
 

Seedless Kishu Mandarin Trial 

by Scott Boruch, Barbara Debruine, M.B.A. and John Freeman, Ph.D. 

 

Overview of test area at Sheryl Kunkle’s farm in Temecula, California  

Introduction:  

Field testing, research and data collecting for the Seedless Kishu Mandarin Trial was conducted 

by Scott Boruch for Zero Gravity Solutions, Inc. between February 12th, 2015 and September 

23rd, 2015 at the designated test area. As project manager John Freeman, a Ph.D. Plant Scientist 

at Intrinsyx Technologies Corporation Research and Development, was in charge of protocol, 

application design and supervision. 

The Citrus Reticulata Kishu or more commonly simply called ‘Kishu’ originates in China and 

was later also made popular in Japan. More recently, this orange fruit has begun to make a name 

for itself in the US. In fact, according to the Los Angeles Times: “Adorable and irresistible, the 

Seedless Kishu is one of the most delicious of mandarins, smaller than a golf ball but easy to 

peel, tender, juicy, fragrant and sweet”. The article even refers to this fruit as “small wonders” 

that are “becoming more readily available” since they “sell well because of the superb flavor” 

(Karp).  

It is widely known that as the trees become older, the fruit size diminishes. This does not only 

mean a less attractive looking fruit for the consumer to buy but also makes the harvesting and 

sorting process more cumbersome, thus more expensive.  

 

The test area of Kishu trees is located within an avocado grove with the Kishu trees being mixed 

in with the avocado trees.  



 

 

For this trail, ten Kishu trees were used as the control trees and 40 Kishu trees were treated with 

BAM-FX (an ionic mineral complex of Zinc and Copper). All trees were located within the same 

area, average tree size was three by three feet and the plants were all three years old. 

 

Objective:  

The grower was interested in trying BAM-FX on the Kishu trees as these specific trees were not 

producing as much new leaf growth and fruit compared to other Kishu Mandarin trees on the 

property. BAM-FX was used as a foliar spray to find out whether the product could help boost 

new leaf growth, fruit production and possibly even increase fruit size and quantity.   

 

Application:  

A motorized Stihl backpack sprayer was used to treat the trees with the BAM-FX solution and 

achieve maximum coverage. Using a non-motorized spraying devise would have been a 

possibility as well. However, most commercial growers would use a sprayer similar to the Stihl 

backpack model used. Therefore, it made sense to treat the trees using a similar technique. This 

trial strived to mimic the application process used by commercial farms as much as possible to 

get the most useable and applicable test results.  

 

Methods and Materials: 

1st application was done on February 12th, 2015 at dusk. A foliar spray was applied at one ounce 

per gallon as well as a root drench at one ounce per gallon. Thus, each tree was given one gallon 

of the solution in the form of a root drench plus a foliar spray at a rate of 16 ounces of BAM-FX 

per acre. 

2nd application occurred two weeks later on February 23rd, 2015 at dusk. Both the foliar spray 

and root drench of BAM-FX were applied at the exact same rates as the previous application. 

3rd application took place on April 15th, 2015 at dusk. During this treatment the trees only 

received a foliar spray at ½ ounce per gallon dilution rate of BAM-FX concentrate.  

The first two treatment sessions were done before budding and flowering of the Kishu trees. 

Also, it is important to note that the growers watering protocol did not change before or during 

the trial. 

 

 

 

 

 



 

 

Preliminary Results: 

After each treatment the trees responded and with the one ounce per gallon working perfect for 

this kind of citrus plant to promote new leaf growth, increase fruit count and fruit size as well. 

On April 13th, 2015 after two treatments the BAM-FX treated trees were already producing small 

Kishu fruits (See image 1a & 1b). Whereas the control trees did not have any small fruits at all 

(See image 2a & 2b).   
 

  

Image 1a & 1b Illustrate the BAM-FX treated trees after two treatments already having small fruits on April 13th, 2015. 

 

 

 

 

 

 

 

 

 

 

 

  
Image 2a & b Show the Control trees with no signs of fruit growth yet. Photos were also taken on April 13th, 2015. 



