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Temperature and relative humidity during air-curing and their effects on
burley tobacco quality in different curing barns

WANG De-Bao', SHI Hong-Zhi', YANG Xing-You®, ZHOU Kai-Xu®, ZHAO Xiao-Dan',
WANG Rui-Yun', JIN Dong-Mei’

(1. College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China; 2. Dazhou Tobacco
Company of Sichuan, Dazhou 635000, China)

Abstract Five air-curing barns (black plastic-film barn, red tile barn, American barn, mud barn and steel frame barn) were estab-
lished in Dazhou City, Sichuan Province. Differences in temperature and relative humidity during burley tobacco air-curing among the
different barns were then investigated. Tobacco leaf quality after air-curing in different barns was also determined. The results showed
significant differences in adjustment of temperature and relative humidity among the different barns. Average temperature in different
barns was in the order of: American barn > steel frame barn > red tile barn > black plastic-film barn > mud barn. Average diurnal am-
plitude in temperature was in the order of: steel frame barn > black plastic-film barn > mud barn > American barn > red tile barn. Ad-
justment ability of temperature was in the order of: mud barn < black plastic-film barn < steel frame barn < American barn < red tile
barn. On the basis of temperature, steel frame and red tile barns exhibited the best effects while black plastic-film and mud barns ex-
hibited the worse effects. Average relative humidity in different barns was in the order of: black plastic-film barn > mud barn > Ameri-
can barn > red tile barn > steel frame barn. Differences in relative humidity between barns and outdoors was in the order of: black plas-
tic-film barn > mud barn >American barn > steel frame barn > red tile barn. On the basis of relative humidity, steel frame and red tile
barns showed the best effects while black plastic-film and mud barns showed the worse effects. There was no obvious effect of
air-curing in the different barns on the quality of leaf tobacco appearance. The appearance of burley tobacco air-cured in 5 barns met

