+ 1% (Soils), 2010, 42 (1): 26~32

e Re TIEAEM R R TR B ESEM EHTHERSHXR"

AEME2, FFEE2, RO, & B, XIBER, Buykr
(LR AO KRR, MO 450002; 2 RO MR AT ISR AR A0 ), et 2420005
3 SRR R AR R AL BT SO, K5 450002)

OB Xl AEMEROREARN 12 MEREER T 10 M BULE A 3R 10 R FUCER S R T
Mo HT. GERFRYI: Werd RN L3 P S RIE T, R K SR, AN AR B M (K AR 3 p o BOC R
ERHUERZER. ST, B AR SR F R Mn. Cu A1 Zn &iHE T, K. Ca. Fe Rl Mg & Ak
%o AT 10 T FOCEHES, 4 C3F Ui i “H” M+ Ca. Cu. Fe M Zn & & B HL T AR
o Ao R, R SRR P BT 3R ) R AR A IR (KD TR AN T R - A A R 2 R )

LA
K. R B WBUTE: RO
FESES: S153.6

ats DAV DV Ny eI E SR A7IPS
R, TR T R AR, R
R HRIH I R ™ T 3R IR B i R AR € XU 1R D R U
ARIARIE o

2003 FEAERE g A LR AT EAT AR A A R A
AW IR, ORI LR T S, TP T
R R R RSE AN P A K A SO B
AN [v) R T A R B i o R - S R 33 P B
RO EMAT TR SR ST, UYIER g rn it
HT TR B AR R AR AR R R

1 #MRE7%

1.1 SKIggt

FERGE A R DX IR BUAS [F) it 3 i 4L 12 A4S, DL
AR, HUUEKREEE 1, DI AT L
ZI4 (3R 1D, Mo 2 i I R o 0 it b, R
JEIRAE KIER ISR 5 fUBOREE OB AR By 1, e
FIEAE R o USRI Jo M P AT 4K 27 B 23
S FUEE VR VPN
1.2 KWHZE
2.1 RIS RIS, pH EA
MU JREE BRARN AP MUK A i
Jiiot# (Al. B. Ca. Cu. Fe. K. Mg. Mn. Na. P.

ORATH: FHEMWEHRESHHE (2006-2-2) %8,
* JEilfEH (gliyou@henau.edu.cn)
fEH e e (1964—), 4,

Siv Tiv Zn) S SR H R A Ak,
1.2.2 KEINEALIEbR S e 0T SR H P
1.2.3 JARHERE VPRI AR )
VR BAR LR (g AR C3F SRR b iREn: B2F
R 22, B 70 mm. @5 24.5 mm 1)
BpMESL, BT 22°C £ 1°C MIAMXHESE 60% + 2%
IFREE AT oK% 48 h, HUH, 54 R0 E 25
RLPRUATIPR AT

2 HR5SH

2.1 tEPT RTERRESHEHEHTHENIEN

XE&R

e R M X 12 ANAS[R] 5 kb 3R 55045 00 HE K30
MR B L3k 2% oy S B e &5 A TR LR 2,
JSC R W% I R R PRI PP S5 R LR 3. iR 1
AL, BRI AR 12 SRR RS LTS R A
12.17 ~ 33.83 g/kg, FR/DE AP SRS,
KZH AP G HIE M. 12 /N S IR
it N & E VS EAE 43.30 ~ 195.42 mg/kg, B fi# N & &
%, &+ 65 mglkg M dr 10.5%, & &iGH
7t 65~ 100 mg/kg M4 7 31.6%, i
T 100 mg/kg HLFEE 57.9%. g FE A X L 6 AR

N S
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BERMHX 12 ANFE s HREE AL P S R AR
9.50 ~ 49.57 mg/kg, & EMmMAL. KT 10 mg/kg ¥+
By 10.5%, SEIEELE 10 ~ 20 mg/kg M HAE A
47.4%, & ERAE 20 ~ 40 mg/kg [ LAE L 26.3%,
T >40 mglkg B EAEAT 15.8%. B RAHIX

