BY CATHIE CLISH

A new approach

Fertilizer meta-catalysts can maximize nutrient management

ising natural gas prices, an increased focus on

biotuel crops and growing offshore demand have

driven lertilizer costs to record highs, In mamy
markets, fertilizer costs have almost doubled since 2007,
.-"|.|:|1‘|11||||'|.'\|!':.', the Erowing environmental movement is
raising concerns about nitrate and phosphate leaching
andd runaff.

The industry has tried many approaches to address these
LR E T TS, '\'ﬁ'l!ll -'-rt|.'|' |||.1|1|.||.| "u|||'h|||1 Lackf, :""':"IIIE' ENE .Eulllll
products may be costly or offer lackluster performance.
However, some rescarch indicates a new catepory of fertil
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THE NEED FOR HUTRIENTS

Like all :ltlllg [lllrl._i'_:h. |||.'|||I=\. require various types ol
nutrients. Nonmineral nutrients — carbon, oxygen and
hydrogen = are readily available from water, sunlight,
soil and the atmosphere. Plants also require mone than a
dozen primary mineral nutrients - macronutrients and
miicronutrients, most of which are obfained from the soil
and decaying plant matter.

Thee three most important Macronuirients are nitrogen,
phosphorus and potassium, which provide raw materi
ials that the plant needs at a molecular level to grow and
thrive. Plants use these nutrients in larpe amounts 1o grow
and resist disease, Nitrogen is necessary for all metaboli
E:lri.ll.l"ﬁ"-l”'. LEI J!illlll;ﬂ II'! ol ||.||':i [ WL | H'l "h'_l'!l.[]l'."\i."h. I['h ol
companent of chlorophyll and associated with rapid plant
growwth and vigor. Phosphorus plays a key role in |L||||14|:-.:.'r|
thesis and is necessary (o *m|r|r|||'| Fa-|.1||'. FAALLITAR 10, |:.||u||
growth and stress resistance. Potassium is necessary fr
protein synthesis, photosynthesis and disease resistance,

Soil analysis results on extremely salt-contaminated
soil by Texas AEM University:
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Figure 1: The technology in the meta-catalyst has been shown 1o
recuce total salinity and soluble sakts, freeing up nutrients for plant use
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Flﬂl.l re 2; Thi iechnology in the mota-catalys increases
nurient uptake




. Laratal et Calabyel

m -

B -

500 -

0 -

b i)

00 -

oo -

1] T——
B0 N 100%: N
Pt gowt® indes 37 Sy afler iransplan
THE ROLE OF MICRDBES

The oldest form of life on earth, microorganisms
{or microbes), are tiny single-cell organisms
gl e muk |-:.l.11l||||:-|1-| wle, mematodoes protozo,
fungi, algae and bacteria. All plants and animals
depend on microbes to digest food

Microbes are everywhere, with especially
ial.[::h concentrations in the soil. A single tea-
spoon of healthy soil may contain 25,000 algae,
meone than 120,000 bunigl and more than 1 billion
bacteria. Using genetic :umlg. 5l researchers
estimate a biologically rich soil sample may
contain as many as 10,000 distinct species ol
bacteria. Of these many species, only about 1
percent or fewer can be cultured (isolated and
EII.I-“'II \:.'rllttl.'l][ |J.|||| |, F.'i'l.'rl IE"'i'h A0 Lrl.ll'l'l'l:l L
have specific soil functions.

Microorganisms play active roles in many
s 1% of the sofl environment in which 1h1'3.
live. Their activity has measurable impact on
organic matter and nutrient availability, nu
Erient oy I”'I'-' amnicl uF:-I.llw Ifl!:ﬂ.. thie '|l|.||||~\.fl. anad
soil structure and hunction, Living in the soil,
this community of microbes will metabolize
various organic and inorganic materials, All
microbes don't process the same nutrients. Dif-
ferent species metabolize different food sources,
Some speches may do a less eftective job in the
absence of a microbial community structure
that aids efficient metabolic lunctioning. The
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Figure 3:
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microbes abzork nutrienits, Process thiem anid
release unique blochemicals - a rich variety
of enzymes, proteins, carbohydrates, organic
acids and many others, The soil solution holds
these exuded blochemibeals, which play eritical
roles in the complex array of plant/microbial
inferactions.,

Current research points to biochemical com-
munication as a mechanism for many of the
observed interactions in growing plants. For
example, bacteria will multiply in the presence
of nutrients, but they also seem to be re Cp-
tive to biochemical signals indicating the food
reserves are [imited or that conditions are not
siherwise nprln'..LI. which may slow down or
stabilize F:q '||:||i|.|l':n|| L{rnl.l.'li:.

