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Talk Outline:

i) Brassicas’ and nematode biology

il) Possibilities for multiple uses

ili) Application of fertilizer use etficiency (FUE) model




Umbrella Project:
Physiological basis for an integrated approach

towards sustainable nematode management

Theme strategic steps:

I: Host-nematode-nutrient interactions
II: Adaptation and parasitic variability
II1: Efficiency of management strategies
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WHY DID WE DO THE WORK?
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Wise use of trap and _cover crops




OSR’s attributes and host phenology

500
Degree days (base 10 °C)
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Meloidogyne hapla in OSR (Diakon and Ro4S-
PSOSR) at 504 degree days (base 10 C; 28 days)

Soil types Nematodes/g fresh root (#) Dry shoot
total Weight (g)

Sandy 104 a 0.95¢

Loamy sand 31b 1.16 a

Muck 10 ¢ 1.53 a




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

Soil types Nematodes/g fresh root (#) Dry shoot
total Weight (g)
Sandy 104 a 0.95¢
Loamy sand 31b 1.16 a
Muck 10 c 1.53 a

Nematology 10: 373-379




Wise use of cover crops-Conclusion

» Know when the target nematode
completes a life cycle
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Balancing OSR’s use and nematode life cycle:

500
Degree days (base 10 °C)



Nematodes/g root + /100 ml of soil (x 1,000)

Measure Seasonal Fluctuation, not P/P; only!

40

30

20

10

6 kg/ha Year 1

81 111 141

Year 2

b

__ B

35 6 3 90 124
D ays after planting

Precision Agriculture 2008, in press.



Talk Outline:

i) Brassicas’ and nematode biology

il) Possibilities for multiple uses (Arugula)




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




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




Experimental conditions at time zero.

Components Soil types
Sandy
Texture (%) | Sandy! | loam? | Muck? M. hapla
Sand | 94.14 | 722 | 59.8 eges/ 300
Silt| 5.5 204 | 198 ml of soil
Clay | 04 8.4 20.4 0
pH 6.6 7.3 6.4 4000
NO; 1.07 8.6 35.6 8000
N (added) | 345 | 27.0 0

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

Melakeberhan et al. unpublished



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

Nems/g Shoot nutrient contents (%)?
Soil types root! N P K Ca Mg
Sandy 13.9b 375a 034a 37l1a 263a 060a
Sandy loam | 44.7 a 3.86a 042b 433b 231b 0.55b
Muck 254 ab 497 b 0.56¢c 48lc 296c¢c 046¢

Data are means of '16 and 224 replications.

Melakeberhan et al. unpublished



What does it mean?

Possibili Efficiency for Application Likely use as a
ties
Host Nematode | Site- | Broad | Trap | Biofu | Veget
growth trapping | specific migant | able
1 Efficient Efficient ‘/ ‘/ ‘/ / ‘/
10 Inefficient | Inefficient - - - - -
vV =Yes: - = Unlikely.

Melakeberhan et al. unpublished




Talk Outline:

i) Brassicas’ and nematode biology

il) Possibilities for multiple uses

ili) Application of fertilizer use etficiency (FUE) model




Why biological management of soil health?

l

Agronomic, ecological, economic, pest management & Social

=> [dentity soil conditions
> Change soil conditions



The World of Nematodes
Trophic group  Menus

Carnivores = Animals

Omnivores == A nimals/plants

Herbovores i plants

Bacteriovores = pacteria

Fungivores = pungi

Preditors f> Nematodes

Bio-indicators

Nutrient recycling



Why biological management of soil health?

l

Agronomic, ecological, economic, pest management & Social

=> |dentity soil conditions
> Change soil conditions
=> Multi-dimensional integration




Fertilizer use efficiency (FUE) model:
» Responses are variable

» Integrated analysis identifies management options

Nematology, 8: 129-137
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Why biological management of soil health?

l

Agronomic, ecological, economic, pest management & Social

=> [dentity soil conditions
=> Change soil conditions
=> Multi-dimensional integration

Integrated Soil Biological Adjustment Barometers
(ISBAB)?

©H. Melakeberhan, 8 June 2007
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