Fz 1

Koy HHEE R P S RS A, 12 AR A AR
B K SEVEEALE 225.05 ~ 535.97 mg/kg, & &
7t 220 ~ 350 mg/kg fIHAEAT 42.1%, & EfkE. >
350 mg/kg FIEFE Y 57.9%. (¢ R IH DX RS 3 - $ T

BRRAME X 12 M SRR I CEIR PR I3 E M KRR 43

Table 1 Contents of soil nutrients of 12 sampling sites in south Anhui

%' 3 HHLT (gikg) BAEN (mg/kg)  HMP (mg/kg) ALK (mglkg) pH

1 AR 1 24.59 114.41 17.44 388.52 4.06

2 Rt 19.48 92.99 23.53 428.95 6.10

3 Rt 15.67 82.37 15.37 225.05 5.20

4 AR 1 24.61 114.42 9.50 345.96 5.00

5 Rt 22.83 114.61 27.19 416.71 4.39

6 KAERG L 31.84 178.78 18.54 258.69 4.08

7 AKAEHG L 33.83 195.42 30.14 258.65 4.02

8 RS+ 17.23 51.36 45.43 392.72 4.66

9 MR T 12.17 43.30 41.59 345.75 4.40

10 WA+ 30.43 177.75 12.92 528.35 4.67

1 RS+ 28.18 137.99 2351 438.80 4.05

12 Lyt 21 4 16.86 82.56 49,57 535.97 4.38

F 2 WREAERX 12 MEREEERPRETIESEVRIESE (gky)
Table 2 Contents of soil total mineral elements of 12 sampling sites in south Anhui
ErRe Al Ca Fe K Mg Mn Na P Si Ti

1 52.99 2.35 13.65 18.88 3.65 0.19 8.69 0.47 284.39 3.19
2 59.47 4.03 22.02 20.26 5.87 0.43 9.81 0.84 350.72 4.79
3 54.45 2.47 17.06 19.14 3.83 0.28 8.10 0.74 279.30 3.00
4 60.35 2.28 19.13 19.35 4.87 0.23 7.63 0.61 273.28 3.39
5 58.56 2.07 18.71 18.81 453 0.27 8.04 0.92 274.81 3.28
6 44.60 1.68 16.95 10.70 4,07 0.16 2.22 0.61 387.84 5.40
7 44.91 6.29 17.92 10.04 4.23 0.21 2.65 0.97 396.48 6.10
8 68.35 4.03 32.69 23.78 7.63 0.64 9.80 1.06 352.76 4.63
9 73.24 3.87 37.66 22.85 8.47 0.71 10.57 0.93 409.70 5.23
10 77.66 2.63 23.01 25.97 4.08 0.42 10.61 1.02 383.65 7.42
1 72.32 341 26.79 21.73 6.96 0.35 9.42 1.01 315.42 4.65
12 60.60 2.21 30.45 14.80 4.86 0.63 5.22 1.08 332.30 5.69

M 3 ATLAE W, 78 12 ANEINRE S e PP g5
R, 5 4 MR (1L 3. 104 12) (R AE T
BRI B 7 M (20 4. 5. 6. 74 8. 9)
(e AR R A I 0 B AR s A 1 AR (1D
PR AR A S T . DR, o R R DX RS
AT A S S LG b S A SR BT[] o o e £
FRGER) 7 R 1 AR, 5 8.3%; A

“HUIIAE 3 A, b 25.0%; EEI R I 4 A,
i 33.3%; KILH “597 FEREKIIA 4 MRS,
33.3% (K 3). FrLh, Hhint i B B AER A& (rh”
KUL D [kES s 13, bl b ARl A BOA R«
M HAT 1 MRS, 5 8.3%; iEF “H 7 (fT 1 4,
8.3%; XF| “hY AT 3 AN, v 25.0%: KIL
h“ug” B gy R IRINA 7 AMER, Y 58.3%



