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Table I Agronomic properties of cigar tobacco under different sulfur application rates
inpit] pisii P/ em e RM-5E/em RIS /em AR R SPAD{H ZE[l/cm
Period Treatment Plant height Max blade width Max leaf length ~ Number of leaves ~ SPAD value Stem circumference
Sy 28.02+0.48a 17.5640.53a 27.90+0.78a 10.040.2a 46.35+0.83a
[IH%H)H S0 29.45+1.17a 17.6240.28a 28.2440.56a 10.440.3a 46.41+0.45a
Li?:;‘zr S0 29.27+0.74a 18.0540.31a 27.94+0.62a 10.240.3a 47.05+0.73a
Siso 30.88+0.86a 18.114-0.20a 28.38740.29a 10.440.1a 46.297+0.70a
o Sy 114.444-1.97a 28.67+0.51ab 51.78+1.60a 18.840.2a 53.32+0.03¢ 8.48=+0.16a
Mﬁfﬁfﬁ)n Seo 114.22+1.74a 27.78+0.11b 49.78+0.45a 19.040.2a 55.06+0.33b 8.4840.06a
stages Si20 117.224+2.39a 28.45+0.40ab 51.78+0.55a 19.240.3a 56.12+0.03a 8.6240.20a
Sigo 116.2242.70a 29.67+0.84a 52.4440.21a 19.0+0.6a 55.3140.42ab 8.8740.21a

22 MHRIEMENFESZFHAENEM
B 198 it )2 2 L S 0 25 5 R P = 14

(s, L LS 1y 7= i fi i, 48 S 1™ 16.35 % [l

55 So A EE B RE (4l P 7E — 58 R B B4R T

b SR, B R 4 )R 16.21%6~20.16% F1
16.32%~21.67 % , (i 15 M - 18 P (B 38 hn 3 T ~4.6 11
J6/hm?($2).
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Table 2 Effects of different sulfur application rates on yield and output of cigar tobacco leaves

Aby P24/ (kg/hm?) FAE/(J5 76/ hm?) ¥iir /(5t/kg) AR/ Y
Treatment Yield Output value Average price Superior smoke rate
S, 15214 11.1 72.9 25.3
S0 1606.5 14.1 87.8 30.4
Si20 1770.2 15.7 88.7 29.4
Siso 1683.7 14.3 84.8 30.3

2.3 IS A6 IR R A R

HH ¢ 3 1T UL, it A it FH A 42 s i S i Y [
i, AR A NP Ca. Mg . Mn,Cu.B % & , B
K .Fe iy ¢ &, Hirp Ca Mg 75 5 Fifi % it FH 5488 i 525
BN BEAR AR a3 T S BT S oo BB B R o For,
5 S, S b BRI N P .S B .Mn.,Cu.Zn
Mo & &t f &, 45 9l B T 11.59% . 31.41%.

15.89% . 19.26%. 35.05%. 28.20%. 0.20% #
10.00%4 3 Sgo b FRAH I Y Mg 55 1 A1 S0 A0 Y Cu Al
Ni & i fie e, 20 8N T 4.319%6 .4.97 % F164.62% .
Vi B BT RES Ak R AA | REAIE 0 45 Fh ™ o 75 43 B 2 A 36
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Table 3 Effects of different sulfur application rates on the mineral nutrient contents of cigar tobacco leaves

Ab3 N/ P/ K/ Ca/ Mg/ S/ B/ Mn/ Fe/ Ni/ Cu/ n/ Mo/
Treatment (g/kg) (g/kg)  (g/kg)  (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

S, 14.75a 1.56b 48.30a 31.78a  3.94bc  3.84b  39.00b  44.48c 506.55a  2.77bc 9.29b 24.52a 0.20a

S 1458  1.89a  44.55ab  33.07a  4.1la  4.37a  36.04b 39.74d 424.24d  2.60c 853  22.18a 0.2la

S 16.45a  1.83ab 43.66b 33.36a  4.05ab  4.45a  31.98c  52.03b  454.74b 4.56a 11.88a  22.28a 0.22a

Sigo 16.46a 2.05a 43.39b 28.97b 3.80c 4.45a  46.51a  60.07a  437.83c 3.00b 11.91a  24.57a 0.22a
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W JORE A JEORE 5 BRI R A i, 5 SO
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Blo A Sgo Ak SRS R P r R R S RTE R 1 o
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9.10%6 5'S o0 42b FH (A AT v A8 SO KR 3 5 AR R Bk
R wEmm, 5 S M Bt 40.00% . 47.76% i

