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Discover. Deliver.
We look at
what the world
needs to feed 
itself.

We deliver accessible
and agile solutions
that work better for 
the world.

+ =

Innovate.
We discover 
through scientific
curiosity natural,
nutritional answers.

We relentlessly drive
for knowledge-led
innovations that 
nurture.

+

THE ALLTECH
WAY

See what the world needs, look for 
innovative solutions, and deliver these 
solutions to the marketplace.



Contagious Curiosity
Alltech Research

35 years of research 
into microorganisms, 

fermentation, and 
natural nutrition





Microbe/Plant Partnership

Microbes support plant health by:
– Aiding nutrient availability
– Neutralizing toxic compounds in soils
– Providing disease suppression/resistance
– Helping temper environmental extremes



In 1 teaspoon of soil there are…

Bacteria ~100m to 1billion 160 g/m3

Fungi >100,000 200 g/m3

Actinomycetes >100,000 160 g/m3

Algae >10,000 32 g/m3
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Are we helping or 
hindering this partnership?



Presenter
Presentation Notes
Steve – thoughts on background image?   Too grim?







Can we reduce our 
dependence on pesticides

before it’s too late?



Microbes…
• increase nutrient availability
• enhance plant root growth
• neutralize toxic compounds
• make plants more resistant to 

disease, heat, flooding & drought
• deter pathogens & predators



We have only 
identified 2% of all 
microbes in the soil!

What if we were 
to harness the 
unidentified 98%?

Presenter
Presentation Notes
Area of study for alltech.  In our Research unit in ireland we have a program to identify the microbes that are beneficial and what the effects of various natural compounds is on the soil microbial population



The heyday of antibiotic discovery was in the 1950s and 
1960s, but nothing found since 1987 has made it into 
doctors' hands.
In January, researchers using a new technique for 
identifying microbes discovered 25 new antibiotics from a 
sample of soil from the researchers back yard.  

Presenter
Presentation Notes
The decades-long drought in antibiotic discovery could be over after a breakthrough by US scientists.Their novel method for growing bacteria has yielded 25 new antibiotics, with one deemed "very promising".The last new class of antibiotics to make it to clinic was discovered nearly three decades ago.The study, in the journal Nature, has been described as a "game-changer" and experts believe the antibiotic haul is just the "tip of the iceberg".The heyday of antibiotic discovery was in the 1950s and 1960s, but nothing found since 1987 has made it into doctors' hands.Since then microbes have become incredibly resistant. Extensively drug-resistant tuberculosis ignores nearly everything medicine can throw at it.Back to soilThe researchers, at the Northeastern University in Boston, Massachusetts, turned to the source of nearly all antibiotics - soil.This is teeming with microbes, but only 1% can be grown in the laboratory.The team created a "subterranean hotel" for bacteria. One bacterium was placed in each "room" and the whole device was buried in soil.It allowed the unique chemistry of soil to permeate the room, but kept the bacteria in place for study.The scientists involved believe they can grow nearly half of all soil bacteria.Chemicals produced by the microbes, dug up from one researcher's back yard, were then tested for antimicrobial properties.The lead scientist, Prof Kim Lewis, said: "So far 25 new antibiotics have been discovered using this method and teixobactin is the latest and most promising one."[The study shows] uncultured bacteria do harbour novel chemistry that we have not seen before. That is a promising source of new antimicrobials and will hopefully help revive the field of antibiotic discovery."BacteriaTests on teixobactin showed it was toxic to bacteria, but not mammalian tissues, and could clear a deadly dose of MRSA in tests on mice.Human tests are now needed.The researchers also believe that bacteria are unlikely to develop resistance to teixobactin.It targets fats which are essential for building the bacterial cell wall, and the scientists argue it would be difficult to evolve resistance."Here is an antibiotic that essentially evolved to be free of resistance," said Prof Lewis. "We haven't seen that before."It has several independent different tricks that minimise resistance development."



Paydirt?



“MICROBIALS” BUSINESS OPPORTUNITY?

