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Fruit Quality and Biology

We are quickly approaching the phase of rapid plant growth and 
when plants begin filling and sizing fruit. For many crops, this 
stage is when they require the largest amount of mineral nutrition 
to help provide energy for cell growth and division. In addition to 
the many trace minerals required as enzyme cofactors for protein 
synthesis and all the life processes, plants also need exceptionally 
large quantities of calcium and potassium. The great majority of fruit 
quality problems in most fruiting crops is directly linked to a short-
age of these two primary nutrients.
     Calcium is a basic constituent of the cell wall. Inadequate sup-
plies of calcium will result in weak watery cells and soft fruit with 
many storage problems. Blossom end rot, bitter pit in apples, black 
wall in peppers, soft fruit, and many other problems are simply a 
deficiency of adequate calcium during fruit sizing.
     Potassium helps transport sugars produced during photosyn-
thesis to the plant sinks, and at this stage the fruit is a large sink for 
mineral nutrients and sugars to help fill fruit and develop large size 
and sweetness. When potassium is in short supply, the fruit will fail 
to reach its greatest size potential. If the shortage is severe enough, 
the fruit will not even fill and ripen properly because of a shortfall 
of sugars being transported to the fruit. Thus, we get hollow heart 
in strawberries and watermelons, and yellow shoulder, blotchy  
ripening, and green core in tomatoes.
     Both of these nutrients are needed in large amounts when plants 
begin filling fruit. Unfortunately, however, a good deal of the time 
these minerals are not plant available when the plant needs them 
most. Why is this and what can we do to correct it?
     The real answer to this question is hidden underneath several 
layers of causes behind the cause so we are going to take a round-
about road to get there.

Continued on Page 2

The Missing Link to Plant Decline and Fruit Quality
     First of all, we know that plants 
have two very different methods of 
absorbing nutrients. First, plants 
have developed a symbiotic  
relationship with the soil microbes. 
In this symbiosis, plants secrete 
carbohydrates, amino acids, organic acids, phytohormones, and 
many other compounds through their root system as a food source 
for the immense populations of bacteria, fungi, protozoa, nema-
todes, actinomycetes and other as yet unnamed microbes in the 
plants’ root zone. This zone of enhanced microbial growth is called 
the rhizosphere. The increased microbial activity in the rhizosphere 
then serves to extract more minerals from the locked up reserves 
held in the soil system and make them available for plant absorp-
tion. These released minerals will be complexed in organic and ami-
no acids, which are the by-products of microbial metabolism. It is 
my personal belief that in order for a plant to reach optimum health 
it must absorb its nutritional compounds as microbial metabolites.
     Second, plants do have the capacity to absorb their nutrients as 
simple ions from the soil solution. This approach to plant nutrition is 
in essence glorified hydroponics. With this approach, soil is viewed 
merely as an anchor to hold the plants in place and soluble nutrients 
are supplied to provide the plants requirements.
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really healthy and photosynthesizing properly, it will have extra  
energy and extra sugars. According to Horst Marschner in  
Mineral Nutrition of Higher Plants, up to 70% of a plant’s 
total sugar production can be exuded out through the root system 
to feed the soil biology. That can be a lot of sugars over an entire 
acre of healthy crop! However, the development of these sugars is  
predicated on the plant having adequate mineral nutrition for  
optimum photosynthesis.
     Can you see the cycle here? We need healthy soil biology to feed 
the plants so they photosynthesize sugars efficiently to feed the soil 
biology. It is a continuous cycle which feeds upon itself. The results 
we get are based on how well we manage this cycle. Either our soil 
and plants are continually improving and becoming healthier and 
healthier, or they are progressively degrading. The proper manage-
ment of this cycle is our responsibility. We have two different oppor-
tunities to quickly have a positive impact on this soil-plant cycle – a) 
stimulate soil biology, or b) enhance photosynthesis.
     We can stimulate the plant’s digestive system (soil biology) by 
feeding them with soluble carbohydrates or by using biostimu-
lants such as enzymes, vitamins, photohormones, and humic sub-

