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Spatial variability of malic acid content of flue-cured tobacco in Dali

ZHOU Xi-xin', ZHOU Ji-heng'", WU De-chuan®, FAN Zai-dou®, LI Wen-bi’, YANG Cheng’

(1.Tobacco Research Institute, Hunan Agricultural University, Changsha 410128, China; 2. College of Agronomy, Anhui
Agricultural University, Hefei 230036, China; 3.Dali Company of Yunnan Tobacco Corporation, Dali, Yunan 671000,
China)

Abstracts: Dali flue-cured tobacco plays an important role in formula of several core cigarette brands. Malic acid is one
of major nonvolatile organic acids of tobacco leaf, and it is one of common aroma additives for high-grade cigarettes, so
researchers highly focus on tobacco malic acid. The objective of the study was to investigate spatial distribution of malic
acid content of Dali flue-cured tobacco, and to provide references for layout of tobacco planting and using of tobacco leaf.
The main tobacco planting areas in Dali were selected as the experiment sites. 200 flue-cured tobacco samples of C3F
grade were collected from 100 sites in 2007 and 2008 via global position system (GPS). Malic acid contents of tobacco
samples were determined. The mean value of tobacco malic acid content of samples in each site was regarded as the
original data. The original data, data obtained after logarithmic transformation and Box-Cox transformation were tested
for normal distribution. Surface trend and spatial distribution of tobacco malic acid content were analyzed by
geostatistical analyst. The results showed that the data after logarithmic transformation showed normal distribution. The
integrative comparisons of semi-variogram parameters of the ordinary kriging prediction with three trends and four
theoretical models indicated that 1-order trend effect and exponential model were preferable. There were moderate spatial
correlation and linear surface trend for tobacco malic acid content in Dali. Malic acid content of Dali tobacco ranged from
41.26 mg/g to 123.45 mg/g, the mean was 81.00 mg/g, and the range of background value was from 65.01mg/g to 80.00
mg/g. The growing areas with the highest malic acid content ranged from 100.01 mg/g to 124.45 mg/g were located in

Nanjian county, Weishan county, and Midu county. In the southern tobacco growing areas of Dali, malic acid content
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showed gradient-like distribution with high-to-low trend from south to north.

Key words: flue-cured tobacco; malic acid; spatial variability; geostatistics; Dali Autonomous Prefecture
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Table 1 Descriptive statistics of malic acid content of flue-cured tobacco

/ / / / / =
(mgg!) (mgg') (mgg') (mgg))

2007 100 80.26 127.14 39.08 18.84 0.42 1.89 0.036

2008 100 81.74 121.76 43.44 22.98 0.34 2.51 0.042

100 81.00 124.45 41.26 20.91 0.38 2.20 0.039

2007 100 3.87 5.25 4.02 0.22 —0.07 1.29 0.085

2008 100 4.85 4.39 3.42 0.30 —0.11 1.49 0.083

100 4.36 4.82 3.72 0.26 —-0.09 1.39 0.084

2007 100 83.24 118.92 43.58 18.42 0.42 231 0.034

2008 100 76.76 125.98 36.94 23.40 0.34 2.09 0.028

100 80.00 122.45 40.26 20.91 0.38 2.20 0.032
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Table 2 Comparisons of semi-variogram model parameters of tobacco malic acid content with different trends

0 0.1693 16.49 17.58 —0.000 6 0.984 5 0.784 1
0.220 8 16.59 17.60 —-0.000 4 0.990 3 0.8059
0.1939 16.89 18.02 0.009 8 1.003 0 0.748 1
0.104 6 16.37 17.51 —-0.004 7 0.980 5 0.788 1
1 -0.0127 16.71 18.95 —0.006 6 0.929 9 0.429 3
0.160 0 16.72 18.56 —0.006 0 0.9326 0.482 3
0.104 4 17.35 17.76 0.001 2 1.0180 1.874 1
—0.030 4 16.56 18.41 0.000 7 09343 0.5137
2 0.316 7 16.74 17.51 —0.005 7 0.996 6 09126
03224 16.86 17.49 —0.006 1 1.006 0 1.036 8
0.366 1 16.82 17.56 —-0.002 6 0.998 0 0.900 3

03155 16.71 17.53 —0.005 0 0.9919 0.870 6
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