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1. INTRODUCTION 
 
In the E-Plots, soils will be sampled in two ways (as indicated in Figure 1): 
 

• Cumulative Soil Mass: 0-20 cm, 20-50 cm, 50-80 cm, and 80-100 cm 
 

• Soil Health: Surface (0-20 cm) and Subsoil (20-50cm) 
 

 
 

 

 

 
 
Figure 1. E-plot layout indicating the red dots with black center points where the 
cumulative soil mass is sampled at four depths (0-20 cm, 20-50 cm, 50-80 cm and 
80-100 cm) and the red dots where soil health is sampled at two depths (0-20 cm 
and 20-50 cm).  
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Cumulative soil mass sampling is for estimating the weight of the soil and 
nutrients taken from a given volume, and is sampled only at the S.E. corner of the 
E-plot (Figure 1). 
 
Soil health sampling is for determining various chemical and physical 
characteristics of the soil that will be determined in a laboratory. In addition, soil 
texture is estimated in the field by performing the ‘texture by feel method.’ The soil 
health samples are taken from the four corners of the E-plot (Figure 1).  
 
Following fieldwork, the soils kept in the tins from the cumulative mass sampling 
need to be oven or air dried and weighed. The soils from the soil health sampling 
need to be air dried, sieved, and the fine fraction prepared for shipping. 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1.1 Definitions of Key Technical Terms 
 
Soil texture: the amount of sand, silt and clay in the soil. Texture is important for 
determining many soil properties, including soil aggregation and structure, which 
influence water and air movement through the soil.  
 
Soil health: an assessment of the soil chemical and physical conditions that 
determines the suitability for plant growth.  

Labeling soil samples is critical! 
 
For each of the soil samples in the field (subsamples, drying samples, 
and samples sent for laboratory analysis) you need to include the 
following information: 
 

• Location: Country code, E plot code, Depth of Sample 
o Depth:  

 0-20 cm =1 
 20-50 cm=2 
 50-80 cm =3  
 80-100 cm=4 

• Date: Year, Month, Day (YYYY/MM/DD) 
 
Sample IDs should be legibly recorded with a permanent marker on 
the outside of the plastic bag.  A paper label containing the same 
information (written in pencil) should also be placed inside the bag. 
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Soil nutrients: plants require 16 nutrients for growth. The major ones (or 
macronutrients) are nitrogen (N), phosphorus (P), sulfur (S), potassium (K), calcium 
(Ca), and magnesium (Mg). In addition, there are many micronutrients that are 
required in small quantities. If any of these nutrients are at levels insufficient for the 
plant, then plant growth will be inhibited and for crops the yields will be reduced. 
 
Soil pH: the reaction of a soil is measured by pH. Optimal pH for crop growth is 
between 5.5 and 7.5. Soils with a pH of less than 5.5 are considered acidic, due to 
the presence of exchangeable aluminium that affects root growth and the uptake of 
nutrients. 
 
Soil organic matter content: a critical component of soil that determines the 
nutrient supplying and storage capacity. Soil organic matter influences the 
aggregation of smaller particles and the structure of soils that determine the 
movement and storage of water in the soil. The structure of the soil is also 
important for protecting the soil from erosion. 
 
 

1.2 Standard Conventions Used in this Document 
 
The following conventions are used throughout this document: 
 

● The use of bold in the text indicates a critical point. Please pay special 
attention to terms, sentences and paragraphs marked in bold as they 
are key to the understanding of the protocol. 

 
 
2. ROLES AND RESPONSIBILITIES 
 
The following table introduces the roles and responsibilities of the members of a 
Vital Signs field team for soil sampling: 
 
Role Responsibility 

Country Director 
 

• Supports team with a complete understanding 
of the protocol manual 

• Trains technicians  
• Leads technicians in fieldwork and sampling and 

assists with measurements as required 
Technical Manager 
 

• Supervises teams  
• Ensures equipment is well-managed and team is 

safe 
• Ensures consistency and quality of 

measurements 
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• Ensures data are uploaded to the VS server 
daily (or weekly if internet access is limited) 

• Ensure back-ups and that data entry sheets are 
properly archived 

Technicians 
 

• Perform soils sampling in the E-Plots and record 
measurements 

• Follow process for labeling, storing, processing 
and drying soils 

• Clean and store equipment 
• Report any problems with sampling, field 

equipment, or data entry to Technical Manager 
Africa Field Director 
 

• Helps train country teams and ensures 
consistency of protocol implementation across 
Vital Signs countries 

• Reviews data when uploaded 
• Approves protocol updates and sends out 

update notifications to field teams 
Protocol Manager 
 

• Receives and archives comments about the 
protocol from the field team and passes 
comments to the Africa Field Director 

• Updates and re-circulates the protocol 
 
 
3. EQUIPMENT LIST 
 
The following equipment is required to carry out the activities described in this 
manual. Before traveling to the field to carry out sampling, use this list to ensure you 
have all the equipment needed for the day. 
 
