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Effect of Soil Potassium and Magnesium Interaction on Chemical and Sensory Quality of

Flue-cured Tobacco in Yuxi Tobacco Area
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(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Hongta Tobacco Group Company
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Abstract: In 2019, soil and flue-cured tobacco leave samples were collected from 34 typical fields in 34 major tobacco-planting
towns in 9 tobacco-planting counties in Yuxi City, soil rapidly available potassium (RAK) and available magnesium (AMg) and
their interactions on the chemical and sensory qualities of tobacco leaves were determined and analyzed. The results showed that
RAK and AMg ranged in 93.0-713.0 mg/kg and 40.0-610.0 mg/kg with a mean of 325.9 and 207.9 mg/kg, respectively. The
percentages of fields deficient in RAK and AMg were 14.7% and 23.5%, respectively. With the increase of soil RAK, K of
tobacco leaves increased and then decreased, while Mg of tobacco leaves increased, nicotine and total nitrogen of tobacco leaves
decreased and then increased, and total sugar, reducing sugar, sugar-nicotine ratio and nitrogen-nicotine ratio of tobacco leaves
are decreased, in which soil RAK and Mg of tobacco leaves showed a significant positive correlation (P<0.05). With the increase
of soil AMg, K of tobacco leaves decreased, Mg of tobacco leaves increased, nicotine of tobacco leaves increased and then
decreased, total nitrogen of tobacco leaves increased, total sugar, reducing sugar, sugar-nicotine ratio and nitrogen-nicotine ratio
of tobacco leaves decreased and then increased, among which soil AMg was negatively and positively correlated with K and Mg
of tobacco leaves, respectively (P<0.01). The increase in soil RAK and AMg significantly enhanced the style of clear sweet aroma
and aroma content of tobacco leaves (P<0.05), respectively. Soil RAK-AMg interaction had a significant effect on total sugars,

reducing sugars and nitrogen-nicotine ratio of tobacco leaves (P<0.05). Hence, to improve the quality of Yuxi tobacco leaves,
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additional K fertilizer should be applied on the basis of appropriate Mg fertilizer, and attention should also be paid to the effect of

other fertilizers such as N fertilizer on K and Mg of tobacco leaves.

Key words: Yuxi City; Tobacco field soil; Rapidly available potassium(RAK); Available Mg(AMg); Interaction; Quality of

flue-cured tobacco leaves
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Table 1 Sampling positions of soils and flue-cured tobacco leaves

HAREL(1%) SR £ (L BT+ D) B A8 M54 (m)
LXK JeRCER ) WK TUALIHE . SRR TUALTHE) . KA (R LT L I 5 1808 ~2176
AT IR
WK FEEBEELOE . RICEREE . Tl A ) PR R 5 1727~2015
HE) . Lot KR )
BILH R ICALE) . AT KA AU 2 1876 ~2 007
MR AR BT | WK ol SRR ) 2% S ol BUKA £) L1 et 4048 4 1758 ~1955
R W ELH . KM R AR L) 3 1852 ~1923
BTN T PSRN (Ve SR SN PUE SURE B SRS 3 1749 ~1816
WLl EL RO L AL IR T 200) SO (B 5T 4 k) B ) (7R 8 6 1570 ~1979
W ThCBUAHLTA) . BOR (IR L4
PR ERTCR) KRBT L) KB BB L) T I (T KR 1), 5 1518 ~1878
3 (e SURRIPX RS
FETE SRR L) I 1553
HREAFSEBE(CNTORY 6 (il RS MR ECE I AR T BN X B & f ik, A

EARECPEA TP, BT PRARE R . R
TGN, BT ES N 9 NER, 135N
0 433 9 43, 1953 B Kl it i BTG
14 HESWT

BE B 5 M Rl Microsoft Excel 2016 Al
IBM Statistics SPSS 26.0 £, £l KR H Origin
Pro 2022 #f4F. KA LSD b AR 2 R L H 1
A, Duncan BT IR 2R 5 22 19 W & A 59 (P<0.05)

2 ZER591Mh

2.1 TEEEFBMERNEN S BRI

T VR X - ARG R AR L 2.
1% 2 I, AU A R IE N 325.9 me/ke,
AREAE 93.0 ~ 713.0 mg/kg, S HRAH AN 1 358wk 40 25
BEBRERP, 5 350 mgkg). i&H (150 ~
350 mg/kg) k= (< 150 mg/kg)3 R4 A Hi %
9k 35.3%. 50.0% F114.7%. ME 1A a5, 5
CIHERKRE AL, 5000 (R - s 1 i S ALK

14.7% B 13 K 2500, - T e I o

A R A R 207.9 me/kg, ARIRTE
40.0 ~ 610.0 mg/kg, Z:FEAE AN 43964 RUEE & = F BLE
PR, (2400 mg/kg). IEEL(100 ~ 400 mg/kg)Fl
= (<100 mg/kg)3 A A 53 A B 530 14.7%
61.8% M1 23.5%. MK 1B 7JHl, 5% +HKEL
FHEE, LT R0 S R AmA%, KRS E A B
TSR A L SR L R IRN X A A
HOEE, HFEEEENA 23.5% M+ KL
0, - 73 Yt EEAE
2.2 TSR0 BUHE XS M L 2 R 43 B0 SN

RN XA ] - R S R R
FATE b2 B L3R 3. F e 3 Bds T g, Rl - de
KBRS ARG 5 AR B KRR B A SRR SR Y
SRR L IO JEORE O i ORI L A OB L e, 14
RSB = 5 i G0 A KR I AR LA SO i
(B S FEAE 535 2% S (P<0.05) 5 MEI41 A i el 5 I
MAFEE S i, AR TRAEFARE,

x2 IREYLHNENEIESH

Table 2 Distribution of soil rapidly available potassium and available magnesium contents

A (mg/kg)

O AT (%)

PIH + baifkiR 75 g = 350 mg/kg 150 ~ 350 mg/kg <150 mg/kg
325.9+£29.3 93.0 ~713.0 35.3 50.0 14.7
AREE (mg/kg) A E R R (%)
PIE + bRk 75 g = 400 mg/kg 100 ~ 400 mg/kg <100 mg/kg
207.9 +28.7 40.0 ~ 610.0 14.7 61.8 23.5
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Fig. 1 Frequency distributions of soil rapidly available potassium (A) and available magnesium(B) contents in different soil types
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Table 3 Chemical components of tobacco leaves under different grades of soil rapidly available potassium and available magnesium contents

Eist7n i JH B BE SO I J
(mg/kg) (g/kg) (g/kg) (g/kg) (g/kg)
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AR <100 30.4+3.40a 242+133a 307.4+194a 220.5+19.7 a
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Table 4 Sensory qualities of tobacco leaves under different grades of soil rapidly available potassium and available magnesium contents

Hhs A S mg/kg) W R U
LB <150 6.10+0.10 b 6.00+0.16 a 6.30+0.12a
150 ~ 350 6.38+0.07 a 6.26 +£0.06 a 6.21+0.07 a
>350 6.38£0.07 a 6.21 £0.07 a 6.25+0.08 a
EEREs S <100 6.25+0.09 a 6.19+0.09 a 6.06 = 0.06 b
100 ~ 400 6.33+0.05a 6.19+0.06 a 6.21+0.06b
>400 6.50+0.16 a 6.30+0.12a 6.60+0.10 a
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Fig. 2 Correlation between soil rapidly available potassium and available magnesium with quality of tobacco leaves
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Table 5 Variance analysis of effects of soil rapidly available potassium and available magnesium interaction on quality of tobacco leaves
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