 

Preliminary Fruit Count and Size: 

After three applications of BAM-FX the following results were recorded. 

Highest number of fruit documented on one tree on August 15th, 2015: 

 Control tree had 58 fruits total  

 

 BAM-FX treated tree had 173 fruits total 

Average fruit count and fruit size on August 15th, 2015: 

 Control trees had an average of 50 Kishu’s per tree with an average fruit size  

of 2 ½ cm 

 

 BAM-FX treated trees showed an average of 100 Kishu’s per tree with an 

average fruit size of 3 cm 

Preliminary Discussions:  

This trial’s objective was to demonstrate BAM-FX could increase new leaf growth, higher fruit 

count and larger sized fruit through foliar spray and root drenching of the Seedless Kishu 

Mandarin trees. The data collected during this trial illustrates that BAM-FX can accomplish 

these increases even though initially before being treated with BAM-FX the Kishu’s were under 

producing compared to the rest of the trees on the same property. After only two treatments, 

these same plants showed significant improvement whereas the control trees remained the worst 

producing trees on the farm. Furthermore, these trail results bode well for BAM-FX application 

and use on other varieties of Citrus trees.  

 

  

                  
Image 3 One of the Kishu tree’s to be treated by BAM-FX right before the trial began showing old fruit, minimal leafs and no new 

growth. Photo taken on February 12th, 2015. 



 

 

 

 

Preliminary Conclusion:  

Seedless Kishu Mandarin trees respond very well to treatment of one ounce per gallon of BAM-

FX. After only two treatments the BAM-FX trees were producing small fruits already; whereas 

the control trees were not.  

After three treatments, compared to the control trees, the treated Kishu trees have shown more 

new leaf growth plus larger and more fruit as well. Kishu fruit from this trial will be tested in 

conjunction with the grower at the end of the growth cycle around December 15th, 2015.  

 

Kishu Fruit Harvest Ready: 

On December 14th, 2015 the grower informed BAM-FX field trial coordinator that the Kishu 

fruits were ready for harvest as they had visually reached the end of their growth cycles. Thus, 

on December 14th leaf and fruit samples were collected to be used for laboratory as well as in-

field analyses. Below are the final trial results, discussions, grower’s trial testimonial, conclusion 

and suggested BAM-FX Kishu Mandarin protocol. 

 

Results Leaf Analysis:  

Two complete Kishu Mandarin plant tissue analyses were done on December 14th, 2015. One 

analysis is based on the control trees and the other on the trees treated with BAM-FX. 

All lab work was executed by Fruit Growers Labs, Inc. an independent laboratory located at 853 

Corporate St., Santa Paula, California CA ELAP Certification No. 1573. 

Image 4 Control tree at the end of trial on September 23rd, 2015             Image 5  BAM-FX treated tree also at end of trail  



 

Control Leaf Analysis:  

 

  

BAM-FX Leaf Analysis:  

 

 

Results Fruit Analysis: 

On December 14th, 2015 a random sampling of both control and BAM-FX treated Kishu fruit 

was sent to an independent, well respected laboratory for in-depth Fruit Analysis. All lab work 

was done by Fruit Growers Labs, Inc. located at 853 Corporate St., Santa Paula, California CA 

ELAP Certification No. 1573. 



 

Fruit Analysis Control:  

 

 

Fruit Analysis BAM-FX:  

 



 

Results Brix Count:  

A Brix count test was done on December 20th, 2015 in the field to compare values on the control 

as well as the BAM-FX treated Kishu trees. 

 

 

 

 

 

 

 

 

 

Same Kishu Tree Before and After BAM-FX Treatments: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BAM-FX treated trees Brix (°Bx)  

 

Control trees Brix (°Bx)  

Image 6 Kishu tree on February 12th, 2015 before treatment 
at the start of the trial 

 

Image 7 Same tree as in Image 6 on December 18th, 2015 showing a 
significantly improved tree with healthy looking leaves, increased fruit 
count and larger fruit size after having received 3 BAM-FX applications 

during the trial 



 

Kishu Tree Control tree versus BAM-FX treated: 

 

           Image 8 Control tree on December 18th, 2015 

 

Fruit Count and Size: 

On December 20th, 2015 average fruit count and fruit size recorded: 

- Control trees had an average of 50 Kishu’s per tree with an average fruit size  

of 3 cm 

 

- BAM-FX treated trees showed an average of 100 Kishu’s per tree with an average fruit 

size of 4 cm 

 

Discussions: 

The lab tests done at the end of the Kishu fruit growth cycle on December 14th, 2015 illustrates 

several significant and positive results. 