28 + g1 42 35

(£ 3. EEH A BAREK 7 KL SRR I 7 (R K B i 3 v TR

eSS 1/6. JECr R (p<<0.05) Ab, AR FUCHE SR
O3 K I B R A R BN RS AR AR BRI ER (R 4~ 7D, R TETE FUCEM

TSR FUCE N S BT T, B AR A A R IR R R

* 3 BREEEX 12 MESRSEERREITERITNERKEHT RTRSE

Table 3 Scores of smoking quality and contents of mineral elements of tobacco leaves from 12 sampling sites in south Anhui

%4 - Ca K Mg Na P B Cu Fe Mn Zn Pl A i
R (9/kg) (g/kg) (gkg)  (g/kg) (g/kg)  (mg/kg) (mg/kg)  (mg/kg)  (mglkg)  (mglkg)
1 C3F 15.41 2131 3.36 1.00 2.06 12.14 3349 10226  89.78 54.51 i
B2F 1518 13.15 3.25 0.92 1.80 17.07 36.87 62.36 77.56 58.30 5
2 C3F 12.42 2335 3.86 1.04 1.89 12.98 1633 10031  67.82 45.44 t
B2F 13.94 18.67 3.27 0.97 1.98 26.01 32.56 86.13  107.29  53.82 ok
3 C3F 17.18 26.61 3.64 1.08 271 21.74 3473 11303 4825 65.00 e
B2F 16.43 20.49 3.42 1.01 191 25.95 43.66 89.87 94.90 60.61 55
4 C3F 11.89 12.00 3.47 0.89 1.50 34.87 12.55 7319 17439 4647 55
B2F 10.67 15.61 2.87 0.92 159 18.73 9.62 7086  181.21  51.08 5
5 C3F 16.97 21.32 1.13 1.02 2.36 13.39 20.94 66.03 2325 50.06 55
B2F 20.53 15.66 3.02 0.01 1.49 2291 25.32 60.74 56.87 55.97 5
6 C3F 16.20 3170 2.07 0.97 1.92 12.25 17.45 11691 11045  64.63 -
B2F 14.61 16.64 211 0.97 1.74 15.28 40.90 74.68 70.18 52.19 -
7 C3F 14.44 25.42 172 1.00 127 14.00 10.89  157.06  129.06  104.29 55
B2F 17.42 16.46 2.14 0.94 1.30 32.00 19.66 10628  142.83  74.03 5
8 C3F 12.99 19.55 3.21 0.97 2.00 12.00 2511  101.69 13217 6861 i
B2F 12.86 18.87 2.94 0.94 1.78 23.45 27.06 12651 16458 7147 -
9 C3F 14.49 29.25 2.63 0.97 2.49 12.72 2330 10940 11019 5423 e
B2F 14.36 24.42 2.57 1.02 2.60 12.14 2884 10088  24.80 48.18 L
10 C3F 11.28 2071 3.42 112 1.89 3258 23.30 95.17 23647 4520 th
B2F 11.59 17.17 3.78 0.90 1.85 40.72 22.29 93.16 25248  46.07 -
11 C3F 10.39 2722 4.20 0.94 2.63 10.42 24.84 85.68 73.33 51.76 th
B2F 9.66 16.35 2.95 0.97 1.83 19.93 16.97 9751 17634 4553 Hit
12 C3F 10.20 24.30 4.28 0.91 2.56 9.74 22.94 80.32 69.05 47.63 it
B2F 12.25 18.03 3.85 0.92 2.37 24.31 20.83 8848 12269  46.58 5

R4 EHEREEFRMNPHHERLIEG KNP HEE

Table 4 Contents of K and P of soils in which tobacco central leaves had different burnt sweet smelling

