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Study on Relationship Between Soil Organic Matter Content and Flue-cured Tobacco Quality
WANG Tong', DOU Yuqing', ZHAO Xingneng?', YU Qin®, YAN Ding’, YIN Honghui’

(1 Tobacco Research Institute of Chinese Academy of Agriculture Sciences, Qingdao, Shandong 266101, China; 2 Wenshan
Branch of Yunnan Tobacco Company, Wenshan, Yunnan 663099, China; 3 Shanghai Tobacco Group Co., Ltd., Shanghai
200082, China)

Abstract: To investigate the relationship between soil organic matter content and flue-cured tobacco quality, 222 pairs of soil and
tobacco leaves samples were collected from typical tobacco fields in Wenshan, Yunnan Province, the contents of soil organic
matter (SOM, 0-20 cm) and the appearance qualities, physical indicators, conventional chemical components and sensory
qualities of tobacco leaves were determined and calculated, and the correlation between SOM content with the quality indicators
of tobacco leaves were analyzed, and the quality indicators of tobacco leaves under different SOM content grades were compared.
The results showed that: 1) In terms of appearance quality of tobacco leaves, SOM content was positively correlated to body score
(P<0.05), and significantly negatively correlated with color intensity score (P<0.05). The color score under SOM grade 1I (10-20
g/kg) was the highest and significantly greater than SOM grade IV (30-40 g/kg). 2) In terms of physical indicators of tobacco
leaves, SOM content reached a significantly positive correlation with filling value score (P<0.01), significantly negative
correlation with stem content score (P<0.05) and equilibrium moisture content (P<0.01). The stem content score under SOM
grade 1 (<10 g/kg) was higher and significantly greater than SOM grade V (>40 g/kg). 3) In terms of conventional chemical
components of tobacco leaves, SOM content was significantly positively correlated with reducing sugar and total sugar ratio

(P<0.05), significantly negatively correlated with sugar-base ratio (P<0.05) and total sugar content (P<0.01). 4) In terms of

OHEWH: =& RRA F SN w1 RHE I H (20245326003) % Bl
* R EVERH (455753605@qq.com)
EZ RN THQ000—), %, IREEDIA, W65, FEF55 Y FOR T & . E-mail: wangtongttw@163.com
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sensory qualities of tobacco leaves, SOM content showed a significant negative correlation with the scores of fineness and
softness and aftertaste (P<0.05), and a highly significant negative correlation with the scores of roundness and total smoking
evaluation (P<0.01). The fineness and softness score under SOM grade 1 was the highest and significantly higher than SOM
grade [V (P<0.01). The roundness score under SOM grade [ was the highest and significantly higher than SOM grade I1I (20-30 g/kg),
IV and V (P<0.05). The comprehensive analysis indicated that with the increase of SOM content, most indexes of tobacco leaf

quality increased at first and then decreased, the quality of tobacco leaves was better under SOM grade II-III in the research area,

which suggested the amount of organic fertilizers should be adjusted according to SOM content properly.

Key words: Soil organic matter; Flue-cured tobacco; Quality; Chemical components; Sensory quality
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SOM &Gt HAE IR 1. hk 1 7]
W, T I I IV, VO BEEARS S 12, 57, 94,
39.20 4, 43 B FEAR Y 5.41% .25.68% .42.34%
17.57%. 9.01%, SOM V¥ & 54150 6.82. 15.81,
24.85, 34.76., 51.06 g/kg. 85.59% 1 SOM & = if
H, (A 5.41% +1E SOM Fidf. SOM &
AT RBNT 7.99% ~ 37.85%, YN
S, (AZS (AR AR RO I .

