
Elephantgrass as a Cellulosic Feedstock for the Southeast

Ravindra Malik1and William F. Anderson2

1Albany State University, Albany, GA ; 2USDA-ARS, Tifton, GA

Introduction: Napiergrass or elephantgrass (Pennisetum purpureum Schumach) is a tall C4 grass that 

is used throughout the world as a forage crop.  Breeding efforts at the University of Florida and with 

USDA-ARS at Tifton, GA produced high yielding cultivars (Merkeron) and breeding lines during the 

1980ôs.  Yields have been reported over 40 Mg ha-1yr-1 in mid-Florida.  Merkeron yielded 27 Mg ha-1 

versus 17.5 Mg ha-1 for Tifton 85 bermudagrass and 15 Mg ha-1 for Alamo switchgrass when averaged 

over 6 years and 3 locations in Georgia when applying a total of 168 kg ha-1 N and harvesting twice 

during the year.  Preliminary enzymatic conversion data has indicated that napiergrass leaves convert to 

ethanol as well as switchgrass, though stems have higher lignin(1,2).  Forage quality as measured by in 

vitro dry matter digestibility (IVDMD), and fiber components; percent neutral detergent fiber (NDF), 

percent acid detergent fiber (ADF), percent acid detergent lignin (ADL) have been found to be correlated 

with ethanol yields, and is used as an estimate of enzyme conversion potential (2). Napiergrass possesses 

genetic improvement potential through the availability of diverse genetic clones and traditional cross-

breeding.  These traits could lead to higher sustainable biomass yields, and higher conversion rates.  

Methods and Materials
Two cultivars of napiergrass (Merkeron, and N 51) were included in a feedstock biomass 

replicated yield trial at Tifton, GA.  Napiergrass, energy cane (L 79-1002), switchgrass (GA -993 

and GA -001) were established in 4 x 7 m plots on September 2, 2005.  Plots were rain fed and non-

fertilized.  Plant material was harvested on December 5, 2006 and December 11, 2007.  

A 100 accession napiergrass nursery was assessed for (IVDMD) and fiber components at 

Tifton, GA.  Two mature stalks were harvested from each nursery plot in November, 2005, 2006 

and 2007. Leaf and stem were separated, weighed, dried, ground and analyzed for (% IVDMD), 

(% NDF), (% ADF), and (% ADL).  

The napiergrass nursery was also analyzed for genetic diversity by sampling tips of newly 

emerging leaves in May of 2005, isolating DNA, digesting it with Mse1 and EcoR1, ligating with 

primers and performing Amplified Fragment Length Polymorphism (AFLPs) with 8 pairs of 

selective primers.  Monomorphic and polymorphic bands were scored and analyzed with NTSYSpc 

program.
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Figure 1: Dry matter yield of bioenergy crops at Tifton, GA
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Table 1: Average (two reps) of percent in vitro dry matter digestibility 

(IVDMD), percent neutral detergent fiber (NDF), percent acid detergent fiber 

(ADF), percent acid detergent lignin (ADL) and percent leaf of total dry 

matter weight (Leaf DM/Total DM) of napiergrass (Merkeron and N 51), 

Erianthus arundinaceum, and energy cane (Saccharum sp.) (L79-1002) and 

range within the napiergrass nursery harvested during November, 2005, 2006, 

and 2007 at Tifton, GA.

Plant genotype % IVDMD % NDF % ADF % ADL % Leaf/Total 

Dry Matter

Napiergrass 

(Merkeron)

Leaf 54.7 69.0 36.2 2.88 29.6

Stem 30.4 79.9 55.8 10.01

Napiergrass (N 

51)

Leaf 54.1 68.0 35.6 2.82 32.2

Stem 30.1 78.1 54.9 9.52

E. arundinaceum

Leaf 30.7 77.8 42.1 5.11 27.1

Stem 18.9 82.3 58.9 11.33

Energy cane

Leaf 35.5 78.6 43.2 4.71 22.6

Stem 36.8 70.1 43.8 7.75

Giant reed

Leaf 53.7 65.3 35.8 4.20 19.1

Stem 24.0 78.8 50.7 9.57

NURSERY  -

Range

Leaf 35.3 - 54.9 68.0 - 78.6 35.4 - 43.4 2.33 ï4.98 16.4 ï70.3

Stem 24.5 - 53.5 66.2 - 82.4 38.8 - 56.2 5.05 ï12.66

LSD p=0.05 Leaf 3.41 1.96 2.10 1.32

LSD p=0.05 Stem 2.79 2.13 2.84 1.21

Results
Dry matter yields of napiergrass and energy cane for two years were comparable and both were 

significantly higher than switchgrass (Figure 1).  Leaves of napiergrass have higher percent 

IVDMD, lower NDF, ADF and ADL than leaves of Erianthus arundinaceum and energy cane 

while similar to giant reed.  Percent IVDMD was generally lower; % NDF and % ADF higher 

for stems of all crops except for energy cane (Table 1).  The wide range of values for leaf and 

stem % IVDMD, % NDF, % ADF and % ADL within the napiergrass indicates significant 

genetic variability within the napiergrass nursery (Table 1).  This diversity is verified by 

molecular genetic relatedness as shown from the dendrogram (Figure 2).  Cluster 1 is composed 

of primarily accessions from Kenya, while cluster 2 has much more diverse origins in Africa and 

genetically improved lines such as Merkeron and dwarf mutants.  
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Figure 2.Dendrogram depicting genetic relatedness among napiergrass accessions at 

Tifton, GA.
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Conclusions
Elephantgrass is a viable bio-fuel feedstock crop for the South because of attributes such as 

high dry matter yields, the ability of cell wall ligno-cellulose to be degraded for fuel use (as 

measured by % IVDMD, %NDF, %ADF, and %ADL) and the potential for improvement 

through breeding from the high genetic diversity present in available germplasm. 
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