high-quality standard appearance requirement. There were differences in the impacts of different barns on chemical compounds of
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tobacco. Except for high sugar in mud barn, chemical components of air-cured burley tobacco basically conformed with high-quality
burley tobacco requirement. Analysis of construction cost, practicality, heat preservation and dehumidifying effects as well as the ef-
fects on chemical compounds showed that steel frame barn was most consistent with local high-quality burley tobacco requirements.
Key words Burley tobacco, Air-curing barn, Temperature, Relative humidity, Chemical component
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Table 1 Types, basic properties of barns used for burley tobacco air-curing and air-curing time
- - « - )
Barn type Start time (year-month-day) ~ End time (year-month-day) ~ Area per layer (m®)  Number of packed tobacco plants
Black plastic film barn 2009-09-03 2009-11-02 315 800
Red tiles barn 2009-09-03 2009-11-02 64.0 1620
American barn 2009-09-03 2009-11-02 49.0 1240
Mud barn 2009-09-03 2009-11-02 24.5 620
Steel frame barn 2009-09-03 2009-11-02 45.0 1140
&2 AEEREBMEEREHEREESR
Table 2 Differences in temperature among different barns during air-curing of burley tobacco C
1) 1) 2) 3)
Barn type Stage of air-curing Average highest Average lowest Average Diurnal temperature Difference with
temperature temperature temperature amplitude outdoor temperature
Languish 30.9 245 27.6 6.4 0
Blacé‘alirlla“ic Yellowing 226 17.6 19.9 5.0 0.5
Browning 20.0 15.6 17.6 4.4 -0.8
Dry muscle 18.1 13.7 15.6 4.4 -0.5
Languish 30.8 252 27.8 5.6 0.2
Red tiles barn Yellowing 22 18.0 20.0 42 ~04
Browning 19.8 16.3 17.9 3.5 -0.5
Dry muscle 17.7 14.2 15.8 3.5 -0.3
Languish 31.0 25.1 279 59 0.3
American bam Yellowing 223 17.9 20.0 4.4 0.4
Browning 19.9 16.3 18.0 3.6 -0.4
Dry muscle 17.8 14.3 16.0 35 —0.1
Languish 30.2 24.2 27.0 6.0 -0.6
Mud barn Yellowing 22.1 17.9 19.8 42 —0.6
Browning 19.7 16.0 17.7 3.7 -0.7
Dry muscle 17.6 14.1 15.8 3.5 -0.3
Languish 32.1 24.0 27.5 8.1 —-0.1
Steel frame Yellowing 24.6 17.4 204 7.2 0
bam Browning 21.6 15.2 18.0 6.4 -0.4
Dry muscle 19.4 13.0 15.8 6.4 -2.6
Languish 319 24.1 27.6 7.8 0
Outdoor Yellowing 233 18.0 20.4 53 0
Browning 20.7 16.4 18.4 43 0
Dry muscle 18.4 14.0 16.1 4.4 0
1) () Average of the highest (or lowest) temperature of everyday of one air-curing stage of one barn. 2)
Average of daily mean temperature of one air-curing stage of one barn; 3)
Average of difference between the highest and the lowest temperature of everyday of one air-curing stage of one barn.
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Table 3  Differences in relative humidity among different barns during air-curing of burley tobacco %
1) 1) 2) 3)
Barn t Stage of Average highest Average lowest Average relative  Diurnal relative Difference with out-
am type air-curing relative humidity relative humidity humidity humidity amplitude door relative humidity
Languish 77.7 56.8 67.5 20.9 8.1
Black plastic barn Yellowing 98.0 84.2 93.8 13.8 12.0
Browning 99.1 82.4 93.1 16.7 15.0
Dry muscle 99.7 87.8 97.1 11.9 13.1
Languish 72.5 56.4 65.0 16.1 5.6
Red tiles barn Yellowing 96.1 82.8 91.1 133 9.3
Browning 95.0 79.2 88.1 15.8 10.0
Dry muscle 99.8 83.1 93.2 16.7 9.2
Languish 74.4 56.4 65.2 18.0 5.8
American barn Yellowing 96.7 83.7 91.8 13.0 10.0
Browning 96.1 80.5 89.4 15.6 11.3
Dry muscle 99.4 85.4 94.4 14.0 10.4
Languish 81.6 61.9 71.2 19.7 11.8
Mud barn Yellowing 97.6 85.3 92.8 12.3 11.0
Browning 96.0 82.1 89.9 13.9 11.8
Dry muscle 99.6 86.4 94.5 13.2 10.5
Languish 81.5 54.7 69.8 26.8 10.4
Steel frame barn Yellowing 91.8 76.4 85.6 15.4 3.8
Browning 91.1 753 84.9 15.8 6.8
Dry muscle 93.2 71.7 87.6 15.5 3.6
Languish 70.3 44.6 59.4 25.7 0
Outdoor Yellowing 89.0 71.7 81.8 17.3 0
Browning 86.8 67.8 78.1 19.0 0
Dry muscle 92.7 729 84.0 19.8 0
1) () Average of the highest (or lowest) relative humidity of everyday of one air-curing
stage of one barn. 2) Average of daily mean relative humidity of one air-curing stage of one barn; 3)
Average of difference between the highest and the lowest relative humidity
of everyday of one air-curing stage of one barn.
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Table 4 Comparison of contents of chemical compounds of burley tobacco after air-curing in different air-curing barns
Leaf position Barn type ReducingL lsugar Total sgfgar Star(illl Totalill\l Nicotil?e Rati(? of N and
(gkg™) (gkg) (gkg) (gkg) (gkg) nicotine
Black plastic film barn 6.3 15.2 43 50.5 68.5 0.74
Upper Red tiles barn 83 16.0 40 35.8 68.1 0.53
American barn 8.5 16.7 51 43.6 63.1 0.69
Mud barn 7.1 229 55 56.3 75.9 0.74
Steel frame barn 7.0 104 48 41.8 72.8 0.57
Black plastic film barn 7.0 10.4 48 48.4 59.7 0.81
Middle Red tiles barn 5.8 16.4 20 40.8 53.2 0.77
American barn 8.9 15.1 38 49.7 559 0.89
Mud barn 6.6 13.1 50 27.7 69.2 0.40
Steel frame barn 5.8 14.8 46 459 66.7 0.69
Black plastic film barn 5.1 16.3 36 48.5 45.6 1.06
Under Red tiles barn 5.9 18.9 23 32.6 62.3 0.52
American barn 53 18.6 34 352 50.9 0.69
Mud barn 5.7 27.4 44 332 554 0.60
Steel frame barn 53 16.8 41 49.4 54.0 0.91
&S5 A[EIRR X R KR SN0 R A 0
Table 5 Effects of different air-curing barns on tobacco leaves appearance quality after air-curing
Barn type Ripeness Color Tissue Body Oiliness Glossiness
Black plastic film barn Mature Nearly red yellow Loose Moderate More Bright
Red tiles barn Mature Red yellow Loose Moderate More Bright
American barn Mature Red yellow Loose Moderate More Bright
Mud barn Mature Red yellow Loose Moderate Slightly more Bright
Steel frame barn Mature Nearly red yellow Loose Moderate More Bright
#6 ARBEMRA. FRAFGREFLE

Table 6 Comparison of cost, useful life and maintenance among different air-curing barns

Item Black plastic film barn Mud barn Red tiles barn American barn Steel frame barn
Useful area (m”) 63 49 128 98 90
Single room cost (Yuan) 1000 13 000 7 500 8 000 3500
Cost per area (Yuan'm™2) 15.87 256.31 58.59 81.63 38.89
Useful life 1~2 1~2 years Long term Long term Long term Long term
Whether maintenance Every year No No No No
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