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GUI154 Manual for Installation of Chapin Bucket 

Drip Systems and Demonstration Trials of Cabbage 

Grown on Non-Raised (Flat) and Raised Plant Beds 

at Kankan, Guinea July 2016 
 

 

 

 

 

 

 

 

 

 

Photo 2.  Demonstration 1:  Chapin Bucket Drip System 

being used to irrigate cabbage crop grown on non-

raised (flat) plant beds. 

Photo 3.  Demonstration 2:  Chapin Bucket Drip 

System being used to irrigate cabbage crop grown 

on raised plant beds. 

Photo 1.  Shipping box with Individual Chapin 

Bucket Drip Kit. 
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Use of Chapin Bucket Drip Irrigation System to Grow Cabbage on Non-

raised (Flat) Plant Beds (Demonstration 1) and on Raised Plant Beds 

(Demonstration 2) 

Background Information 

Location—District Sabati; Village Salamani;  Farmer Name—Cheick Mohamed Doukoure   

Crop:  Cabbage  

Plant in-row spacing:  35 centimeters (cm)   

Between-row spacing:  40 centimeters (cm) 

Number of plant rows per plant bed:  2 

Plant bed spacing (center of one plant bed to next plant bed):  100 cm (1 meter) 

Length of plant beds:  7.5 meters (m) 

Height of plant beds:   

• Demonstration 1:  0 centimeters (cm) 

• Demonstration 2:  15 centimeters (cm)  

 

Width of plant beds: 70 centimeters (cm) 

Walk way between plant beds:  30 centimeters (cm) 

Number drip laterals per plant row:  1 

Number drip laterals per plant bed:  2 

Distance of drip lateral from plant row:   5 centimeters (cm) 

 

 

The following are recommended steps to follow in the installation and 

operation of the Chapin Bucket Drip Systems: 
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Step 1:  Select area for plant beds and prepare soil.

 

Photo 4.  Field area where soil has been tilled and prepared for planting. 

Step 2:  Construct stand to support 20-liter plastic bucket that will 

hold the irrigation water to apply to the crop.

 

Photo 5.  Wood lumber being marked off for cutting to construct rack to hold bucket for use 

with the Chapin Bucket Drip System. 
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Photo 6.  Wood lumber being cut for constructing the rack to hold bucket for applying water 

to plant beds using the Chapin Bucket Drip System. 

 

 

Photo 7.  Completed rack to hold bucket for the Chapin Bucket Drip Irrigation System. 

Side posts are 2-meters long and cross-piece is 1-meter long and placed at 1.3-meter height on the 

side posts.  This allows for the side posts to be buried to a depth of 0.3 meters leaving 1 meter 

where the bucket will be placed at a height of 1 meter above the soil surface. 
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Photo 8.  Two 30-centimeter holes being dug where rack side posts will be placed. 

 

Photo 9.  Completed rack where side posts are placed into 30-centimeter deep holes. 
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Step 3:  Mark off area where plant beds will be located and construct 

raised beds for Demonstration 2. 

 

 

Photo 10.  Wooden stakes being cut to mark off plant beds prior to constructing plant beds. 

 

Photo 11.  Wooden stakes being placed to mark off plant beds. 
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Photo 12.  Demonstration 2 raised plant beds being prepared.  Note the yellow rope used to 

mark off the location of the plant raised plant beds.  

 

 

 

 

 

 

 

 

Photo 13.   Demonstration 2 top of plant bed being smoothed using a rake. 

 

 

 



5/5/2019 Prepared by Steve Kovach Winrock FtF Volunteer  

8 
 

Step 4:  Using the instructions provided with the Chapin Individual 

Bucket Kit (Chapin Bucket Drip System.pdf) install the Bucket Kit 

components and lay the drip tape on the surface of the plant beds 

located in Demonstration 1 and Demonstration 2. 

  

Photo 14.  Marking the location to cut the hole for the gray male adapter.  See details at the 

following link at steps 1 and 2:  

file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Win

rock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF 

file:///C:/Users/Steven%20Kovach/Documents/Winrock%20Guinea%20Assignment/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Drip%20System.pdf
file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
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Photo 15.  Female adapter is attached to the male adapter with the stopper where the two 

supply tubes will be inserted.  See details at the following link at steps 3-6:  

file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Win

rock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF 

 

Photo 16.  Chapin Bucket Kit bucket (20-liter capacity) placed on the support rack where two 

supply tubes have been inserted into the black stopper.   See Step 7:  

file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Win

rock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF 

 

file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
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Photo 17.  Cutting the Chapin Drip Tape to lengths of 7.5 meters.  There will be 4 drip laterals 

7.5 meters long for Demonstration 1 and Demonstration 2. 

