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belongs to the group prokaryotes (Bacteria, Table 1), out of which some live independently of other 
organisms–termed as free-living nitrogen-fixing bacteria. Others live in intimate symbiotic associations with 
plants or with other organisms (e.g. protozoa). 

Table 1.3: Nitrogen fixing Bacteria (* Photosynthetic bacterium)

Free Living        Symbiotic with plants
Aerobic Anaerobic Other plants Legumes

Beijerinckia Azotobacter
Klebsiella (some) (some) Purple sulphur/ Azospirillum
Cyanobacteria (some) non Sulphur bacteria*

Green Sulphur bacteria*

Desulfovibrio Clostridium Frankia Rhizobium

To complete the Nitrogen cycle other 
bacteria present in soil carry out a 
process known as denitrification 
which converts nitrates back to 
nitrogen gas, Figure 1.3 and 1.4 N2O, 
Nitrous oxide which is also known as 
"laughing gas" - mild anaesthetic, is 
produced as a side product in 
Nitrogen cycle. It is mild anaesthetic, 
and also a greenhouse gas which 

[7]
contributes to global warming.

Figure 1.3 Nitrogen fixation

Figure 1.4 Nitrogen Cycle

Chapter : 2 
Soil Sampling Equipment

Figure 2.1 Weighted Bottle

Figure 2.2 Thief 

2.1 Introduction:-

The primary and the most critical purpose of soil sampling is to determine the physical and chemical properties of 
a soil. The sampling of any soil dealt upon in this chapter includes all types of soil unless contrary to that is 
mentioned. Such sampling plan for a soil must be based on scientific principles.  These principle should lead one to 
a suitable sampling strategy and objectives.

Representative soil specimen is collected from sampling location to assess the nutrient composition, acidity, pH 
level with the best selection of soil sampling equipment for small to medium size application.

2.2 Selection of the Sampling Equipment

Applicability of various kinds of sampling equipment is recommended for the soil to be sampled in different 
environments. Most widely used equipments for soil sampling are mentioned below:

2.2.1 Weighted Bottle 

The Weighted Bottle sampler comprises of a glass or plastic bottle, sinker, stopper and a line that is used to lower, 
raise and open the bottle.  The weighted bottle is used for the collection liquids and free-flowing slurries. 

2.2.2 Thief 

A Thief comprises of two slotted concentric tubes, which is usually made of 
stainless steel or brass.  The outer tube has a conical pointed tip that is rotated to 
open and close the sampler.  A thief is used to sample dry granules or powdered 
wastes whose particle diameter is less than one-third the width of the slots.  This 
equipment can be procured from any suppliers of laboratory items. 
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2.2.3 Trier 

A Trier consists of a tube that is cut in half 
lengthwise with a sharpened tip that 
permits the sampler to cut into sticky solids 
and to loosen soil.  A trier is used for the 
collection of moist samples or sticky solids 
with a particle diameter less than one-half 
diameter of the trier.  Some kinds of triers 
can be readily acquired from the suppliers 
of the laboratory items and hardware shops 
or triers can be fabricated as per the 
required dimensions.

Figure 2.3 Trier

2.2.4 Auger 

An auger consists of a series of extension 
rods, with a “T” handle, and a thin-wall 
tube sampler. The auger bores a hole to a 
selected sampling depth and is then 
withdrawn. The auger tip is then replaced 
with a tube core sampler, lowered down 
the borehole, and driven into the soil at the 
completion depth. The core is then 
withdrawn and the sample collected. 
Posthole augers have limited utility for 
sample collection, as they are designed 
more for their ability to cut through fibrous 
and rooted areas. Bucket auger provides a 
large volume of sample and fast recovery of 
direct sample. Augers are available at 
hardware shops and suppliers of the 
laboratory items.[8] 

(a). Close Spiral Auger (b). Open Spiral Auger (C). Lawn Auger
Figure 2.4 Auger

Figure 2.5 Scoops and Shovels

2.2.6 Tube Sampler

The tube sampler is portable and easy to use equipment, which can be used 
for surface sediments and/or shallow water using the discrete sediment 
samples can be collected efficiently. However the tube sampler cannot be 
used to collect sediment samples in water bodies greater than a few feet in 
depth and also it cannot penetrate gravel or rocky sediments. A tube 
sampler is a simple and direct method for obtaining sediment samples. To 
take the sample, tube sampler forced into the sediment, to withdraw the 
sample. However in non-cohesive soils, sample retention can be a problem.

Figure2.6 Tube Sampler

2.2.7 Split Spoon (Barrel) Sampler

Split spoon sampling is generally used to collect undisturbed soil cores of 18 or 24 inches in length. A series of 

consecutive cores may be extracted with a split spoon sampler to give a complete soil column profile, or an 

auger may be used to drill down to the desired depth for sampling.

The split spoon is then driven to its sampling depth through the bottom of the augured hole and the core is 

extracted. Split spoon sampling is performed to gain geologic information.

n

n

Table 2.1 Sampling Equipment Checklist

Sr. No. Equipment’s Sr. No. Equipment’s

1. Maps/plot plan 18. Spade or shovel

2. Safety equipment, as specified in the site- 19. Spatula
specific Health and Safety Plan 20. Scoop

3. Survey equipment or Global Positioning 21. Plastic or stainless steel spoons
System (GPS) to locate sampling points 22. Trowel(s)

4. Tape measure 23. Continuous flight (screw) auger
5. Survey stakes or flags 24. Bucket auger
6. Camera and film 25. Post hole auger
7. Stainless steel ,  plast ic,  or  other 26. Extension rods

appropriate homogenization bucket, bowl 27. T-handle
or pan 28. Sampling trier

8. Appropriate size sample containers 29. Thin wall tube sampler
9. Zip lock plastic bags 30. Split spoons
10. Logbook 31. Vehimeyer soil sampler outfit
11. Labels Tubes
12. Chain of Custody records and custody seals Points
13. Field data sheets and sample labels Drive head
14. Ice Box Drop hammer
15. Vermiculite Puller jack and grip
16. Decontamination supplies/equipment 32. Backhoe
17. Canvas or plastic sheet

2.2.5 Scoops and Shovels

The purpose of using Scoops and Shovels in 
agricultural fields and gardening purpose is 
that they easily collect the granular or 
powdered material in bins, shallow 
containers and conveyor belts. Scoops are 
generally available at hardware and 
suppliers of the laboratory items.
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