CAMPBELL BIOLOGY FUNGI CHAPTER FUNGI DIVERSITY US

ExPLORING FUNGAL DIVERSITY IN THE UNITED STATES: A Deep Dive INTo CAMPBELL BioLoGy FUNGI CHAPTER CONCEPTS

CAMPBELL BIOLOGY FUNGI CHAPTER FUNGI DIVERSITY US DELVES INTO THE FASCINATING AND INCREDIBLY DIVERSE WORLD OF
FUNGI, EXPLORING THEIR ECOLOGICAL SIGNIFICANCE, EVOLUTIONARY HISTORY, AND THE SHEER VARIETY FOUND WITHIN THE
UNITED STATES. THIS COMPREHENSIVE ARTICLE UNPACKS THE KEY CONCEPTS PRESENTED IN A TYPICAL CAMPBELL BioLoGY
TREATMENT OF FUNGI, FOCUSING SPECIFICALLY ON THE RICHNESS OF FUNGAL LIFE ACROSS AMERICAN LANDSCAPES. FROM
MICROSCOPIC YEASTS TO COLOSSAL MYCELIAL NETWORKS, FUNGI PLAY INDISPENSABLE ROLES IN NUTRIENT CYCLING,
DECOMPOSITION, SYMBIOSIS, AND EVEN PATHOGENESIS. WE WILL NAVIGATE THE MAJOR FUNGAL PHYLA, EXAMINING THEIR UNIQUE
CHARACTERISTICS AND HIGHLIGHTING EXAMPLES PREVALENT IN NORTH AMERICA. LUNDERSTANDING FUNGAL DIVERSITY IS NOT
MERELY AN ACADEMIC EXERCISE; IT IS CRUCIAL FOR APPRECIATING THE INTRICATE WEB OF LIFE THAT SUSTAINS OUR ECOSYSTEMS
AND FOR IDENTIFYING POTENTIAL APPLICATIONS IN MEDICINE, INDUSTRY, AND AGRICULTURE.
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INTRODUCTION TO FUNGAL DIVERSITY

FUNGI REPRESENT A UNIQUE KINGDOM OF LIFE, DISTINCT FROM PLANTS AND ANIMALS, CHARACTERIZED BY THEIR HETEROTROPHIC
NATURE, CHITINOUS CELL WALLS, AND THE WIDESPREAD PRESENCE OF HYPHAE. THE STUDY OF FUNGI, OR MYCOLOGY, REVEALS
AN ASTONISHING ARRAY OF FORMS AND FUNCTIONS, WITH A SIGNIFICANT PORTION OF THIS DIVERSITY FOUND WITHIN THE UNITED
STATES. THIS EXPLORATION, FRAMED BY THE PRINCIPLES OFTEN PRESENTED IN THE CAMPBELL BIOLOGY TEXTBOOK, AIMS TO
ILLUMINATE THE VAST FUNGAL TAPESTRY OF NORTH AMERICA. WE WILL CONSIDER THE FUNDAMENTAL TRAITS THAT DEFINE
FUNGI AND THEN SYSTEMATICALLY EXPLORE THE MAJOR PHYLA, PROVIDING CONTEXT FOR THEIR PRESENCE AND IMPACT WITHIN
US ENVIRONMENTS.

(UNDERSTANDING THE GEOGRAPHICAL DISTRIBUTION AND ECOLOGICAL ROLES OF FUNGI WITHIN THE US IS PARAMOUNT. THESE
ORGANISMS ARE SILENT ARCHITECTS OF OUR LANDSCAPES, INFLUENCING SOIL HEALTH, FOREST REGENERATION, AND THE VERY AIR
WE BREATHE. FROM THE ICONIC MUSHROOMS OF TEMPERATE FORESTS TO THE LESS VISIBLE YEASTS AND MOLDS, THEIR
CONTRIBUTIONS ARE MULTIFACETED AND OFTEN UNDERESTIMATED. THIS ARTICLE SEEKS TO PROVIDE A THOROUGH OVERVIEW,
SUITABLE FOR STUDENTS AND ENTHUSIASTS ALIKE, OF THE FUNGAL KINGDOM AS IT EXISTS AND OPERATES WITHIN THE UNITED
STATES.