 

Photo 18.  The ends of the drip laterals are closed off by folding the end of the drip tape and 

placing a small piece of drip tape over the folded end.  See Step 10: 

file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Win

rock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF 

file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
file:///C:/Users/Steven%20Kovach/Documents/Chapin%20Bucket%20Kit%20Manual%20Winrock--Guinea/Chapin%20Bucket%20Kit%20Assembly%20Instructions.PDF
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After the drip system components have been installed, fill the 20-liter bucket with water 

(Photo 19) and check the Chapin Bucket Drip System for leaks. 

 

Photo 19.   The 20-liter plastic bucket is filled with water.  Note the cloth that is being used to 

filter debris from the water. 
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Photo 20.  Note the debris filtered from the irrigation water by the cloth. 
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Photo 21.  The water being applied to the 20-liter plastic bucket flows from the bucket into the supply 
tubes attached to the bucket and then into the header tapes and then into the  

connector tube attached to each of the four drip lateral hoses. 
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Photo 23.  Drip lateral hose being held down by rocks to prevent the hose from being blown 

around with the wind.  Note the end of the drip lateral is sealed off as explained in Photo 18.   

Also, note the wooden stakes to mark the plant bed and location of the drip lateral hoses. 

 

 

Photo 24.    Location of orifices on the Chapin Drip Tape (lateral hose) spaced at 30-

centimeter intervals, where water is emitted. 
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Photo 25.  Water emitting orifice (note slit in tape) and the drop of water coming from the 

Chapin Drip Tape. 
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Photo 26.  The training group that installed the Chapin Drip System.  Note the wetted area at 

location of each emitting orifice.  Photo shows the beginning of the drip system. 

 

Photo 27.    Note the spread of the wetted area from each emitting orifice.  The 20-liter 

bucket was filled twice and ????? 
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Photo 28.  Overview photo of Chapin Bucket Drip System installed on Demonstration 1 where 

the cabbage will be grown on flat beds.  There will be one row of cabbage plants for each of 

the 4 drip lateral hoses.  There are 2 plant rows per flat plant bed and 1 drip lateral per row of 

cabbage plants.  On each of the two flat plant beds, the two drip lateral hoses will be spaced 

40 centimeters (cm) apart.  The two flat plant beds are spaced 1 meter apart from center of 

one plant bed to the center of the next plant bed. 

 

Photo 29.  Demonstration 2.  Finished raised plant beds with drip tape.  The plant beds are 15 

centimeters high, 70 centimeters wide at the top of the plant bed, and a 30-centimeter 

walkway between the plant beds.   The distance between the two plant beds is 100 
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centimeters (1 meter) from center of one plant bed to the center of the next plant bed.  The 

length of each of the two plant beds is 7.5 meters.  There are two drip laterals (drip tape) for 

each of the plant beds.  The drip laterals are 20 centimeters to the left and 20 centimeters to 

the right of the center of the plant bed.  Each drip lateral is 7.5 meters in length.  Note:  Rocks 

are placed on the drip laterals to hold them in place and prevent them from moving under 

windy conditions.   

 

Step 5.  Take soil samples from Demonstration 1 and Demonstration 

2.  In order to assist with making a water management (irrigation) 

decision, soil texture needs to be determined.   In addition, the soil 

samples collected will be used to determine the pH and soil salinity of 

the Demonstration sites’ soils. 

 

Photo 30.  A tube-type soil probe is used to collect soil core samples at 0-15 cm and 15-30 cm 

depths.  For each Demonstration 1 and 2, a total of 10 soil core samples will be collected--five 

core samples from each of the two beds in Demonstration 1 and five core samples from each 

of the two beds in Demonstration 2. 
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Photo 31.  Tube-type soil probe with a soil core from 0-30 cm depth. 

 

Photo 32.  Soil core from 0-30 cm depth which is divided into two separate soil core depths 

(0-15 cm and 15-30 cm).  The soil from the two depths is separated into two different buckets 

and mixed to make one composite sample for the 0-15 cm depth and another composite 

sample for the 15-30 cm depth.   
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Step 6.   Fertilizer application to the Chapin Bucket Kit Drip System 

Demonstration 1 and 2 soils.  The fertilizer materials and rates were 

calculated based upon the following calculations and FAO (Farmer 

Agricultural Organization??) as a  source of the fertilizer 

recommendation for cabbage production. 