The foundation of plant immunity to dis-ease and insect attack is 
seated in the principle that insects and disease are simply nature’s 
garbage collectors and clean-up crew coming in to eliminate un-
healthy plants, which are the only plants they can digest. 
     Plant health is not defined by rapid and lush growth but by 
their resistance to environmental stress.
     There are several different theories of how a plant’s immunity 
can be increased. The first and most widely known and accepted 
is termed systemic acquired resistance (SAR) in which a plant is 
considered to produce phytoalexins and other plant secondary 
metabolites as an antibody response to a pest attack. Research-
ers have been experimenting for some time to test the effective-
ness of an induced systemic response (ISR) as a possible method 
of pest control. An induced systemic response can be generated 
by applying some of these secondary metabolites directly to 
plants or by inducing a stress response in the plant. An ISR is 
basically the equivalent of a vaccine shot for plants.
   The second and less widely known theory of plant health has 
been styled as the theory of ‘trophobiosis’, and was originally 
pioneered and fairly well developed by Francis Chaboussou. 
His ideas were generally presented in a book he authored titled 
Healthy Crops. According to this theory of trophobiosis, insects 
and diseases are attracted to plants which have high levels of 
soluble sugars and amino acids in the plant sap which provides 
the primary source of nutrition for these plant parasites. These 
pests are dependent on the soluble forms of plant compounds to 
provide for their nutrition, since they lack the digestive capabil-
ity to digest more complex compounds. Plants that contain low 
levels of soluble nutrients in plant sap are not a food source for 
pests. So if we can produce plants with elevated levels of com-
plex carbohydrates and proteins, we achieve greater plant  
immunity. How can we do this?
   The production of all plant compounds has its basis in photo-
synthesis. During photosynthesis, simple monosaccharide sugars 
are produced that are the basic components for building the rest 
of the plant’s compounds, which would include complex carbo-
hydrates such as pectin, proteins, lipids, and phytohormones. All 
of these compounds are structured in plant tissue by the catalytic 
reactions of enzymes. Without a fully functional enzyme system, 
the plant will only build soluble, incomplete proteins and carbo-
hydrates. Each of these enzymes is dependent on an enzyme 

cofactor to perform its job. All of the enzyme cofactors are either 
trace minerals such as zinc manganese, cobalt, and molybdenum, 
or B vitamins which are based on a trace mineral. Many oils are 
very deficient in a broad range of trace nutrients and consistently 
fail to deliver adequate diversity and quantities of trace mineral as 
well as major minerals. When this shortfall occurs in the crop, we 
suddenly have plants that are subject to every pest that happens 
to come along thanks to the high levels of soluble compounds in 
plant sap. How can we correct this situation?
   The long term solution to correct this problem is to amend our 
soils with trace minerals as needed to restore a proper balance of 
all the needed trace minerals. This can be done with natural  
materials such as rock powders, fish or seaweed, and sea  
minerals. But what about our current crops? What can we do with 
them in the meantime?
     One of the best practices that also establishes the quickest 
results is that of foliar feeding our crops. A properly designed foliar 
application of nutrients and trace minerals often gets an amazing 
plant response in overall health and quality as well as helping to 
achieve rapid plant growth.

stances. Any such material used as a stimulant, however, can only 
enhance the biology to the point at which its primary food source 
becomes a limiting factor, which tends to limit our options using this 
approach.
     Our second option seems to provide a better alternative since it 
indirectly increases the microbes’ food supply. By increasing pho-
tosynthesis, we increase plant sugar production which will supply 
more sugars to the digestive systems. As the food supply increas-
es, the microbial population increases as well to match the food 
supply. As this population increases, it is able to supply additional 
minerals for plant growth as well. It stands to reason that this sys-
tem of increasing nutrient supply throughout the growing season 
would be the natural means of supplying adequate nutrition when 
plants’ demands are peaking at fruit fill.

Also a part of this discussion is the swift decline in plant health when 
they begin sizing fruit. Decline is also a complex chain reaction but it 
goes something like this: plants begin sizing fruit, lack potassium to 
transport sugars to fruit and roots (here we get disease and insect pres-
sure which feed on high levels of soluble sugar in plant sap), roots begin 
to decline and absorb fewer nutrients, top growth becomes dominant 
(rapid shoot elongation), and imbalanced plant hormones will trigger 
fruit and blossom abortion.