Key CHARACTERISTICS OF THE FUNGAL KINGDOM

FUNGI ARE EUKARYOTIC ORGANISMS THAT SHARE SEVERAL DEFINING CHARACTERISTICS, SETTING THEM APART FROM OTHER LIFE
FORMS. THEIR UNIQUE BIOLOGY UNDERPINS THEIR ECOLOGICAL SUCCESS AND THEIR DIVERSE INTERACTIONS WITH OTHER



ORGANISMS. THE CAMPBELL BIOLOGY FRAMEWORK TYPICALLY EMPHASIZES THESE CORE ATTRIBUTES AS FOUNDATIONAL TO
UNDERSTANDING FUNGAL DIVERSITY.

ONE OF THE MOST SIGNIFICANT CHARACTERISTICS IS THEIR MODE OF NUTRITION. FUNGI ARE HETEROTROPHS, MEANING THEY
OBTAIN NUTRIENTS FROM EXTERNAL SOURCES. HO\X/EVER, UNLIKE ANIMALS THAT INGEST FOOD, FUNGI ABSORB NUTRIENTS AFTER
SECRETING DIGESTIVE ENZYMES EXTERNALLY. THIS PROCESS IS FACILITATED BY THEIR CELLULAR STRUCTURE. THE FUNGAL BODY
IS TYPICALLY COMPOSED OF MICROSCOPIC, THREAD-LIKE STRUCTURES CALLED HYPHAE. THESE HYPHAE FORM A NETWORK,
KNOWN AS A MYCELIUM, WHICH MAXIMIZES SURFACE AREA FOR ABSORPTION. THIS ABSORPTIVE NUTRITION ALLOWS FUNGI TO
COLONIZE A WIDE RANGE OF SUBSTRATES, FROM DECAYING ORGANIC MATTER TO LIVING TISSUES.

ANOTHER DEFINING FEATURE IS THE COMPOSITION OF THEIR CELL WALLS. FUNGAL CELL WALLS ARE PRIMARILY MADE OF CHITIN, A
STRONG POLYSACCHARIDE ALSO FOUND IN THE EXOSKELETONS OF ARTHROPODS. THIS CHITINOUS STRUCTURE PROVIDES
RIGIDITY AND PROTECTION TO FUNGAL CELLS, CONTRIBUTING TO THEIR ABILITY TO WITHSTAND VARIOUS ENVIRONMENTAL
CONDITIONS. REPRODUCTION IN FUNGI IS ALSO HIGHLY DIVERSE AND CAN OCCUR BOTH ASEXUALLY AND SEXUALLY. ASEXUAL
REPRODUCTION OFTEN INVOLVES THE PRODUCTION OF SPORES, WHICH ARE DISPERSED TO NEW LOCATIONS. SEXUAL
REPRODUCTION TYPICALLY INVOLVES THE FUSION OF HYPHAE OR SPECIALIZED REPRODUCTIVE CELLS, LEADING TO THE
FORMATION OF GENETICALLY DIVERSE SPORES.

MaJOR FUNGAL PHYLA IN THE US

THE FUNGAL KINGDOM IS CONVENTIONALLY DIVIDED INTO SEVERAL MAJOR PHYLA, EACH REPRESENTING A DISTINCT
EVOLUTIONARY LINEAGE WITH UNIQUE MORPHOLOGICAL AND REPRODUCTIVE CHARACTERISTICS. THE UNITED STATES, WITH ITS
VARIED CLIMATES AND HABITATS, HOSTS REPRESENTATIVES FROM ALL THESE MAJOR GROUPS, SHOWCASING A REMARKABLE
BREADTH OF FUNGAL DIVERSITY.

