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Abstract

Background: In order to study the relationship between the pH of tobacco planting soil and the
quality of roasted tobacco in Wenshan Prefecture, and to provide a reference basis for the produc-
tion of high-quality tobacco. Methods: A total of 222 soil samples and 222 roasted tobacco samples
from seven tobacco growing counties in Wenshan Prefecture, Yunnan Province were selected, and
the pH values of the soil samples were detected. Tobacco samples produced from soils with differ-
ent pH values were analyzed for the identification of appearance quality, physical indexes, and
chemical composition, and combined with the organoleptic evaluation of the smoking quality of
the tobacco leaves to identify the influence of soil pH on the quality of roasted tobacco. Results: 1)
Soil pH was negatively correlated with the total score of tobacco appearance quality, oil score and
stems rate, and it was significantly positively correlated with leaf width, and the color and maturity
scores of tobacco leaf showed a decreasing trend with the rise of soil pH. 2) Soil pH was positively
correlated with the total alkaloid content of tobacco leaves, and negatively correlated with potas-
sium content, nitrogen-alkali ratio and two-sugar ratio; with the rise of soil pH, the reducing sugar
content had a decreasing trend. 3) Soil pH was negatively correlated with tobacco odor, smoke
fineness and softness, and dryness, and the total score of tobacco produced by soil pH (5.5~6.5)
was the best. Conclusion: The acidity and alkalinity of the tobacco planting soil have obvious influ-
ence on the quality of roasted tobacco, and the suitable soil pH (5.5~6.5) is conducive to improving
the overall quality of tobacco.
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BreEAER N, HERERNAKRE . LIEIERINE S50 6 TR 0 F B VR A B &)
IoRAR[14] [15]. L3 pH fEAE MG N, AR TR SRR e 828 S b o & = 1 2R
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222 MHESINRELEE
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Table 1. Correlation coefficient between soil pH and appearance quality score of tobacco leaves
F 1. 3% pH 5EMIMIREBTHEXRER

Pt RS 451 Sty 5y (=053 SISy
pH ~0.7949 ~0.8508 -0.9168 -0.9142 ~0.9992" -0.9027 ~0.9528"

T TREREREMG, TREMEEMR.

AR pH ST SR B2 5022 2 B, MR- HE pH < 55 1, St 4 €2
BRSNS, S SDNIABI R KT s RIS pH < 5.5 I BRI BEAE 10%67KF
BT pH> 6.5 RITHEFT s 3 pH < 5.5 RL BTN RO A 7E 10% K T %5 5 F pH >
7.5 BV KETHAM LIS E BB E 43 6 B AR S & IR STB 48 pH T AT B %«

Table 2. Difference analysis of appearance quality of tobacco leaves produced in different grades of pH soil

= 2. FRIEOR pH LIRERA =BT EVSN MR B E S 4T

pH e A W G by il o NS Yix

<5.5 8.24a 8.13a 8.05a 7.87 a 6.87 a 6.28a 5351a
5.5~6.5 7.98 a 7.83 ab 8.06 a 7.89a 6.82a 6.06 a 52.54 ab
6.5~7.5 7.98 a 7.80Db 7.98a 7.76 a 6.75a 6.03 a 52.35 ab

>7.5 797 a 7.77Db 7.88a 7.61la 6.70 a 5.98a 51.83b

NS FRE 10% 585 KT

3.2. AL pH SR SEHYEREGREBS S XA

3.2.1. ML pH SESHEMYERIERERES S HEX S

R A 358 pH X A B R bR B — € BUREI, 135 pH & & S VI BAR bR X BAR bR AT 20 A OE R
AR 3. 4 PoR. W38 3 WA, 3 pH & 5 08 SR 2 IEAROG, 5 A R A = £
XK. M 4, L3 pH &8 R 5ERERA 0 BAEE TR,

Table 3. Correlation coefficient between soil pH content and physical indexes of tobacco leaves
< 3. 1% pH S E5EMIRIEREXRK

S 58 FLIHH T KA FRER HAE
pH & & 0.0379 0.9954" 0.9340 0.7564 -0.9925™ -0.6735

e TREIR MR,
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Table 4. Correlation coefficient between soil pH content and physical index score of tobacco leaves
4. I3 pH S E5EMYIEEFRE X RK