                                                           - John Kempf

Plant Immunity
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                 There are several problems with this approach, however.                     
               First of all, it has been quite well established that plants 
require more than simplistic three part N P & K nutrition and yet that 
is all that is routinely supplied. Secondly and more importantly, is 
the fact that many of the applied nutrients can easily become com-
plexed in soil systems and are unavailable when the plant needs 
them most - when it is sizing fruit.
     If our soil has a poor microbial digestive system, our crops be-
come dependent on soluble applied nutrients to meet their growing 
requirements. It becomes very difficult to supply adequate nutri-
tion as the crop progresses during the growing season if we are 
dependent on this glorified hydroponic system of soluble nutrient 
supplementation.
     The solution to this challenge is to have soil with a vigorous di-
gestive system (microbial population) which can release adequate 
levels of minerals from the soil reserves to meet the growing crops’ 
demands. There is a challenge, however. On many soils that have 
not been excessively degraded, we see strong microbial popula-
tions early in spring under good moisture and temperature condi-
tions. But as the season progresses and moisture levels decline, 
the microbial population takes a nose dive and mineral availability 
declines as well, exactly in the time frame when plants need it most. 
What can be done to prevent this occurrence? I can see at least two 
missing links and several possibilities for improvement.
     One of the concerns is the wide fluctuations in soil moisture 
which becomes an even greater concern as we witness the increas-
ing vagaries of the weather. Obviously, soil moisture is something 
we can only do so much about. Our best defense against moisture 
and weather extremes is well flocculated soil with high levels of or-
ganic matter and stable humic substances. The well known benefits 
of high organic matter soils include drought proofing through in-
creased water retention and providing a beneficial environment for 
soil microbes, which help improve soil flocculation which improves 
water penetration, thus, helping when we have excessive moisture 
as well as when we have too little. Building elevated levels of stable 
humic substances is a subject for another time entirely, but some of 
what follows is very pertinent.
     I believe one of the big missing links to achieving higher popula-
tions of soil microbes is, quite simply, ‘food’. They obviously cannot 
live happily and multiply if they are always wondering where their 
next meal will be coming from! The microbes’ primary food sources 
are the plants’ root exudates.
     If we step back and look at a plant’s use of the sugars produced 
during photosynthesis, we see that a plant has three major ener-
gy sinks - new top growth, fruit, and the root system. If a plant is  
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I’m hoping this finds all of us enjoying spring field work and  
getting some crops in the soil after the vagaries of the weather 
this spring. It is mid-June at the time I am writing this and there 
is still quite a fair amount of hay not made and crops not yet 
planted here in northeast Ohio.
     The weather patterns across the country side are a special 
cause for concern because of the major crop shortages in many 
parts of the world’s major grain producing countries. Widespread 
drought in Australia, Asia, Africa, and other areas will lead directly 
to major food shortages in many countries of the world. All of 
these concerns only increase the imperative for all of us as 
farmers and food producers to be as efficient and sufficient as 
possible in producing high quality food for people.
     Ours is a major responsibility in any case. As food providers 
we are responsible for producing the food people eat. We can 
do more to keep people well than all the medical institutions 
combined, since we can prevent people from becoming sick 
by providing them with high quality, clean food. My definition of 
high quality, healthy plants and crops is a crop that resists insect 
and disease attack with an aggressive immune system that is 
built with complete nutrition. Plants and foods with a high level 
of inherent immunity can pass on that immunity to the people 
who consume them. Sick plants that are infested with fungal and 
bacterial diseases and insect pests and which lack a functional 
immune system cannot provide healthy nutrition regardless of 
how visually enhanced they may be with synthetic chemicals.
     Food safety is another topic that generates a lot of discussion 
today with many farmers voicing concerns over the scope and 
design of both state and federal regulations and proposals. One 
major food safety factor doesn’t seem to be a part of the  
discussion, however. Chemical residue is prevalent on practically 
all food crops to a greater or lesser degree from both direct and 
indirect sources. Many of these thousands of widely used  
agricultural chemicals have never been safety tested for their  
applications in, around, and on our food supply. However, of 
those that have been tested, many have been found to be highly 
carcinogenic (cancer causing) and mutogenic (causing muta-

tions). In addition, these  
chemicals emit high levels of radiation of  
the same type as atomic fallout. We hear of some  
slight concern regarding the fallout from the Japanese meltdown, 
and yet there is no mention of similar pollution being directly 
applied to our foods in exponentially greater quantities. This, of 
course, is not up as a topic for discussion on any food safety 
panel.
     Some of the dangers of chemical applications, especially 
regarding glyphosate (Roundup), are increasingly being brought 
to the light of day, thanks especially to the work of Don Huber 
of Purdue University. In reality, most herbicides act as chelation 
agents to complex specific trace mineral enzyme cofactors that 
lead to the plants’ demise because of ill health. A few such as 
24P act as plant hormones to stimulate extremely rapid cell 
growth to the point of self-destruction.
     Many farmers are considering the possibility of using foliar  
applications of nutrients and biostimulants in an effort to speed 
up photosynthesis and crop growth to gain some additional 
growth to make up for lost time this spring.
     In closing, we will be hosting our second annual field day at 
E&M Produce again this year. We hope you will take this oppor-
tunity to meet new friends and learn about some of the exciting 
new opportunities and developments in agriculture. There will be 
a very interesting group of speakers presenting a variety of ideas 
and information. I’m sure it is going to be a very interesting day 
and I hope to see you there!

