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Variety KX2

- Hybrid from two species:

Leucaena leucocephala ‘‘K8’’x Leucaena pallida ‘‘376’’

- Developed for psyllid resistance, self sterility and rapid growth               

(Brewbaker, 2008)
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Leucaena-KX2-Hawaii ID
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Shade coffee
Agroecosystem

Open-grown 
Coffee

- Integrating Leucaena hybrid KX2 as a fast-growing, N-fixing and multipurpose 
shade tree for coffee agroecosystems will maintain growth rates, provide long-
term source of N and SOM
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Leucaena-KX2 regrowth

- Site-specific allometric models were developed for Leucaena-
KX2 to predict ABG- and BG biomass, C and the regrowth 
potential of pollarded trees

- Simple power model (Y = 0.30 x D2.25) provided the optimal 
prediction of biomass, C and regrowth after pollarding

- Stump D provided the best prediction of coarse root biomass 
and ABG regrowth after pollarding

- Both pollarding frequency and mulch additions 
had significant effects on stem regrowth rates

- Total shoot regrowth increased significantly over 
time with pollarding once-mulch addition



Pollarding Frequency
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- Stump and coarse root biomass and C 
sequestration from 2006 to 2009 under 
pollard once with mulch treatment were the 
best  

- Predicted coarse root biomass of individual 
trees was ~15% of shoot regrowth potential 
on an annual basis



Above-ground biomass    

Below-ground biomass
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Leucaena-KX2 has a woody biomass production potential of 11-15 Mg/ha/yr

Root biomass production 6.8 Mg/ha/6 yrs stump 
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Leucaena-KX2 mulch increase soil C and N 

In shaded coffee agroecosystem in Hawaii

- Mulch additions significantly increased soil C and N in the top 20 cm by 
10.8 and 2.12 Mg/ha over 3 yrs 

Pollarding

Chipping

Mulching
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Litter quality of Leucaena-KX2  

- In Leucaena-Coffee agroecosystem: 

- Rapid decay rates of mulch (Mass 
loss 80% over one year) 

- Significant loss from all major
biochemical components Including lignin
and cellulose over 12-month period

- Decrease over time in the proportion of 
these components

- C, N and lignin concentrations of mulch 
significantly declined over one-year decay

months C N C:N lignin lignin:N

0 51.22 1.03 50:1 13.23 13:1

3 40.18 0.97 41:1 11.35 12:1

6 36.07 0.91 40:1 9.07 10:1

9 33.20 0.84 40:1 7.83 9:1

12 30.02 0.78 38.1 7.34 9:1

Time * * * * *
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Leucaena-KX2 mulch increases both stable and labile soil C pools

With 3 yrs mulch addition in shaded coffee 
agroforestry system:

- Increase C sequestration in more stable pools

- Shift in the proportion of SOC to more stable 
silt & clay fractions

- No significant change in SOC fractions
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In open-grown coffee: 

- Leucaena-KX2 trees were pollarded from nearby 
stand every 6 mo, chipped and added as mulch

- 65 Mg/ha mulch was added over 3 yr (27.5 Mg/ha C 
and 530 kg/ha N) 

- Soil C and N increased by 2.90 and 1.42 Mg/ha 

- Mulch addition significantly increased coffee growth  

Cut-and-carry system using Leucaena-KX2 mulch 

mulch No-mulch
Mulch

No-mulch
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- In addition to benefits of shade for C sequestration, 
stress reduction, and support for low-input 
management, Leucana-KX2 can give high quality of 
coffee beans in these systems  

- The active management of Leucaena-KX2 shade to achieve optimal levels (30-
50%) can provide relatively similar to overall value of full-sun coffee, with a greater 
proportion of high-grade beans

Leucaena-KX2 and Coffee yield quality
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