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Correlation Analysis of Tar Content in Flue-cured Tobacco
Germplasm and Its Influencing Factors
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Abstract: This study investigated tar content of 205 flue-cured tobacco germplasm accessions which were
collected from Shandong province and Sichuan province,, China.Seventeen low-tar flue-cured tobacco germplasms
such as Wolihuang 0782, P3, Qiannan No.7, 82-3041 and Jiyan No.9 were identified by deployment of multiyear
and multiple location experiments.Furthermore, the agronomic traits including plant height, leaf number and stem
diameter were scored, and six conventional chemical components in the cured tobacco leaves were examined.
The correlation between agronomic traits, chemical composition and tar release was investigated by using
simple correlation analysis, path analysis and regression analysis.An extremely significant positive correlation
was revealed between tar release and any of total sugar and reducing sugar.An extremely significant negative
correlation was detected between potassium and tar release.No significant correlation was observed between
other factors and tar release.The tar release were contributed by potassium, followed by total sugar, nicotine,
middle leaf length, chlorophyll, stem diameter as well as plant height.Potassium and total sugar mainly affect tar
content through direct action.The direct and indirect effects of nicotine to tar release are similar.Agronomic traits

including waist length, chlorophyll and stem diameter can indirectly affect tar release, and other factors showed
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no obvious effect on tar content.Finally, a regression model between agronomic traits, chemical composition and

tar release was proposed, which is of importance for the screening and utilization of low-tar flue-cured tobacco

germplasm.

Key words: flue-cured tobacco resources; chemical composition; agronomic traits; tar content; correlation

analysis
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Table 1 Chemical composition, agronomic traits and tar release of basic data characteristics in flue-cured tobacco

GER S KA /IME brifEz: B FRE (%)
Factor Average Max. Min. SD cr
B JEHE (% ) Reducing sugar 17.10 25.00 10.48 3.40 20.00
S (9% ) Total sugar 19.97 29.80 11.60 4.03 20.17
AT ( % ) Nicotine 3.07 6.11 131 0.93 30.17
2 (% ) Total nitrogen 2.26 3.12 1.60 0.31 14.00
1 ( % ) Potassium 1.92 3.34 0.78 0.67 34.90
44 (% ) Chlorine 0.323 0.59 0.13 0.10 30.65
442 Chlorophyll 38.52 4791 29.12 3.48 9.03
FkE (cm ) Plant height 145.04 234.80 50.00 29.07 20.04
%% Number of leaves 22.85 38.20 13.30 3.71 16.24
25l ( cm ) Stem diameter 9.48 18.20 7.80 1.08 11.39
58 ( cm ) Pitch 6.20 9.26 3.20 131 21.13
JiE MK ( cm ) Middle leaf length 63.05 76.80 37.80 6.26 9.93
JE M5 ( cm ) Middle leaf width 31.56 20.30 44.40 438 13.88
FEil (mg/ 32 ) Tar 17.46 24.80 13.29 2.07 11.86
SRR TR AR B 25 5 (TEDL http: //doi. R 2 SREFSEMMBEXSH
org.10.13430/j.cnki.jpgr.20191026002, Mg 1) 3% Table 2 C(;rrelation analysis between various factors and tar
release
B, 5% BB 0782, CV78-4 BBl i 5 1%, 20 91>
I, m R ﬁ**%iﬂiﬁ GE w E P R SRR
13.9 mg/ jz ;Fn 13.29 mg/ EIZ »ZN EP = Ei'%‘: 0782 ﬁ ‘{EE Factor Potassium  Chlorophyll = Tar
R / JRBR A 9.9, A2z B A PR R AR B A HH% Nicotine ~0.0606 0.1167 0.1542°
B, ATAE S 0 5 e UL T TR N SO A = 0 Total sugar 031657 00460 024327
AR LB B 0551 K F A 599 L 4 97 . 86- 5K Reducing sugar -0.3033"  -0.0636 0.2208"
N , J Total nitrogen 0.3937"  —0.0082 -0.0615
_ v Par AN E: T =N
3002.P3.84 3117%& 9201‘£ 8 ) ‘ﬁf““{mﬂ?& % 44 Chlorine 0.2055" 0.0002 0.2580"
TE 14~15 mg/ SCZ ], TR (IR AR I 5l b AT Fk# Plant height 02041 0.1599°  0.0061
FH . £ Stem diameter 0.0093  —0.0035 0.0362
2.2 EEEXST %% Number of leaves -0.0780 -0.0320 0.0420
AR MR L SRR PR oo
e N N R I Middle leaf lengt! -0.0625 . .1495
ﬂ M / g:l: r] Iiﬁ\ 7 Z: 24 Y
iﬁﬁfm %?’rﬁff*ﬁ’ i% J“% 2 “ﬁij‘ﬁ TR 5E Middle leaf width ~ -0.0598  -0.1315  -0.0138
Wl 15 S AR T A0 0 LA OG, R e S A JEHK / 58 Middle leaf  0.0429 0.1987°  0.0583
THURE I i 2 3 IE R G B S R R I A length/Middle leaf width
FANAE G, A4S AR 5 A Tl R 0 A OGP #E1l Tar —0.6040** 00257 !