x1 BELREGNRSESRIT

Table 1  Statistic description of SOM contents of tobacco fields under different SOM content grades
) SOM Tl P(gkg) FEASL M BEULHI(%) TERH(gke) FfEH(gkg) ERRE(CY) Ui it &£
I <10 12 5.41 2.80 ~9.78 6.82 0.379 —-1.609 £ 1.232 —0.330 £ 0.637
II 10~ 20 57 25.68 10.13 ~ 20.00 15.81 0.180 -0.975+0.623 -0.272 £0.316
il 20~ 30 94 42.34 20.16 ~ 29.94 24.85 0.107 —0.996 £ 0.493 0.204 + 0.249
v 30~ 40 39 17.57 30.13 ~39.49 34.76 0.080 -1.240+£0.741 0.079 +£0.378
\4 >40 20 9.01 40.82 ~ 81.03 51.06 0.205 4.382+0.992 2.075+0.512

22 AUREES5EMIRREFIHEXME
722 2y 222 AMRERMEIH I SOM 2 S AR AR

SIIFERMB T AHSC R R, BakiH, SOM -5 A B
A BEIEADE, 5 ORI BETI(P<0.05),

*2 IEANRSESHEHIRNREFSSHEXMEE=222, TE)

Table 2 Correlation between SOM content and appearance quality scores of tobacco leaves

Bt TR Wy ) Sy iy NS AN
AL —-0.088 8 -0.092 7 0.083 1 0.145 7 -0.102 3 -0.139 6" -0.036 5

e RN SENER P<0.05 I3 KT,

2% 3 HARIE] SOM 75 1432 A 358 fir p= AR - ) S0 08
RISy, R EoR, SOM 1 ~ 1M1 Ay i (a4
o, Hh T B E&ET IV % V QIR

3 FEBHIREESRTEMIMRRES S

itk R ERE T I 9. BEE SOM & &Y
B, T ~ IV R | il GRS
BRI B—E R A RS

Table 3 Appearance qualities of tobacco leaves under different SOM content grades

SOM & #4344 i) IR MRS 280y ey wE S Y
I 8.13£0.77ab 8.17+0.58a 8.40 +0.67 a 8.00+083ab  7.17+£049a 638+0.83a 53.63+3.63a
II 820+0.89a 7.99+105a 8.04 +0.67 a 7.81+0.82ab  690+086a 631+107a 5336+5.08a
il 8.04+0.79ab 7.90+0.89a 7.82+0.84 2 7.56+098b  676+0.77a 6.05+099a 52.03+5.18a
v 778+1.07b  758+122a 8.15+0.75a 796+089ab 653+ 1.1la 578+123a 51.76+6.35a
i 8.00+0.87ab 7.83+1.03a 8.25+0.64 2 825+0.94a  678+072a 590+0.93a 53.08+4.87a

T RPN F AR SRR AR SOM & iUl 22 51k P<0.05 KK, T,
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Table 4 Correlation between SOM content and physical traits of
tobacco leaves

2 5 7 SOM 75 & A [F] o3 G MR- WY BEFE AR 00
Bl won, B SOM Sriddhn, MHm i) SR 2
Bk S, Hidh SOM 1 gt S R 15 e s HL
BEST V HWE B SOM Friighn, ARt
FEAEAF ST S ISETH R R r s, AR S R
IKFR S RBERE R TS, HERANEE,
24 TEFAVRSESEMNETELZROHEXME

% 6 9 222 MRV SOM S S M- k27,
Sy APMETEASC RS mEdETA, SOM &iEh

HE PAE KR ERUES Bt y — > 4 S T
i Ry { HIF PRI 5 3 TEAE(P<0.05); SN K MERIAEO
BEHLB 0.1227 ~0.185 4™ -0.1713" 02213 - N e 4 -
— FER W TG, o, SRt SR i S P 35 T
FE: * . o RIFIRMIDCEDS P<0.05 F1 P<0.01 . K T, N e e .
. S ik GKS H(P<0.01), MW L 52 3 SR E(P<0.05)
Hlo
*5 FERABANREENDRTEMHYEEFESES
Table 5 Physical traits scores of tobacco leaves under different SOM content grades
AP B Ll A K A GRES B %)
I 67.39+ 14.68 a 96.67 £ 6.43 a 85.10+8.27a 38.56 = 12.07 a
I 67.31 +17.69 a 96.46 +5.89 a 83.87 £ 12.94 ab 40.34+13.50 a
il 65.38 £20.87 a 95.66 £ 6.25 a 83.31£13.17 ab 4574+ 1757 a
v 6539+ 1833 a 92.76 £ 6.82 a 81.89 = 14.15 ab 50.96 +£19.02 a
\4 7516 £19.24 a 93.83+6.17 a 74.57+19.89b 48.06 +15.63 a