CHYTRIDIOMYCOTA

THE CHYTRIDIOMYCOTA, OFTEN REFERRED TO AS CHYTRIDS, ARE AMONG THE SIMPLEST AND MOST PRIMITIVE FUNGI. A KEY
DISTINGUISHING FEATURE OF CHYTRIDS IS THE PRESENCE OF FLAGELLATED SPORES, KNOWN AS ZOOSPORES. THESE SPORES ARE
MOTILE AND USE FLAGELLA TO PROPEL THEMSELVES THROUGH AQUATIC ENVIRONMENTS OR MOIST SOIL. THIS CHARACTERISTIC
SUGGESTS AN EVOLUTIONARY LINK TO ANCESTRAL PROTISTS. W/HILE OFTEN MICROSCOPIC AND OVERLOOKED, CHYTRIDS PLAY
SIGNIFICANT ECOLOGICAL ROLES, PARTICULARLY AS DECOMPOSERS IN AQUATIC ECOSYSTEMS AND AS PARASITES OF PLANTS
AND ANIMALS. IN THE US, VARIOUS CHYTRID SPECIES ARE FOUND IN FRESHWATER PONDS, STREAMS, AND MOIST SOILS,
CONTRIBUTING TO THE BREAKDOWN OF ORGANIC MATERIAL.

ZYGOMYCOTA

THE ZYGOMYCOTA, COMMONLY KNOWN AS CONJUGATION FUNGI, ARE CHARACTERIZED BY THEIR RAPID GROWTH AND THEIR
REPRODUCTIVE STRATEGY INVOLVING ZYGOSPORES. THESE ZYGOSPORES ARE TYPICALLY THICK-WALLED AND RESISTANT,
FORMED DURING SEXUAL REPRODUCTION THROUGH THE FUSION OF SPECIALIZED HYPHAE. MANY FAMILIAR MOLDS, SUCH AS
RHIZOPUS STOLONIFER (BREAD MOLD)/ BELONG TO THIS PHYLUM. THESE FUNGI ARE WIDESPREAD IN THE US/ OFTEN FOUND
COLONIZING DECAYING ORGANIC MATTER, SUCH AS FRUITS, VEGETABLES, AND DUNG. SOME SPECIES ARE ALSO IMPORTANT IN
INDUSTRIAL PROCESSES, LIKE THE PRODUCTION OF CERTAIN ANTIBIOTICS AND FERMENTATION PRODUCTS. THEIR ABILITY TO
QUICKLY COLONIZE SUBSTRATES MAKES THEM SIGNIFICANT DECOMPOSERS IN VARIOUS US HABITATS.

GLOMEROMYCOTA

THE GLOMEROMYCOTA IS A RELATIVELY SMALL BUT ECOLOGICALLY VITAL PHYLUM. THE DEFINING CHARACTERISTIC OF THIS



GROUP IS THEIR SYMBIOTIC RELATIONSHIP WITH PLANTS, FORMING ARBUSCULAR MYCORRHIZAE. IN THESE MYCORRHIZAL
ASSOCIATIONS, THE FUNGAL HYPHAE PENETRATE THE ROOT CELLS OF PLANTS, FORMING BRANCHED STRUCTURES CALLED
ARBUSCULES, WHERE NUTRIENT EXCHANGE OCCURS. THE FUNGI PROVIDE PLANTS WITH ESSENTIAL MINERALS, PARTICULARLY
PHOSPHORUS, FROM THE SOIL, WHILE THE PLANTS SUPPLY THE FUNGI WITH CARBOHYDRATES. THESE SYMBIOTIC RELATIONSHIPS
ARE CRUCIAL FOR THE HEALTH AND GROWTH OF MOST TERRESTRIAL PLANTS IN THE US/ ENHANCING NUTRIENT UPTAKE AND
DROUGHT TOLERANCE. GLOMEROMYCOTA ARE UBIQUITOUS IN SOILS ACROSS NORTH AMERICA, SILENTLY SUPPORTING THE
VAST PLANT COMMUNITIES WE OBSERVE.

