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302 km 28 904 km”
pH
[8]
317 (1  =667m? ol
1.3
1
800 ~2 100 m K-S (Kolmogorov-Smirnov test) SPSS17.0
[10]
GS+9.0 M Kriging
1.2 ArcGIS10.22 (2]
GPS
667 m’ 3506 2
2.1
GPS 2.1.1 [1,5]
“w” =4 g/kg
5 0~ 2~4 glkg 2 g/kg
20 cm 1 kg 1
3 506 4.10 g/kg 0.36 ~
2~5 17.70 g/kg 47.80%
“GB2635—1992” K-S
C3F 3506 55.79%
3 kg 60 10.58%
44.21%
x1 HIBFERES EERFITFE
Table 1 Mg contents in flue-cured tobacco leaves in Qujing
* (g/kg) (%) (g/kg) (%)
<2 [2,4) =4
241 5.83 £ 1.69 Aa 29.05 2.50~11.50 0.00 17.43 82.57
474 5.32 £ 2.17Bb 40.68 1.03 ~13.78 1.90 27.85 70.25
369 4.34 + 1.76 Cc 40.62 1.40 ~12.20 2.44 47.43 50.14
245 4.07 = 1.77 CDcd 43.57 1.47~11.86 6.53 51.43 42.04
318 3.84 £ 1.59 Dd 41.40 0.54 ~9.12 9.43 48.43 42.14
550 3.69 + 1.43 Dde 38.80 0.77 ~12.10 9.27 59.64 31.09
335 3.57 £ 1.63 DEde 45.69 0.36 ~10.12 10.45 60.30 29.25
736 3.55 &+ 2.17 DEe 61.16 0.60 ~17.70 26.49 36.96 36.55
238 3.27 £ 1.13 Ef 34.55 0.98 ~7.01 10.92 64.71 24.37
3 506 4.10 = 1.96 47.80 0.36 ~17.70 10.58 45.21 44.21
(P<0.01) (P<0.05)
2.1.2 9
327~
5.83 g/kg
24.37% ~ 82.57%
(sig.= 0. 000)
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2.1.3
(1) RMSSE 1 MSE 0
ArcGIS
«“ ” 53.64%
( 2 (R> 0.813 < i
44.73% “
[13-14] »3 1.63%
x2 REEIEFAERBERREBERE
Table 2 Semi-variogram model of Mg content in flue-cured tobacco leaves and interpolation accuracy
(%) (km)
RMSSE MSE
0.023 1 0.0359 64.35 0.78 0.813 0.970 —-0.005
RMSSE n=3 506
2.2
2.2.1
1923 m
(1187 ~2 901 m)
(r=0.156 P=0.000)
200 m 6 ( 3)
1400 ~1 600 m
=2200m ey
2) (R*=
0.720 P=0.000)
2.2.2
B (ko) 4 6
. <2.0 3.91 ~ 4.96
2.0~4.0
4.0~6.0 gke
6.0~8.0
I >8.0
20 40 80 km
| HBREELESESH ( F=7.349 sig.= 0.000)
Fig. 1 Spatial distribution of Mg content of flue-cured
tobacco in Qujing
R IR RS SRR
Table 3  Effect of altitude on Mg content in flue-cured tobacco leaves
(m) + (g/kg) (%) (g/kg)
=2 200 81 380 £2.13C 56.17 1.10~11.18
2000 ~ 2200 1173 381 £1.83C 47.98 0.54 ~12.00
1 800 ~ 2 000 1582 4.09+1.99B 48.68 0.36 ~13.78
1 600 ~ 1 800 423 456 £ 197 A 43.14 0.80~12.1
1400 ~ 1 600 177 497 £2.05A 41.32 1.30~17.70
<1 400 26 487 £ 1.52 A 31.14 2.40 ~8.20
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568
3 y=-0.002 1x+8.166 3
_so b ¢ R*=0.7205
2
%’ 45 |
j% ol 56 3.82 ~
= 4.98 g/kg
R 35 e
3.0 L L L L ) >3 cc
1400 1600 1800 2000 2200 2400
4K (m) i
) BIRES B SEERNE RS ( F=35.637 sig.=0.000)
Fig. 2 Correlation between altitude and Mg content in flue-cured
tobacco leaves
4 4
F*4 TERMWEIEESEHNZN
Table 4 Effect of soil texture on Mg content in flue-cured tobacco leaves
+ (g/kg) (%) (g/kg)
93 496 + 2.83 Aa 57.05 0.90 ~ 17.70
23 4.90 + 2.16 ABab 44.16 1.10 ~ 9.60
663 4.30 £ 2.27Bb 52.64 0.80 ~ 13.78
999 4.10 £ 1.87 Be 45.63 0.36 ~ 12.10
1 646 3.97 = 1.8 Bc 45.29 0.54 ~13.31
42 3.91 + 2.06 Bc 52.71 0.80 ~ 8.20
R 5 HIREBERE BTN
Table 5 Mg content in flue-cured tobacco leaves under different soil types
x (g/kg) (%) (g/kg)
579 498 + 2.35Aa 47.12 0.94 ~17.70
49 475 + 2.04 Aa 42.96 0.90 ~ 8.94
215 4.53 £ 1.71 ABab 37.65 1.40 ~ 10.30
536 3.99 + 1.76 Bb 44.11 0.98 ~ 11.57
368 398 =+ 1.9Bb 47.73 0.70 ~ 12.90
1714 3.82 =+ 1.82 Bb 47.66 0.36 ~ 12.10
2.2.3 30 g/kg
(1.97 ~ 86.55 g/kg)
2 (31.96
(r=0.117 g/kg)
P=0.000) [16]
( 3 2.2.4
18.68 31.96 55.12 g/kg (27.95 ~ 1 005.43 mg/kg)
3 4 <18.68 18.68 ~
31.96 31.956 ~55.12  >55.12 g/kg
4.64 423 403 3.56¢g/kg (r=0.369  P=0.000) 1 5
(R*=0.677 P=0.000)( 4) ( )

