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Relationships between Climatic Factors and Chemical Components of
Flue-cured Tobacco Leaves in Liangshan
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Abstract: The relationships between major climatic factors in different growth periods of Liangshan tobacco-growing areas and
chemical compositions of tobacco were investigated by using simple correlation and canonical correlation analysis. The result
indicated that the effect of climatic factors on leaf chemical composition, from high to low were as follow: daily average temperature
>relative air humidity > sunshine hours>precipitation > daily range of temperature. During field growth phase, the weather in the
fast-growing stage had the greatest impact on the chemical composition. Meteorological factors were most influential on the reducing
sugar, total sugar, total alkaloids and potassium content of flue-cured tobacco leaves. The contents of leaf total sugar, reducing sugar
and total alkaloids showed a positive correlation with temperature of the root extending stage, maturity temperature, and maturity
relative air humidity, and showed a negative correlation with temperature and relative air humidity of the fast-growing stage. Sugar
and alkali showed a positive correlation with maturity rain fall. Within certain range, fast-growing stage temperature and relative air
humidity reduction, as well as the increase of fast-growing stage sunshine hours and maturity rainfall was obviously in favor of the
increase of leaf potassium.
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Table 1 Climatic data during field growth period of flue-cured tobacco leaves in Liangshan, Sichuan province

LW T AT N AR T PRz B 2%
AR 18.40~23.48 20.73 1.66 8.02
A iR/ C FEK 19.95~23.76 21.68 1.16 5.35
A 20.36~24.13 21.87 1.22 5.56
K 20.07~23.86 21.50 1.30 6.07
i S5 84.83~129.87 103.35 17.93 17.35
W /K d/mm FEK S 203.87~255.39 224.59 16.24 7.23
A 389.88~597.53 489.22 67.51 13.80
KHH 716.98~892.36 817.16 61.49 7.53
AR 250.94~315.98 283.23 21.29 7.52
F I b LIRS 114.67~167.40 134.08 16.21 12.09
2333 328.55~631.45 389.39 108.01 27.74
K 694.15~1069.57 806.71 126.47 15.68
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Table 2 Chemical component contents of flue-cured tobacco leaves in Liangshan, Sichuan Province
Eiztan AR SEHEME b2 5 R %
& JRE Y 15.21~35.44 27.84 3.83 13.77
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SAHA % 1.14~4.75 2.30 0.70 30.37
MR/ % 1.25~2.68 1.76 0.29 16.26
/% 1.17~2.84 1.81 0.36 19.81
/% 0.01~0.85 0.17 0.14 83.90
BBk L 3.75~25.24 13.46 4.98 37.04
SR 0.52~1.32 0.80 0.16 19.68
e 1.97~215.50 19.33 24.26 125.50
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23 FESZETFSEMECERS R ERIERME 2= IR AR AR, BEBR L 5 BRI K B 2 AR
FEINIEE . SR, FL BT W, B9 FIEAG SR I I B R S

B TR FRUEL B 9 AR EL B AL A Ry
LRIV R A T HRbR AT 8 PAC AT (3R 3), &5
R, JH R AE o 3 U R
IR FH ST B /KR S S 3 IR AR OGS AR
KR RGO B 2 5
ISR BB S IRk R B B IEARG, 5
R FHIRA /KR S 0 3 IEATIOG, 55K HH T T S 2
BFEGR; W Y A . A U R
WS AR R TONIOG, S A ] I B S A
TEASR,  SHERI R H B B B2 IEAT G

5%, 5 B H B B B IEAR G .
24 SEETFSEMHLFNS S EMHBBIEXMMA
R 4GB, TGN AR MAME A S,
JHIAL 27 By 5 ARl . PRIl . s
AL TR RN A A AR B R
A AR BE R DU B AR G, b 5 iR
1 T AN B e T AN 1 S N WS B N 8 2 B
AR EER B IEANSG,  HHERI R IR
B TARHR R DU A G X TR I T 51k

®3 SREFEUFHAREEEXSHT

Table 3 Simple correlation analysis between climatic factors and chemical components

e TS MRRE TR S8 FSYIL71 S S i A BEBLEL  EAREL BREE wiREZE
AR 0.1906 0.2359 0.1085  -02210 -0.2478  -0.2689 -0.0185  -02917  0.0055  0.0925

43 IS ] 0.0509 0.1521 0.0704  -0.1097 -0.3458  -0.1478 -0.0111  -0.1546  -0.0452  0.1637
B -0.0356 0.0543 0.0300  -0.2226 -0.0597 -0.5751**  -0.0531  -0.1972 03418  0.1361

