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Abstract: [Objective) In order to determine the feasible contents of mineral elements of flue-cured to-
bacco in Hunan,and give a scientific base for nutrient balance of tobacco. [Method) The contents of miner-
al elements,total sugar,and nicotine in flue-cured tobacco leaves were determined for 61 samples of grade
C;F from 8 tobacco-growing countries in Hunan province, and the relationships between mineral elements
and total sugar,nicotine contents were analyzed by using statistical methods. [Result] When the contents
of N,P,K,Ca,Mg,S,Cl were in the range of 15.0—20.0,1.5—4.0,15.0—30.0,22. 13—27. 38,1. 50—
2.50,5.50—7.00,3. 00—4. 40 g/kg,and Cu,Mn,Zn,B were in the range of 17. 69 —18. 34,140 — 168,
34.36—54.31,11.87—40. 00 mg/kg respectively, the contents of total sugar and nicotine were suitable in
general,and the ratio of total sugar to nicotine ranged from 8 to 10 with good balance for smoking quality
indexes. [Conclusion] There existed big variation of different mineral elements among different Hunan to-
bacco-growing areas. The contents of Mg,Cu and Mn were low;the content of S was high;the contents of
N,P,K,Ca,Zn,B and Cl were suitable. In the last, based on the status of the contents of mineral elements
in tobacco leaves in 8 tobacco-growing countries,the suggestions for fertilization balance were given accordingly .,

each tobacco-growing area could be fetilized balanceably according to mineral elements in tobacco leaves.
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Table 1 Status of the contents of mineral elements of N,P,K,Ca,Mg and S in tobacco leaves in Hunan
5 P H
) ) . Comparison of the contents of mineralelements
WL % “\Fi?{{ﬂ{ A Z R Y #H&f El between Hunan and Brazil
. - (g kg ) iGN (g kg D
Mineral elements Mean C.v. Normal contents BL 7 4 E R/ BG4 B/ HEREE/ Y
(g kg™ b (g kg™ b Correspondent
Upper limitin Brazil Lower limitin Brazil frequency
N 18.21 7.09 15.0~35.0 20.4 30. 6 3.28
P 2.44 24,52 1.5~5.0 2.0 2.8 44. 26
K 22.16 17.48 =20.0 16.1 26.8 81.97
Ca 22.62 17. 40 — 11.9 20. 8 32.79
Mg 2. 20 44,27 3.0~12.0 2.6 6.9 29.51
S 7.63 26.57 2.0~7.0 — — -

TE AR IT R B — B iR IR T SCHRC 2. 70 B P AT B0 R R B R BRAEDR IR T SCRR(18 . AR .

Note:Data of normal contents of mineral elements came from references [2,7],and data of lower limit and upper limit contents of mineral

