
Pecan tree irrigation-fertilization 
management model

Junming Wang 
Ted W. Sammis
John G. Mexal

Agronomy and Horticulture Department
New Mexico State University



Pecan water and fertilizer use 

• Pecan ET can be 1.4 m a year, and  
irrigation is about 2 m. 

• Annual nitrogen use is about 200 kg/ha 
(100 trees), and fertilization is about 350 N 
kg/ha



Objective

• Develop a pecan irrigation-fertilization 
scheduling model
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Start

Ks=2Sm/WHC×Rd
Al-Jamal  et al., 2002

ET=EToKcKsKcaKn
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End

ETo, reference ET
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Sammis et al.,2004
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Start

Organic N=f (fallen leaves, 
pruned branch chips) Leached nitrate=

f (drainage, N concentration)

Input weather and 
environmental data

End

Root zone moisture=
f (irrigation, rain, drainage, ET)

Plant uptake=
f (leaf, branch, reproductive )

Elsia 2003

Kn (stress)=f (N concentration)
Smith et al., 1985

Mineralized ammonium =
f (soil temperature and moisture, 

organic N)
Asare,  1990

Nitrified nitrate=
f (soil temperature and moisture, 

ammonium) 
Asare,  1990

Denitrified nitrate=
f (soil temperature and moisture, 

ammonium)
Asare,  1990
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Find winter
CHO reserve amount

In current year

End
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CHO Winter/CHO OPT
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Start

Allocation ratios=
f (potential yearly growth )

Assign each level 
branch length, 

diameter and number 

End

Potential yearly growth
for each level branches

Biomass allocation 
object



Start

Input pruning
branch  diameter 
and pruning sides 

End

Remove branches 
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Start

Nut growth scaled by 
RRi

Growth
biomass=ET×WUE

EndLeaf and bud
growth
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ET and Co2 flux measurement



Leaf and nut growth measurement







9605 
Sensor

C-clamp

3 wires to Campbell CR23X data 
logger
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Results
Branch diameter growth
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Branch weight growth
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Simulation vs. observation of biomass production
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Leaf growth
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Model scheduling
Scheduled irrigation



Model scheduled annual irrigation 
amount compared to farming practice
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Scheduled fertilization
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Model scheduled annual 
fertilization amount compared to 

farming practice
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Conclusion

• This model can be used for pecan 
irrigation-fertilization scheduling.



Future work

• More tests on this model
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