ASCOMYCOTA

THE ASCOMYCOTA, OR SAC FUNGI, REPRESENT THE LARGEST PHYLUM IN THE FUNGAL KINGDOM, ENCOMPASSING A TREMENDOUS
DIVERSITY OF FORMS. THEIR DEFINING FEATURE IS THE PRODUCTION OF SPORES, CALLED ASCOSPORES, WITHIN A SAC-LIKE
STRUCTURE CALLED AN ASCUS. THIS PHYLUM INCLUDES MANY FAMILIAR ORGANISMS SUCH AS YEASTS, MORELS, TRUFFLES, CUP
FUNGI, AND MANY TYPES OF MOLDS AND MILDEWS. IN THE US, ASCOMYCOTA ARE FOUND IN VIRTUALLY EVERY CONCEIVABLE
HABITAT. THEY ARE ESSENTIAL DECOMPOSERS, PLAYING A CRITICAL ROLE IN BREAKING DOWN COMPLEX ORGANIC MATERIALS LIKE
LIGNIN AND CELLULOSE IN FORESTS. MANY ARE SYMBIOTIC, FORMING LICHENS WITH ALGAE OR CYANOBACTERIA, AND OTHERS ARE
ECONOMICALLY IMPORTANT, SUCH AS THE YEASTS USED IN BAKING AND BREWING (SACCHAROMYCES CEREVISIAE), OR MORELS
AND TRUFFLES HARVESTED FOR CULINARY PURPOSES. THEY ALSO INCLUDE SIGNIFICANT PLANT PATHOGENS, IMPACTING
AGRICULTURE AND FOREST HEALTH ACROSS THE NATION.

BAsiDioMYcoTA

THE BASIDIOMYCOTA ARE PERHAPS THE MOST WIDELY RECOGNIZED FUNGAL GROUP DUE TO THE PRESENCE OF MANY SPECIES
THAT PRODUCE MACROSCOPIC FRUITING BODIES, SUCH AS MUSHROOMS, PUFFBALLS, AND SHELF FUNGI. THEIR CHARACTERISTIC
REPRODUCTIVE STRUCTURE IS THE BASIDIUM, A CLUB~SHAPED CELL ON WHICH SEXUAL SPORES, CALLED BASIDIOSPORES, ARE
BORNE. THIS PHYLUM INCLUDES A VAST ARRAY OF SPECIES WITH CRITICAL ECOLOGICAL ROLES. IN US FORESTS,
BASIDIOMYCETES ARE PRINCIPAL DECOMPOSERS OF WOOD AND OTHER PLANT MATERIAL, DRIVING NUTRIENT CYCLING. MANY ARE
MYCORRHIZAL, FORMING ECTOMYCORRHIZAE WITH TREES, WHICH ARE VITAL FOR FOREST HEALTH. THE DIVERSITY OF MUSHROOMS
FOUND IN THE US IS IMMENSE, RANGING FROM EDIBLE SPECIES TO POISONOUS ONES, UNDERSCORING THE IMPORTANCE OF
ACCURATE IDENTIFICATION. THEY ALSO INCLUDE IMPORTANT PATHOGENS OF PLANTS AND ANIMALS, CONTRIBUTING TO THE
COMPLEX DYNAMICS OF ECOSYSTEMS.

EcoLoaicAL RoLEs ofF FuNaGi IN US EcosYsTeEMs

FUNGI ARE FUNDAMENTAL TO THE FUNCTIONING OF VIRTUALLY ALL ECOSYSTEMS ACROSS THE UNITED STATES, PERFORMING A
RANGE OF CRITICAL ECOLOGICAL SERVICES THAT SUSTAIN LIFE. THEIR UBIQUITY AND METABOLIC VERSATILITY ALLOW THEM TO
INTERACT WITH THE ENVIRONMENT IN PROFOUND WAYS.