Other signaling agents — tor example, the
release of root exudates that nourish the indig
enous microblal eoommunity = may be ||'|||||1|'||
to elicit certain functions from a plant, Add
ing microbes to fertilizer blends (along with
concentrated solutions of their biochemical
ty ||r|r|.|u|. LS ). ApFpeirs LL] ||-:".|r inCTease Lhe El|-|n[".
effcient use of essential nutrients.

However, recent research points o the like
lihesnd that the |:-|1||.|l.|-.!'=\. et abwal b capacity,
rather than organism counts, may be the critical
variable in enbancing fertilizer efhiciency. In
other words, products with a broad metabalic

profile may metabolize a wider range of food

sources, making them more available to the

plant. Improved nutrient upiake by the plant
will, in turn, build greater biomass {roots and
shoots) and allow the |l|.|||| to reach its full

genetic potential better,

4 MEW CATEGORY: META-CATALYSTS

The concept of adding microbes or other en
hancements to fertilizer is not new, However,
raech of thae focus s Been F'\-l.l- = o prowing
and harvesting individual strains that have

|||'|_'I| |I|||III'._":‘| in high concentrations in thie

labsoratory,

A tertilizer meta-catalyst, an the other hand,
starts with a base stock of naturally cocurring
microbes that's highly diverse - both micro
bicdogrically, as shown in '|:||.|Il' counts, and in
metaboli Ca e 11y thuat 15, the ability o me
tabalize a broad range of food sources, Ratle
than just containing a bew isolabed specics, this
meta-catalyst base stock might include scores
or hundreds of different straing of organisms
Ii'l'lll!! In an INieraciive COomEmLmnisy III.I| Ie
Hects the soil's extracrdinarily rich microbial
Environmeni.

To commercialize a meta-catalyst, the diverse
base stock 15 fermented in community, and the
microdses are harvested .1'.l|||;_' with a fermenta
tion medium, which contains the rich deposits
of naturally exuded biochemicals, The better
products are taken through a stabilization pro
cess o make them easier to use and to extend
I'rl.:-ir shelf life ”‘Il'f« e '.l-'\-ll'll B0 Assure they re
Iree of known plant and animal pathogens, and
then profiled for production batch management
anict Erac .fl-||i|l.' b Ensure Consistency. ln many
cases, the base solution may be blended with
other benehcial materials such as humic acid,
nutrients or other biostimulants o bundle to
gether benehits for the plant and soil,

The end result is a fertilizer meta-catalyst that
cantains viable, benehcial bacteria, a complex
.::rh-||:|:|-|||.|_|||:.||':_n-.||:||.':||-:1-.:||:||._:r:| micals ) and
other materials that increase the ethcient pro
cessing, conversion and uptake of soil-applied

nutrients. The meta-catalvst may be added 1o
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Some studies suggest
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PROVEM RESULTS

Eesearch about fertilizer meta-catalysis shows
promising results. More than 400 feld, uni-
versity and Ihlr\d ||.|rI'.' w.l;lnhn_lx have B0 Con
ducted on such blends, and the products have
been proven effective in improving nutrient
uptake into plants. The potential implications
are enormous — opening the door (o reduced
tertilizer application rates, improved fertilizer
performance and the possibility of reduced
beaie !'.lrl.Lr| and runall of sofl nutrlents.