elements of Brazil tobacco leaves came from reference[ 187]. Next table as followed.
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Table 2 Status of the contents of micro mineral elements of Cu, Mn, Zn,B and Cl in tobacco leaves in Hunan
5 vt thig
Comparison of the contents of mineralelements
VT Tﬂj{gf A 2K Y 4%/?“\&?/ between Hunan and Brazil
Mineral elements (mg « kg1 C. V. (mg « kg 1) ) ) =) 0
Mean Normal contents PG4 R/ EPEAE TR/ FEERE/ %
(mg * kg™ 1) (mg * kg™ 1) Correspondent
Upper limitin Brazil Lower limitin Brazil frequency
Cu 9.31 52.58 15~21 4.90 10. 60 40. 98
Mn 117.13 107. 46 140~700 58.16 156. 00 47. 54
Zn 37.63 36. 68 20~80 10. 15 31. 64 32.79
B 18. 00 52.50 10~40 11. 00 31. 06 75.41
Cl 3670 73.67 3 000~8 000 1400 6 000 81.97
x3 AEAEREHPTRTESENSERER
Table 3 Multiple comparison of the contents of mineral elements in tobacco leaves among different tobacco-growing areas
Tohaméiing areas /(g kg™ P/(g-kg™ ) K/(g-kg ) Ca/(g+kg 1) Mg/(g » kg™1) S/(g+ kg™
Fi K Jiahe 17. 46 be 2.26 b 24.84 a 21.70 ab 2.30 b 7. 36 bed
H: P Guiyang 18.57 ab 2.31b 23.99 ab 24.60 a 2.33 b 6.41 d
7K ¥ Yongxing 18. 35 abc 1.98 b 22.87 ab 22.60 a 3.33 a 7.75 bed
#r H Xintian 17.53 be 3.12 a 21.35 ab 24.42 a 1.13 ¢ 8. 41 abc
W 1 Lanshan 19.45 a 1.93 b 24.25 a 21.58 ab 2.09 b 9.22 ab
1l Longshan 17.10 ¢ 1.89 b 17.61 ¢ 17.97 b 3.22 a 6.27 d
VLA Jianghua 18. 29 abce 2.97 a 20. 13 be 24.01 a 1. 82 be 6.72 cd
77 Hengnan 19.34 a 2.79 a 22.67 ab 22.64 a 1.53 be 10.11 a
Tobaccofélilc[)%ving areas Cl/(g+kg ') Cu/(mg+kg ') Mn/(mg-kg 1) Zn/(mg + kg™ 1) B/(mg+ kg™ 1)
K Jiahe 4.93 ab 8.70 be 101.01 b 36.93 be 31.04 a
#:BH Guiyang 5.43 a 10. 64 b 80.67 b 36.99 be 16. 44 bed
7K 2% Yongxing 4.81 ab 7.63 be 132.87 b 37.84 be 21.23 be
#r B Xintian 3.58 ab 10.51 b 46.9 b 31.25 ¢ 12.76 cd
#4511 Lanshan 3.53 ab 10.08 b 111.48 b 48.22 ab 23.45 ab
Je1li Longshan 2.53 ab 5.76 ¢ 387.51 a 31.86 ¢ 15. 43 bed
VI.4E Jianghua 2.11 b 5.31 ¢ 44,47 b 30.43 ¢ 10.67 d
¥ Hengnan 2.22b 18.57 a 79.88 b 55.92 a 15. 92 bed

TE <[] — 5 B 5 bR AN ) 7 RE 2 ROR 22 53K 500 KT,

Note: The different letters indicate the significant difference at the 0. 05 level in same column.
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Fig.1 Relationship of N with nicotine, total sugar, and ratio of total sugar to nicotine
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Table 4 Regression analysis between several elements and nicotine, total sugar, the ratio of

WL R

Mineral elements

ERECyD)

Total sugar

JETE Cyz)

Nicotine

PEB EL Cyvs)

Ratio of total sugar to nicotine

Calxy) y1=330.465—3. 6362 (r=-—0.499" ") y2 =31.449—0. 0852 (r=—0. 048) y3=13.339—0. 1952, (r=-—0. 278" )

Mg(xz) y1=233.26746. 7852, (r=0. 230) y2 =27.916-+0. 732z, (r=0. 102) v3=38.196+0. 3342 (r=0. 118)

S(as) y1=292.357—5. 78723 (r=-0.409" ") y2 =25.709+0. 501z5 (r=0. 146) y3=12.750—0. 50023 (r="--0. 367" )

Cl(xs) y1=238.759+2. 573z4 (r=0. 242) y2=29.05240. 13024 (»=0. 050) v3=238.80840. 034z, (r=0.033)

Culas) Y1 =274.953—2. 87225 (r="—-0.490" ") y2=31.340—0. 19525 (r=-—-0.137) y3=9.964—0.111xs (r=-—-0.196)

Mn(xs) y1 =244.953+0. 028x6 (r=0. 122) yo =27.80440. 01524 (r=0. 266 " ) ¥3=9.005—0. 001xs (r=--0.028)

Zn(x7) y1=271.926—0. 63027 (r=—0. 303" ) y2 =26.297+0. 0867 (r=0.170) y3=10.987—0. 05527 (r=--0.273")

Blag) y1=253.563—0. 29825 (r=—0.098) y2=27.70840. 10625 (r=0. 137) y3=9.693—0. 04225 (r=—0.145)
IR i i 7 Bie R S o AR R (o) RLEOE (o) VIEBR Cyo ) FIOBE 880 LE (s ) O PR 728 o 9 A7
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