If a tablet is being used to record data, at least one on-site backup to team laptops 
and, preferably, at least one off-site backup should be made at the end of each 
day.  
 

 
 

 

 General Supplies 
 

o Data entry tablet 
o Goggles (for eye protection in dense brush) 
o Clipboards, Notebooks and pens 
o Water 
o Packs for carrying equipment 
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4. CUMULATIVE MASS SOIL SAMPLING 
 
Cumulative soil mass sampling is for estimating the weight of the soil and 
nutrients contained within a given volume. It is essential to get every last piece of 
soil sampled in the auger to each of the depths sampled, in order to obtain the total 
amount of soil in the volume of the soil core (the hole that is sampled). The 
cumulative soil mass is sampled only from the S.E. corner of the E-plot  
(Figure 1).   
 
If a depth restriction is reached, then take that depth sample to that depth only and 
record the depth of restriction. Make sure that the depth restriction is real (rocky 
parent material) and not just a tough plow layer. If the restriction is caused by a 
large root or a large rock, then the sample location can be moved a few 
centimeters in any direction from the SE corner and the soil sampling restarted with 
a new set of sample tins and bags (discard soil samples from the aborted sample 
hole).   

 
o Hat and Sun Lotion 
o Vital Signs brochures in appropriate country language 
o Identity cards 
o Letters of introduction 

 
Soil Sampling Equipment 
 

o 2 Colored buckets, one labeled “Topsoil 0-20 cm” and one labeled 
“Subsoil 20-50 cm” 

o Soil auger with 3-foot extension handle (the auger should have white tape 
to indicate 20 cm, 50 cm, 80 cm and 100 cm from the tip of the auger) 

o Metal sampling plate 
o Large bottle or bucket with tap water 
o 50 sturdy plastic bags 
o Labels 
o 5 kg ‘kitchen scale’ accurate to 1 gram 
o 500 g scale accurate to 0.1 gram 
o Mixing trowel 
o 8 oz aluminum tins (4 required for each E plot) 
o Cloth for wiping scales at tins 
o Permanent markers 
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The critical point about the cumulative mass sample is that every bit of soil from 
that hole needs to be collected and placed in a bag and weighed. If some of 
the soil falls out of the auger and onto the ground or sampling plate or falls back 
into the hole, pick it up and put it in the sample bag. Also, for each depth, make 
sure to scrape the soil on the inside and outside of the auger into the bag before 
starting the next depth. 
 
If the soil is very dry and falls out of the auger, then you may need to put water into 
the hole by pouring from a bucket or bottle and let it infiltrate for a while so that the 
soil sticks together and is easier to sample. If the soil is sandy or stony and falls out 
of the auger then use the alternative sand auger. 
 
Cumulative soil mass sampling consists of four different steps: 
 

• Soil Sampling to Four Depths 
• Weighing Soil from Each Depth 
• Sub-Sampling to Determine Soil Moisture at Each Depth 
• Sub-Sampling to Determine Soil Health 

 
4.1 Soil Sampling to Four Depths at the SE Corner 

 
1. Press the metal sampling plate firmly onto the soil so that the sheet is flush with 

the soil surface (Figure 2). Stand on either side of the plate to press it down into 
the soil. 
 

 

 

 
Figure 2. Metal sampling plate for cumulative mass pressed firmly into the soil. 
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2. Place the auger in the center of the hole as shown in Figure 3 and begin to 
auger straight down, using the same auger for all depths.  

 
If the auger is not straight up and down and is at an angle to the ground, stop and 
start a new hole, otherwise the sample will not give an accurate cumulative mass 
estimate. 
 

 

  
Figure 3. Metal sampling plate with auger placed in center hole (Photo from AfSIS) 
 
3. Auger down to 20 cm and transfer all the soil from the auger and any soil 

that fell onto the sampling plate or back into the hole into the plastic bag 
labeled Depth 1 = 0-20 cm. 

 
4. Next, auger the soil from 20-50 cm and transfer all the soil from the auger 

and any soil that fell onto the sampling plate or back into the hole into the 
plastic bag labeled Depth 2 = 20-50 cm. 

