’ shape, it shall have an inside grip not less than 130 mm long with an inside vertical clearance of not less than 35 mm. The grip shall be attached with handle support. If of ‘T’ shape the length of the either side from the centre of piston rod shall be not less than 100 mm. The diameter of the handle grip in both the types shall be not less than 25 mm.
h) Handle Locking Device — The sprayer shall be fitted with a convenient quick action locking device for locking the handle. If wire is used, it shall be not less than 3 mm in diameter. The device shall be able to hold the handle properly when the handle is brought to its lowest possible position.
i) Valve Assembly — The valve assembly shall withstand the test prescribed in 13.9.
j) Discharge Pipe — A discharge pipe shall be provided to take out the liquid from the tank. 
k) Discharge Outlet — The discharge outlet shall be nipple type or threaded type. The length of the nipple shall be not less than 20 mm.
l) Delivery Hose — A delivery hose of suitable diameter and at least one meter in length shall be provided as agreed to between the purchaser and the supplier. The hose shall be connected with the discharge outlet and the cut-off device through hose connection.
m) Hose Connection — The hose connection for threaded type and nipple type connection shall be nut-nipple and clamp type and clamp type respectively. The clamp shall be in the form of ferrule or clip.
n) Nozzles — The nozzle shall be either hollow cone type or fan type and shall conform to the requirements given in standard.
o) Height — The height from the base of the skirt of the tank to the centre of the handle grip, when the handle is moved to its highest and lowest possible positions, shall not be more than 1.1 m and not less than 0.6 m respectively.
p) Mass — The mass of the sprayer shall not be more than 8 kg and total weight with liquid shall not be more than 25 kg with all accessories.

Materials of Construction of Various Components

	Sl No.
	Component
	Material

	i. 
	Tank
	Stainless Steel / Plastic/Brass

	ii. 
	Filler ring
	Stainless Steel / Plastic

	iii. 
	Filler bung
	Stainless Steel / Plastic

	iv. 
	Pump Cylinder
	Stainless Steel / Plastic/ Brass

	v. 
	Guide
	Stainless Steel / Plastic /Brass

	vi. 
	Clean-out port
	Stainless Steel / Plastic

	vii. 
	Drain plug
	Stainless Steel

	viii. 
	Discharge pipe
	Stainless Steel / Plastic

	ix. 
	Pump cap
	Stainless Steel / Plastic

	x. 
	Hose nut
	Stainless Steel / Plastic

	xi. 
	Hose nipple
	Engineering plastic/Brass / Aluminium alloy

	xii. 
	Strainer
	Engineering plastic/Brass / Aluminium alloy

	xiii. 
	Piston rod
	Mild steel

	xiv. 
	Hose ferrule/Clip
	Stainless Steel

	xv. 
	Handle locking device
	Galvanize iron 

	xvi. 
	Handle
	Stainless Steel

	xvii. 
	Piston   
	Chrome taned leather / Synthetic rubber / PVC

	xviii. 
	Spreader
	Stainless Steel /mild steel

	xix. 
	Buffer
	Spring steel

	xx. 
	Strap
	Synthetic yarn

	xxi. 
	Hose
	Braided Rubber / PVC

	xxii. 
	Gasket
	Synthetic Rubber /PVC / Fibre

	xxiii. 
	Valve seat
	Stainless Steel/Engineering Plastic

	xxiv. 
	Valve 
	Stainless Steel /Engineering Plastic 

	xxv. 
	Shut-off cock
	Stainless Steel

	xxvi. 
	Skirt
	Stainless Steel / mild steel / / Plastic

	xxvii. 
	Back rest
	Alloy Steel /Engineering plastic

	xxviii. 
	Strap Buckle
	Mild steel /Engineering plastic

	xxix. 
	Cushion
	Plastic

	xxx. 
	Foot rest
	Mild steel




(4) Performance Tests

a) Test for Discharge Rate
b) Test for Volumetric efficiency
c) Test for Strap and its Assembly
d) Test for Endurance

(5) Tests For Components

a) Test for Leakage and Deformation of Pressure Chamber, Pump Cylinder and Pressure Tank
i. Pneumatic Test
ii. Hydraulic Test
b) Test for operating lever, Handle and Piston Rod
c) Test for Gasket
d) Test for Hose and Hose Connection 
e) Test for Pressure Development
f) Test for Tank and Skirt Impact
g) Test for Tank Fatigue
h) Test for Valve Assembly


ABOUT IS 12239 (PART 6) : 2019/ISO 4254-6 : 2009 AGRICULTURAL MACHINERY — SAFETY PART 6 SPRAYERS AND LIQUID FERTILIZER DISTRIBUTORS