                        Happy growing!
                                                     
                                                                - John Kempf
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Farmers’  
Conference Calls

We will be having conference calls for farmers who are  
interested.  The dial-in number and call dates are listed below:

 Dial-in number: 1-712-432-8787
Access Code: 91847

Call Dates: July 15 – blueberries
   July 29 – forages and small grains
   August 12 – tree fruit and orchards
   August 26 – fall cover cropping
   September 9 – garlic and onions
   September 23 – soil amendments

Time of call: 7:00 PM 
  Eastern Time

Mark your calendar!

To listen to past recorded calls, dial 1-712-432-8788, enter the 
access code, and then the appropriate sharing ID number  
(which can be obtained by calling 440-632-1012).

     A well-designed foliar spray should target two primary purposes; 
1) increase photosynthesis, and 2) increase the production of 
complete compounds.
     Increasing the rate of photosynthesis enables plants to produce 
more sugars and speed up their rate of growth and reproduction. 
This factor can be especially useful in enhancing crop perfor-
mance in years when crops are planted late or are growing slowly 
due to environmental stress. There are several nutrients that have 
a direct influence on the rate of photosynthesis. One is magne-
sium. Magnesium is the center ion around which the chlorophyll 
molecule is built. The more magnesium the plant has available, the 
higher a level of chlorophyll can be achieved, the more sunlight 
energy can be collected, and the more sugars are produced.
     A second nutrient with a direct bearing on photosynthesis and 
energy transfer is phosphorus. Phosphorus is a major player in 
energy transfer throughout the Krebs cycle as various phosphate 
compounds.
     Potassium becomes more important as plants begin filling and 
sizing fruit to help transport sugars to the fruit.
     The second part of a well designed foliar feed should be put 
together to enhance protein synthesis by providing a complete 
spectrum of the trace minerals needed as enzyme cofactors and 
biostimulants.
     Cobalt, for example, is an important enzyme cofactor in the 
root system to enable the plant to build proper ratios of  
phytohormones. Cobalt is also essential for many soil microbes. 
Molybdenum is also an important player as the enzyme cofactor 
for the nitrate reductase enzyme and other enzymes that play a 
role in developing complete compounds.
     If a well-designed foliar formula is used at the proper stage of 
plant growth, the results in both growth and yield potential can be 
outstanding. An increase in photosynthesis will generate an extra 
level of energy that will be utilized either for greater growth  
or larger and sweeter fruit.
     Improving photosynthesis and protein synthesis will also  
increase a plant’s resistance to pest attack by complexing  
the high levels of soluble plant compounds in the sap.
     In the final analysis, proper soil and plant nutrition is the  
solution to increasing plant immunity to pest attack and foliar  
feeding is the quickest route to getting there.

Plant Immunity
(Continued from Pg. 3)

Greetings farmers  
              and food producers...

• Sulfur is an essential component to build several amino 
acids and help build complete proteins

• Boron helps translocate sugars to  
the root system and enhances nutrient  
uptake, especially calcium

• Cobalt is a critical enzyme cofactor needed  
for protein synthesis and for proper root  
development. Many soil microbes require  
cobalt as an essential micronutrient

•  Sea minerals provide a broad spectrum of  
essential trace minerals needed for enzyme  
cofactors to help form complete proteins

   Plant Health Therapy™  

PhotoMag Contains : 
magnesium, sulfur,  

boron, cobalt, and  
molybdenum

Plant Health Therapy™ PhotoMag performs well 
on a variety of crops, especially on forages,  
soybeans, and many fruits and vegetables at ...

RX: Application rate of 4 to 6 qts per acre

• Magnesium is central for  
building chlorophyll, higher levels  

of magnesium and chlorophyll  
produces more sugars and higher levels of 

energy in plants
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And Don’t forget....

Agency relied on flawed study by pesticide maker 
in granting full approval

A recently revealed memo from the US Environmental 
Protection Agency (EPA) shows that the agency ignored 
warnings from its scientists about a pesticide that is toxic 
to honey bees prior to giving the pesticide full approval.