BE.

TR BERFIEE] 5%, T FR BEKFILE] 1%
"Indicates a significant level of 5%, ~indicates a significant level of 1%



926 7/

Ay

O ¥ M 21 %

22 2 T R ZPEIR b2 S AR TR
A DG R AR, 7 B A SRR 3l 3 NS
fAT A G R B ) = 0.3 AR E, 0.15 < |1{<0.3
KEGAH S, 1<0.15 R AR AH G, Xt 3 4 AH 56 R Ak
PR ZE T 22001, 2 3 T A H, P<0.05, A K1
G318 3 AR S AR S R T B o 3l 3 A DG &R
B2 X HE VAT FA T LU B S SRR
FEAH G, RbE R UM S5 AT R R S A
HoAh A2 o S 2 PR A AR T B i B A DG &R
BAHEARTE 0.15 LUF , SR AN HHOG,
Hh B AR T R IO 1 A G R 8R4 X R, IR
o
%3 HERBEESRNHEN

Table 3 Analysis of variance of correlation coefficient degree

classification

S Sy | OPIETIT
Fl H1BE

Source of Sum of dr Squares of F P
error squares ’ average
ZH [1] 0.402 2 0.201 11.335 0.002
Inter-group
HN 0.195 11 0.018
Intra-group
it 0.597 13
Total
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1 2 1A AT 45 SR ] LU R HR A 2 MR Ak
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Table 4 Path analysis of various factors and tar release
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[E]4%/E ] Indirect action

i . B e i N ]
Factor Sk B RS ¥ ) e pSvill
action L. Total . Plant Middle leaf .
Nicotine Potassium . Chlorophyll Stem diameter Total
sugar height length
JHA% Nicotine 0.5666 -0.4384 -0.2789 -0.0037 0.0006 -0.0281 -0.0104 -0.7589
JBE Total sugar 0.6066 -0.4407 0.2243 -0.0027 0.0034 0.0258 0.0072 -0.1827
£ Potassium -0.7085 0.2230  -0.1920 -0.0130 0.0131 -0.0097 0.0007 0.0221
Fk = Plant height 0.0639 -0.0326  -0.0130 0.1446 -0.0119 0.0138 0.0072 0.1081
4% Chlorophyll  -0.0742 -0.0047  -0.0279 0.1255 0.0102 0.0145 -0.0003 0.1173
JZEn4< Middle leaf 0.1551 -0.1028 0.1007 0.0443 0.0057 -0.0069 0.0120 0.0530
length

ZE[F Stem diameter 0.0737 -0.0797 0.0594 -0.0066 0.0062 0.0003 0.0253 0.0049
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