 
5. Next, auger the soil from 50-80 cm and transfer all the soil from the auger 

and any soil that fell onto the sampling plate or back in the hole into the 
plastic bag labeled Depth 3 = 50-80 cm. 

 
6. Next auger the soil from 80-100 cm and transfer all the soil from the auger 

and any soil that fell onto the sampling plate or back into the hole into the 
plastic bag labeled Depth 4 = 80-100 cm. 

 
4.2 Weighing Soil from Each Depth  

 
Obtain the total weight of the cumulative mass soil samples using the 5 kg 
kitchen scale. 
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• Weigh the soil and plastic bag from 0-20 cm depth; record the weight to the 

nearest gram.   
 

• Weigh the soil and plastic bag from 20-50 cm depth; record the weight to 
the nearest gram.   

 
• Weigh the soil and plastic bag from 50-80 cm depth; record the weight to 

the nearest gram.   
 

• Weigh the soil and plastic bag from 80-100 cm depth; record the weight to 
the nearest gram.   

 
 

4.3 Sub-Sampling to Determine Soil Moisture  
 
For each of the soils samples for cumulative mass, a subsample is needed to 
determine the wet weight. These samples will then be dried to calculate the 
amount of dry soil in each depth. 
 
For the 0-20 cm depth soil samples: 
 

• Label a sample tin with the same codes as the soil sample. 
 

• Weigh the labeled sample tin (including the lid) on the 500 g scale; record 
the weight in grams, to the nearest 0.1 g.   
 

• Mix the soil in the bag thoroughly by shaking, turning with your hands or a 
mixing shovel. 
 

• Take approximately 200 g of the mixed soil and place it in the labeled tin.   
o If there are gravel/stones in the soil, include them in the subsample. 

 
• Weigh the soil subsample plus the tin and lid and record weight to the 

nearest 0.1 gram. 
 
Follow these instructions for the remaining three soil samples: 20-50 cm 
depth, 50-80 cm depth, and 80-100 cm depth. 
 
 

4.4 Sub-Sampling to Determine Soil Health 
 

1. Place the soil remaining from the 0-20 cm depth of the cumulative soil 
sample into the bucket labeled “Topsoil - 0-20 cm.”  
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2. Place the soil remaining from the 20-50 cm depth of the cumulative soil 

sample into the bucket labeled “Subsoil - 20-50 cm.”  
 

3. Place more than 500 g of the soil from the 50-80 cm in a plastic bag labeled 
with country code, E plot number, depth “50-80 cm.” and date of sampling 
YYYY MM DD. 

o Determine texture by feel and record 
o Place the labeled bag with soil sample in the box. 
o Discard the remaining soil from the 50-80 cm depth.   

 
4. Place more than 500 g of the soil from the 80-100 cm in a plastic bag 

labeled with country code, E plot number, depth “80-100 cm” and date of 
sampling YYYY MM DD. 

o Determine texture by feel and record 
o Place the labeled bag with soil sample in the box. 
o Discard the remaining soil from the 80-100 cm depth.   

 
Keep the buckets containing the 0-20 cm and 20-50 cm soil sample to finish the 
Soil Health Sampling at the other sample spots as indicated in the next section. 
 
 
5. SOIL HEALTH SAMPLING 
 
Soil health sampling is for determining various chemical and physical characteristics 
of the soil. The soil health samples are taken from the four corners of the E-
plot (Figure 1).  
 
Soil health sampling consists of two steps: 
 

1. Soil sampling to two depths at each corner. This involves combining the 
soils from the four corners of the E plot for each of the depths, resulting in 
two samples: one for 0-20 cm and one for 20-50 cm. 
 

2. Sub-sampling from the two composite samples. 
 
 

5.1 Soil Sampling to Two Depths at Each Corner   
 

The reason behind sampling the four corners of the E-frame is to get an indication 
of the average soil condition for the site. If a corner appears to lie in a different 
landscape position (wetland vs. upland), different land use (till farm plot vs. 
woodland or range land), or different soil type (by different colour or different sand  



Take the buckets 
containing the 0-20 

cm and 20-50 cm soil 
sample to the S.W. 

corner (point 6) of the 
E-plot

:RUNñRZ���
6RLO�+HDOWK�6DPSOLQJ

Take a representative 
(~500g) subsample 

of the Subsoil bucket 
(20-50 cm) and place 

it in a labeled plas-
tic bag with country 
code, E plot number, 

depth “20-50 cm” 
and date of sampling 

YYYY MM DD.