$2.1 Billion $4.6 Billion

Presenter
Presentation Notes
Agricultural microbials are broadly categorized as bacteria, fungi, and others (virus and protozoa), The key players in this market have developed a range of innovative products to target specific crops needs. Thus, the agricultural microbials market is gaining more global presence and acceptance among customers. Key participants in the agricultural microbials market include BASF SE, (Germany), Bayer CropScience AG (Germany), Monsanto (U.S.), Sumitomo Chemical Co., Ltd. (Japan), Syngenta AG (Switzerland), Dow Chemicals (U.S.), Arysta LifeScience Limited (Japan), and Novozymes (Denmark). 
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Soil Microflora



Role of bacteria and actinomycetes

• Nitrogen fixation
• Breakdown of pesticides and herbicides
• Bioremediation of heavy metals
• Decomposition of organic material
• Biological waste recycling
• Suppression of soil-borne pathogens 
• Plant nutrition
• Production of antibiotics
• Solubilization of insoluble nutrient sources 
• Improving soil aggregation



• Free-living rhizobacteria thrive in the 
rhizosphere where some can enter roots

• Rhizobacteria play several roles
– Synthesize vitamins, amino acids, auxins, gibberellins 

that stimulate plant growth
– Produce antibiotics that protect roots from disease
– Absorb toxic metals or make nutrients more 

available to roots

Rhizobacteria



40% Fungi, Protozoa and Algae
Soil Microflora



• Break down most organic matter
• Critical for soil enrichment
• Retain nutrients in the soil
• Compete with plant pathogens

Soil Fungi





Solid State 
Fermentation



What other agricultural 
industries can learn from 
Central America’s fight 
against diseases that 
threaten the extinction of 
this household staple 

THE ALLTECH APPROACH:
Saving the Banana



Main Agricultural Products

22%

13%

15%14%

11%

11%

7%
4% 3%

Hectares dedicated by product

Coffee (85 000)

Rice (48 000)

Palm oil (55 000)

Sugar cane (53 000)

Pinneaple (42 000)

Banana (42 500)

Citrus-Oranges (25 000)

Vegetables (14 200)

Beans (12 000)



http://atlas.media.mit.edu/en/profile/country/cri/#Exports

Costa Rica Exports



Banana Production Industry

• Bananas are a top 3 crop. 
• Costa Rica currently exports 
an average of 110 million 
boxes of bananas, equivalent 
to 10% of world exports.
• Creates over 100,000 jobs 
or 10% of total workforce. 

Presenter
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Banana Production-Industry



Banana Exports
(million boxes)



Yield per hectare
(boxes / ha / year)



Export Total Area
(hectares)



Black 
Sigatoka

The Problem?



Battling Sigatoka Disease
• Economic impact- 50% Yield Loss 
• Increased Production cost of 25%
• Small Farm plantations forced to 
shut down

Presenter
Presentation Notes
Would be great to find how much cost goes into fighting the Sigatoka Disease



Ploetz, 2011



Integrated Black Sigatoka 
Management Program

1. Standardize control measures at 
a national/regional scale

2. Cultural practices
3. De-leafing
4. Timing and quality of treatments
5. Fungicides by aerial application
6. Monitoring M. fijiensis population

sensitivity to fungicides
(fungicide resistance)

7. Use of resistant cultivars

Presenter
Presentation Notes
Cultural Practices-Nutrition leads to faster leaf emergence, leading to better tolerance and less impact from the disease.   De-leafing—Trim portions of the infected leaf to remove the spores.  Trim until the leave is no longer usable.  Resistant cultivars-Some have been found, unfortunately the taste is the problem.  
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60 Applications of fungicide per year due to resistance--  45,000  HA covered 60 times per year . 