Linked to Colony Collapse Disorder

Beekeepers and environmentalists have called on the EPA 
to ban the pesticide clothianidin, which is manufactured 
by the German agricultural company Bayer Crop Science, 
and has been linked to Colony Collapse Disorder (CCD), a 
mysterious decline of honey bee populations around the 
world since 2006.
     The November 2nd memo written by EPA scientists 
identifies a Bayer study on bee toxicity as unsound after 
the EPA quietly re-evaluated the pesticide just as it was 
getting ready to allow a further expansion of its use. 
Clothianidin (product name “Poncho”) has been widely 
used as a seed treatment on many of the country’s ma-
jor crops for eight growing seasons under a “conditional 
registration” granted while the EPA waited for Bayer to 
conduct a field study assessing the insecticide’s threat to 
bee colony health.

“Highly Toxic” to Bees
The memo states: “Acute toxicity studies on honey bees 
show that clothianidin is highly toxic on both a contact 
and an oral basis.”
     Bayer’s field study was the contingency on which 
clothianidin’s conditional registration was granted in 2003. 
The group’s claim that the initial field study guidelines, 
which the Bayer study failed to satisfy, were insufficient 

to test whether or not clothianidin contributes to CCD in 
a real world scenario: the field test evaluated the wrong 
crop, over an insufficient time period, and with inadequate 
controls.
     The EPA memo also casts doubt on the Bayer study 
stating “deficiencies were identified that render the study 
supplemental.”

Take Pesticide off the Market
According to James Frazier, Ph.D, professor of entomol-
ogy at Penn State’s College of Agricultural Sciences, 
“Among the neonicotinoids, clothianidin is among those 
most toxic for honey bees; and this combined with its sys-
temic movement in plants has produced a troubling mix 
of scientific results pointing to its potential risk for honey 
bees through current agricultural practices.” Dr. Frazier 
said that the most prudent course of action would be to 
take the pesticide off the market while the flawed study is 
being redone.

Reprinted with permission from The Organic & Non-GMO Report,  
Volume 11, Issue 2, February 2011 www.non-gmoreport.com

When it comes to a rapid adoption of genetically modified 
corn hybrids across the Midwest, Ohio growers appear to 
be bucking the trend and holding more tightly onto their 
non-GMO hybrids.

Though far more GM hybrids are available to growers 
than non-GMO hybrids, Ohio growers are snatching up 
non-GMO seed and planting more non-GMO acres than 
their Midwest counterparts, including Indiana, Illinois and 
Iowa.

Some reasons, said Ohio State University Extension 
agronomist Peter Thomison, include economics, premi-
ums, and fewer pest problems.

“Most of these growers are looking at non-GMO from an 
economic standpoint. It’s less costly to buy non-GMO 
seed. In addition, we don’t have as much of a problem 
with insect pests, like the first-year rootworm variant, as 
states further west do” said Thomison. “Growers also 
like non-GMO hybrids to take advantage of premiums for 
non-GMO grain. In addition, farmers who grow their crop 
organically are required to plant non-GMO hybrids.”

Ohio has more non-GMO corn acreage than any other 
state in the Corn Belt. Nearly 30 percent of the acreage is 
non-GMO, while in other Midwest states, it’s typically less 
than 20 percent.

“This year in our Ohio Corn Performance Trials, we tested 
nearly 40 non-transgenic hybrids, which is the most we’ve 
tested in several years,” said Thomison. “Many non-trans-
genic hybrids are still competing effectively with transgenic 
hybrids.”

Reprinted with permission from The Organic & Non-GMO Report,  

Volume 1, Issue 2, February 2011. www.non-gmoreport.com

AEA Consultants:
Dave DeVries (Canada) 519-503-2535

Dan Kittredge (MA) 978-257-2627

Dave Kunkle (NY) 585-476-2262

David Miller (OH) 740-623-0989

Charles Miller (IA) 319-683-3925

Lonnie Slabaugh (KY) 606-763-6117

Jonathan Zeiset (PA) 717-433-7702

Sam Zook (PA) 717-354-2115

Advancing Eco-Agriculture 

2nd Annual Field Day
Tuesday, July 19th 
E&M Produce • Middlefield, OH
Presenters include: Arden Andersen / Jerry Brunetti
Steve Becker / Lawrence Mayhew / Marc Tainio

We hope you can join us for an enjoyable day!
Call ahead to reserve your lunch ticket(s)! 440-632-1012

Ohio Bucks GMO Trend Across the Midwest

EPA Ignored Own Scientists’ 
Warnings About Bee-Killing 
Pesticide
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