The leaf analysis of the control leaf analysis shows a clear lack of essential micro nutrients:  

- Severe deficiencies in 

o  Zinc (Zn) at 12.9 ppm  

o Manganese (Mn) at 11 ppm 

 

- Moderate deficiencies in 

o Iron (Fe) at 34 ppm 

o Copper (Cu) at 3 ppm  

 

Image 9 BAM-FX treated tree on December 18th, 2015 



 

By comparison the BAM-FX leaf analysis demonstrates higher levels of these essential 

elements: 

- Excellent levels of 

o Zinc (Zn) at 29.3 ppm  

o Copper (Cu) at 5 ppm 

 

- Acceptable levels of 

o Manganese (Mn) at 21 ppm 

o Iron (Fe) at 47 ppm 

Clearly, Zinc, Copper, Manganese and Iron are all measurably higher in value in the BAM-FX 

treated Kishu trees.  

The fruit analysis of the control trees versus BAM-FX yielded several noteworthy results 

(mg/100g):  

- Calcium (Ca)  74.5  vs.  102 

 

 

- Copper (Cu)  0.0456  vs.  0.074 

 

- Zinc (Zn)  0.0988  vs.  0.114 

 

- Sodium (Na) 4.86  vs.  3.7 

 

As the data above has shown, Zinc, Copper and Calcium values in the BAM-FX treated samples 

are significantly higher in comparison with the control fruits. In addition, BAM-FX was able to 

lower Sodium levels in the tested fruits. These results could mean that BAM-FX treated trees and 

plants produce fruit that offers health benefits to the humans eating these fruits that are higher in 

micronutrient levels and lower in Sodium than their non-BAM-FX counterparts. 

As tested in the field, the Brix count for the control was 12.5 °Bx and BAM-FX measured in at 

14.5 °Bx. In comparison BAM-FX treated trees showed a two point increase over the control.   

Images 7 & 9 offer proof BAM-FX produces higher fruit count and healthier looking plants.  

 

Grower’s Testimonial at End of BAM-FX Trial: 

“Dear Scott, 

I am writing to provide a brief review of the use of BAM-FX on a test plot of avocado trees and 

Kishu mandarin trees during 2015 at my orchard in Temecula, CA. My subjective opinion is 

positive, all the treated trees improved in overall appearance.....From laboratory leaf analyses, 

both the mandarin and avocado leaves from BAM-FX treated trees showed increased mineral 

and micro-nutrient content over control trees.....Given the improvement in the trees, I look 

forward to closely monitoring the treated trees in 2016.”                            - Sheryl Kunkle, Ph.D.  



 

Conclusion: 

This trial has produced significant, viable and objective test results such as leaf and fruit analyses 

and other collected data, like before and after pictures. Based on all the scientific findings 

described herein, BAM-FX (an ionic mineral complex of Zinc and Copper) can increase the 

levels of essential micro nutrients needed and thus improve overall tree health, desirable fruit 

size and higher crop yield in Kishu Mandarin trees. Also, using BAM-FX at the beginning of the 

plant’s growth cycle, during budding and flowering could potentially help produce bio-fortified 

fruit that in turn could prove to be beneficial to human health.  

 

Suggested Protocol: 

 2 BAM-FX applications 14 days apart at 1 oz. per gallon dilution rate  

 

 Third & final BAM-FX application 7 weeks thereafter at ½ oz. per gallon 

 

Third spraying application is optional depending on how the trees respond, this step may be 

superfluous and two consecutive applications could be sufficient to achieve the desired results.  
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