LRI P KER i WifE
pH & & —0.9305 0.7019 0.9811" -0.7412

T TARME R

3.2.2. EIALHE pH FESHEHYIBERRESSERMESH

TEFTEURE Sh B4R bR b, A8 5wl %, R s S L3R pH P3N 3 . pH > 7.5 (AR
A AR BRI v T AR O, AR 3 i T 2 pH < 5.5 B4 MHKTE pH 6.5~7.5 RY IR,
BECT pH5.5~6.5 fll pH> 7.5 [{k4 YK, M5 7E pH > 7.5 #4k s, Wi # T pH<55 #4%K. pH>75
RS R B = R T S K S B, TR 10%/KF R T pH < 5.5 B4k pH < 5.5 B4R -3 Fr = S i
R, 1E 10%/K PR T pH>7.5 R4k 4 6 WEEiRTG 0 Z R aT UG H, pH<7.5
FRYREL O] S8 T 7 R ) R B A O34 10%0K T 3 5 T pH > 7.5 R 43 4, Hoh ks pH < 5.5
REYR IR RR - L S A O B, AR AT pH > 7.5 AR IK.

Table 5. Differences in physical indexes of tobacco leaves produced in different grades of pH content soil

5. TRIENR pH & B 1RFT/~ A B IR IR E =1

M M5 R T KA TR HeE
<5.5 69.57 ab, A 23.13b,B 13.85b, B 1332b, A 30.58 a, A 3193 A
5.5~6.5 70533, A 23.64ab, AB  14.45b, AB 13.42 ab, A 30.31ab, A 321a,A
6.5~7.5 68.89b, A 24.12 8, AB 1455b, AB 13.35ab, A 29.63 ab, A 321a A
>7.5 70.28a, A 24.41a A 15573, A 13523, A 29.23b, A 311a A

T NGFRHIR 5% EE KT KEFRR 1%8E KT PSR, SHF/NGFRE 10% 527K .

Table 6. Differences in physical index scores of tobacco leaves produced in different grades of soil with pH content

6. TRIEIR pH & B RFT~EH H IR IEIR S N ERM

B T KA s ES WA E
<5.5 72753 A 94.49 3, A 81.05a, A 46.27 a, A
5.5~6.5 68.51 a, AB 95.31a A 81.67 a, A 46.47 a, A
6.5~7.5 67.76 a, AB 94.60 a, A 82.743, A 46.35 3, A
>7.5 59.99 b, B 96.39a, A 84.18 3, A 41.80a, A

e NETFRAER 1008 E K7 KEFRAER 1% 25K

3.3. L% pH SIEH T EXER S REBS <R

3.3.1. EMLE pH SRH EZUFHR S RESEXES

HI3 70 3% 8 WA, MR 0% pH 5800, IR, B S BEBRLL . BRSUEE 6 IR AR AR OGRS
RIEFIRFAKF; S PSR LR PRE AR SC AR, Horh 5 S B R B3 IR
R, SRS 2 BE AR, SHEEENREZE S, MEF 2RI 50 RE D, &
5 pH W50 B PR LE R AR S R B MR PE R, e rh S SRS ) AR TG, PIRELE R R
FHMK, S By B EE LMK,
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Table 7. Correlation coefficient between soil pH and conventional chemical components of tobacco leaves
F 7. L pH SEHENUER S S EHRXEHRK

EEYE SH EERE S SR o & BEBREE EWRLL  MREEL WA
pH  009830" 0.2866 -0.9289 05261  —0.9902” 0.3881 —0.8924 -0.9886" -0.9608" —0.9265
e UREFMIG TARMEEMX.

Table 8. Correlation coefficient between soil pH and conventional chemical composition score of tobacco leaves

8 I pH SHEMERUERITAEXRY

IS cE7/L T AL o B BERLL &L BRELL I A i sV
pH 01990  -0.9941™ -0.6727 0.0533 0.0851 03310  -0.9782°  —0.4350 0.9506"
HE: MRBEFEMR: TURIRH K,

3.3.2. AEMR pH FEMEBTRMRAHEMUER I REBIERET
ANTFIRS IR pH S5 B P JR I () B BN 27 B o0 B 22 e a0 32 9 s, pH > 7.5 ARMH - S5 By S ) Sk

YIS e, ST pH < 5.5 B4IK; pH 5.5~6.5 R4 3BT R I8 JEURE S E 10%K T R E S
T pH > 7.5 R4 LR I . pH 5.5~6.5 AEAR L33 T S B LL R, R E T pH < 5.5 AR
PIRELLAE 35 pH > 7.5 B4R, R #ELT pH < 5.5 R4k
Table 9. Differences in conventional chemical components of tobacco leaves produced in different grades of pH soil
F 9. FEMER pH T FEH N ERUER I SE2ERM

pH  SHEMIB SbE wERE AR gl A ZARLE  BEBLL  MPEL WipELL

<55 230b,A 31.16a A 23.85ab,A 2.04a, A 1.94a A 0.16a, A 083a, A 1333b,A 13.49a, A 0.764a A