Auger to 0-20 cm. 
Place the soil sample 
in the “Topsoil” bucket

Auger to 20-50 cm. 
Place the soil sample 

in the “Subsoil” bucket

When all corners have 
been sampled, mix 

the soil in the “Topsoil” 
bucket thoroughly. 
Next, mix the soil 
“Subsoil” bucket 

thoroughly.  

Take a representative 
(~500g) subsample 

from the Topsoil 
bucket (0-20 cm) and 
place it in a plastic bag 

labeled with country 
code, E plot num-

ber, depth “0-20cm” 
and date of sampling 

YYYY MM  DD.

Take the buckets 
containing the 0-20 

cm and 20-50 cm soil 
sample to the N.W. 
corner (point 11) of 

the E-plot and repeat 
steps for augering 

above

Take the buckets 
containing the 0-20 

cm and 20-50 cm soil 
sample to the N.E. 
corner (point 16) of 

the E-plot and repeat 
steps for augering 

above

Before leaving the 
site, CHECK TO 
SEE YOU HAVE 

THE FOLLOWING 
SOIL SAMPLES:
4 tins containing 
cumulative mass 

soil samples and 4 
plastic bags 
containing 

subsamples for 
soil health

For the soil in the 
“Topsoil” bucket and 

the soil in the 
 “Subsoil” bucket, 

detremine texture by 
feel and record the 

result
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content), then do not sample the soil in that corner. Instead, go back along the 
outer edge of the E-frame and select the nearest 20 m point that is in the primary 
landscape position/land use/soil type representative of that E-plot. 
 
Make a note and record the point where the soil was sampled. 

 
1. The samples for 0-20 cm and 20-50 cm from the S.E. corner were obtained 

from the cumulative mass sampling and are in two separate buckets labeled 
“Topsoil 0-20 cm” and “Subsoil 20-50 cm.” 
 

2. Take the two buckets and auger to the next corner (S.W. corner) of the 
E-plot. If this site has a similar landscape position and similar land use as 
the SE corner, then sample the soil as indicated below.   

• Auger 0-20 cm. Place the soil sample in the “Topsoil” bucket. 
• Auger 20-50 cm. Place the soil sample in the “Subsoil” bucket. 

 
If you cannot auger to the specified depths, record the auger depth restriction in 
cm. 
 
3. Take the two buckets and auger to the next corner (N.W. corner) of the 

E-plot. If this site has a similar landscape position and similar land use as 
the SE corner, then sample the soil as indicated below.   

• Auger 0-20 cm. Place the soil sample in the “Topsoil” bucket. 
• Auger 20-50 cm. Place the soil sample in the “Subsoil” bucket. 

 
If you cannot auger to the specified depths, Record the auger depth restriction 
in cm. 
 
4. Take the two buckets and auger to the next corner (N.E. corner) of the 

E-plot. If this site has a similar landscape position and similar land use as 
the SE corner, then sample the soil as indicated below.   

• Auger 0-20 cm. Place the soil sample in the “Topsoil” bucket. 
• Auger 20-50 cm. Place the soil sample in the “Subsoil” bucket. 

 
If you cannot auger to the specified depths, Record the auger depth restriction 
in cm. 

 
 

5.2 Sub-Sampling from the Two Depth Samples 
 
1. When all corners have been sampled: 

o Mix the soil in the “Topsoil” bucket thoroughly. 
o Mix the soil “Subsoil” bucket thoroughly. 
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o For each of these samples, determine texture by feel and record the 
result  !

!
2. Take a representative subsample (more than 500 g) from the Topsoil bucket 

(0-20 cm) and place it in a plastic bag labeled with country code, E plot 
number, depth “0-20cm” and date of sampling YYYY MM DD. 
 
Place a labeled tag inside the bag with exactly the same sample code. This 
is to assure the sample can be identified if the outside label is lost or 
smeared. 
 

3. Take a representative subsample (more than 500g) of the Subsoil bucket 
(20-50 cm) and place it in a labeled plastic bag with country code, E plot 
number, depth “20-50 cm” and date of sampling YYYY MM DD. 
 
Place a labeled tag inside the bag with exactly the same sample code. 
 

