Moisture L evels for Safe Handling & Storage of Burley Bales
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Objective:

 To evaluate the effect of moisture
content at stripping time,

* various handling conditions and

» storage environments...
farm & warehouse...

* on market ‘quality’...

Experimental Methods:
Three Moisture Contents:

“Med” ~20-22% m.c.w.b.
“Med-High” ~ 22-24% m.c.w.b.
“High” ~ 24-26% m.c.w.b.

Three Grades. Lower, middle, Upper stalk

Storage: Farm - Indiv. Bales
Whse - ‘Unitized’ stack 7 bales
Lab - Mid-Stalk Grade only, ‘Unitized’ stack 7 bales,
3 m.c. @ Room temp. ~ 68F, 30% RH
in Chambers ~ 50F, 75% RH

Period: Late Oct. - Dec. 8,9

Evaluated: By Cored MC, Temp. Sensors, ‘TobaccoChek’ Meter,
Tobacco Co ‘Experts’ on Characteristics,
AMS Graders




Introduction:

e 1990s - Increasing emphasis by Buyers on
moisture content and effects on market quality...

e Various industry studies and moisture
sampling...showed a wide range of tobacco
moisture coming from the farm...

e 1997-98: TAUS/PMUSA, 50,000 tests=~22%

e 1999, Council for Burley Tobacco requested UK
study...

Methods:

Tobacco bulked as best possible when in case
to provide three moisture contents

Tobacco stripped into 3 grades.

Bales probed every 10-14 dayswith a
‘TobaccoChek’ Moisture Meter.




Methods:

» Certain balescored, oven dry m.c.
* Several had temp. sensorsin middle

» 3balesof each grade and moisture were
stored on thefarm

Methods (Cont.):

» 7 baleseach grade and moisture were stacked,
banded and stored at the warehouse




Methods (Cont.):

» Seven-bale stacks of the middle gradeto alab.
3 at room conditions, i ;
3in Chambers

*Tobacco evaluation done
by selected " experts’
using aform with
various characteristics: J

Color, Sméll, Injury/Damage, Heat,
Mold, Feel/Moisture, Stems,
‘Overall Quality’

Exec.=1, Good=2, Fair=3, Poor=4

*AM S grade for each sample bale at evaluation.

Results:

* Moisture Content, Weight Data
e Temp. data
‘Quality’ Eval. By ‘Experts




Following data ar e extractions from 43 page report for
1999 study

» and 26 pagereport for 2000 study.

Try to highlight meaningful data with
proper perspective...

» Copiesavailable upon request...

On web site soon...

Table 2. Comparison of oven and TobaccoChek moisture data
for the Thompson Farm medium moisture test.

Diff. (TobCk - Oven)
Bale# Oven MC _TobChK,11-15 1st Rdg. 2nd Rdg. Both
™04 17.1 171 16.4 0.0 -0.7 0.4
™08  20.4 19.2 19.8 -1.2 -0.6 -0.9
TMO09 17.9 19.1 19.1 12 1.2 1.2
™11 18.8 194 19.2 0.6 0.4 05
™12 19.8 20.6 18.2 0.8 -1.6 -0.4
™13 18.1 19.1 18.5 10 0.4 0.7
T™35 18.1 186 18.4 05 0.3 04
T™M36 19.1 175 19.5 -1.6 0.4 -0.6
™37  20.0 201 22.2 01 22 12

Avg. 18.8 19.0 19.0 0.2 0.2 0.2




Table 6. Comparison of oven and TobaccoChek
moisture data for the Thompson Farm “high” moisture

Bale# Oven MC _ODQMM_SI_dg__nd_Rdg_

THO1
THO2
THO3
TH11
TH12
TH13
TH35
TH36
TH40
Avg.

196
204
205
230
215
208
208
217

217
211

20.6
230
21.0
22.5
21.0
215
21.6
211

20.9
215

Both
12
17
0.1

-03
-0.6
09
0.9
-09
02

test.
Diff. - n
20.9 13
21.2 2 6 08
20.1 0.5 -04
23.0 -0.5 0.0
20.9 -0.5 -0.6
21.9 0.7 11
21.8 0.8 10
20.5 -0.6 -12
22.9 0.8 12
21.5 0.4 0.4

0.4

Table 14. Comparison of oven and TobaccoChek moisture
data for the Thompson Farm “very high” moisture test.

Diff. k-

Bale# Oven MC TobChK,11-15 1st Rdg. 2nd Rdg
TV02 218 220 245 0.2 27
TVO08 3.5 230 HI -85 HI
TV09 241 248 236 0.7 -05
TV16 224 238 228 14 04
TV17 231 230 217 -0.1 -14
TV18 237 249 233 12 -04
TV36 2600 245 26.0 -1.5 0.0
TV38 2.1 229 208 1.8 -03
TV39 232 235 228 0.3 -04

Awg. 241 236 232 -05 -09

Both
15
HI




Table 3. Datafor Thompson Farm “medium” moaisture bales
and stacks stored in the war ehouse.

