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W h a t  i s
BIODIVERSITY?

All the different kinds of living 
organisms you find in one area, 
including plants , animals , fungi, and 
microorganisms like bacteria.

Healthier
Resilient
Stable

Cropping systems



CO N V E N T I O N A L  I N T E N S I F I C AT I O N  
O F  C R O P  P R O D U C T I O N

Decreased crop diversity

Chemical fertilizers

Pesticides

Larger farms

Market forces

Aguilar et al., 2015



E CO S YS T E M  S E R V I C E S  P R O V I D E D  BY  A L FA L FA



Plants, habitat for insects, small herbivores, birds, 
reptiles , amphibians , bacteria and fungi

99% of ins ects  in alfalfa are beneficial
>1000 s pp. of ins ects

182 species  of birds , mammals , reptiles , and 
amphibians  (P utnam et al.,  2001)

Habitat for microarthropods , earthworms , 
ins ect's  larvae, nematodes , roots , fungi, bacteria

Tri-partite s ymbios is  with Synorhizobia
(N2 fixation) and arbuscular mycorrhizae fungal  

(AMF) communities

Aboveground Belowground



Alfalfa can substantially enhance pollinators 
Alfalfa for hay is  harves ted in late bud or early 

bloom
S erve as  buffer from pes ticides  in croplands

Many non-flying ins ects  and arthropods  live in 
the canopy or below it

many of thes e are predators  of ins ects pests  
(spiders , lady bug larvae,s yrphid larvae, etc.)

Pollinators Canopy insects



Objec tive: to evaluate the biodiversity of arthropods in alfalfa in comparison to 
s ummer fallow (no crop), s oybean, corn, wheat, forage s orghum and s unflower and 
in corn and forage s orghum intercropped with alfalfa. 

P reliminary res ults  of 2022:  S pecimens  varied in number and divers ity by crop and 
time of the s eas on.

A R T H R O P O D S  D I V E R S I T Y  I N  
D I F F E R E N T  C R O P S

Anastasia Kurth, MS student



•US DA -NIFA -A S A F S  9/2022-8/2024. E s tablis hing alfalfa in interc ropping with 
s unflower and s orghum to improve alfalfa yield and profitability, P D, Award 
no. 2022-70005-38225, $587,671

•US DA -NIFA -S A S . 10/2021-9/2026. F os tering R es ilienc e and E c os ys tem 
S ervic es  in L ands c apes  by Integrating Divers e P erennial C irc ular S ys tems  
(R E S IL IE NC E  C A P ). Award no. 2021-68012-35917;  $9,999,978 (to my 
program $747,868). A gronomy R es earc h lead, c o-P D

A R T H R O P O D S  D I V E R S I T Y  I N  
D I F F E R E N T  C R O P S

In corn -alfalfa interc ropping - stic ky traps  in 
alfalfa alone had greater number and divers ity  
of  spec ies  than in c orn and  alfalfa-
interc ropped in c orn

P hotos : Haley Mosqueda, P hD student

Corn-alfalfa

Corn

Alfalfa



Mesofauna
Microarthropods  

E arthworms 

B I O D I V E R S I T Y  I N  T H E  
S O I L  I N  A L FA L FA

Microorganisms
R hizos phere



D I V E R S I T Y  A N D  R I C H N E S S  O F  F U N G A L  A N D  
B A C T E R I A L  B I O M A S S  I N  A L FA L FA

• Rhizosphere of alfalfa has trillions of microorganisms, 
10-100 times > soil away from the root.

• Crop rotations including alfalfa had significantly 
greater fungal and bacterial biomass, diversity index 
and richness in the soil compared with corn and 
soybean (Niu et al., 2020; Potter et al., 2022, Baldwin -Nordick et al., 2022, 

Potter et al., 2021).

• 62% > microbial biomass in a rotation with 2 years 
alfalfa compared with corn (Baldwin -Nordick et al ., 2022).

R elease of  C - and N -r ic h 
exudates

Alter  mic robial 
c ommunities func tions



USDA-NIFA- ASAFS. 2019. Alfalfa management practices and their 
effect on arbuscular mycorrhizal fungi (AMF) populations- towards 

improving health, productivity, and sustainability of alfalfa production. 
Heike Bucking, University of Missouri  and Sara Bauder, SDSU

Improving Health, Productivity, and 

Sustainability in Alfalfa

Objec tives
To establish alfalfa while growing corn at 30 and 60 inch

row spacing.

To determine the AM fungal colonization in alfalfa plants 
grown in intercropping systems with corn compared with 

alfalfa in monoculture .

To identify the diversity of existing arbuscular mycorrhizal 
(AM) fungal communities in alfalfa production systems in 

North Dakota and South Dakota.



D I V E R S I T Y  O F  A R B U S C U L A R  
M YCO R R H I Z A E  F U N G I  (A M F )  
I N  A L FA L FA
-C olonization of alfalfa roots  by AMF  was  highly 
variable but there was  a s light increase in AMF  root 
colonization in alfalfa grown in intercropping with 
corn.
-C olonization of AMF  was  greater in North Dakota 
s ites  vs . S outh Dakota s ites .

-G razing had a greater impact in colonization than 
hayed fields .

Photo: Heike Bucking, University of Missouri



Relationships between soil parameters and nodules 
found in 2021. P oints  are average nodule number found 
at individual s ites  across  ND. G enerally acidic pH and 
high soil nitrogen content resulted in less  nodules .

D I V E R S I T Y  O F  S I N O R H I ZO B I A  
I N  A L FA L FA

NAFA 10/2021 -09/2022. Barney Geddes and M. Berti.  Identification of 
rhizobium inoculants tailored for performance with new alfalfa varieties and 
diverse soil types.  Photo: Barney Geddes.

Photo: Barney Geddes

Kg/ha



Summary
Although the information is preliminary,
past research and new research is indicating 
integrating alfalfa into cropping systems:

Increases quantity and diversity of arthropods 
in the canopy

Increases fungal and bacterial biomass and 
richness

Enhances diversity of Sinorhizobia and  
arbuscular mycorrhizal fungi

A lot more wonders of alfalfa  
yet to come



Thank you!
marisol.berti@ndsu.edu
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