FEEF K MWk P (mglkg) % K (mglkg) 4P (glkg) 4 K (glkg)
e 49,57 535.97 1.08 148
h 19.99 +11.78" 465.37 £ 95.79% 0.96 +0.17 22.65+521
e 2324 +12.02 304.50 + 75.37b 0.69%0.20 17.89 + 4.78
55 28.01+ 13.45 353.51 + 73.79ab 0.89+0.21 18.00 +5.95

e *PIME = bR, R
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%5 EHEERERRNPHMEATIRPHRIT RTENSE (gho
Table 5 Total mineral element contents of soils in which middle tobacco central leaves had different burnt sweet smelling
ST A I Mg Fe Mn Ca Na Al Si Ti
Ht 4.86 30.45 0.63 2.21 5.22 60.6 332.3 5.69
i 5.64 +1.68 23.94+7.11 0.40+0.18 3.36 £1.36 9.95+3.05 69.82 +11.49 349.93 +53.18 5.62 +1.36
L 5.01+1.74 21.33+8.02 0.34+0.20 2.59 +1.56 7.40 + 3.03 56.32 + 9.57 340.31 +56.80 421+1.14
55 5.327 +1.47 22.11+6.54 0.34+0.19 3.67+191 7.03+3.42 58.04 +10.35 324.33 £59.79 435+1.23
* 6 EHEREEARNLAMERIEFKMPHEE
Table 6 Contents of K and P of soils in which tobacco upper leaves had different burnt sweet smelling
FERIA K P (mglkg) K (mg/kg) 4P (glkg) 42 K (glkg)
i 23.51 438.8 1.01 21.73
h 23.53 428.95 0.84 20.26
o 24.35+14.10 377.60 £ 111.92 0.85+0.18 19.84 + 7.66
CERIED] 27.81+13.11 366.23 £ 99.80 0.84 +0.20 17.83 £ 4.88
F 7 EMBERBEARMN LB ERETIEFRIT RTENEESE (gky)
Table 7 Total mine element contents of soils in which upper tobacco central leaves had different burnt sweet smelling
SR I Mg Fe Mn Ca Na Al Si Ti
Cil 6.96 26.79 0.35 3.41 9.42 72.32 315.42 4.65
Gy 5.87 22.02 0.43 4.03 9.81 59.47 350.72 4.79
e 554 +2.17 25.87£9.17 0.43+0.25 273174 7.80+4.34 65.17 + 15.86 393.73£21.13 6.02 +1.07
EERIECE 4.80+1.61 21.37+7.37 0.35+0.19 3.10+£1.29 7.16 £ 2.88 57.17 £ 10.67 313.33 £50.93 4.18+1.35

MFE 3 EnI WL, MM Ca &=AE 9.66 ~ 20.53
g/kg, “FHMEH 13.89 g/kg, 5HIKEHIM Ca & HllE FHHE
11.1 ~ 34.4 g/kg MGG R, 5 EAMUTUHES &L
25 glkg ZAAMLEZEREIR K. MM K & &7 12.00 ~
31.70 g/kg, “F-¥IMH 20.59 g/kg, S0 FH K & &y
24 ~ 42 glkg ML & EWAK. M Mg & H#7E 1.13 ~
4.28 glkg, “F-¥MH 3.05 g/kg, HALFUH Mg & Ik 5t
HIGHE 4 ~ 15 g/kg AHLE & WAL ER P & &8 7E 1.27
~2.71g/kg, “F¥IMH 1.98 g/kg, SALFUME P &G
3.3 ~ 7.6 g/kg AH L S AR WA

I Cu S EA 9.62 ~ 43.66 mg/kg, K1l
24.60 mg/kg, AL TOCEH Cu FEilmFYETEH 4.02 ~
32.86 mg/kg MIHEFR. Fe & 7E 60.74 ~ 157.06
mg/kg, “FI41E 94.10 mg/kg, A7 FFHEIN Fe 5 &l
F I 57.69 ~ 295.19 mg/kg (K FR . MM Mn &5
7t 23.25 ~ 254.08 mg/kg, “F34MH 114.00 mg/kg, 17T
PR Mn 5 &1 SHE ) 22.96 ~ 550.03 mg/kg 1]
HIBR o JHM Zn & FAE 45.20 ~ 104.29 mg/kg, ~FI41E

56.74 mg/kg, 25K HR 3 FE AL TR BTHE Zn 5 5 Il SHE
JulH 6.99 ~72.58 mg/kg HIFEIR (£ 3).

