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Introduction 

The Center for Irrigation Technology (CIT) was asked by Morrill Industries to conduct a 

field trial to explore the yield benefits of irrigating commercially-grown processing tomatoes 

using Morrill Industries Ecoflow™ water conditioner device and regulated deficit irrigation. 

Additionally, these trials were to be conducted on saline clay soils. 

Objective 

Evaluate the effect of Ecoflow™ and regulated deficit irrigation on yield and sugar 

content of tomatoes grown under regulated deficit irrigation in saline sodic soils.  

Experimental Site/Plot Layout 

The experimental trial was run on a 153-acre commercial field in Lemoore, California, 

where the soil conditions were predominantly saline (3.6 to 11.6 dS/m within the first 12”) and 

sodic beyond depths of 6” (SAR 12.6 to 23.9). Within the 153-acre test field, 60 test beds each 

were selected both for control (C) and treatment (T) trial with a separation of 60 beds as a buffer 

block in between.  

Materials and Methods 

A processing tomato of variety H 2401 was used for this trial. Tomato plants within the 

control block received regular irrigation water passed through a dummy inline but inactive/inert 

Ecoflow™ system, while the treatment plot tomato plants received water treated by the live and 

inline Ecoflow™ water conditioner unit. The beds were 60” wide from center to center and ½ 

mile long and the plants were planted on 3rd May 2010. For the first 45 days after transplant 

(DAT) each block received the same amount of water, thereafter the treatment block received 

15% less water than the control block until harvest. The total irrigation water delivered to each 

plot was recorded daily using electronic loggers (Campbell Scientific CR10X) and electronic 

flow meters (Seametrics AG2000 Meg meter). The harvest data was collected 114 DAT. Each 

block (control and treated) was divided into nine sections. Along the direction of the bed, the 

harvest sub-sample location was broken into head (H), middle (M) and tail (T). With each 
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H/M/T section being 1/3 distance from each other along the length of the bed. Within the 60 

sampling beds per treatment it was further divided into north (N), middle (M) and south (S) with 

the north and south location being 10 beds from the center line of the block in north south 

direction (see Figure 1). At each sub-sampling location 5 plants were selected in a group and 

harvested for all fruits (tomatoes) including small and non marketable ones for grading and 

evaluation. 

Additionally, soil samples were collected from 6 different locations to a depth of 48” 

before planting and after harvest from both control and treated plots. These samples were 

analyzed for SP, pH, EC, Ca, Mg, Na, SAR, Cl, ESP, Lime, B, NO3-N, PO4-P, K, Zn, Mn, Fe, 

and Cu. The data is presented as an appendix.   

 

Preliminary Results and Conclusion 

 The harvested tomatoes were graded into red, breaker, non marketable and diseased/cull. 

All the collected data was processed using Microsoft Excel for tabulation and graphing purposes. 

Graphically the data showed some trends, so the statistical package SPSS 18 was utilized to see 

if there were any significant differences in the measured parameters. The findings are presented 

below: 

 

1. A t-test and a non-parametric statistical hypothesis test (Wilcoxon signed-rank test) was 

conducted in order to determine if the treatment plot yields are different in the average 

number and weights of tomatoes collected. Results of both tests showed that the statistical 

difference between these means was not significant. Therefore, we can accept the null 

hypothesis and conclude that the treatment plot yields for all categories (including red, 

breakers, non marketable, and disease/cull) are the same as the control yields and there is 

no significant difference between treatment and control yields. However, it is important to 

point out that, the treated plots – even after receiving 15% regulated deficit irrigation – 

produced statistically the same amount of tomatoes both in yield and numbers.  
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2. Similarly, no significant difference was found for sugar levels in both treated and 

control plots. 

3. Soil samples collected before planting and after harvest were statistically analyzed 

for EC, pH, SAR, Cl, B and ESP. The statistical analysis was done for the overall 

difference in means (all samples combined) and differences if any per depths (each 

individual depth was analyzed separately). The findings are summarized below: 

a. EC:  There was no significant difference in electrical conductivity for all soils 

overall and for all depths; for samples collected before planting and after harvest. 

b. pH:  There was a significant difference in overall average soil pH.  The overall soil 

pH increased from 7.90 before planting to 8.06 after harvest. Within depths there was 

significant difference in soil pH for depths 6”, 12” and 24”, where the levels increased 

after the trial. 

c. SAR:  There was no significant difference in Sodium Absorption Ratio (SAR) for all 

soils overall. But there was a significant difference in SAR levels for depth of 6”, 

where the SAR increased from 7.58 to 11.70 for samples collected before planting and 

after harvest. 

d. Cl:  There was no significant difference in chloride levels for all soils overall. But 

there was a significant difference in Cl levels for depth of 6”, where the Cl levels 

increased from 2.62 to 7.74 meq/l for samples collected before planting and after 

harvest. 

e. B:  There was no significant difference in Boron levels for all soils overall. But there 

was a significant difference in B levels for depth of 6”, where the B levels increased 

from 3.53 to 4.56 mg/l for samples collected before planting and after harvest. 

f. ESP:  There was no significant difference in Exchangeable Sodium Percentage 

(ESP) levels for all soils overall. But there was a significant difference in ESP levels 

for depth of 6”, where the ESP levels increased from 8.91 to 13.68 mg/l for samples 

collected before planting and after harvest. 

 

3 
Morrill Industries Ecoflow™ Tomato Trial report – CIT November 2010 



4 
Morrill Industries Ecoflow™ Tomato Trial report – CIT November 2010 

 

 

 

 

 

 

 
 
 
 

Figures



 

 

Figure 1: Plot layout and sub‐sampling location for soil and tomatoes. 5 plants were harvested from each of the 9 sampling locations for 
both treated and control plots. Harvest data represents weights and numbers collected from those 5 plants/locations. 
 



 
 

 
 
Figure 2: Shows the total number of tomatoes harvested from the sub‐sampling location. Each control and treatment tomato counts 
represents data collected from 45 plants within the sub‐sampling location. Graphically the numbers may seem different but there were no 
statistical differences between treatment and control yield.  
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Figure 3: Shows the total weight of tomatoes harvested from the sub‐sampling location. Each control and treatment tomato counts 
represents data collected from 45 plants within the sub‐sampling location. Graphically the numbers may seem different but there were no 
statistical differences between treatment and control yield.  
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Figure 4: Shows the cumulative water usage for the treatment and control block throughout the growing season. 
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