Belowground Impact of Napier and Guinea Grasses Grown for Biofuel Feedstock Production
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« High yielding C, tropical grasses such as Pennisetum purpureum (Napier grass, var. Bana) and . .
Panicum maximum (Guinea grass) prospected as lignocellulosic feedstocks for biofuel TOtaI BeIOWground Carbon FlUX (TBCF) Root Tissue ChemIStry TBCF el -
production « TBCF is based on mass balance equation which characterize * Root tissue collected from each of 4 replicated plots from each + Soil CO? flux is highly variable probably due to | ]
. ;Jsf Dlefm gf Enirgy funded project is investigating the potential of 25 grass varieties as a the plant’s ability to sequester carbon belowground and varieties. :rr[gail_on ltﬂiqllﬂhtylzfgblem-l S ¥ $ $
ohse) fendslock. i . « Samples will be analyzed for neutral and acid detergent fiber, acid | | Mgation tubes could be ruptured on haif way ] :
« One aspect is to assess the impact of feedstock grasses on soil carbon dynamics. expressed & (thton etal, 2007)' deter%em iy (NDFé ADF) and permanganate Iign%n (PML)ivan ?S;"mg‘;rhw? (Rdep 2& 4‘):nd dr'y (IR’\(‘EP 1;’6%
L ubes will be fixed on next harvest at Nov. 3
Grass cultivation as carbon sink TBCF = Soil CO, efflux — Litter fall + A Soil Carbon Pools soest, 1963), and total C and nitrogen (N) contents. + €O flux vs moisture curves will be developed for fes
+ Carbon input quantity e AT « Van soest method is coarse estimates of solubles, hemicellulose, all 8 varieties to predict and gap fill monthly flux  fue % B o sonve
i i o : : et ignin in ti : data
. Cfarbf:;ﬂ msut fgn p:anlt iggi;)or source - « Soil CO, flux is measured monthly with Li6400 Portable cellulose, and lignin in tissue sample, where:
of soil carbon (Six et al., 2 — i . :
e Photosynthesis system (5 collars/plot). Soluble (non structural components) = 100 - NDF Root Tissue Chemistry
m2in 0-60 cm depth (Singh, 1999). 2 « Annualized total CO, flux will be calculated from monthly flux Hemicellulose = NDF — ADF * Preliminary results showed lignin/N ratio varies .
+ Above ground yield of up to 49 Mg of dry , rates of one year. Cellulose = ADF — PML yvn: varleust—‘s. suggesting the possible variability |* -
fiber hat yr? (Kinoshita et al., 1995).  TRIGIIGERINaNT, U eAmetine= | 6 soil cores per plot collected for root biomass and soil L el ! ;
 Varietal differences in root biomass : b t tp P . Morg elgbofale techniques such as Pyrolysis
(Singh, 1999). gabon; conient ; i + Root tissue (0.5 g ) will be buried on soil in nylon litter bags (5 x 5 field ionization mass spectrometry (PYFIMS)
+ Carbon input quality s March 2010 August 2010 * Root biomass before and after will be collected on 0.5 mm sieve  |*{ ¢m2, 132 micron mesh). might be?‘_ul"lze for precise estimate of chemical
- Tissue chemistry such as lignin content, after dispersing soil with 10 % sodium hexametaphosphate - Bags will be harvested on 1st, 2nd, 3rd, 5th, and 7th months bt e e
Ir'g‘"e'g - '\:ar::'ﬁj:[ffseg:h?;?g?,'o" (HMP) solution. + Mass loss over time will be plotted to determine decay rates. s e Dl
2007). B = « Soil carbon content will be analyzed with Elemental Analyzer. * Regression analysis will be used to analyze the influence of tissue
« Less decomposition -> more carbon =2 « Litterfall will be estimated at harvest. chemical variables on decay rates.
input to soil. Figute 3. Photos offlekd plts ight after havest and 4 moths afe havest, 2010 Future Research
Goals < - o + Soil cores will be obtained and analyzed for bulk density, root biomass,
i 3 i g dissolved organic carbon, and nutrient contents.
* Measure both quantity and quality of belowground carbon input and observe their - Soil cores will be obtained in April 2011 to estimate carbon contents after
impacts on soil carbon pools 2 ratoon cycles of growth
« Determine variety that is best suited for carbon sequestration and biofuel production « Soil carbon content differences between 2010 and 2011 samples will be
within the whole system context sequestration rates.
« Comparison will be made with fallow and bare soil control plots.
+ ANOVA will be used to compare varieties on decay rates and carbon
sequestralion rates.
o= i3 i * Regression analysis will be used to determine influences of carbon
Ob] ectives Pl 5 116100 s progsitesssysem i s e & et sd oo bmas s Fire 14 Lo ad v o e od br o QU 15, irags Wb e 10 n g n 47 quantity and quality variables to carbon sequestration rates:
2 : * —— « Variety that is suited for biofuel may not be suited for carbon sequestration.
1. Measure the quantity and quality of belowground carbon input poal] £ J /
2.0bserve and explain the differences between varieties and species i t - 1
3. Determine how those two factors affect soil carbon content after 2 ratoon cycles e bt
— Preliminary Results Preliminary Results .
Hypotheses Soil CO, Flux Root Tissue Chemistry .

+ Root tissues were collected on April 2010 from four reps, homogenized,

1. Roots with recalcitrant characteristics will result in lower decomposition rate

g b and analyzed for NDF, ADF, and PML. : "
than one \_N'th fmore Ia_b”e nature - - Samples were analyzed for C and N content by elemental analyzer.
2.Grass varieties with higher quantity of belowground carbon input and cuneaGrss| N o
recalcitrant belowground biomass characteristics results in higher amount C . 3 — 3 . Figure 21. Example of carbo raton rate dervati
stored in soil C at the end of 2 ratoon cycles of those grasses. On the time i, T % - v e e Uik soviol ooy, et 2004}
frame of this study, these increases should be apparent in active and g % I fé H E ::‘rs\hc‘:!uluse
intermediate carbon pools. - T 100
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