x6 TEANRSIESBEHERUFMS S EFMMEEHEIME

Table 6 Correlation between SOM content and contents and coordination of conventional chemical components of tobacco leaves

SSAE IR Js¥iid i JEHE BA il A PEBEE  ABkEE PR EPELL
FAHLR 0.1112 -0.2039"  -0.1103 0.1278 —-0.1058 -0.0561 —0.1643" —0.0610 0.1446" —0.02138

7 H 222 MUEMEANEH SOM & & S fhar
B FIEMEMEAS A AHOC R BT AT, SOM &
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SVRL BRI | S EL DL R AR 2B I R AR A R A G
PR AR IR B K

% 8 4 SOM ANl 43 G i JR 3 B AL 27 1
FrE AP . BdE SR, B SOM S, Mt
SR i IR R Hh SOM IV 4%

KA A B A e R & T SOM 1 44y
FNT . B SOM i fin, MAnt EbE & & . IR R
SRR L SR R IUERE R TH . Hrh SOM T
SRR B A R, HEEET IV Zamnt:;
SOM T Sy -0 JEOH 15 ek de o HL S 2 8 FIOT 2
FOREET s SOM T G M- 3 it e ey HL W 5 T
IV, V2% ; SOM 1 ZLAYHRHBEGH L 5% 5
HEFEET IV ZAM,

x7 TERANRSESHEMHERLENS RIMALEFSSHEXE

Table 7 Correlation between SOM content and scores of conventional chemical components and coordination of tobacco leaves

SR R il BA B L Bt PR AL PG 80
AL —0.097 2 0.0527  —0.0845  —0.0931  —0.0749  0.0631  0.0600  —0.1300 —0.128 0

*8 ARANRBEFRTEIHERKLFERS X EMDIAME

Table 8 Contents and coordination of conventional chemical components of tobacco leaves under different SOM content grades

APLBE SR JEy it} A5k BA £l PEwLLL R LL Wit Lt Bt
oo (%) (%) (%) (%) (%)
I 2.14£040b 3427+405a 2511+£240a 1.89+0.30a 208+027a 0.17+0.07a 16.79+4.87a 0.89£0.082a 0.74+0.042a 1427 +4.76a

1 2.32+0.55ab 32.30+3.66 ab 24.12+3.00 ab
il 2.44+0.56ab 31.14+4.30ab 22.93+2.85b
v 2.53+0.50a 30.36+4.66b 23.43+3.50 ab
\% 2.35+0.44 ab 30.53+4.93ab 23.33+3.71 ab

1.94+0.29a 1.92+0.25ab 0.17+0.07a 15.19+6.04ab 0.86£0.15a 0.75+0.08a 12.93+4.43 a
2.00+0.33a 1.89+0.36ab 0.17+0.07a 13.85+5.28ab 0.84+0.14a 0.74+£0.07a 12.83+£5.57a
2.05+0.39a 1.82+0.26b 0.16+0.06a 12.82+4.39b 0.82+0.12a 0.78£0.07a 12.79+4.87 a
2.02+0.33a 1.83+0.23b 0.15+0.04a 13.73+4.67ab 0.87+0.12a 0.77£0.06a 12.69 £ 3.65a
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Table 9 Conventional chemical components scores of tobacco leaves under different SOM content grades

OB SR i SR i A L e L B PIRELL  ARSE
MM
I 9542+6.68a 96.12+7.75a 87.27+6.63a 96.17+£6.06a 90.84+9.03a 88.60+9.37a 99.15+2.93a 79.51+1235a 91.36+2.70a