 
 

 

 
 
 
 
 
 
 
 

BEFORE LEAVING THE SITE, CHECK TO SEE IF YOU HAVE THE FOLLOWING 
SOIL SAMPLES: 
 
4 tins containing cumulative mass soil samples – one each for: 
 0-20 cm 

20-50 cm 
50-80 cm 
80-100cm 
 

4 plastic bags containing subsamples for soil health – one each for: 
0-20 cm – composited from the 4 corners 
20-50 cm – composited from the 4 corners 
50-80 cm – from the cumulative mass corner 
80-100cm – from the cumulative mass corner 
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6. ANALYZING TEXTURE IN THE FIELD 
 
For the cumulative mass samples for 50-80 cm and 80-100 cm and the soil 
health samples for 0-20 cm and 20-50 cm, you must determine the texture ‘by 
feel.’ This can be done easily in the field and should be done before leaving the 
plot. 
 
Refer to Figure 4 and the flow chart in Figure 5 for determining the soil texture by 
feel. 
 

1. Starting with the topsoil sample, moisten a handful of soil 
using water from the water bottle until the soil has a 
putty-like consistency (free water should not escape 
when ball is squeezed) (Figure 4). 
 

2. Shape the soil into a ball. If the ball retains its shape, 
move to step 3. 

 
3. Using your thumb and forefinger, form a ribbon with the 

soil by smearing the ribbon with your thumb. Observe if 
the soil is shiny or dull.  

 
4. Classify the texture according to the flow chart (Figure 5) 

and report in the Soil Sampling Data Sheet for E Frames. 
 

5. Repeat steps 1-45 for the subsoil (20-50); record the 
texture. 

 
6. Repeat steps 1-4 for the 50-80 cm sample; record the 

texture. 
 

7. Repeat steps 1-4 for the 80-100 cm sample; record the 
texture. 

 
 
 
 
 
 
 
 
 
 
 

Figure 4. Top to 
bottom Steps 1, 2, 
and 3. 
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Figure 5 
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7. DRYING AND PROCESSING SAMPLES 
 
The soils in the tins from the cumulative mass sampling need to be: 
 

• Oven (110 C) or air dried.  
 

• Weighed.  
 
The soils from the soil health sampling need to be: 
 

• Air-dried. 
 

• Sieved and separated into the fine (less than 2 mm) and coarse (greater than 
2 mm) fractions. 

 
• Prepared for shipping. 

 
 

7.1 Oven/Air Drying and Weighing the Cumulative Mass Samples 
 
The soil samples that were weighed and stored in the tins need to be oven/air 
dried. The soils in the tins from the cumulative mass sampling should ideally be 
oven dried at 105oC. In reality very few places have ovens available, so the sample 
will be air-dried in a place that is clean and the samples will not get wet from rain or 
soil blown by the wind.  
 
Dry the soils as follows:  
 

Oven drying 
 

1. Place the opened tin plus the soil with the lid (fit on the bottom of the tin) into 
a drying oven at 105 oC for 48 hours, or until a constant weight is obtained.  
 

2. Once soil is dry, close the tin by replacing the lid back on the top of the tin. 
 

3. Weigh the tin plus the oven or air-dried soil, including the lid. 
 

4. Record the weight of the soil and the tin, to the nearest 0.1 g.  
 
Air-drying 
 
1. Place all of the soil from each of the tins into separate shallow bowls or 

basins. (NOTE: it is critical that the entire sample from the tin is dried, none 
of it is lost, and the entire dried soil returned to the tin for obtaining the dry 
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weight) 
 

2. Mark the basin with the code of the sample, or place piece of paper with the 
code underneath the soil in the basin to assure that it does not blow away. 
 

3. Drying can be done in large room, a custom-made solar dryer, or a forced-
air oven at 40 °C. 
 

4. Spread the soil out as a thin layer in the basin.   
 

5. Break up clods as far as possible to aid drying (it is important to ensure that 
no material from a sample is lost or discarded as weights of soil fractions are 
to be recorded on processing).  
 

6. Avoid contamination from dust, plaster or other potential contaminants by 
placing the samples in a shed or under a protective cover. 
 

7. Mix the soils daily to speed the drying. 
 

8. Drying time depends on the samples and ambient conditions, but the 
samples should be thoroughly dry (i.e. constant weight) 

 
9. When the samples have dried, place the soil back into the tins. Place the lid 

on the tin and weigh the tin plus lid and soil to the nearest 0.1 g.  
 
 

7.2 Air Drying the Soil Health Samples 
 

1. Place all the soil from each of the plastic bags into a separate basin for air-
drying.   
 

2. Mark the basin with the code of the sample, or place piece of paper with the 
code underneath the soil in the basin to assure that it does not blow away. 
 

