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Talk Outline:

i) Brassicas’ and nematode biology

ii) Possibilities for multiple uses 

iii) Application of fertilizer use efficiency (FUE) model 



Umbrella Project:
Physiological basis for an integrated approach

towards sustainable nematode management

Central theme:
Organismal to ecosystem level of interactions

Theme strategic steps:
I: Host-nematode-nutrient interactions
II: Adaptation and parasitic variability
III: Efficiency of management strategies
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WHY DID WE DO THE WORK?

Brassicas (mustard) multi-purpose use:
Trap crop (do not allow full development)

Cover crop 

Biofumigant (glucosinolate =>                           )

Vegetable crop (some)

Combinations

IsothiocyanateIsothiocyanate

Diseases
Diseases

Insects
Insects

Nematodes

Nematodes
Weeds
Weeds
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WHY DID WE DO THE WORK?

Growers’ observation:
Increased infection after oil seed radish (OSR) use

Implication:
Potential loss of OSR use

Questions:
What could be the basis for growers’ concerns?



Wise use of trap and cover crops



OSR Yellow mustard

OSR’s attributes and host phenology:

~ 50 days old

Trap crop

Cover crop 

Biofumigant

Combinations

Degree days (base 10 oC)
0 500 1000



Background

(Dr. R.S. Hussey, U of G)



1.53 a10 cMuck
1.16 a31 bLoamy sand
0.95 c104 aSandy

total
Dry shoot
Weight (g)

Nematodes/g fresh root (#)Soil types

Meloidogyne hapla in OSR (Diakon and Ro4S-
PSOSR) at 504 degree days (base 10 C; 28 days)



1.53 a82 a10 cMuck

1.16 a68 b31 bLoamy sand

0.95 c80 a104 aSandy

% femalestotal
Dry shoot
Weight (g)

Nematodes/g fresh root (#)Soil types

Meloidogyne hapla in OSR (Diakon and Ro4S-
PSOSR) at 504 degree days (base 10 C; 28 days)

Nematology 10: 373-379



Wise use of cover crops-Conclusion

►Know when the target nematode 
completes a life cycle



Background

(Dr. R.S. Hussey, U of G)
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OSR Yellow mustard

Balancing OSR’s use and nematode life cycle:

~ 50 days old

Trap crop

Cover crop 

Biofumigant

Combinations

Degree days (base 10 oC)
0 500 1000
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D a y s  a f t e r  p l a n t i n g

Y e a r  2

Y i e l d  =  6 4 6  k g / h a
R f   =  2 . 2
D N P D  =  5 1 4

Y i e l d  =  2 6 2  k g / h a
R f   =  1 . 2
D N P D  =  4 4 5

Measure Seasonal Fluctuation, not Pf/Pi only!

Precision Agriculture 2008, in press.



Talk Outline:

i) Brassicas’ and nematode biology

ii) Possibilities for multiple uses (Arugula) 



Promising multi-purpose crops:
Arugula (Eruca sativa L.)

Traps root-knot
Nematology 8:793-799



Promising multi-purpose crops:
Arugula (Eruca sativa L.)

Traps root-knot 
Nematology 8:793-799

Host to root-lesion

X



Experimental conditions at time zero.

027.034.5N (added)

35.68.61.07NO3

6.47.36.6pH

20.48.40.4Clay

19.820.45.5Silt

59.872.294.14Sand
Muck3

Sandy 
loam2Sandy1Texture (%)

Soil typesComponents

Collected from 1 tomato field in Southwest Michigan, 2MSU campus corn field and 3
celery farm in Western Michigan. 4 Data are means of three replications.

8000

4000

0

M. hapla
eggs/ 300 
ml of soil

Melakeberhan et al. unpublished



0.46 c2.96 c4.81 c0.56 c4.97 b25.4 abMuck
0.55 b2.31 b4.33 b0.42 b3.86 a44.7 aSandy loam
0.60 a2.63 a3.71 a0.34 a3.75 a13.9 bSandy

MgCaKPN

Shoot nutrient contents (%)2Nems/g 
root1Soil types

Data are means of  116 and  2 24 replications.

Means across two experiments at 24 days (430 degree-
days, base 10 oC) after Meloidogyne hapla inoculation. 

Melakeberhan et al. unpublished



What does it mean?

-----InefficientInefficient10

✓✓✓✓✓EfficientEfficient1

Veget
able

Biofu
migant

TrapBroadSite-
specific

Nematode
trapping

Host 
growth

Likely use as aApplicationEfficiency forPossibili
ties

✓ = Yes;  - = Unlikely.

Potential for entrepreneurship?
Melakeberhan et al. unpublished



Talk Outline:

i) Brassicas’ and nematode biology

ii) Possibilities for multiple uses 

iii) Application of fertilizer use efficiency (FUE) model 



Why biological management of soil health?

Agronomic, ecological, economic, pest management & Social

=> Identify soil conditions            
=> Change soil conditions



Bio-indicators
Nutrient recycling

Animals

Animals/plants

Plants

Bacteria

Fungi

Nematodes

Trophic group Menus
The World of Nematodes



Why biological management of soil health?

Agronomic, ecological, economic, pest management & Social

=> Identify soil conditions            
=> Change soil conditions
=> Multi-dimensional integration



Numbers of nematodes as % of control
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Fertilizer use efficiency (FUE) model:
►Responses are variable 
►Integrated analysis identifies management options
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Nematology, 8: 129-137



Numbers of herbivores as % of control
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FUE model- Assessing herbivores



Numbers of non-herbivores as % of control
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Assessing non-herbivores
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Numbers of non-herbivores as % of control
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Multi- and cross-disciplinary applications

Efficient for 
plant/soil and 
nematodes

Efficient for 
plant/soil, not 
for nematodes

Inefficient for 
plant/soil and 
nematodes

Efficient for 
nematodes, not 
for plant/soil

Participants:
Agronomists

Breeders

Crop Consultants

Ecologists 

Economists 

Environmentalists 

Soil Scientists



Why biological management of soil health?

Agronomic, ecological, economic, pest management & Social

=> Identify soil conditions
=> Change soil conditions
=> Multi-dimensional integration

Integrated Soil Biological Adjustment Barometers 
(ISBAB)?
©H. Melakeberhan, 8 June 2007
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