S T BTG 2 1 B B AR g T ST R
T AR OCHE S TR, C3F SEZHm ) Mn,
Fe Ml P &ritsriily LI Mn, Fe A2 P &5
5B E AN (p<<0.05); B2F ZEZ% /M) Ca.Mn Al
P SRS LM Cae Mn G P S REEE
T (p<0.05).

Iy AT T A AN [F] I C3F Al B2F
KN TRICE O R0 22 7k, A C3F 2R Ay
J& T [ Ca iR E A T AERIER b 1)
M (p<0.01) (& 8). LRI FKAFE K C3F Al
B2F MHnfrhiE S TR S R 2 e, C3F MEn £k
THER “dh™” [ Cu. Fe M1 Zn SEEEET
FEF AR o (I (p<<0.01. p<<0.05 1 p<<0.01)
(K 9o K, g™ BT 2 1) fo - FE
SRR FEII LML/, FEAS R 5|k AR A i 5 2 5 (1)
F
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* 8 BEMARX 12 MEFEM T XETRAENSESEHETRBENXR (gke

Table 8 Relationship between major element contents and different burnt sweet smelling of 12 tobacco leaf samples in south Anhui

=74 Pt 7 I Ca Mg Na P
C3F i 10.20 24.30 4.28 0.91 2.56
ek 1136+ 1.02A 23.76 £ 3.28 3.83+0.39 1.04 +0.09 2.14+0.43
H 15.26 +1.61 B 25.68 +5.16 2.98 £0.63 1.00 £0.05 2.23+0.34
59 14.43 £ 2.54 AB 19.58 + 6.88 211+1.22 0.97 £ 0.07 1.71+0.57
B2F i 9.66 16.35 2.95 0.97 1.83
H 13.94 18.67 3.27 0.97 1.98
i 13.36 + 1.41 19.28 +3.56 2.85+0.71 0.96 + 0.05 1.99 +0.41
J5AFY 15.42 + 357 16,57 £2.49 3.09+0.58 0.94+0.04 1.74+0.38

£ 9 REARX L2 MEEEMPRETRIENSESEHTRBEMXE (mgky)

Table 9 Relationship between trace element contents and different burnt sweet smelling of 12 tobacco leaf samples in south of Anhui

245 FETIE R B Cu Fe Mn Zn

C3F pr 9.74 22.94 80.32 69.05 47.63
h 18.66 + 12.12 21.49 + 4.54 ab 93.72+7.42a 125.88 + 95.82 4747 +3.72A
L 1417 £4.24 26.82+7.25a 108.66 + 6.65 b 98.17 + 31.68 61.40 +6.60 B
99 20.75+12.23 1479+5.39b 98.76 + 50.61 ab 108.90 + 77.56 66.94 + 32.39 AB

B2F pr 19.93 16.97 97.51 176.34 45,53
th 26.01 32.56 86.13 107.29 53.82
e 22.90 +12.80 29.77+7.92 98.81 +21.49 128.01 + 101.37 54.48 + 11.61

59155 23.50 +5.35 25.99 +12.38 79.76 + 18.03 112.67 £ 45.54 57.76 £ 9.44
3 it HIEITCR SRS H IS B R RREZ e

PR 12 AN E AT AN [R5 A T B ) e A
H 10 PP TG E S i AU - 10 R TS
EOEMNIEREY, HESE T FUTE S =
X I FE B B B (RS2 A, AN S iR AR A
SR 2 S B RUR . BTRA, g e A R AR T RUAS
(T AN T T 3 s i o BE R B Rl C R
HiEG .

