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Abstrac . Materfals and Methods,

Sweet sorghum (Sorghum bicolor L.) and sweet . Farm plots representing three production scales & “\ /. ‘ 25
potato (Ipomoea batatas L.) are promising crops for \\. \ were established on certified organic land in 2008 .. " | NN '

" advanced biofuel production because they may be A AN ‘ .y). . 'using a randomized.complete’block design with "C‘)\' o UMy pauQr " A by
better suited than corn (Zea mays L)) to low input = =% .+, ,, AT s o . = ' fourreplicates. The three farm scales were: 1). w5l (T'g/g ) 15
oroduction on small farms in Kentucky'A fourvezr - T R = . Biointensive; 2) Market-Garden; and 3) Small : B\
study was Initiated on organic land in 2008 to T S e - Farm. Blointensive plots{(300'sq ft) were managed |
measure land, labor and energy efficiency of these Esaali & @ 2 entirely withy manual labor ‘and hand tools. Market
crops at three small farm scales: 1) Biolntensive . &= & &= =0 = Gardenplots (1400 sq ftywere managed with

(BI), relying entirely on hand tools; 2) Market wlie BN A GERRe s s
Garden (MG), relying on no machinery larger thana @« # __
walk-behind tractor; and 3) Small Farm (SF), relying festffas.
on 4-wheeled tractors-and smaller equipment. L
Results from the firstthree years of the study are

reported here. Labor efficiency was highest in SF > 2 ¢+ Each plot was planted to food and biofuel
and lowest in Bl plots. Bl plots were more energy mBCSWalk-behind O Market Garden*Plot . feedstock varieties of four crops, grown in a four- car’ Field oy Etatiamyand Sweet

A - “Ford T m.background on Small_ « | - _
efficient than SF plots. When scale effects were ? ‘EaCt:)J ’%mﬁovgrfrn L year rotation(1able-1). A cover crop of winter rye = s » Sorghum in Small#Farm Plot
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| Farm plots (7500 sq.ft) were.managed with four- Mg iistes = A

| wheeled tractors, walk-behind tractors and manual .o~ s

. Jer . : . Energy
=z [abor, with a preference given to mechanized use

— 'solutions to reduce'manual labor inputs. 02 % TR RN (MJ/m2) " *
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observed, MG plots were between SF and BI. B —— = .S ~ . and hairy'vetch.was planted after eachharvest e I 0.3? =
Sweet sorghum gave the greatest return to land, e . and‘incorporated into-the soil before planting'each 4 s Za 1T » £S5
labor and energy across production scales and . . spring. . ' " jo g -~ T T '\,' . Ethanol 0 2'5
years. Small-scale production of biofuel feedstock &g o PP G _ _ _ R “ o yield - '02
crops may be more energy efficient than large-scale " U e % rLaboruse, fossil-fuel consumption, and yield were B-EER7S1E 1 = { CERRESREE N - land use .
production, but offers a poor return todabor: Asmall | ..« <, el ggs Sec 7 oM fecorded-at each farm scale €ach year..Only - TRrGEeRIE . v basis O
farmer’s delisiondo ddtheate amporion ARSI :,:w P e *’;*“" M Inputs used within plotsdboundaries were_recorded. “+ L. | e, o £ - (L/m2) 0.1
on-farm biofuel production is more likely to be - % __Data from the first three years of the engoing.four 7 R 0.05
motivated by concern about self-sufficiency, ) ‘ ' 0
resource-cycling, or waste reduction than iy A S RS 2 AN 400 ‘
economics. Sweet sorghum shows greater A\» able 1.. Food gnd biofuel feedsiock varieties &*“"" 2 - 350
' potential than corn or sweet potato as a biofuel W - grown.in rotation. - L e T Ethanol 90 -
feedstock crop for small-scale, low-input production et Jaer® Ny AT ~amisad - Bt -+ Jruc e W e yield= 250
Introduction ’, Record ke V\ . ’ (mL/MJ) 100
Kentucky State University's Land Grant Program is ' ; S 50

: : : : s RS e T e SWeet sorghum, Sorghum bicolor MS81E
T R A e & [ 7 o\ oweet sorshum, Sorghum bicolor [Dale —— [weie [N

systems suitable for adoption by small and limited % 77 " _ .ot aaa - | a0 4§ 22008 crop year only
resource farmers. These include systems that meet el T N s e ' |
national organic standards.
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- necessarily more energy efficient than LA

&7 1\ 7~ mechanized production. The energy used to feed % = (mL/min) 2238
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I3 o ‘Results and Discussion
=704 904 @ Blointensivesproduction, using;hand tools and
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, Organic farms often depend on fossil fuels, which
. could possibly be replaced by biofuel produced on
farm. This study evaluates land, labor, and energy - &5 o \
efficiency of organic farms growing food and biofuel s 3w - @
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feedstock crops at three scales. SR O T R BT\ used to fuel machinery in larger scalelsystems. : 18
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Results will determine what proportion of a farmer's [ /£« /i » - \.+. 7 Land use efficiency varied considerably between %

. - . . | . SR SRR s 2 O &
land and labor Is needed to meet farm energy needs Sl Fou N years, and was lowest in the drought year of 2010. g S ST 3 N Q}@(b (((z}\
at each farm scale, and what crops are best | i ores =~ "L VSR \ \:‘\.' ??é. 4 > QQ,«“ =
adapted to organic farms producing food and fuel. 2 4 - ) K" o . ' i S ,‘*(.;r ""l f\',\ o™ -
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