 

• Determine the planted hectares by doing the following calculations: 

1. Distance between center of one plant bed or row to the center of the next plant 

bed or row = 1 meter 

2. Length of plant bed = 7.5 meters 

3. Number of plant beds = 2 

4. 10,000 square meters per hectare (ha) 

5. Planted Hectares = 1 meter x 7.5 meters x 2 divided by 10,000 sq. meters/ha = 

0.0015 hectare (ha) planted hectare for Demonstration 1 (flat beds) and 0.0015 

hectare (ha) planted hectare for Demonstration 2 (raised beds).   

  

• Fertilization recommendation rates for cabbage production: 

 

Nutrient Nutrient Element 
(Kilograms/Hectare)1 

Nutrient Element 
(Kilograms/Hectare) 

Nutrient Element 
(Kilograms/0.0015 
hectare), Area of 
Demonstration 

Nitrogen 150 as N 150 as N 0.225 as N 

Phosphorus 65 as P 149.2 as P2O5
2 0.224 as P2O5 

Potassium 130 as K 156.6 as K2O3 0.235 as K2O 

 

Using a 17-17-17 grade fertilizer, and basing the amount of fertilize to apply to meet the 

highest nutrient demand, in this case to meet the nutrient demand for potassium where 

                                                           
1 FAO fertilizer recommendation (Source?)????? 
2Fertilization rates using phosphorus fertilizers are listed as kilograms/hectare P2O5 (available phosphate). P 
(kilograms/hectare) is converted to P2O5 kilograms/hectare by multiplying P (kilograms/hectare) by a conversion 
factor of 2.2951 which equals 149.2 kilograms P2O5/hectare.  
3 Fertilization rates using potassium fertilizers are listed as kilograms/hectare K2O (potassium oxide, potash). K 
(kilograms/hectare) is converted to K2O kilograms/hectare by multiplying K (kilograms/hectare) by a conversion 
factor of 1.2046 which equals 156.6 kilograms K2O/hectare.  
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0.235 kilograms of fertilizer as K2O needs to be applied to the 0.0015 hectare.  The 

Demonstration area (0.0015 hectare): 

0.235 kg K2O divided by 17%/100 = 1.38 kg 17-17-17, by applying 1.38 kg 17-17-17 to the 

0.0015 planted hectare the following nutrients will be supplied:   

Nutrient Element 
(Kilograms/0.0015 
hectare), Area of 
Demonstration 

0.234 as N 

0.235 as P2O5 

0.235 as K20 

  

The amount (kilograms) of 17-17-17 to apply to each plant bed for each Demonstration = 1.38 

kilograms divided by 2 plant beds per demonstration = 0.690 kg (690 grams) 17-17-17 per 

plant bed. 

The 0.690 kg (690 grams) 17-17-17 fertilizer needs to be hand broadcasted in a fertilizer band 

that 30 centimeters (cm) wide and incorporated (mixed) into the soil to a depth of 20 

centimeters (cm) as shown in Figure 1 and Photos 32-37. 
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Photo 33.  Granular fertilizer being broadcast at a 30 centimeter (cm) wide band on top of the 

soil in Demonstration 1 where cabbage will be grown on flat plant beds.  The fertilizer grade 

being applied is a 17-17-17 which contains 17% nitrogen (N), 17% phosphate (P2O5) and 17% 

potash (K20).  To each of the two plant beds, 0.690 kilograms (690 grams) of 17-17-17 

fertilizer is being applied broadcast by hand.  The total amount of 17-17-17 fertilizer applied 

to the two plant beds is 1.38 kilograms (1,380 grams).  The area of the two plant beds is 

0.0015 planted hectares.     
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Photo 34.  Broadcasted 17-17-17 fertilizer is being mixed into the soil to a depth of 20 

centimeters (cm). 
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Photo 35.  In Demonstration 1 trail area, the fertilizer is being incorporated into the soil on 

the plant bed to the left. On the right the soil is being smoothed with a rake where the 17-17-

17 grade fertilizer has been applied to the plant bed and incorporated into the soil. 
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Photo 36.  Container of 17-17-17 fertilizer for application to one of the plant beds in 

Demonstration 2 where cabbage will be grown on raise plant beds. 
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Photo 37.  Granular fertilizer being broadcast as a 30 centimeter (cm) wide band on top of the 

soil in Demonstration 2 where cabbage will be grown on raised plant beds.  The fertilizer 

grade being applied is a 17-17-17 which contains 17% nitrogen (N), 17% phosphate (P2O5) 

and 17% potash (K20).  To each of the two plant beds,  0.690 kilograms (690 grams) of 17-17-