3. Drying can be done in large room, a custom-made solar dryer, or a forced-
air oven at 40 °C. 

 
4. Spread the soil out as a thin layer in the basin.   

 
5. Break up clods as far as possible to aid drying (it is important to ensure that 

no material from a sample is lost or discarded as weights of soil fractions are 
to be recorded on processing).  
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6. Avoid contamination from dust, plaster or other potential contaminants by 

placing the samples in a shed or under a protective cover. 
 

7. Mix the soils daily to speed the drying. 
 

8. Drying time depends on the samples and ambient conditions, but the 
samples should be thoroughly dry (i.e. constant weight)  

 
 

7.3 Sieving Soil Health Samples 
 
In this procedure, the soil sample in the bag will be divided into soil that passes 
through the 2 mm sieve (the soil fine fraction) and the gravel that does not pass 
through the 2 mm sieve (called the coarse fraction). No material should be 
discarded.   
 
1. Once the soils are air dried, weigh the whole soil sample to the nearest gram. 

Record the weight.  
 

2. Grind the soils using a wooden rolling pin, gently crushing the sample. While 
crushing, remove any plant materials (e.g. roots). 

 
3. Remove and save any possible pieces of gravel (making sure they are gravel 

and not soil aggregates) and place in a separate small plastic bag (the coarse 
fraction).  

 
4. Sieve the soil sample by passing the crushed sample through the 2 mm sieve. 

DO NOT use the sieve as a grinder: do not rub or mash the soil on the sieve, 
but shake the sieve gently to allow the soil to pass through.   

 
5. Remove and save any gravel that remains on top of the sieve and place it in the 

plastic bag with the other gravel. 
 
6. Once the entire sample has been sieved, place the soil in a plastic bag. 
 
7. Weigh and record the weight of the soil that passed through the 2 mm sieve, 

record to the nearest gram. 
 
8. Weigh and record the weight of the gravel fraction that did not pass through the 

2 mm sieve, record to the nearest gram. 
!
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9. APPENDIX 
 
Appendix 1: Data Entry Form: E-Plot Soil Sampling and Processing 

 
Appendix 2: Data Dictionary: E-Plot Soil Sampling and Processing 
 



! ! ! ! ! !
! ! ! ! ! !

!  

!

 
          

Total Weight 
of 

Cumulative 
Mass sample 

(g) 

Weight of soil 
moisture tin 

Weight of soil 
moisture tin + 
fresh soil 
subsample,   Corner Depth 

(cm) 

Depth to 
sampling 
restriction, if 
any 
(cm) to nearest 

gram 1.0g 

Soil Moisture 
Tin ID# 

to nearest 0.1 g to nearest 0.1 g 

Hand 
Texture 

Topsoil  
(0-20)            

Subsoil 
(20-50)            

50-80            

1 
 (SE) 

80-100            

Topsoil  
(0-20)             

6  
(SW) Subsoil 

(20-50)             

Topsoil  
(0-20)             

11 
(NW) Subsoil 

(20-50)             

Topsoil  
(0-20)             

16 
(NE) Subsoil 

(20-50)             

!

!
!
!
!
!
!
!
!
!
!
!
!

!

Soil!Sample!Data!Sheet!–!E!–Frame!Field!Sampling!!

Version!2!*!13!Dec!2013!

Country:!_______________________________!!!!!!!!!!!!!!!!!!!!!!!!!!Name!of!person!sampling!and!weighing!samples:!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!_____________________!!!!!!!_________________________!
! ! ! ! ! ! !!!!First!Name!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Last!Name!
Plot!ID#:!___________________________! !!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!! ! ! ! ! ! !!!!Name!of!Scribe:!

!
!!!!_____________________!!!!!!!_________________________!

! ! ! ! ! ! !!!!First!Name!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Last!Name!
! ! ! ! ! ! ! !
! ! ! ! ! ! !!!!Sampling!Date:!________!B!!!_______!!B!!______________!

! ! ! ! ! !
! !!!!!!!!!!!!!!!!!!!_____________________!!!!!!!
_________________________!

! ! ! ! ! ! !!!!First!Name!and!Last!Name!
!
!
! ! ! ! ! ! ! !
! ! ! ! ! ! !!!!!!
! ! ! ! ! ! !!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!

! ! !

!

! ! !
 

  !
!

    ! ! ! ! ! !

!

Depth 
(cm) 

Weight of 
cumulative 
soil 
moisture 
tin + 
oven/or air 
dried 
soil;   

Total air 
dried 
weight of 
composite 
sample in 
bag 

!