This standard specifies the safety requirements and their verification for the design and construction of mounted, semi-mounted, trailed and self-propelled agricultural sprayers for use with pesticide products and liquid fertilizer application, designed for use by one operator only. In addition, it specifies the type of information on safe working practices (including residual risks) to be provided by the manufacturer

This Standard is not applicable to:
· pedestrian-controlled sprayers;
· knapsack sprayers;
· aerial sprayers;
· handheld spraying devices (e.g. spray guns)
This standard along with IS 12239(Part 1) deals with all the significant hazards, hazardous situations and events relevant to sprayers and liquid fertilizer distributors when they are used as intended and under the conditions foreseen by the manufacturer, excepting the hazards arising from:

· automatically actuated height adjustment systems;
· electrostatic phenomena
· electromagnetic compatibility;
· the environment, other than noise;
· inhalation of spraying chemical products due to a lack of effective methods to
· maintain breathing air quality inside the cab;
· roll-over and tip-over of self-propelled machines with a ride-on driver;
· vibration (except the declaration);
· dust emission;
· burns;
· moving parts for power transmission except strength requirements for guards and barriers;
· safety and reliability of control systems;
· travelling function of self-propelled machines.





HAZARDS

	Mechanical Hazards

	Hazard, hazardous situation or hazardous event
	Origin

	Crushing hazard 
	Folding or unfolding of the boom, calibration, insufficient clearance zone when hitching, failure of control system

	Shearing hazard
	Folding or unfolding of the boom, calibration, failure of control system

	Cutting or severing hazard
	Folding or unfolding of the boom, calibration

	Entanglement hazard 
	Drawing-in by the fan, power take-off drive shaft

	Impact hazard
	Movement of the boom when it is folded in transport position,
insufficient clearance zone when hitching

	High pressure fluid ejection hazard
	Rupture of pressurized components (e.g. hoses)

	ELECTRICAL HAZARDS


	Contact of persons with live parts (direct contact) or with parts which have become live under faulty conditions (indirect contact)
	Contact of the boom with overhead power line

	Unhealthy postures or excessive efforts 
	High actuating forces for adjusting the height of the boom, inadequate location of the filling hole of the spray tank, insufficient clearance zone when hitching

	Inadequate consideration of hand-arm or foot-leg anatomy 
	Inadequate location of the filling hole of the spray tank,
insufficient clearance zone when hitching

	Inadequate design, location or identification of manual controls
	Inadequate location of the filling hole of the spray tank, contact of the boom






IMPORTANT CODE OF PRACTICES FOR INSTALLATION OF AGRICULTURAL MACHINERY

If a machine is properly installed and well maintained, the efficiency, performance and life of the machine increases. BIS has published code of practices for installation and preventive maintenance of agricultural tractors (IS 6840), power tillers (IS 13064), grain combine (IS 9877) and power threshers (IS 9019). These standards are referred by farmers/consumers so that their machines can run for a longer period of time. An important standard to estimate the cost of farm machinery operation IS 9164 is also there published by BIS which is referred by different FMTTI’s to calculate the running cost of the farm machinery.

In addition, BIS has also published a number of standards different agricultural implements soil working equipment (MB plough, disc plough, cultivator, harrow), seed drills, seed-cum fertilizer drill, crop protection equipment, Harvesting and threshing equipment, gardening and forestry tools. Several standards on definitions related to tractors, power tillers, agricultural implements have also been published which act as guide to the consumer or manufacturer.


PRE HARVEST EQUIPMENT AND MACHINERY HAS THREE MAJOR GROUPS



Tractors And Power Tillers (Prime Movers)


Tillage/Sowing/Harvesting Machinery/Gardening and Forestry Tools


Crop Protection Equipment



Pre-harvest Agricultural Equipment/ machinery


Tractor and power tillers


Post-harvest Agricultural Equipment/ machinery


Primary processing like cleaning, grading, dehusking, polishing etc. of food grains/seeds viz. rice, pulses.


Irrigation Equipment


Sprinkler Irrigation


Drip Irrigation


Filters


Equipment used for value addition of fruits and vegetables and other horticulture produce.


Equipment used in production of fortified rice kernel and fortified rice.


By product handling and value addition.


Tillage Equipment


Sowing Machinery


Harvesting/Threshing Machinery


Crop Protection Equipment


Gardening and Forestry Tools/Horticultural Tools
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Length ‘Weight Range Test Load Vertical Displacement Limit Under
Test Load
(mm) (gm) (kg) (mm)
350 +20 280 +20 30 13
400 + 20 300 + 20 30 13
450 +20 320 +20 30 15
500 + 25 340 +25 30 22
550 + 25 370 +25 30 22
600 + 25 410+ 25 30 24
650 + 30 450 +30 30 24
700 + 30 500+ 30 30 29
750 + 30 560 + 30 30 29
800 + 35 620 + 35 30 35
850+ 35 670 + 35 30 35
900 + 35 730 +35 30 35