Some of the studies suggest this micro-
bial technology can increase nutrient uptake in
#riss aned o bt |||.tr|.|*. oy 25 PETCERL OF MOTe.
A University of Florida study about perennial
ryegrass and hybrid bermudagrasses showed a
gofl application of the meta-catalyst increased
|Ii|.'ll'$'_t'|'l I.I[l:.ll-.l.'-'l'.ﬂ.'r 1|‘I1' control |‘|1. e twreed 50)
percent and 75 percenl at ,1;'\-|||||'.|I'.|.-|| rates of 3
ounces and 6 ounces per thousand square feet,
rl.‘hpl.'l.'lii'l-'l.'l'.. [ S ri.L'_III-e.' 1.}

Meta 4.|‘..||!..-'|-|| fertilizer Ippears to have a
skgnibicant impact on the plant itself - as mea
sured at roots and shoots, Auburn University
vonducted acontrolled stuchy ||.I|.-nr;_-1.-.~:~. ot
were treated with a conventional 19-5-9 fertil
izer or a meta-catalyzed 19-5-9 fertilizer, each
applied at a rate of four pounds per 1,000 square
leel, |:!-|'1|'I_u1.1-\.~. in the treated |||.|1-. had 91

percent higher fresh root weight, 105-percent

hl_.:||l" tresh shinot n|'||_'||‘..|:-|| 17 |u-||._-||r_ !.:i:lll'l
average diameter
In a similar Auburm study ol oot growth in

tall fescue, samples treated with the microbial
1

[ iy ! ||||I 'III:'.!'!. '\1-|'.|'\-l.\.|'|_ LEW rl'.l'\-I'II DIOITIASS, |"-|||'
clally root mass, in less than bour weeks, Deeper
roots provide more surface area for nutrient
uptake and can draw on soil deposits of nutr

ents that haven't been depleted yvet, A healthies
root strecture also can help plants survive siress
better, even in dry soils. Enhanced nutrient
l|||‘..||-.| 1= bmportant partid ilarly lor mew |l:.|.r.l

establishment.

IMPLICATIONS

When |l5.|.|||~'..m.'.-.l.||: ents more efficiently, it's
F'\- |~\.'~1i|:|||' B LS I-q,'-- ||_'|I.:'|.-'ﬂ_'| O 00 LSE || gl
izer with a lower ratio — to get the same results
Whien nutriemnt |||||.|_L|- is increased by .."_'-|r| FCERl
or more, one can reduce fertilizer application
rates by as much as 25 percent without sacr
fi ing p-"llllllll.uhll'. Fae I"‘-..IIII|I:I' a1 Turtprass
that's pormally fertilized at a mte of 4 pounds
per LOOD square feet could be treated at just
more than 3 pounds per 1,000 square eet with

a meta-catalyzed blend. Similarly, if
tertilizer treats 11.5 acres at the 4 iul':r:||| i, a
ton of meta-catalveed fertilizer treats 14.4 acres
hecanse it's .|||;-|||x:| at a lower rate. In either
case, the use ol the enriched blend could reduce
costs by 15 to 20 percent or more

As an alternative to applying the lower rate,
it’s possible to use a meta-catalyzed fertilizes
with a reduced nutrient content. For example,
instead of .|||'.'-|'.i||_._l_ conventional 300-10 fer
tilizer at 4 pounds per 1,000 square feet, an
Auburn study says it's ||| -'-=i|l!l.".-.l.1|..-|l:'. i IMv=[a
|,||,||!,.'|-|| La-U0-8 lertilizer at the same rate 1o
achieve the same resulis,

In 2004, an Auburr
|:'\-|.|r|lq'-.{ broccoli F’I"“"' Plants were broken

team fertilized trans

into four groups, Two groups were treated with
conventional tertilizer with 80 percent and
1K) percent nitrogen, resped tively, Two other
groups were treated with meta-catalyzed B0-per
cent or 100-percent fertilizer. Alter 32 days,
plants in the meta-catalyzed lertilizer groups
were more than 30 percent larger than the othes

plants; and the 30-percent meta-cat abyzed fertil




izer significantly outperformed the untreated

100-percent fertilizer. (See hgure 3.)