55~6.5 2.37ab, A 31.61a, A 2389a, A 194a A 187a A 0.15a, A 0.87a A 1542a A 1355a A 0.75ab, A
6.5~75 2.40ab, A 30.95a A 23.39ab, A 2.00a, A 1.89a A 0.17a,A 0.85a A 14.19ab, A 1242a, A 0.75ab, A
>75 252a, A 3187a A 2289b,A 1.99a A 187a A 0.17a A 0.844a A 13.71ab,A 12.36a, A 0.74b, A

T IRJERE NS TR 1008 2K HAligdn NS TSR 5% KT .

FEMH I H AL 2 4570 1, B 10 ATRAE Y, pH 5.5~6.5 B4R L3 pir ™ M s A A A5 70 B IS
BERT HARK, PR BT pH<5.5 1 pH>7.5 R47%; pH > 7.5 R4k 3B 7 - 1) 8 B8 0 o s
T pH 6.5~7.5 #4ik: pH < 5.5 R4IR LI RIBEIR LU AT o s, W ST pH 5.5~6.5 R4IKG
pH 6.5~7.5 R4 ST = MR- (W B LA 2 B, R T pH 5.5~6.5 R4VK; 7R ML o i T
M2 pH > 7.5 R4 K 3R = R o B, R 3% =T pH < 5.5 Fl pH 5.5~6.5 #41K.

Table 10. Differences in scores of conventional chemical components of tobacco leaves produced in different grades of pH soil
< 10. TEHR pH DB RN AERUER I EIESMH

pH  EVEMIE LR i ISE BB FEBRLL RS PIRELG sy

<565 90.80a, A 9231a A 8750a A 91.87ab,A 71.80a A 8055a A 98.88a, A 90.48ab, A 70.69b, B
5.5~6.5 80.50b,B 92.48a, A 85.65a A 90.73ab, A 69.79a, A 70.37b,A 99.66a, A 87.38b,A 7249Db,B
6.5~7.588.00 8, AB 91.70a, A 86.21a, A 8801b,A 69.93a, A 77.04ab, A 98.71a, A 91.06a A 77.62ab, AB

>75 90.11a,A 9159a A 8583a, A 9324a, A 66.22a, A 79.06a, A 98.68a A 90.28ab,A 86.51a A

T NG FRHR 5% EZFH KT K FRMUER 1%8E KT
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3.4. ALK pH SHEHEREITFRREXRR

11 R, 3 pH ST PR AR e AR, e SR MRS AR L R T AR
RUERGR, Horp 3 pH S ORI R RGRANRE 2 3 UG, 5T IR E AR 2 O ok

Table 11. Correlation coefficient between soil pH and sensory evaluation score of tobacco leaves
2 11. 13 pH SEREIFRS T EX R

W SN EUR BAR EEM A TR
PR

pH —0.40410.7943 —0.7399 0.6017 -0.0164 —0.9510" -0.9710" -0.8775 —0.8744 —0.9993" -0.8578 -0.8746
HE: MRBEFEMR: URIRFH K,

B RIE TRRE Rk PPRAAY

H7¢ 12 W01, pH < 5.5 RSk L35 By M MR <A SR A AR BE A5 40 B i & & T pH > 6.5 B4R pH <
6.5 A4 0 398 T 7 M I O PP O R R AT 2 3 & T pH > 6.5 #47k, Hirb pH 5.5~6.5 R4k LI T
S B AT BR2  T pH > 7.5 BRI RIS PP R R DL, pH < 5.5 Bt
SR S AR S B, T pH > 6.5 #49K: pH 5.5~6.5 R4 B P MR I PSR S 015 0
B, ORE T pH > 6.5 B
Table 12. Difference analysis of sensory smoking quality of tobacco leaves produced in different grades of pH soil
2 12. AEWER pH LT A=EIT R EIFRREES ST
il el