DeEcoMPOSERS

PERHAPS THE MOST WELL-KNOWN ROLE OF FUNGI IN US ECOSYSTEMS IS THEIR FUNCTION AS DECOMPOSERS. THEY ARE NATURE'S
PRIMARY RECYCLERS, BREAKING DOWN DEAD ORGANIC MATTER SUCH AS FALLEN LEAVES, DEAD WOOD, AND ANIMAL CARCASSES.
W/ ITHOUT THE TIRELESS EFFORTS OF FUNGI, VAST AMOUNTS OF NUTRIENTS WOULD REMAIN LOCKED UP IN DEAD BIOMASS,
PREVENTING NEW LIFE FROM EMERGING. FUNGI SECRETE POWERFUL ENZYMES CAPABLE OF DIGESTING COMPLEX MOLECULES LIKE
CELLULOSE AND LIGNIN, WHICH MANY OTHER ORGANISMS CANNOT BREAK DOWN. THIS PROCESS RELEASES ESSENTIAL NUTRIENTS,
SUCH AS CARBON, NITROGEN, AND PHOSPHORUS, BACK INTO THE SOIL, MAKING THEM AV AILABLE FOR UPTAKE BY PLANTS. THE
DIVERSE FUNGAL COMMUNITIES FOUND IN US FORESTS, GRASSLANDS, AND WETLANDS ARE INDISPENSABLE FOR MAINTAINING SOIL
FERTILITY AND SUPPORTING PLANT GROWTH.



SYMBIONTS

FUNGI ENGAGE IN A MULTITUDE OF SYMBIOTIC RELATIONSHIPS THAT ARE ESSENTIAL FOR THE SURVIVAL AND SUCCESS OF MANY
OTHER ORGANISMS IN THE US. THE MOST PROMINENT OF THESE ARE MYCORRHIZAL ASSOCIATIONS, WHERE FUNGI COLONIZE PLANT
ROOTS. AS PREVIOUSLY DISCUSSED, ARBUSCULAR MYCORRHIZAE, FORMED BY GLOMEROMYCOTA, ARE VITAL FOR OVER 800/0
OF PLANT SPECIES, INCLUDING MANY CROPS AND WILD PLANTS ACROSS THE CONTINENT. ECTOMYCORRHIZAE, OFTEN FORMED BY
BASIDIOMYCOTA AND ASCOMYCOTA, ARE CRUCIAL FOR THE HEALTH OF CONIFEROUS AND DECIDUOUS FORESTS THROUGHOUT
THE US/ ENHANCING NUTRIENT AND WATER UPTAKE FOR TREES LIKE PINES, OAKS, AND MAPLES. FUNGI ALSO FORM LICHENS, A
COMPOSITE ORGANISM CONSISTING OF A FUNGUS AND AN ALGA OR CYANOBACTERIUM, WHICH CAN COLONIZE HARSH
ENVIRONMENTS LIKE BARE ROCK AND ARE COMMON ACROSS DIVERSE US LANDSCAPES, FROM DESERTS TO ALPINE TUNDRA.

PATHOGENS

W/HILE OF TEN SEEN IN A BENEFICIAL LIGHT, FUNGI ALSO ACT AS PATHOGENS, CAUSING DISEASES IN PLANTS, ANIMALS, AND
HUMANS. THE IMPACT OF FUNGAL PATHOGENS ON US ECOSYSTEMS AND HUMAN HEALTH CAN BE SIGNIFICANT. IN AGRICULTURE,
FUNGAL DISEASES CAN DEVASTATE CROPS, LEADING TO ECONOMIC LOSSES. For EXAMPLE, RUSTS AND SMUTS ARE COMMON
FUNGAL PATHOGENS AFFECTING CEREAL CROPS, WHILE BLIGHTS CAN IMPACT FRUIT AND VEGETABLE PRODUCTION. IN FORESTS,
INTRODUCED FUNGAL PATHOGENS LIKE THE CHESTNUT BLIGHT (CRYPHONECTEIA PARASITICA) HAVE DECIMATED NATIVE
AMERICAN CHESTNUT POPULATIONS, DRAMATICALLY ALTERING FOREST COMPOSITION. HUMAN FUNGAL INFECTIONS, RANGING
FROM COMMON ATHLETE'S FOOT AND RINGWORM CAUSED BY DERMATOPHYTES TO MORE SERIOUS SYSTEMIC INFECTIONS, ARE
ALSO AN IMPORTANT CONSIDERATION. UNDERSTANDING THESE PATHOGENIC FUNGI IS CRUCIAL FOR DISEASE MANAGEMENT AND
PUBLIC HEALTH IN THE UNITED STATES.