I 90.08 + 16.04ab 91.09+11.27a 86.12+7.07a 87.58 +16.31a 90.72+9.22a 81.57+22.31 ab 98.93 +£3.62a 71.47 +13.48 ab 86.75 £ 6.94 ab

11 86.78 £ 17.95ab 91.64+10.83a 8691 +7.88a 91.72+15.00a 90.42+8.77a 72.81+23.06b 98.69+4.04a 68.40+17.22b 8427+7.37b

v 81.87+22.18b 91.27+9.89a 85.07+8.54a 91.42+11.75a87.13+£11.292a75.96+2593 ab 99.21+2.99a 67.55+15.17b 83.55+9.14b

\4 87.35+21.36ab 95.23+6.70a 85.31+592a 93.45+11.45a 89.05+8.39a 76.20+20.71 ab 99.81 £+0.86a 64.46+14.44b 85.06+7.50b

25 ITEFVRSESEMBEEERREHEXME
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JRZE AR LA | (B A 20 R o e A S IS S5
ffads, Hrh SOM 1 ZUbgniiae MRS f i H.
BEST SOM IV Zuint; SOM T et i
B B & T SOMIIL, IV Al V 3 2505
SOM 1 Zehytint S Hi & & T SOM 11 ~ V
GOREEE . BE 1 RIEL, B SOM & s iyighn,
MR IR B SR 2 BT R %, Hrp SOM 1
AUTL PSR ) B B s T P i s TR K
BB R T SOM (At 3 251,

F10 TRENREESHBERETRESHEXMSE

Table 10  Correlation between SOM content and sensory qualities of tobacco leaves

ez ;L /IR OFUE BEM P R RFREE  BNEER EE TR Rk TS
H ML 0.020 0.112 -0.140 —0.061 —-0.107 —0.068 -0.184" -0.232" —-0.086 —0.094 -0.153" 0260
x11 FEAHNREESRTRERETNESS
Table 11  Sensory evaluation of tobacco leaves under different SOM content grades
AP W ik TR Tkt BRI P URZEAT IR S TR AR KAy

ot

I3

1 5.80+0.40a 5.12+021b 5.68+0.15a 571+0.30a 5.63+0.31a 556+0.95a 590+0.26a 580+0.31a 5.82+0.27a 5.64+0.22a 572+0.18a 68.70+1.59a
I 584+0322529+032ab580+027a 572+0.36a 5.63+0.32a 543+0.822a5.87+0.23ab5.74+0.292ab5.74+0.27a 571+ 0.28a 5.77+0.26 a 67.80+£2.67b
I 577+035a529+031ab5.76+0.29a 5.73+0.37a 5.61+033a 5.28+0.91a5.83+0.28ab 5.69+0.26b 5.71+0.34a 5.68+0.28a 5.72+0.26a 67.44+249b
IV 582+037a 541+0.36a 5.66+0.30a 5.66+026a 557+0.35a 5.33+0.90a 5.73+0.30b 5.58£0.28b 5.70+0.30a 5.60+0.27a 5.66+0.26 a 67.29+1.50 b

V  579+044a527+041ab5.73+0.24a 5.61+0.27a 550+0.38a 5.28+0.882a 5.82+0.25ab 5.60+0.26 b 5.66 +0.36 a 5.65+0.31a 5.67+0.23a 67.38+1.59b
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AT N TAERE . 007 5 KUK B A B, A, — oA B AR i B A RO TTRE, BT
IO MR R IR S BB ALy 22— P aKR SRR R S AR, Sk, AR

http://soils.issas.ac.cn



5 4 19

EILAF . MM A LT 5 R A e S AT 797

=

Ak SOk I
Sl

I i) &R

AR RN

E1 TRANREEFR SR EEZE TN FLE
Fig. 1 Radar plot of sensory evaluation of tobacco leaves under
different SOM content grades
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