17 fertilizer is being applied broadcast by hand.  The total amount of 17-17-17 fertilizer 

applied to the two plant beds is 1.38 kilograms (1,380 grams).  The area of the two plant beds 

is 0.0015 planted hectares.     
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Photo 38.  Demonstration 2:  Granular fertilizer (17-17-17) being broadcast on the raised 

plant bed to the right.  On the raised plant bed to the left. fertilizer is being incorporated into 

the soil to a depth of 20 centimeters (cm). 
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Step 7:  Plant seedlings (transplants) at an in-row spacing of 35 centimeters (cm) and between 

row spacing of 40 centimeters. 

 

Photo 39.  Locations being measured and marked along the drip lateral where cabbage 

seedlings will be planted at an in-row spacing of 35 centimeters (cm) and a between row 

spacing of 40 centimeters (cm). 
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Photo 40.  Team that installed the Chapin Bucket Drip Irrigation System on Demonstration 2. 
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Photo 41.  Cabbage seedlings for planting on the plant beds in Demonstration 1 (flat beds) 

and Demonstration 2 (raised beds).  
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Photo 42.  Demonstration 2:  Cabbage seedlings (transplants) being set out at the marked off 

planting sites along the drip lateral on the raised plant beds. 
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Photo 43.  Demonstration 2:  Cabbage seedlings (transplants) being planted by the farmer. 

 



5/5/2019 Prepared by Steve Kovach Winrock FtF Volunteer  

35 
 

 

Photo 44.  Demonstration 2:  Cabbage seedling (transplants) planted on raised beds at an in-

row spacing of 35 centimeters (cm) and a between plant row spacing of 40 centimeters (cm).  

The seedlings were watered in by watering can to keep the seedling’s leaves from drying out.  

 

 

 

SEEMS LIKE THE TWO LONG ARROWS (ABOVE) COULD BE DELETED AND JUST USE THE TWO 

SMALLER ONES THAT SHOW THE LENGTH?? 
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Photo 45.   Demonstration 2:    Cabbage seedlings (transplants) being planted on raised plant 

beds irrigated by Chapin Bucket Drip System. 
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Photo 46.  Well  water source for irrigation.  The depth of the water in July 2016 was 3.3 

meters. 



5/5/2019 Prepared by Steve Kovach Winrock FtF Volunteer  

38 
 

 

Photo 47.  Scale used for measuring the weight of the dry fertilizers 17-17-17 and urea. 
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Photo 48.  The measured amount of fertilizer urea to be mixed in irrigation water each week 

and injected through the Chapin Bucket Drip Irrigation System.    The urea fertilizer is mixed 

into a 15-liter water can and added to the water in the 20-liter bucket with the Chapin Bucket 

Drip Irrigation System.   Demonstration 1 and 2 will receive weekly injections of urea 

fertilizer.  Both Demonstration 1 and 2  will receive an equivalent of 200 kilograms 

nitrogen/hectare for the estimated 8 week growing season for a cabbage crop.   Before the 

cabbage seedlings are planted, 75% of the total nitrogen requirement will be applied preplant 

to the plant beds and incorporated into the soil.   The amount of nitrogen applied is 

equivalent to 150 kilograms of nitrogen/hectare.  The remaining 25% of the total nitrogen 

requirement will be applied by the drip irrigation system.  The 50 kilograms nitrogen/hectare 

will be applied at a rate of 6.75 kilograms per week per hectare for a period of 8 weeks.  The 

actual amount of nitrogen applied to the Demonstration area (0.0015 hectare) for both 

Demonstration 1 and 2 will be 0.0095 kilogram nitrogen per week.  Urea fertilizer will be used 

which contains 46% nitrogen which equals 0.0203 kilograms (20.3 grams) of urea to be mixed 

in 15 liters of water in a watering can and poured into the bucket for the Chapin Bucket Drip 

Irrigation System on a weekly basis for 8 weeks. 
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Photo 49.  Sprinkler can (15-liter capacity) being used to apply the urea and water solution to 

the bucket part of the Chapin Bucket Drip Irrigation System. 
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Photo 50.  In order to determine the water flow rate from emitting orifices when the drip 

tape from the Chapin Bucket Drip Irrigation System is new, flow rate is measured from the 

last emitting orifice of each of the 4 drip lateral hoses in each Demonstration 1 and 

Demonstration 2.  The flow rates can be checked at the end of the growing season to 

determine if there is a reduced flow rate most likely due to materials (such as soil) collecting 

in the drip tape.   
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Photo 51.  Containers placed under the drip tape (lateral) to collect water from the lateral’s 

last emitting orifice. 