There are some .||:i'.-'.1||1.|111_"| tow fios using of
improving the efficiency of fertilizer use, as the
examples above illustrate. That said, the use of
meta-catalyveed blends or any ather enrlched
fertilizers isn't a panacea for undisciplined
turtgrass or horticultural management. Sound
ﬂHIIFI'II::lrrl'iI:' Fl‘rnll 14w ] ITIE IIIdIIIF |I:I|' FRE RS LITE
ment and management of soil nutrient levels

remain essential to any turf professional’s
I'::lrlg [Erm SUuccess,

The use of meta-catalyzed fertilizer can

provide several environmental benefits. First,
such products can reduce the amounts of fertil
{zer that must be added to meet plant nutrient
requirements. Second, increases in plant amd
root mass will enable plants to absorb more
P ii"rll‘- ’Il':llll |i:ll' 'ﬁllil. '1'¢"h ] |:""i!i|r 1|f IE'I.E.IIH :'I.I
application rates and improved uptake, there
i% less residuial material 1o leach or mun off into
the water table, A st |1_.' conducted by Nlinois-
based Arise Research & Discovery found the
use of such meta-catalysts reduced nitrate con
contrations at 12-inch |.|.|=||'|||'- |y 48 percent,

and 57 percent at a depth of 30 inches.

SUMMARY

A difficult economy forces many to tighten
budgets, and for turf managers, the rising cost
of Fertilizer is a challenge, Until now, solutions
have forced users o trade off - on CosL, T

formance or environmental impact. Microbial
based fertilizer meta-catalysts represent a new
product category that may enable users to hold
or reduce costs without sacrificing pertor

mance or environmental health, 601
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oil mierabes serve many functions when growing turfgrass, One of
sl.MM functhons is to make lertilirers and nutrients available in forms
turfgrass plants can uptake. For example, nitrogen can be taken up by
plants only In the Inorganic forms of ammonlum and nitrate. Themefons,
all nitrogen fertilizers have to be converted or applied in one of those two
Inarganic forms for the plant bo use them. The process of mineralization
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converts onganic nibragen- and urea-reacted fertilizers to ammonium.,
Nitriflcation converts ammonium to nitrate. All of thess require asroblc
soll microbes for the reactions (o scour.

There is such a thing as good and bad microbes. Aerobic microbes
are requined for many of the reactions mentioned above; howevaer, whan
anaerobic conditions exlst, anasroble microbes survive and causa
unfaverable reactions, such as the formation of black layer.

Microbes needed to grow haalthy turfgrass alveasdy exist in the soll,
or glse gErass wouldn't grow. If and when microbes are added, the diverse
population of soll microbes are ot a balanced state already. When new
microbes are added, |f they're al the same genus and species, there's
a great chance they'll survive. If they're foreign, there's a great chance
they won't.

Heowever, It's impoertant to review some basles about sall microbes.
The beneficial soll micrebes are primarily aerobic, which means
they require oxygen, I've yet to have any of the soll microdse product
manufacturars answer this question for me. I these microbes require
axygen, then what happens to them when they're vacuum sealed in
o jug or package? What is their shelf Ife? |s this shelf lite for allve or
dead microbes? What would happon to you i you were submorsad in
an anvironmaent with lmited supply to no cxygen? Let's assume these
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| Food for thought

mre supsrman microbes and can surdve without cxygen and ane alive
when applled to the soll. The soll and soil microbes are a competitive
environment, and the ones present ane thore because of competitive
oucluslon and survival, What's golng to happon to the nowly introducaed
micrabes? More than likely, they'll get outcompeted or eaten alive by the
ones that have been there for many years and become well established
undaer the envirenmental conditions for a ghen geagraphy.,

What happens with the bugs-in-a-jug type of products is they're
simply Tood for the existing soll microbial population. More than likely,
they're dead when applied, and they behave as a simple crganic fertillzer.
Any type of organkc material, whether it's chickan littor, Milwaukee's
finest sewage sludge (Milorganite), or a bunch of dead microbes. thoey'il
behave a8 organkc fertilizer (materal) existing soll microbas will feed on
{mineralize), and you'll see a turf responss.

For sxample, catalyst microbes that are belng added are more
than likely dead when they reach the turlgrass. if they're not, they
onily serve as & food source for the existing soll microblal populstion,
which makes the soll microbial community more active, and thes, the
microenvironmaent activity ks escalated. One may see a positive result
fram this Increased activity. One can get the same calalyst typs of
activity by applying molasses or sugar water, which many of the old
school superintendants did and some still do. Any food source applied to
the anvirenmaent will stimulate microblal activity, whoether it's molasses,
sugnr waler o mets-catalyst microbes. GCI

Joff Higgins, Ph.D., Is director of agronamy for ValleyCrest Golf Course
Maintenance.