EconoMic AND MEeDICAL SIGNIFICANCE oF US FuNaI

BEYOND THEIR ECOLOGICAL IMPORTANCE, FUNGI HOLD CONSIDERABLE ECONOMIC AND MEDICAL SIGNIFICANCE WITHIN THE UNITED
STATES. THEIR UNIQUE BIOCHEMICAL CAPABILITIES HAVE BEEN HARNESSED FOR A VARIETY OF BENEFICIAL APPLICATIONS.

IN THE FOOD INDUSTRY, FUNGI ARE INDISPENSABLE. YEASTS/ PARTICULARLY SACCHAROMYCES CEREVISIAE, ARE CENTRAL TO THE
PRODUCTION OF BREAD, BEER, AND WINE, PRODUCTS CONSUMED AND PRODUCED WIDELY ACROSS THE US. EpisLE MUSHROOMS,
INCLUDING CULTIVATED VARIETIES LIKE BUTTON MUSHROOMS AND SHIITAKE, AS WELL AS WILD"HARVESTED DELICACIES LIKE
MORELS AND CHANTERELLES, REPRESENT A VALUABLE FOOD SOURCE AND A SIGNIFICANT INDUSTRY. FURTHERMORE, FUNGI ARE
USED IN THE PRODUCTION OF CERTAIN CHEESES, AND SOME MOLDS ARE ESSENTIAL FOR THE FLAVOR DEVELOPMENT IN SPECIFIC
VARIETIES. THE FERMENTATION CAPABILITIES OF FUNGI ARE ALSO UTILIZED IN THE PRODUCTION OF VARIOUS INDUSTRIAL
CHEMICALS AND ENZYMES USED IN DETERGENTS, TEXTILES, AND BIOFUELS.

MEDICALLY, FUNGI HAVE REVOLUTIONIZED HEALTHCARE. THE DISCOVERY OF PENICILLIN FROM THE MOLD PENICILLIUM NOTATUM
USHERED IN THE AGE OF ANTIBIOTICS, SAVING COUNTLESS LIVES. \W/HILE PENICILLIN IS PRODUCED BY A MOLD NOT NECESSARILY
NATIVE TO THE US, ITS DISCOVERY AND SUBSEQUENT RESEARCH HAVE HAD A PROFOUND IMPACT GLOBALLY, INCLUDING WITHIN
THE US. MANY OTHER LIFE-SAVING DRUGS ARE DERIVED FROM FUNGAL METABOLITES, INCLUDING IMMUNOSUPPRESSANTS USED IN
ORGAN TRANSPLANTATION (E.G./ CYCLOSPORINE FROM TOLYPOCLADIUM INFLATUM) AND CHOLESTEROL-LOWERING STATINS
(E.G./ LOVASTATIN FROM ASPERGILLUS TERREUS). RESEARCH CONTINUES INTO THE VAST UNTAPPED POTENTIAL OF FUNGAL
COMPOUNDS FOR DEVELOPING NEW ANTIMICROBIAL AGENTS, ANTICANCER DRUGS, AND OTHER THERAPEUTIC TREATMENTS, WITH
SIGNIFICANT RESEARCH INSTITUTIONS ACROSS THE US ACTIVELY INVOLVED IN THIS ENDEAVOR.

CHALLENGES AND FUTURE DIRECTIONS IN FUNGAL RESEARCH IN THE US

DESPITE THE EXTENSIVE KNOWLEDGE GAINED ABOUT FUNGI, SIGNIFICANT CHALLENGES REMAIN IN FULLY UNDERSTANDING AND
APPRECIATING THE FUNGAL KINGDOM, PARTICULARLY WITHIN THE DIVERSE LANDSCAPES OF THE UNITED STATES. THE SHEER



SCALE OF FUNGAL DIVERSITY, MUCH OF WHICH REMAINS UNDISCOVERED OR POORLY CHARACTERIZED, PRESENTS A FORMIDABLE
TASK FOR RESEARCHERS. MANY FUNGAL SPECIES ARE MICROSCOPIC, LIVE IN INACCESSIBLE ENVIRONMENTS LIKE DEEP SOILS OR
INSIDE OTHER ORGANISMS, OR HAVE COMPLEX LIFE CYCLES THAT ARE DIFFICULT TO STUDY.