!  

Moisture 
Tin ID# 

to nearest 
0.1 g 

Sample 
Bag label 
ID# 

to nearest 
g 

Total 
Weight of 
composite 
soil fine 
fraction 
(<2mm) 
 
(to 
nearest g 

Total weight 
of composite 
samplecoarse 
fraction 
(>2mm) 
 
(to nearest g) 

!

!
Topsoil  
(0-20)      

 
    !

!
Subsoil 
(20-50)      

 
    !

! 50-80           !

! 80-100           !
!

Soil!Sample!Lab!Data!Sheet!–!E!–Frame!Field!Sampling!

!
Name!of!person!weighing!samples:!!!!!!!!!!!!_____________________!!!!!!!_________________________!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!First!Name!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Last!Name!
!
Country:!____________!!
!
Plot!ID#:!___________________________! !!!Date!of!weighing!dried!samples:!________!B!!!_______!!B!!______________!
! ! ! ! ! ! ! ! !!!!!!!!!!!!(DD)!!!!!!!!!!!!!(MM)!!!!!!!!!!!!(YYYY)!
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Version: 2

Form Value Definition Data Type Values List Example Empty Value Rules/Comments

Country The VS countryand region unique code
string

None TZA Required UN Standard Country Codes

E frame code Unique alphanumeric code assigned to each water 

quality station, lette Q followed by number 

alphanumeric WQ {1-999} WQ1
Required WQ followed by sequential number 1 to 999

Latitude Latitude of location where sample was taken
numeric real {-90<=x<=90} 

5 decimals

10.41199
Required

5 decimal places; data should be merged 

with E-plot Latitude and Long

Longitude Longitude of location where sample was taken
numeric real {0<=x<=360} 

 decimals

-84.00677
Required

5 decimal places; data should be merged 

with E-plot Latitude and Long

Year
The year metadata created.(YYYY) numeric integer {>=2013} 2013 Required tablet should automatically generate date

Month
The month metadata created. (MM) numeric integer {1-12} 3 Required tablet should automatically generate date

Day
The day metadata created. (DD) numeric integer {1-31} 19 Required tablet should automatically generate date

First Name The first name of the person conducting analysis. string
Assign from list of 

project personnel
Robert Required

create drop down menu of all project 

peronnel who collect data in a county

Last Name The last name of the person conducting analysis. string
Assign from list of 

project personnel
Scholes Required

N
am

e 
of

 
Sc

rib
e

First and Last Name First and last name of scribe string
Assign from list of 

project personnel

Robert Scholes
Required

Soil Sampling Metadata
Lo

ca
tio

na
l d

at
a

D
at

e 
of

 M
et

ad
at

a
N

am
e 

of
 A

na
ly

st
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Soil Sample E-frame
Version: 2.0

Form Value Definition Data Type Values List Example Empty Value Rules/Comments
metadata Country The VS country three-letter abbreviation. string None TZA Required UN Standard Country Codes

E frame code The unique alphanumeric code assigned 

to each E frame in region. 
alphanumeric WQ {1-999} WQ1 Required

This should be automatically generated in 

sequence; primary key - (e frame code; 

corner; depth)

Station Latitude Latitude of the location where the sample 

was taken
numeric real

{-90<=x<=90} 5 

decimals
-25.00001 Required

5 decimal places; data should be merged 

with E-plot Latitude and Long

Station Longitude Longitude of the point where sample is 

taken
numeric real {0<=x<=360} 5 decimals -24.00677167 Required

5 decimal places; data should be merged 

with E-plot Latitude and Long

Year The year the sample was taken.(YYYY) numeric integer {>=2013} 2014 Required

Month The month the sample was taken (MM) numeric integer {1-12} 03 Required

Day The day the sample was taken. (DD) numeric integer {1-31} 19 Required

Corner Corner Corner at which sample was taken numeric integer {SE, SW, NE, NW} SE Required primary key - (e frame code; corner; depth)

Depth of sample Depth of sample

The depth from which the soil sample 

was taken

 (0-20 cm=1; 20-50cm=2; 50-80cm=3; 

80-100cm=4)

numeric integer {1-4} 2 Required primary key - (e frame code; corner; depth)

Depth of 
restriction Depth of restriction The depth (cm) at which point it is no 

longer possible to auger
numeric {<100} 65 Not Required

There will not always be a depth restriction 

in the top 100 cm

Total weight of Cumulative 
mass soil sample

Total Weight of cumulative mass soil 

sample
numeric {>0} 201.1 Required skip if depth restriction reached

Weight of soil moisture tin The weight of the tin + lid for the fresh 

soils sample (g)
numeric {0<x<60} 1 decimal 40.1 Required skip if depth restriction reached