The following flows were measured from the new four laterals in Demonstration 1: 

Lateral Number4 Flow Rate (millimeters/minute) 
from Emitting Orifice on the 
Drip Tape5 

1 30 

2 24 (Note:  Flow rate is not 
accurate due to all of the water 
from the drip tape not falling 
into the collection container.) 

3 27  

4 30 

                                                           
4 Laterals are numbered 1-4 counting from left to right starting from the drip lateral to the left of Demonstration 1 
area facing in from of the stand that holds the Chapin Bucket Drip Irrigation System bucket.  
5 The flow rate is based upon pressure created in the drip tape by having the water source (bucket) at a height of 1 
meter above the ground surface.  The normal flow rate from the Chapin Drip Tape is  
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Photo 52.  Soil probe core sampler used to collect the soil samples. 

 

Photo 53.  Soil samples collected from Demonstration 1 (FB-Flat Beds) at 0-15 centimeter (cm) 

depth and 15-30 centimeter (cm) depth; and Demonstration 2 (RB-Raised Beds) at 0-15 



5/5/2019 Prepared by Steve Kovach Winrock FtF Volunteer  

44 
 

centimeter (cm) depth; and 15-30 centimeter (cm) depth.  I DON’T THINK ANY OF THESE 

ARROWS ARE NECESSARY.?? 
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Photo 54.  From Figure 2:  Approximately 25 grams of soil is placed in the palm of the hand.  

Water is added dropwise and kneaded to break down all soil aggregates.  The sample is at the 

proper consistency when it is plastic and moldable, like play dough. 

 

Photo 55.  The ball of soil is placed between the thumb and forefinger and gently pushed with 

the thumb, being squeezed upward into a ribbon that is uniform in thickness and width.  The 

soil ribbon is allowed to emerge over the forefinger until it breaks from its own weight. 
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Photo 56.  Take another sample (approximately 25 grams) of he soil where soil texture is being 

estimated, place it in the palm of the hand, excessively wet the soil sample and rub it with the 

forefinger. 

 

Photo 57.  Measure the length of the soil ribbon.  From Figure 2, follow the arrow down that 

corresponds with the length of the soil ribbon.  From Figure 2 and based upon how the soil 

feels (see Photo 56) follow the arrow that corresponds to how the soil feels (gritty, smooth) 

to find the estimated soil texture. 
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The following soil textures were estimated using the Figure 2 Chart for Estimating Soil Texture 

for Demonstration 1 and 2: 

 

Demonstration 
Number 

Soil Depth 
(Centimeters, Cm) 

Type of Plant Bed Soil Texture 

1 0-15 cm FB-Flat Bed  Silty Loam 

1  15-30 cm FB-Flat Bed Silty Loam 

2 0-15 cm RB-Raised Bed Silty Loam 

2 15-30 cm RB-Raised Bed Sandy Loam 

 

 

Figure 58.  Preparing soil samples from Demonstration 1 and Demonstration 2 for 

determining the soil’s pH and level of soluble salts.  Using a small can or container, in this 

case, a can that holds 170 milliliters (ml) of soil or water, fill one container with soil and add it 

to another larger container for mixing.   Then add two containers of water and mix the soil 

and water together.  The sample contains 1-part soil (170 ml) and 2 parts water (340 ml). 
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Photo 59.   Soil sample being poured into the can with a volume of 170 milliliters. 

 

Photo 60.  Distilled water being poured into the sampling can of 170 milliliters.   
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Photo 61.  Distilled water being poured into the container with the soil sample where the pH 

and level of soluble salts (salinity) will be measured. 
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Photo 62.  The probe of the Water Mark pH Meter being inserted into the soil sample 1-part 

soil/2 part distilled water where the soil pH will be measured. 

 

Photo 63.  The probe of the Water Mark Conductivity Meter being inserted into the soil 

sample 1-part soil/2 part distilled water where the soil’s level of soluble salts will be 

measured. 
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Photo 64.  On left, Water Mark pH Meter with pH Buffer Solution to calibrate the pH meter.    

On right, Water Mark Conductivity Meter with Conductivity Calibration Solution to calibrate 

the conductivity meter.  NO ARROWS NEEDED HERE??  