ONE OF THE MAJOR CHALLENGES IS THE IDENTIFICATION AND CLASSIFICATION OF NEW SPECIES. WITH ADVANCEMENTS IN
MOLECULAR TECHNIQUES, SUCH AS DNA SEQUENCING, SCIENTISTS ARE CONTINUALLY DISCOVERING NEW FUNGAL LINEAGES, BUT
INTEGRATING THESE FINDINGS INTO EXISTING TAXONOMIC FRAMEW ORKS AND UNDERSTANDING THEIR ECOLOGICAL ROLES REQUIRES
ONGOING EFFORT. FURTHERMOEE, THE IMPACT OF CLIMATE CHANGE AND HUMAN ACTIVITIES, SUCH AS DEFORESTATION AND
POLLUTION, ON FUNGAL COMMUNITIES ACROSS THE US IS A GROWING CONCERN. MANY FUNGAL SPECIES ARE SENSITIVE TO
ENVIRONMENTAL CHANGES, AND THEIR DECLINE COULD HAVE CASCADING EFFECTS ON THE ECOSYSTEMS THEY INHABIT.

FUTURE RESEARCH DIRECTIONS IN THE US ARE LIKELY TO FOCUS ON SEVERAL KEY AREAS. UNCOVERING THE VAST UNKNOWN
FUNGAL BIODIVERSITY THROUGH EXTENSIVE SAMPLING AND MOLECULAR SURVEYING WILL BE CRITICAL. UNDERSTANDING THE
COMPLEX INTERACTIONS BETWEEN FUNGI AND OTHER ORGANISMS, INCLUDING THEIR ROLES IN HEALTH AND DISEASE, REMAINS A
PRIORITY. THE DEVELOPMENT OF NOVEL BIOTECHNOLOGICAL APPLICATIONS, FROM BIOREMEDIATION TO THE DISCOVERY OF NEW
PHARMACEUTICALS, WILL CONTINUE TO DRIVE RESEARCH. CONSERVATION EFFORTS WILL ALSO BECOME INCREASINGLY
IMPORTANT AS SCIENTISTS WORK TO PROTECT VULNERABLE FUNGAL POPULATIONS AND THEIR HABITATS ACROSS THE DIVERSE
ECOLOGICAL ZONES OF THE UNITED STATES.












FAQ

Q: WHAT ARE THE MOST COMMON FUNGAL PHYLA FOUND IN THE UNITED STATES?

A: THE MOST COMMON AND ECOLOGICALLY SIGNIFICANT FUNGAL PHYLA FOUND IN THE UNITED STATES INCLUDE ASCOMYCOTA
(sAc FUNGI), BAsiDIoMYCOTA (cLUB FUNGI), GLOMEROMYCOTA (ARBUSCULAR MYCORRHIZAL FUNGI), ZYGOMYCOTA
(CONJUGATION FUNGI), AND CHYTRIDIOMYCOTA (CHYTRIDS). EACH PHYLUM EXHIBITS UNIQUE CHARACTERISTICS AND PLAYS
DISTINCT ROLES IN VARIOUS US ECOSYSTEMS.

Q: How DO FUNGI CONTRIBUTE TO NUTRIENT CYCLING IN US FORESTS?

A: FUNGI, PARTICULARLY BASIDIOMYCOTA AND ASCOMYCOTA, ACT AS PRIMARY DECOMPOSERS IN US FORESTS. THEY SECRETE
ENZYMES THAT BREAK DOWN COMPLEX ORGANIC MATTER LIKE DEAD WOOD AND FALLEN LEAVES, RELEASING ESSENTIAL NUTRIENTS
SUCH AS CARBON, NITROGEN, AND PHOSPHORUS BACK INTO THE SOIL. THIS PROCESS MAKES THESE NUTRIENTS AV AILABLE FOR
UPTAKE BY TREES AND OTHER PLANTS, SUPPORTING FOREST GROWTH AND HEALTH.