Wt 10-15 Wt 12-07 Loss Lb Loss%

676 663 13 -1.9%

680 664 -16 -2.4%

554 539 15 -2.7%
8 WKks. In Whse

Table7. Waght |assof Thampson Farm*“ hignmasture’
unitized stacks daredinthewer ehouse

1015 1207 LosWiIb Lo
66 -2 -32%
66 1L -5 -40%
670 644 -6 -3%

8wks InWee




Table 17. Data for Thompson Farm “very high” moisture balesand
stack stored in warm room.
TCK 12-01

Bale#t
V17
TV21
TV22
TV24
TV25
TV29

Avg.

Wt.

TCK11-15 Oven MC

230
23.6
23.8
24.1
22.9
253

11-16

697

217
25.4
24.9
23.0
22.5
251
23.8

231

231

675

24.3
26.9
26.7
26.0
25.2

HI

Loss Lb

-22

24.1
26.9
26.0
26.8
25.6
HI
259
Loss
%
-3.2%

MC Ch.

1.9
24
20
29
27

24

3 Wks, 70F, 20-25% RH

Avg.

Table 5. Data for bales and stack stored in an environmental chamber.

TCK 10-04 TCK 10-15 TCK 11-05 TCK12-01 MCCh
19.8 19.2 196 19.3 193 196 199 19.7 0.3
214 211 209 213 216 213 203 202 -1.0
206 195 203 196 194 201 19.0 19.7 -0.7
202 202 206 202 208 204 185 205 -0.7
205 202 201 203 206 209 201 203 -01
20.7 197 205 198 195 199 19.1 196 -0.8

20.3 20.2 20.3 19.7 -05

10-15 10-27 12-07 Loss Lb Loss%
Wt. 678 669 669 -9 -1.3%

2 Wks Whse, 6 Wks Chamber
50F, 75-80%RH (No Loss for
6 wksin Chamber)




Table 23. Comparison of oven and TobaccoChek moisture
data for the Harris Farm medium moisture test.

Bale#
HVIO1
HM12
HM14
HM35
Avg.

Diff. (TobCk - Oven)
Oven MC  TobChK, 1st Rdg. 2nd Rdg. Both
193 187 180 -0.6 -1.3 09
205 195 201 -1.0 04 07
194 187 20.2 -0.7 08 01
203 201 191 -0.2 1.2 0.7
199 193 194 -0.6 05 06

Table 27. Comparison of oven and TobaccoChek moisture data for

Balett
HHO3
HH11
HH12
HH39

Aw.

the Harris Farm high moisture test.
Oven MC _TobChK,11-13 1st Rdg. 2nd Rdg. Both

205 225 216 20 11 16
26 221 216 -05 -1.0 -0.8
228 215 226 -13 -0.2 -0.8
252 219 233 -33 -9  -26
228 20 223 -0.8 -0.5 -06
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Table 31. Comparison of oven and TobaccoChek moisture data
for the Harris Farm “ very high” moisture test.

Bale# Oven MC TobChK,11-13 1st Rdg. 2nd Rdg. Both

Hv04 265 231 258 -34 0.7 -21
HV11 234 229 234 -05 00 -03
HV15 332 249 HI -8.3 -8.3
HV39 282 235 249 -4.7 -33 -40

Avg. 27.8 236 247 4.2 31 -37

Table 24. Data for Harris Farm medium moisture bales and
stacks stored in the warehouse.

Location Wt. 11-13 Wt. 12-09 LossIb Loss%

400-45,W 382 374 -8.0 -21 3wks. at Whse.
400-48,W 568 555 -13.0 -23  3wks. at Whse.
400-49,W 546 537 90 -17 3wks atWhse.

11



Table 28. Data for Harris Farm high moisture bales
and stacks stored in the warehouse.

Location Wit. 11-13 Wit. 12-09 LossIb Loss%
400-44 W 530 520 -10.0 -1.9 3 wks. at Whse.
400-46,W 590 569 -21.0 -3.7 3 wks. at Whse

Table 32. Data for Harris Farm very high moisture bales and stacks
stored in the warehouse.

Location Wt 11-13 Wt 1209  Losslb Loss%

400-47,W 498 477 210 -42  2wks. at Whse.
400-51,wW 518 505 -130 -25 2wks. at Whse
400-50,wW 582 560 -220 -38 2wks. at Whse
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Bale TV18 in Chamber #3

e s Tt R

r 66/0E/TT
r 66/6¢/TT
r 66/8¢/TT
r 66/L2/TT
r 66/9¢/TT
r 66/S¢/TT
r 66/7¢/TT
r 66/€C/TT
r 66/2C/TT
r 66/T¢/TT
r 66/0¢/TT
r 66/6T/TT
r 66/8T/TT
r 66/LT/TT
r 66/9T/TT