FRRE
<55 5.794a, A528a, A5.77a, A5.65a A558a A546a A 59043 A 573a AB 5823, A5.72a A5.76 a, A68.07 a, AB
5.5~6.5 5.84 a, A5.26 3, A5.81 a, A5.73a, A5.63a, A5.44a A5.87ab, A 5.76a A 5.71ab, A5.69a, A5.74 3, A 68.323a, A
6.5~7.55.814a, A5.33a, A5.723, A5.70a, A559 3, A5.34a A 5.79b, A 5.63 b, AB 5.69b, A 5.66 a, A5.70 3, A 67.09b, B
>75 b5.764a A5.32a A5.723, A5.72a, A5.60a A5.18a, A 578b,A 561b,B 568b, A563a A5.68a A 66.98b,B

FE: NE TR 5% RE A KEFEMUER 1% 8 E KT,
4. ¥1ig

1) SERRHH N IR R A . TR A R AR RN BUE SRR — s R, 3T A
AT [21]-[24] 0 & E ) SRR B A R T O AR AR R B IR T . SR SRR AR, R R
AT A & RBEERI[4] [25] [26]0 ASHFFEAREN, AR AR - 398 I8 ol 55 o MR - /1 W08 P 52 1) 2 LR BT S 4
FIREAE s 7E pH < 6.5 LI R AERK P 3P ELr B RE 5, Jhim s, SPWVEr5Esr, HBEE 135 pH 13
I, HEEH O TR, BARSNIAT A T RS R R AT AR R VRIS B 8 pH &R, B9 TH
PRI RIEG S, 98 T HE TR I, SRbr R A Rl — B AR R

2) AW, LI pH EESEM I ARE BRI G, L1 pH SESM T EREE E
FHOG, S A AR R ARG . TEmBR M L i SE A A, BEE 18 pH 3, YRR R, X
SRR HR[21] S T 7T 45 R

3) 7 E PR TR brvE b, S VN 1.5%~3.5%, SRS RGN 1.5%~3.0%, SFSE
TGN 20%~24%, & J5HE S B FAY 16%~22%, B LS Y 10~15, &S ELE EY 0.5~1.0[27]-[29].
TEARBEFL A, 13 pH S HHmHE G % o A B AR OGP, 188 pH 5 S Pm & & 2 R AR, S5W
B LR L 52 3 UM O, 500 R I LU AR 4 B S UM DG OC R . BRI pH 30, IR R RE

pH R #hk BFAUR BAE Bk RS BlEE R TR Rk A9
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ARGES, SIS RA ETHES, pH> 7.5 UM -LIRAT™ A (S S B2 2% = T pH <5.5 14
Mo RGZFREF6IWI AR B Xl Refe B 135 pH K s, (LHEEMRAR 2 0 EBE oM 1) 3 |
PRI HIA[30], T AE MR AR5 1], 3R pH LB AR TS 2 & ORI IR, KR W AR &1,
PEE R MR - SR AT R ) 25

MR SRR VPRSP AR R A I A b SR A B e T R R[] S5 AE BT 70 A2 B A DX 8 MR 3 A 2 il o)
SRE PR AL, SRS BB BB S AU AR AR BB R 2 IR S B
B AR AR T, 3 pH 55 AR DI AR A RS MRS FEE AN o A s (A S 1k
Wi 3% pH 19 ETE, X9 NEEESS, pH < 6.5 RIS PRI AR AR R R OR 2 T pH >
6.5 B4, FERCE VPR ATRIEAE RIS, pH < 5.5 F 3R M RIEAEIT 70 B2 T pH > 6.5 B4 1R
PR >, pH 5.5~6.5 IR I I I R SR LR R 4

5. &

1) AR pH ORISR A —E R, I R A pH E A R TR R AU A
PUBEARRIE: 3 pH XA S I BOEIOC R, HBEE L5 pH B = A ST E R A T 73 2R
B, LI pH & &S5 BREE B, S-SR SRS E fUHX, HEEE L% pH JHaE, W
RN <N

2) T E A IR N T IR A R A B AR A s 3 pH RS SRR R S 1A
KRKFR, HWEEEG AP 2 UHR R R, ESIRIE 1% pH 5.5~6.5 - IRIFET P KM -3 S5 bk
i W T pH > 7.5 FREEATE, HBEE 3 pH E BT, R ERE S A TGS, W
PEEC A 2 TR

3) AR T T R R A IR, R pH ESAR BS G RS AR R p
BEHRMRK R pH<6.5 TITIREGAE =, MG AFRRE [ B DA SR B 35 4 T L3RRk
R, 1-3% pH 5.5~6.5 AT A R R R B

E&ME
ZHIAIE AT SOUM AT RBORE + ARG 5 ST R HL T 7 S5 81 + 20245326003
S5
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