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2004 Bale Sizes & Densities2004 Bale Sizes & Densities

60 lbs60 lbsLowLow

100 lbs100 lbsHighHigh

80 lbs80 lbsStandardStandard

WeightWeightDensityDensity

204 lbs204 lbsLowLow

340 lbs340 lbsHighHigh

272 lbs272 lbsStandardStandard

WeightWeightDensityDensity

408 lbs408 lbsLowLow

681 lbs681 lbsHighHigh

544 lbs544 lbsStandardStandard

WeightWeightDensityDensity

Small BaleSmall Bale
3636”” x 24x 24”” x 12x 12””

½½ Big BaleBig Bale
4242”” x 42x 42”” x 40x 40””

Big BaleBig Bale
4242”” x 42x 42”” x 40x 40””

Low         = 10 lbs/cu ft
Standard = 13.33 lbs/cu ft

High          = 16.67 lbs/cu ft
Flue-cured = ~18 lbs/cu ft



2005 Bale Sizes & Densities2005 Bale Sizes & Densities

100 lbs100 lbsHighHigh

80 lbs80 lbsStandardStandard

WeightWeightDensityDensity

340 lbs340 lbsHighHigh

272 lbs272 lbsStandardStandard

WeightWeightDensityDensity

681 lbs681 lbsHighHigh

544 lbs544 lbsStandardStandard

WeightWeightDensityDensity

Small BaleSmall Bale
3636”” x 24x 24”” x 12x 12””

½½ Big BaleBig Bale
4242”” x 42x 42”” x 40x 40””

Big BaleBig Bale
4242”” x 42x 42”” x 40x 40””



2006 & 2007 Bale Sizes & Densities2006 & 2007 Bale Sizes & Densities

100 lbs100 lbsHighHigh

80 lbs80 lbsStandardStandard

WeightWeightDensityDensity

750 lbs750 lbs*Flue*Flue--curedcured

681 lbs681 lbsHighHigh

544 lbs544 lbsStandardStandard

WeightWeightDensityDensity

Small BaleSmall Bale
3636”” x 24x 24”” x 12x 12””

Big BaleBig Bale
4242”” x 42x 42”” x 40x 40””



2006 Data Analysis



Average Change in Bale Temperature (*F)Average Change in Bale Temperature (*F)
Based on the maximum bale temperature reached less day 1Based on the maximum bale temperature reached less day 1’’s temperatures temperature
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Average Maximum Bale Temperature (*F)Average Maximum Bale Temperature (*F)
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Average TSNA by Bale SizeAverage TSNA by Bale Size
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Average TSNA by DensityAverage TSNA by Density

+0.88

+1.52

+2.61

0

1

2

3

4

5

Standard High Flue-Cured

@ REC-G
@ Receiving Station
Change

TS
N

A 
(p

pm
)



Average TSNA by Bale Size & DensityAverage TSNA by Bale Size & Density
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TSNA Levels at Time of BalingTSNA Levels at Time of Baling

Type 3 Tests of Fixed EffectsType 3 Tests of Fixed Effects

0.00130.001314.5914.59181811Bale Size*DensityBale Size*Density

0.36570.36571.061.06181822DensityDensity

0.68710.68710.170.17181811Bale SizeBale Size

PrPr >> FFF ValueF ValueDen DFDen DFNum DFNum DFEffectEffect

ae1



Slide 12

ae1 TSNA1L - using the TSNA before values (at baling time) transformed by taking the log to create a normal distribution of the TSNA 
before values
ag econ, 11/28/2007



TSNA Levels at Time of SaleTSNA Levels at Time of Sale

Type 3 Tests of Fixed EffectsType 3 Tests of Fixed Effects

0.04850.04854.484.48181811Bale Size*DensityBale Size*Density

0.48730.48730.750.75181822DensityDensity

0.77930.77930.080.08181811Bale SizeBale Size

PrPr >> FFF ValueF ValueDen DFDen DFNum DFNum DFEffectEffect

ae2



Slide 13

ae2 TSNA2L - using the TSNA after values (at the receiving station at time of sale) transformed by taking the log to create a normal 
distribution of the TSNA after values
ag econ, 11/28/2007



Changes in TSNA Levels Between TimeChanges in TSNA Levels Between Time
of Baling and Time of Saleof Baling and Time of Sale

Type 3 Tests of Fixed EffectsType 3 Tests of Fixed Effects

0.37290.37294.484.48181811Bale Size*DensityBale Size*Density

0.42550.42550.750.75181822DensityDensity

0.92820.92820.080.08181811Bale SizeBale Size

PrPr >> FFF ValueF ValueDen DFDen DFNum DFNum DFEffectEffect

ae3



Slide 14

ae3 TSNA2 minus TSNA1 = TSNADIFF
TSNADIFF + 1 = tsnadiffm
Ln(tsnadiffm) = tsnadl

that is - TSNA differences transformed by adding one and taking the log of the sum
ag econ, 11/28/2007



Type 3 Tests of Fixed EffectsType 3 Tests of Fixed Effects

0.96390.96390.000.000.00810.00810.00810.008111Bale Size*Density*tmxsBale Size*Density*tmxs
0.23900.23901.501.505.74735.74735.74735.747311Density*tmxsDensity*tmxs

0.35990.35990.890.893.41443.41443.41443.414411Bale Size*tmxsBale Size*tmxs

0.82940.82940.050.050.18430.18430.18430.184311Bale Size*DensityBale Size*Density
0.36430.36430.870.873.35003.35000.22860.228611tmxstmxs

11
0.28590.28591.221.224.68424.68424.68424.684211DensityDensity

0.42450.42450.670.672.58132.58132.58132.581311Bale SizeBale Size

PrPr >> FFF ValueF ValueMean Mean 
SquareSquare

Type III Type III 
SSSS

DFDFSourceSource

1tmxs = max bale temp less starting temp

Effects of Bale Size, Density, & ChangeEffects of Bale Size, Density, & Change
in Temperature on TSNA Levelsin Temperature on TSNA Levels

Single Year Analysis Single Year Analysis -- 20062006



0.46840.46840.770.770.23750.23750.47490.474922Density*YearDensity*Year

Type 3 Tests of Fixed EffectsType 3 Tests of Fixed Effects

0.51550.51550.430.430.13230.13230.13230.132311Bale Size*Density*YearBale Size*Density*Year

0.79040.79040.240.240.07300.07300.14590.145922Package*YearPackage*Year

0.04080.04083.393.391.04611.04612.09212.092122YearYear

0.45490.45490.570.570.17500.17500.1750.17511Bale Size*DensityBale Size*Density

0.16150.16152.012.010.62170.62170.62170.621711DensityDensity

0.37460.37460.800.800.24750.24750.24750.247511Bale SizeBale Size

PrPr >> FFF ValueF ValueMean Mean 
SquareSquare

Type III Type III 
SSSS

DFDFSourceSource

Effects of Bale Size and DensityEffects of Bale Size and Density
on TSNA Levelson TSNA Levels

Multiyear Analysis including 2004, 2005, & 2006 DataMultiyear Analysis including 2004, 2005, & 2006 Data



Conclusion:

Based on the statistical results of 
three years of aggregated data, 
there is no significant effect of bale 
size or density on TSNA levels.



Future Research:

Influence of bale moisture, storage 
conditions, and length of storage on 
TSNA formation