50.00% o A I 1 B B IE A9 e FH A B 135 80 AR i Py
FEfH 3T
2.4 HEFRXT S AR HE R GE 1 AR B R0

SRR Be T FE T 43 3R E BB, b 1 By
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Table 4 Effects of different sulfur application rates on the chemical composition of cigar tobacco leaves
) S/ i SO/ . ] /9 JHBR R/ JHRA/ B R i
e Y W/ % ﬂﬁﬁ/% Y *ﬂﬁﬁﬁ/% 3Ekﬂﬁ£ﬁx(ﬁ 3Ekﬂﬂﬂcl§k/' A EJMK ﬂﬁ*ﬁtt
= L Total Reducing Crude Non nicotine Non nicotine Nitrogen Ratio of
Treatment  Nicotine Starch . . . . L .
sugar sugar protein nitrogen nitrogen ratio  to nicotine ratio  two sugars
Sy 6.67b 0.50¢ 0.20b 0.11a 2.01a 0.32a 0.22a 0.22ab 0.40a
Seo 6.81a 0.60a 0.27a 0.12a 1.76a 0.28a 0.19a 0.21b 0.45a
Sz 6.77ab 0.58ab 0.28a 0.10a 2.97a 0.48a 0.29a 0.24a 0.48a
S 6.78ab  0.53bc 0.23ab 0.12a 2.96a 0.47a 0.29a 0.24a 0.43a

2 2% 10 43 ik 5 EE A N, B B B AR BIATR 43 oL
W HEHER PN F MG R R R YR
AT ER AL 3 AR AR S5 fife , TR Bl AT 45 2 20 03 AR GE 5
55 11 B B 72 400~520 °C BRI, H At A Js2 7 32 5 1
FRET Y B £ e 5 ARk A B RN
PR R AR UK 28R SR RIS R TR
(TA-DSC) A 52 Bt HE F £ %55 A0 o A A e 1 10 5 i
TG M DTG 24 o, A [R50 H S AR A
At FEARRL (R 1) o

TG M DTG MiZe A5 M- A bR il S50k &

TR b ke i 1 BE (3 5) , I v 8 i 1 5t Jo i 2k
R KR AR I R R R B (1 T e DA RO
3 AR BER IR R BE B A s o B BRI
T BG I, MR 43 ek 5 el S 1 i R A
MRRBEEE I LB B e B R AR AN K, o S 4
1o 5 1 B R R T A R AR AT R A I T B
Wk K Ay, 5 S EE , Seo Ab FR A K 4y B B EAR T
13.30% , [FI A S o0 Fl Sygo K 43 5% T ALREAR , (HIA SR
AR LR T, UL R Seo 7 1 U AR IR B 1 B 4R

F B TR R TR A e RIACR.
S Se Sin Sis
a 1007 A n ok B 60k 9
é 80r = % s 50+
e E = qor E
T 60 IS = 40
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Fig. 1 Effects of different sulfur application rates on the TG (A), DTG (B) and heat flow rate (C)
of cigar tobacco leaves
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Table 5 Effects of different sulfur application rates on chemical composition of cigar tobacco leaves
%5 11 B Phase |l 5 M BBt Phase Il
BT R BT R G LR i
ok O ok OOREE 2 BT K%
AL KR/ % . I/ C KR/ % . I/ C /% . .
Treament  weight ™ Vcweight  Weight 0™\ weight Total Combustion Ash
cig . Max weight axweig cg . Max weight axweig . B initial content
loss ratio loss rate loss ratio loss rate weight loss
loss rate loss rate temperature
temperature temperature
S, 48.9 10.6 295.1 23.6 32.0 441.2 72.48 150.5 19.6
Seo 48.8 11.1 296.5 23.7 32.0 441.2 72.44 148.6 17.0
Sz 48.8 9.4 296.4 23.7 28.4 453.6 72.47 155.8 194
Sy 48.9 11.3 294.3 23.0 32.6 446.7 71.96 152.8 18.3
MR AR 2 B (] D AR R I SRR 6) A R SERRR)E T i # (2 6) , Se M B ek
AT, Bt 25 B A0 o 3 0 AR IR B e B R BRI R RIS RS I 2 A K, B R R R R A AR

