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Abstract: In order to investigate the main meteorological factors of high temperature damage to tobacco leaves and detemine the
degree of occurrence of high temperature damage to tobacco leaves, the relationship between the meteorological indexes and the quality
of high temperature damage to tobacco leaves from mid-June to early July in Fuzhou, Jiangxi Province during 2014-2016, were
analyzed by using the principal component regression analysis. The assessment grade model of high temperature damage to tobacco
leaves was established and verified by the component regression analysis testing. The results showed that the main impact
meteorological factors were the maximum temperature, the increasing extent of temperature during heat damage, the solar radiation,
and the duration of high temperature. The three grades of evaluation index system for high temperature damage tobacco leaf: 0.75=
DHI<0.97, grade 1, mild heat damage; 0.97=DHI<1.13, grade 2, moderate heat damage; DHI=1.13, Grades 3, severe heat damage.
The model evaluation results had a negative correlation with the score of tobacco leaves quality, and the correlation coefficient was -
0.93, which passed the significant test at 1% level. The accuracy achieved up to 83.3%. The results can provide scientific basis for
monitoring, warning and risk assessment of high temperature damage to tobacco leaves.
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Table 1 The basic information of test sites

/m

116°22'20.6" 26°53'35.2" 143 87

116°17'54.84" 27°29'46.56" 126 87

117°59'56.6" 27°16'39.3" 145 87

115°54'12.32" 27°11'23.6" 121 87

116°13'44.5" 27°40'13.5" 86 87

116°58'57.62" 27°37'43" 289 87

2 2014—2016 3
Table 2 The questionnaire of the morphological character of high temperature damage tobacco in 2014-2016 (3 year average)
I II i v \
1% /m?
/ / / / /

12/18 10/10 6/9 3/6 2/5 33 1542
19/26 11/13 5/7 2/2 0 37 1652
16/21 10/12 6/8 3/4 173 36 1532
21/29 7/8 4/4 0 0 32 1784
20/27 13/14 5/5 172 0 39 1546
22/35 8/10 2/3 0 0 32 1654
17/21 7/7 0 0 0 24 1872

100
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1 kg 3 3 90
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Excel SPSS 19.0
2014—2016 6 7
2
2.1
1.3 3
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35 C 3d
[6-7] 60%
6 7 50%
6 7
=35 C 3d
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1.4 6 3
(8-101  GB/T 21985—2008
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4 Table 3 The statistical analysis of main economic traits of
high temperature damage tobacco
i -667m?) 1% 1%
3293.19C 47.32D 91.54B
3239.88C 56.50C 92.60B
2424.54D 43.65D 91.98B
3d =35 C 3471.40B 61.59B 92.27B
3454.89B 57.93C 92.24B
1.5 3527.48B 61.47B 92.31B
3997.12A 65.24A 94.34A

0.01
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S RY) 50 C 33.3%
S3 S4 4 54.2%
4 10.2 MJ/m?
353 C 10.0 MJ/m? 13.4
37 C MJ/m? 5.5MJ/m?
20% 3.5~3.8d
20 C 21.8%
4 S1 R S3 Sa
Table 4 The statistical analysis of maximum temperature (S1), temperature rise range (S2), solar radiation (S3) and high temperature
days(S4) during high temperature heat disaster
Sy/C ($)/C (S3y/(MT-m?) (Sa)d
1% 1% 1% 1%
36.1 35.1 354 17.4 4.0 1.0 2.2 39.5 12.6 8.7 10.4 11.4 5.0 3.0 3.8 20.8
36.2 35.2 353 20.0 5.0 1.0 2.5 46.9 12.4 6.9 10.3 15.8 5.0 3.0 3.6 22.0
37.3 35.0 352 12.4 3.0 1.0 2.0 333 11.2 55 8.9 18.5 6.0 3.0 39 213
37.7 352 35.6 15.3 3.0 1.0 1.8 39.1 10.5 8.3 9.7 17.4 5.0 3.0 3.7 22.3
37.3 35.1 353 17.9 3.0 1.0 1.7 44.4 13.4 9.8 11.0 11.7 5.0 3.0 3.7 20.4
35.7 35.0 354 18.8 3.0 1.0 1.6 54.2 12.1 6.1 10.0 17.9 5.0 3.0 35 23.9
36.7 35.1 353 16.4 35 1.0 2.0 429 12.0 7.6 10.2 15.4 52 3.0 3.7 21.8
2.3 3.686/0.031=118.90 5 10
St S 0.5
5 4 4
4 KMO
Bartlett [13] KMO
0.764 0.6 Bartlett ba
5
Table 5 Correlation coefficients between meteorological 0.0001 0.05
factor and main economic traits of high temperature damage
tobacco
6
Si -0.559" -0457° -0.566 Table 6 Collinearity diagnostic index
) -0.868"" -0.563" -0.884™
83 -0.609™" -0.601™ -0.607" 3 3 3 3
S -0.623" -0.419" -0.640" ' 2 } ¢
Pa— 005 001 1 3.686 1.000 0.017 0.005 0.005 0.008 0.017
’ ' 2 0.888  2.038  0.100 0.007 0.018 0.005 0.253
3 0301 3.501 0.724 0.001 0.004 0.001 0.664
2.4 4 0.082  6.722  0.029  0.101 0.156 0986  0.062
5 0.031 14.172 0.130 0.888 0.817 0.012  0.003
2.4.1 KMO Bartlett
242 4 4
k=A/dp 1 SPSS
>100 =10 4
0.5 7 1 2
[14] 6 63.709% 15.833%
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Table 7 Eigenvalues and contribution rates of principal
components
A 1% 1%
1 2.548 63.709 63.709
2 0.633 15.833 79.542 9
3 0.470 11.746 91.288 Table 9 Quality evaluation of high temperature damage
4 0.348 8.712 100.000 tobacco leaves at each test sites
1 II I v \%
8 1 2 25.01~26.41 23.78~24.84 22.12~23.86 21.54~22.08 19.25~21.72
Table 8 Eigenvectors of the component 1 and the component 2
R R 2.4.5
N 0.4724 0.7026
S, 0.5312 -0.2262 5 DHI
83 0.5024 0.2074 o
S4 0.4924 -0.6423 DHI 90%
0.75~0.97 0.97~1.13 =1.13 3
8 DHI 10

F1=0.47245,+0.53125,+0.5024.55+0.4924S54 @)
F,=0.702651—0.22625,+0.20745;—0.64235;4 3

243 (16]
2
Damage of
High Temperature Index DHI
Y=0.536F1-0.317F> G))]
2 3 4
DHI=0.27245:+0.6389S5,+0.537953+0.416354
R*=0.816 p 0.01 (5)
St S S5 Ss 4
1 5
DHI 4 $2
N S DHI
244
5
25%
75% 9 I

25 II I

10
Table 10 Grading standard of high temperature damage

0.75=<DHI<0.97 1
0.97=DHI<I.13 2
1.13=DHI 3
2.4.6
[17]
DHI
1 -17.41
—0.93 0.01
2
3 100% 2
85.7% 1 75%
3
[18-19]
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Fig. 1 Actual evaluation score and DHI value linear [27.29]
regression test
3 a3
+
2
4
l 1 1 1 1 1 1 1
<t VN O < VO T VO T VO T N O T N O
Soooooocooooo0ooooo oo
[ I o\ BN o I o\ N o N o\ I o I o I o~ I o\ I oS N o\ I o I o\ N o INN o BN QN BN o |
2 DHI
Fig. 2 Comparison of the evaluation level and the actual level
of each test sites -0.93
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