OPPORTUNITY:
We Built a Lab



Inhibitory effect on the 
mycelial growth of 
Mycosphaerella fijiensis
Alltech product
(A-B-C)

Inhibition of Black Sigatoka

http://bcove.me/tt29xcmy
http://bcove.me/tt29xcmy


Inhibitory effect on the 
mycelial growth of 
Mycosphaerella fijiensis
Alltech product
(A-B-C)

Inhibition of Black Sigatoka

http://bcove.me/tt29xcmy
http://bcove.me/tt29xcmy


FIELD TRIALS
Bananas

COSTA RICA



Program Applications
# cycle Date

Treatment
Oil (L/ha) Interval

(days)T1 T2 T3 T4 T5 T6 T7 T8
1 31/7/15 - S + DH S + DH S + DH S + DH S + DH S + DH S + DH 7 -

2 10/8/15 - V + DH V + DH V + DH V + DH V + DH V + DH V + DH 7 10

3 13/8/15 - DH AC AM (1 L) AM (3L) SS (1 L) SS (3 L) AM (1) + SS (1) 3 3

4 18/8/15 - DH DH DH DH DH DH DH 2 5

5 25/8/15 - DH AC AM (1 L) AM (3L) SS (1 L) SS (3 L) AM (1) + SS (1) 3 7

6 31/8/15 - SG + DH SG + DH SG + DH SG + DH SG + DH SG + DH SG + DH 5 6

7 08/9/15 - DH AC AM (1 L) AM (3L) SS (1 L) SS (3 L AM (1) + SS (1) 3 8

8 14/9/15 - DH DH DH DH DH DH DH 3 6

9 21/9/15 - DH AC AM (1 L) AM (3L) SS (1 L) SS (3 L) AM (1) + SS (1) 3 7

10 29/9/15 - OP + DH OP + DH OP + DH OP + DH OP + DH OP + DH OP + DH 7 8

11 06/10/15 - DH AC AM (1 L) AM (3L) SS (1 L) SS (3 L) AM (1) + SS (1) 3 7

12 14/10/15 - DH DH DH DH DH DH DH 5 8

13 21/10/15 - DH AC AM (1 L) AM (3L) SS (1 L) SS (3 L) AM (1) + SS (1) 3 7



Inhibition of Black Sigatoka



Inhibition of Black Sigatoka



Inhibition of Black Sigatoka
No Control Treatment





New Crisis: “Fusarium Race 4”

Tropical race 4 (TR4) is the 
name given to the fungal 
strains of Fusarium oxysporum
f. sp. Cubense (Foc) that 
cause Fusarium wilt (popularly 
known as Panama disease).

Presenter
Presentation Notes
New Crisis---Fusarium Race 4



New Crisis: “Fusarium Race 4”
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How to recognize TR4

Presenter
Presentation Notes
New Crisis---Fusarium Race 4
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These are News Headlines 
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Banana Conferences moved to USA from Costa Rica out of fear of the diesase being brought in from visitors. 



What if the silver bullet…
is just a myth?

Presenter
Presentation Notes
What if… we start looking beyond the silver bullet?What if we listen to the plant and promote resistance, not through chemicals or  GMO but through natural processes?



But what is the best approach?

Greater than $23 million in federal research 
grants and extension funds to find a cure…



Focus on this bug? …or that bug?



…or the tree?



Presenter
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Crop Science? Natural sustainable solutions



WHAT’S THE SOLUTION?
• Outside the box thinking
• Fermentation capabilities
• Plant nutrition
• Can we culture the 

pathogenic bacteria?



Mycosphaerella fijiensis
Black sigatoka banana disease control

CONTROL

Trichoderma spp.
Inoculation of Yucca roots 

TECHNOLOGY

Biological Product Development
Program to develop and screen microbial and 
natural control strategies for plant pathogens 



Solutions?
Innovation

Speed
Implementation



THE                         IDEAS CONFERENCE

Join us May 22nd – 26th, 2016
Visit ONE.alltech.com  

Alan Mulally
President and CEO, 

Ford Motor Company (2006-2014)

John Calipari
Head Coach,

University of Kentucky 
Men’s Basketball team

Steve Wozniak
Co-founder of Apple Computer, Inc. 
and Chief Scientist of Primary Data
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