Ecological Interactions

Lessons from temperate alley cropping
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Corn yieldras afunction of

radiation transmittance

7
6.5 |
6
5D |
=
4.5

4 12% reduction in light
3.5 transmittance

3
08 085 09 095 1

39% reduction in yield




Incident PAR (umol/m2/s)

2000

1800

1600

1400

1200

1000

800

600

400

200

Alley
—A— QOutside PAR

8

9

10 11 12

Time

1

2

3 4 5 6

47-yr-old trees + cotton



Cotton yield as a function of
radration transmittance
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Competition for water

Leaf expansion Is the first
Process Inhibited by Water
Stress In plants



Alley soil water as influenced by
tree competition (Black walnut-corn)

30

Soil Moisture %
|_\
(@) ]

—®= No competition

5 | =% Competition

O [ | [
30-May 19-Jun  9-Jul  29-Jul 18-Aug 7-Sep 27-Sep
DES






Water Potential (cbar)

Alley soil water as influenced by
tree competition (Pecan-cotton)
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Rooting density Is the key

Fine root biomass (kg/ha)

1800
1600
1400 1
1200
1000
800
600
400 -
200 -
0

I

I

No barrier

1800
1600

1400 +
1200 1

|
1

0)

T

z

¢} 1Z

Barrier

1o

0

1000 |
800
600
400 +
200
0 4 8

12

Distance from tree row

15



Minirhizotron: Root studeis macde
easier? A\

'




Root area vs. root biomass for Corn
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Water stress and leaf area-Corn
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Water stress and leaf area-Cotton
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Water uptake




Corn water uptake
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Water uptake (kg/month/plant)
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Black Walnut water uptake

Growing season total

Weekly uptake
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Competition for Nitrogen
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Nitrogen Uptake (kg/ha)

Total Nitrogen Uptake
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Nitrogen derived from Fertilizer
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%Fertilizer Use Efficiency

Fertilizer Use Efficiency
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Safety net role of tree roots




Safety net in nature?
Belowground Niche separation in mixed species forests
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Soil depth (cm)

Safety net role: Evidence?

Soil N atom % 1°N
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SN in the soil profile: Safety net

Soil N atom % 15N

Barrier No Barrier
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Net Retention Index

0 = No Retention
1= Total Retention

Observation Period NG-N

0.3m 09m
2001 Growing Season 0.64 0.55
(JuneNovember)
2002 Growing Season 0.45 0.97
(May-August)
Whole Study Period 0.57 0.66

(June 2004Augus2002)




Phytotoxicity / Allelopathy
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Soil Juglone: Spatial variation
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Juglone: Effects on crop growth
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Juglone: Effects on crop physiology.
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Allelopathy: Management intervention
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