Bale TV18
Cham.3-T

Cham3-RH

r 66/ST/TT
r 66/vT/TT
r 66/ET/TT
r 66/¢T/TT
r 66/TT/TT
r 66/0T/TT
r 66/60/TT
r 66/80/TT

r 66/L0/TT
r 66/90/TT
r 66/S0/TT
r 66/70/TT
r 66/€0/TT
r 66/¢0/TT
r 66/T0/TT
r 66/T€/0T
r 66/0€/0T
r 66/6¢/0T
r 66/8¢/0T

66/L¢/0T

Date

Table 20. Lexington Bale Evaluation Data for Thompson Farm Tobacco

Fa 1 Fa 2 Fa
Po Po

Fa

Fa

Po 1

Po

Po

Po 1

1

Po
1

86 B3K 184

10

10 10

0409-23

% %5 % % % % %

%

0409-23 Unit has a little warmth-good shape for now-but after period of time could be a problem.
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Table 21. Lexington Bale Evaluation Summary for
Thompson Farm Tobacco Ranked by Overall Rating

Overall AMS Aw.
LotID Bale# Rating Grade M.C.
0454-18 TMO08 6.3 C4aK 17.6
0409-26  TM04 6.6 X4L 15.1
0454-21  THO3 6.6 CAF 20.0
0454-24  TVO02 6.9 CAF 19.3
0409-30 TH27 7.0 B4F 18.7
0454-20 TM35 7.1 T3F 15.1
0409-22  TM30 73 C4K 18.1
0454-19 TM13 7.3 B3K 16.1
0409-27 TH12 73 B3F 173
0454-22  THi13 25 B3K 18.0
0454-25 TV16 7.6 B4F 211
0409-28  THO2 8.0 X3F 19.9
0409-24 TM26 8.1 C3F 20.2
0409-25 TM36 8.5 T4F 155
0409-23 TM1l 8.6 B3K 18.8
0454-23 TH35 8.8 T4FR 176
0437-75  TV39 10.8 T4FR 205
0440-00 TV23 114 B3F-W 24.7
043544 TV18 115 C3F 245
0409-31 TH17 115 T4K 20.2
0454-26  TV38 126  T4FR 19.6
0409-29 TH36 13.0 T4FR 20.9
0439-99 TV09 13.1 CAF-W 25.1
0454-98 TV17 143 B3F-W 24.2

oIt isinteresting to note the comments made by
the Evaluators on the inspection forms.

* A 24.5% bae (TV18) was noted as having ‘..too
much moisture..’

» whereas a 15.5% bale (TM36) had ‘ mold’
showing,

* an 18.8% bale (TM11) had ‘warmth’,

» and three other bales with moisture contents of

15.1%, 19.9% and 20.9% had ‘ moisture problem
potential’ notations.

» Severa othersin the 20-25% range passed the
scrutiny without any notations made.

17



Lot ID

0439-74
0400-43
0400-48
0400-45
0439-65
0439-72
0439-70
0400-44
0439-69
0439-73
0439-67
0439-66
0400-49
0400-50
0400-47
0400-51
0400-46
0439-68

Overall AMS Auction
Rating Grade M.C. Grade

55 T4GF 169 TAF
58 X5L 188 X4F
58 B4K 17.7 B4F
58 X5L 14.7 X4F
6.0 N1L XaL
6.3 X5L XaL
6.4 X5L XaL
64 C4V B4F
6.8 B4VF 165 B4F
6.9 B4GF 203 T4F
74 C4K 227 CAF
75 C4K 19.0 CAF
8.8 T4VF 193 T4F
95 T4AVF 248 T4F
95 X5L 24.9 X4F
101 C4K 222 B4F

10.8 TAGF-W 236 TAFR-W

11.8 TAGFW  HI TAFR-W

Overall Rating

Overall rating vs. Moisture Content

20 4
17.5 A
15 1
*
*
125 A *
. ‘e
*
10 1
. M .
oo
E *
75 . . L2 2R .
* ° *
5
254
0 T T T T T T T T T |
10 12 14 16 18 20 22 24 26 28

Moisture Content, % w.b.

30
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Overall Rating vs. Moisture Content - Harris Tobacco
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Summary Comments:

« Data show a large majority of ratings with the 1.5to 2.5
values (excellent-good to good-fair) for the moisture
contents ranging between 14% and 23%.

* Five of the ten bales with a moisture content above 23.0%
had a ‘W’ applied to the grade indicative of the high
moisture bales in 1999.

e Several of the 1999 bales in the 19% to 23% range had
ratings above 2.5 indicative of some characteristics found
suspect by the evaluators.

« Even below 19% moisture content several bales had
evaluations above a 2.0 rating indicating worse than a
‘good’ condition.
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Any Conclusion?

* Thus, what isa‘safe’ farm moisture level to
maintain ‘quality’ during the handling,
marketing and temporary storage of burley?

* Isthereafarm moisture level agreeableto all
segments of the industry?

» Lights, Please...

21