 The following is data from water samples taken from the Farm’s well: 

Water Sample pH Electrical 
Conductivity (EC), 

Measured in 
microsiemens/cm6 

Electrical 
Conductivity (EC), 

Measured in 
decisiemens/meter, 

dS6 

Well Water 6.3 640 0.640 

Well Water plus 20 
grams urea fertilizer in 
15 liters of water 

6.2 647 0.647 

                                                           
6 Note that the Water Mark Conductivity Meter measures electrical conductivity (EC) in the units of micro-
Siemens/cm but the information presented in Table 2 uses the unit of decisiemens per meter (dS/m).  
Decisiemens/cm = micro-Siemens/cm divided by 1,000 micro-Siemens per 1 decisiemen/meter.   For example, 640 
microsiemens/cm divided by 1,000 microsiemens/cm per 1 decisiemen/meter is equal to 0.64 decisiemens/meter. 
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Based upon the information presented in Table 1, where the normal range of pH is set at 6.4-

8.4 for optimum crop production, a pH of 6.3 for the Well Water falls within a normal pH 

range as it relates to water quality for irrigation.   Based upon the information presented in 

Table 2, a pH of 6.3 for the Well Water falls into the category of little risk of using the water 

for drip irrigation and the potential of the irrigation water being used leading to plugging of 

the drip irrigation system and the emitting orifices.  For the Well Water plus 20 grams urea 

fertilizer in 15 liters of water, the pH of 6.2 appears not to be a water quality problem for 

irrigation and does not appear to be a problem from clogging of the drip irrigation system. 

Based upon the information from Tables 1 and 2, in terms of electrical conductivity (EC) 

where the conductivity meter measures in the unit of microsiemens/cm, both the water 

samples for Well Water (640 microsiemens/cm) and Well Water plus urea fertilizer (647 

micro-Siemens/cm) do not present any problem in terms of water quality for irrigation (Table 

1) as well as potential clogging problems (Table 2) of the drip irrigation system. 

The following data is from soil samples collected from the farm where Demonstration 1 and 

Demonstration 2 are located: 

Demonstration 
Number 

Type of 
Plant Bed 

Soil 
Depth of 
Sample 
(cm) 

pH Electrical 
Conductivity (EC), 
Measured in 
microsiemens/cm6 

Electrical 
Conductivity (EC), 
Measured in 
decisiemens/meter, 
dS/m6 

1 Flat Bed 
(FB) 

0-15 6.7 206 0.206 

1 Flat Bed 
(FB) 

15-30 5.6 156 0.156 

2 Raised 
Bed (RB) 

0-15 6.7 453 0.453 

2 Raised 
Bed (RB) 

15-30 6.1 162 0.162 

 

Based upon the information from Table 1 and 3, soil pH for each of the samples collected 

from Demonstrations 1 and 2 are within the normal pH range of   6.4-8.4 for optimum crop 

production, with the exception of the sample collected at the 15-30 cm depth in 

Demonstration 1 where plants are grown on a Flat Bed (FB) where the soil pH was 5.6.   Table 

3 lists the optimum soil pH range for cabbage production as 6.0-7.5.  Based upon the 

information from Tables 1 and 4, the electrical conductivity levels from Demonstrations 1 and 

2 are well below the 3.0 decisiemens/meter (dS/m) level that could be detrimental to crop 

production.  The low electrical conductivity (EC) readings point out the low soil fertility levels 

for the farm where Demonstration 1 and 2 are located.  
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Table 1.  Guidelines for Interpretation of Water Quality for Irrigation. 

 

Source:  Ayers, R.S. and D.W. Westcot.  1985.  Water Quality for Agriculture.  FAO Irrigation 

and Drainage Paper 29 Rev. 1. 
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Table 2.   

 

Source:  Western Fertilizer Handbook, Ninth Edition.  2002.   California Plant Health 

Association (CPHA).  P.  69. 
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Table 3.  Desirable soil pH ranges for selected crops. 

 

Source:  D.  Ankerman and R. Large (eds.).  Soil and Plant Analysis Agronomy Handbook.  A&L 

Agricultural Laboratories.  Memphis, Tennessee.  P. 57. 
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Table 4.  Relative salt tolerance ratings of selected crops. 

 

Source:  D.  Ankerman and R. Large (eds.).  Soil and Plant Analysis Agronomy Handbook.  A&L 

Agricultural Laboratories.  Memphis, Tennessee.  P. 52. 
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General Management, Operational and Maintenance Practices for the 

Chapin Bucket Drip Irrigation Systems 

 