K H 0.0555 0.1364 0.0652  -02118 -0.1846  -0.4148 -0.0353  -02300  0.1728  0.1326

MR -0.4556*  -0.2713 0.3294 0.1649  -0.1278  -0.2841 -0.4135  -0.3006  0.1790  0.2350

Wk ik HEK 3 0.2769 0.0482 0.3109 0.0656  -0.1254  -0.3239 -0.1856  -0.3396  0.0053  -0.3246
B 0.6937F%  0.5739%*% 03856  -0.1664  0.1845 0.1321 0.5618** 04021  -0.3458  -0.1068

KH 0.6251%%  0.4735* -0.1060  -0.0687 0.0725  -0.1271 03016  0.1193  -0.2637 -0.1644

AR A -0.2309 -0.2827 0.2384 0.0710  -0.2666 0.3443 -02549  -0.2696  -0.1906  -0.1075

1 N K EK 3 -0.2217 -0.1580 0.1539 03179 -0.1887  0.6126**  -0.1683  0.0413  -0.4702*  0.0738
AR -0.3311 -0.4221 0.0331  -0.0960 -0.2788  -0.1094 -0.0657  -0.0264 02548  -0.1801

K 203992  -0.4818* 0.1488 0.0717  -0.3439  0.2263 -0.1802  -0.0696  -0.0175  -0.1749

AR 0.1213 -0.0421 -0.0654  0.1108 -0.1153  -0.2287 0.0996  0.1437 02843  -0.2407

i A HEK 0.0928 0.0763 -0.1504  0.0839  -0.1036  0.5442%* 0.1316 02024  -0.2499  -0.0151
I 0.0071 -0.1123 -0.0744  0.0310 -0.0674  -0.2596 0.0162  0.0780  0.4771*  -0.1853

K H 0.1006 -0.0324 -0.1310  0.1021  -0.1290  0.0350 0.1126  0.1919 02195  -0.1959

fHAR -0.0711 -0.0920 -0.0506  0.4087  0.0628 0.0077 -0.0034 02831  0.0883  -0.0408

23 HL HE-K 34 0.2535 0.1355 0.0317  -0.0465 0.1218  -0.6595**  -0.0167  -0.0939 03870  -0.1548
R 0.5412% 0.3353 -0.1423  -0.0416  0.1301 -0.0957 02472 01779  -0.1377  -0.2587

KHH 0.3591 0.1799 -0.1008 02419  0.1680  -0.3289 0.1278 02561  0.1500  -0.2381
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Table 4 Canonical correlation analysis between weather factors and chemical constitution of flue-cured tobacco leaves

PEES Y l * s *e b b
1.0000%* 0.9989 0.9538 0.8348 0.7198 0.6815
G R T IR 2 A e
AR A H 200 3.1639 0.0188 4.1686 27015 2.9550 2.3868
HE K301 H 353 -4.8319 1.5210 -1.3668 -0.1020 -2.5259 -0.9023
ST T 3530 27877 -2.4147 -2.6923 -2.3607 -0.5489 -0.8475
R S R K 0.1725 0.1483 1.6778 0.9149 -0.1384 0.6895
HE-K K -0.3061 0.3055 -0.5672 -0.7427 0.3015 -1.5212
Y AR 0.3917 0.5651 0.7315 0.6912 -1.4970 0.6181
AW 3 I TR -0.0431 -0.0023 0.2094 -0.6119 0.1857 -0.2443
HE -7 1 Rt 0.8529 -0.0155 -0.0060 0.9916 0.0443 1.3515
I ] BRI -0.2116 -0.3451 0.0092 0.0216 -0.5671 -0.4170
TR A H % 2% 0.3110 0.1702 0.0220 -0.6622 -0.0948 -0.0608
IR T 450 0.0085 -0.0438 -0.7293 -1.9026 -0.4172 -1.5299
BRI H e -0.2515 0.8869 1.0595 2.6547 0.3970 1.1328
HURR 3 2 A AR I 0.5697 -0.3710 -0.2979 0.5706 13757 0.0611
K300 4 AR -1.3577 0.3469 -0.1975 0.1217 -0.9653 -0.2075
R 2R S R e 1.0890 -0.3032 0.0041 0.2213 0.8494 0.0684
2 753 P 2 A 3
I Jp 0.4020 -0.1059 0.3920 0.2990 -0.0263 1.7058
po¥iis 0.3765 0.7894 0.0069 0.0660 0.0163 -1.3720
AR 0.4455 -0.2987 1.2105 -0.4945 0.6772 0.0472
M -0.1631 0.5035 -0.9137 0.8291 0.4272 0.4630
s 0.9336 -0.1452 -0.2117 -0.4299 0.4381 0.2279
A -0.0765 0.5387 0.0504 -0.8512 0.1298 0.2676
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