L FRORE I 22 S T Jim WA AR A A 5, i e K A

55 Sy LE , Seotie AR A BRI 23 313 1
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Table 6 Effects of different sulfur application rates on parameters of heat flow curve and dynamic

fitting parameters of thermal analysis of cigar tobacco leaves

PR ML SR PAIHTB I E G SR
e Parameters of heat flow curve Dynamic fitting parameters of thermal analysis
Treatment  ORHWAR/g  BCRBGREE/C B/ e ‘ Yy
Max heat flow Max heat flow rate J/g) o . ? Als
- Fitting equation (kJ/mol)
rate temperature Total heat release
So 54.4 475.8 2594.0 y = —3939.2r — 9.31 0.97 32.8 8.7x10°
Seo 60.4 472.1 2757.8 y= —4190.1xr — 8.48 0.96 34.8 4.9X 108
Sz 56.9 481.7 2474.9 y = —3969.5x — 9.18 0.96 33.0 7.7X10°
Siso 50.7 481.5 2400.7 y = —4074.4x — 8.98 0.95 33.9 6.5x10°
3 i it L T E IR T 2 B s R 0 2 2R
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B, A R SR AR B AR S A R
FEO it B = 5 A R ) SPAD B Kk v IR A
R G e R AT 7 ORI 22 55, 5B
Jota i 3 A I i A K S ORI IR 1 A G B
L5 A 3 JEORE o bE A P TR SRR A L DA T AR B2 7
R B A AR A RN, B M 2 T Ak AR . ASBIE
ST, Seo 8 It HY THI- SR8 AR rh TS AL RE AR
IR 5 A e R R e PRIt 3R TR D R 4
e R IAG AF S PR RICEE | AT £ TH R I ) A 08 1
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Effects of sulphur fertilizer dosage on yield, quality,
and combustion performance of cigar tobacco leaves

SUN Jingguo', CHANG Yifei*, ZHENG Xiaomei*, QIAO Baoming®, FAN Youlun',
TIAN Huiwen*, CHEN Tao*, CHAI Liguang”, ZHAI Lindun’®, SUN Xuecheng”
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Abstract Cigar-filler variety Chuxue 14 (CX-14) was used to conduct a field experimen to study the
effects of sulfur fertilizer dosages including 0, 60, 120 and 180 kg/hm’® on the agronomic traits, yield,
quality and combustion performance of cigar tobacco. The results showed that the plant height, maximum
leaf width, leaf length, effective leaf number, and SPAD value of cigar tobacco during the period of
growth, the yield and the rate of superior tobacco under applying sulfur fertilizer was increased compared
with no sulfur application, thus the output value of cigar tobacco was increased as well. Among them, the
yield and output value were highest under 120 kg/hm” sulfur application, and the rate of superior tobacco
was highest under 60 kg/hm” sulfur application. The application of sulfur fertilizer tended to increase the con-
tent of total sugar, reducing sugar, and crude protein, the proportion of reducing sugar in cigar tobacco
leaves, which in turn helped to improve the intrinsic quality of tobacco leaves.Compared with no sulfur ap-
plication, the 60 kg/hm” sulfur application increased the activation energy during tobacco combustion, low-
ered the initial temperature of tobacco combustion, and reduced the content of ash. The maximum heat flux
temperature and total heat release increased by 10.9% and 6.3% , respectively, and the frequency factor
during combustion decreased by 43.7% , thereby improving the combustion performance of tobacco leaves.
It is indicated that the appropriate sulfur fertilizer dosage for cigar tobacco leaves was 60 kg/hm? under the
conditions of this experiment.Excessive application of sulfur fertilizer including 120 kg/hm?and 180 kg/hm’
can increase the yield and economic benefits of cigar tobacco leaves, but it is not conducive to improving
the combustion performance of tobacco leaves. Therefore, it is possible to consider reducing the application
of potassium sulfate fertilizer appropriately in the process of planting cigar and replacing it with potassium
carbonate and other potassium fertilizers to reduce the negative effects of excessive sulfur fertilizer on the
combustion performance of tobacco and soil acidification.

Keywords sulfur fertilizer; tobacco cultivation ; cigar tobacco; quality of tobacco leaves; combustion
performance
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