Q: WHAT IS THE SIGNIFICANCE OF MYCORRHIZAL FUNGI IN NORTH AMERICAN
AGRICULTURE?

A: MYCORRHIZAL FUNGI, ESPECIALLY THOSE IN THE GLOMEROMYCOTA PHYLUM, FORM SYMBIOTIC RELATIONSHIPS WITH THE
ROOTS OF MOST AGRICULTURAL CROPS GROWN IN THE US. THESE FUNGI ENHANCE THE PLANTS' ABILITY TO ABSORB WATER
AND ESSENTIAL NUTRIENTS, PARTICULARLY PHOSPHORUS, FROM THE SOIL, LEADING TO IMPROVED GROWTH, YIELD, AND
RESILIENCE TO ENVIRONMENTAL STRESSES LIKE DROUGHT.

QZ CAN YOU PROVIDE EXAMPLES OF ECONOMICALLY IMPORTANT FUNGI FOUND IN THE
USe

A: YES, SEVERAL FUNGI HAVE SIGNIFICANT ECONOMIC VALUE IN THE US. THESE INCLUDE EDIBLE MUSHROOMS LIKE MORELS AND
CULTIVATED VARIETIES SUCH AS BUTTON AND SHIITAKE MUSHROOMS. YEASTS, PRIMARILY SACCHAROMYCES CEREVISIAE, ARE
CRUCIAL FOR THE BAKING AND BREWING INDUSTRIES. FURTHERMORE, FUNGI ARE SOURCES FOR VALUABLE PHARMACEUTICALS LIKE
STATINS AND IMMUNOSUPPRESSANTS.

Q: WHAT ROLE DO FUNGI PLAY IN THE HEALTH OF THE US ENVIRONMENT?

A: FUNGI ARE INTEGRAL TO ENVIRONMENTAL HEALTH IN THE US. THEY ARE ESSENTIAL DECOMPOSERS, PREVENTING THE
ACCUMULATION OF DEAD ORGANIC MATTER AND RECYCLING NUTRIENTS. THEIR SYMBIOTIC RELATIONSHIPS WITH PLANTS, LIKE
MYCORRHIZAE, ARE FUNDAMENTAL TO THE SUCCESS OF TERRESTRIAL ECOSYSTEMS. SOME FUNGI ARE ALSO UTILIZED IN
BIOREMEDIATION TO CLEAN UP POLLUTANTS.

QI ARE THERE ANY NATIVE FUNGAL SPECIES IN THE US THAT ARE OF PARTICULAR
CONCERN FOR PLANT HEALTH?

A: YES, SEVERAL NATIVE FUNGAL SPECIES CAN BE SIGNIFICANT PATHOGENS. FOR EXAMPLE, CRYPHONECTRIA PARASITICA, THE
CAUSE OF CHESTNUT BLIGHT, DECIMATED NATIVE AMERICAN CHESTNUT TREES, DRASTICALLY ALTERING FOREST ECOSYSTEMS.
OTHER NATIVE FUNGI CAN CAUSE DISEASES IN VARIOUS TREE SPECIES AND AGRICULTURAL CROPS, IMPACTING BOTH NATURAL
LANDSCAPES AND FOOD PRODUCTION.



QZ How IS CLIMATE CHANGE EXPECTED TO AFFECT FUNGAL DIVERSITY IN THE US?

A: CLIMATE CHANGE POSES A SIGNIFICANT THREAT TO FUNGAL DIVERSITY IN THE US. ALTERATIONS IN TEMPERATURE AND
PRECIPITATION PATTERNS CAN IMPACT FUNGAL GROWTH, REPRODUCTION, AND DISTRIBUTION. CHANGES IN SOIL MOISTURE AND
TEMPERATURE CAN FAVOR CERTAIN FUNGAL SPECIES OVER OTHERS, POTENTIALLY LEADING TO SHIFTS IN COMMUNITY
COMPOSITION AND THE DECLINE OF SENSITIVE SPECIES, WHICH COULD DISRUPT ECOSYSTEM FUNCTIONS.
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