V2 WFRRY, T8k bRy jocE,
JLo B o0 3 1w 5 AR AR IR A
Koo FRIE IR Fr R A AT B T e LA
BB TR TCE T EAmAEVICR, HR g
PP 4 N. B N 4 P Bk P #SHH 2
T Hh, FRE i L3EF Fe. Mn. Zn. Cu. La.
Tiv Co. V FI Ni 2515 B A= e, FRE2E.
XS Mn. As. Zn 250 E EER IR IR, &K
Mn. Zn 5 T RS K 2 e o 8 K R i i Zn
TEEGESY Wi zn JrCTEE zn, Cu. Mn. Mo,
B 5 A o2 A] LA RKRE XU . AR 1T, oK

SHTe TAh, FREH R SRS EANORE M
X MAFfE R I 25, St — XA i, 5
F e[l e AN [ AR AR R i L B i 22 el
2B, B RIEEK  K Ca fI Mg &
T AEE KD,

SRESY Y POK & wive N pre S A Y I G v 0L
G A BIIBAT R o A ZIAE T, Bk, 1
HCR G2 M R R N 1 AR
feZibtp Sr Al Fe &R AlEdRE 254111 2.4
f5F 1.36 5, ME4SJE Cr F1 Po & LA
M, FIREH, MDA Y Se A T4
SR, IS M IE Se S8, SR,
A7 BERF T 25 T IR AN S o (0 it 7 3R A 1 M 2 A
P . B =X QLA KTFSH Ca. K.
Mg. Mn. Na. Ni Al Sr JCEMKEEY BT EEi
FEX RIS TTRNEE, H2, H—rEk
(10 o DU S b DX ) i e T R X, X AT g
et 3BTRS RAE L, TP ENUTREA
KT B IEHNETE S B FH AT g g N3, 4 g s
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9 OVRI A A 7 S0 7 I 12, 3 S (B0 AN SRR
TG E AR T RAERB =P G e, 498 ot #R
() gk v 7 AR B T I T B A A T AR AR R
. 2> (6 g/kg NaCl) %< H kifd
(R IE 8 2B KR B LA S AR B RN B AT 8 3 1 f i
e, AR A B THAC A N — e CHAd
W S N EFE) MR, XEHALY
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Relationship Between Mineral Elements in Flue-Cured Tobacco Leaves, Cultivated Soils

and Burnt-Sweet Smelling Formation in South Anhui

ZU Chao-long"?, JI Xue-jun?, MA Cheng-xin?, YANG Chac®, LIU Guo-shun®, QIU Li-you®
(1 College of Life Sciences, Henan Agricultural University, Zhengzhou 450002, China; 2 Anhui Wannan Tobacco Leaf Co. Ltd, Xuancheng, Anhui 242000,

China; 3 National Tobacco Cultivation and Physiology and Biochemistry Research Center, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: The contents of 10 mineral elements in 12 flue-cured tobacco leave samples and cultivated soil samples were detected, and the
leaves had different grades of burnt-sweet smelling. The contents of available P in most of the soils were moderate, available K were on the high side.
There were no significant difference between the contents of mineral elements of soils in which tobacco leaves having different grades of burnt-sweet
smelling. Only Ca, Cu, Fe and Zn contents of C3F tobacco leaves with middle™ grade of burnt-sweet smelling were higher significantly than those
with middle grade of burnt-sweet smelling. The results indicated that the effects of mineral element contents in soils and leaves on burnt-sweet
smelling grade of flue-cured tobacco leaves were considerably weak and were not the primary cause for resulting in different burnt-sweet smelling
grades of flue-cured tobacco leaves.

Key words:  Soil, Flue-cured tobacco, Mine element, Specific flue-cured tobacco