Weight of fresh soil sample 
+ tin 

The weight of the fresh soil sample + tin 

(g)
numeric {0<x< 300} 1 decimal 231.5 Required skip if depth restriction reached

Soil Health 
Analysis

Texture by feel The category of soil texture obtained by 

feel
string list list of soil texture types sandy loam Required

Location of 
Southeast Corner 

of E frame

Date of Sample

Cumulative Soil 
Mass Analysis
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Soil Sampling 
Metadata

Version: 2

Form Value Definition Data Type Values List Example Empty Value Rules/Comments

Locational data Country The VS countryand region unique code
string

None TZA Required UN Standard Country Codes

E frame code
Unique alphanumeric code assigned to 

each water quality station, lette Q 

followed by number 

alphanumeric WQ {1-999} WQ1
Required

WQ followed by sequential number 

1 to 999

Latitude  

numeric real {-90<=x<=90} 

5 decimals

10.41199
Required

5 decimal places; data should be 

merged with E-plot Latitude and 

Long

Longitude Longitude of location where sample was 

taken

numeric real {0<=x<=360} 

 decimals

-84.00677

Required
5 decimal places; data should be 

merged with E-plot Latitude and 

Long

Date of weighing dried 
samples Year The year samples were weighed.(YYYY) numeric integer {>=2013} 2013 Required

tablet should automatically generate 

date

Month The month samples were weighed. 

(MM)
numeric integer {1-12} 3 Required

tablet should automatically generate 

date

Day The day samples were weighed. (DD) numeric integer {1-31} 19 Required
tablet should automatically generate 

date

Name of Person Weiging 
sampels First Name The first name of the person conducting 

analysis.
string

Assign from list of 

project personnel
Robert Required

create drop down menu of all project 

peronnel who collect data in a 

county

Name of Person Weiging 
sampels Last Name The last name of the person conducting 

analysis.
string

Assign from list of 

project personnel
Scholes Required
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Soil Sample E-frame
Version: 2

Form Value Definition Data Type Values List Example Empty Value Rules/Comments

Metadata Country The VS country three-letter 

abbreviation.

string
None TZA Required UN Standard Country Codes

E frame code The unique alphanumeric code 

assigned to each E frame in region. 

alphanumeric WQ {1-999} WQ1

Required
This should be automatically 

generated in sequence; primary key - 

(e frame code; corner; depth)

Location Station Latitude Latitude of the location where the 

sample was taken

numeric real {-90<=x<=90} 5 

decimals

-25.00001
Required

5 decimal places; data should be 

merged with E-plot Latitude and 

Long

Station Longitude Longitude of the point where sample is 

taken

numeric real {0<=x<=360} 5 decimals -24.00677167

Required
5 decimal places; data should be 

merged with E-plot Latitude and 

Long

Date of Sample Year The year the dried samples were 

weighed.(YYYY)
numeric integer {>=2013} 2014 Required

Month The month the  dried samples were 

weighed.(MM)
numeric integer {1-12} 03 Required

Day The day the  dried samples were 

weighed.(DD)
numeric integer {1-31} 19 Required

Depth of sample Depth of sample

The depth from which the soil sample 

was taken

 (0-20 cm=1; 20-50cm=2; 50-80cm=3; 

80-100cm=4)

numeric integer {1-4} 2 Required
primary key - (e frame code; corner; 

depth)

Cumulative Soil 
Mass Analysis

Total weight of DRIED 
Cumulative mass soil 

sample (TIN)

Weight of cumulative soil moisture tin + 

oven/or air dried soil; 
numeric {>0} 1 decimal

201.1

Required
skip if no sample due to depth 

restriction

Soil Moisture 
Analysis

DRIED weight of soil 
moisture sample (BAG)

Total air dried weight of composite 

sample in bag 

numeric
{>0} 1 decimal

40.1
Required

skip if no sample due to depth 

restriction

composite sample weight 
(FINE)

Total Weight of composite soil fine 

fraction (<2mm) 

numeric

{>0} 1 decimal 231.5 Required
skip if no sample due to depth 

restriction

composite sample weight 
(COURSE)

Total weight of composite sample 

coarse fraction (>2mm)

numeric

{>0} 1 decimal 231.5 Required
skip if no sample due to depth 

restriction
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