108.63
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BEOT i (g/kg)
0

FEHE (gkg)  4.10
bR 1.96
n 3480
HABI (%) 100.0
T (g/kg) 4.10

FHLIT (g/kg)

(P=0.000, F=20.126, df,=3, df,=3476)

| l

l |

<18.68 (18.68, 31.96] (31.96, 55.12] >55.12
| | | |

TRl T2 T3 R4
FIIfE (gkg)  4.64 FIIME (gkg) 423 FHIE (gkg) 403 FHE (kg 356
b2z 226 b2z 2.02 FRifEZE 1.87 FrifEZE 1.72
n 348 n 344 n 1740 n 348
LB (%) 10.0 LE] (%) 30.0 LE] (%) 50.0 el (%) 30.0
T (g/ke) 4.64 T (g/kg) 423 T (2/kg) 4.03 T (g/kg) 3.56

3 TIEANEEEE

EEFMARRM S

Fig. 3 Decision tree analysis of SOM effects on Mg content in flue-cured tobacco leaves

6.0
— y=-0.57In(x)+6.111
P30r o R=0678
a3 *
f_f 40 b *X
#
;E 30 |
2.0 L 1 1 1 )
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THEEUR (g/ke)

B4 BRESESTEANRIENEEFSHT
Fig.4 Correlation between SOM and Mg content in
flue-cured tobacco leaves

182.25 271.89 325.12 469.88 601.81 mg/kg 6

7
<108.63 108.63 ~182.25 182.25~271.89 271.89 ~
325.120 325.12 ~469.88 469.88 ~601.81 >601.81

mg/kg 2.87 320 3.86

437 4.63 5.018 5.42g/kg

(R*=0.958 P=0.000)( 6)
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Fig. 5 Spatial distribution of soil available Mg in Qujing
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Fig. 6 Correlation between soil available and Mg content in
flue-cured tobacco leaves

(r=—0.093 P=0.000)
(r=0.340 P=0.000)
(r=0.338  P=0.000)

C 7
R*  0.281
50
y = 3E-06x*— 8E-04x + 4.126

@ 45 L R*=0.281
m\: .0 o
pul 40 % rey
# *
=
&Z 35 -

30 1 1 J

0 200 400 600
e AN (mg/kg)

80
o 6.0 [
26
2 y=28464 1x*7
i L R=09713
& 40
#w
=
=20t
®

0.0 L . '

0 20 40 60
A HEEEE L

B7 BERESESTIRAYISHEIE.

TIRSEEELE R R LLERI @IS AT

(P=0.023)
R*  0.575
(P=0.000)
2 000 mg/kg
R 0971 (P=0.000)
RZ
0.970 (P=0.000)
50 -
2
& 40 F P
k= ** o & o
i o
30 F
® y =—4E-08x*+ 2E-04x + 3.962
) R =0.575
20 L 1 1 1l
0 2000 4000 6000 8000
TR (mg/kg)
80 r y=—1.09In(x) + 3.638
. R=09705
2 60
C)
% a0t
#
=
S 20
0.0 1 1 )
0.0 1.0 2.0 30
L

Fig. 7 Correlation between Mg content in flue-cured tobacco leaves with soil available Ca, available Mg, Ca/Mg and K/Mg ratios
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Mg Content in Flue-cured Tobacco and Influential
Factors in Qujing, China

LI Qiang'?, ZHOU Jiheng?, LIU Xiaoying >, ZHANG Yiyang”', WANG Ruibao’, YANG Yingming®,
CHENG Changxin®, LIU Hualin’, LIU Hao"

(1 College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2 Tobacco Research
Institute, Hunan Agricultural University, Changsha 410128, China; 3 Qujing Branch of Yunnan Provincial Tobacco Company,
Qujing, Yunnan 655000, China; 4 Hongyun Honghe Tobacco (Group) Co., Ltd., Kunming 650231, China)

Abstract: 3 506 samples of flue-cured tobacco leaves were collected from Qujing of Yunan Province and their Mg contents
were analyzed, then decision tree analysis and regression analysis were used to study the influential factors. The results showed
that Mg contents ranged from 0.36 g/kg to 17.70 g/kg with a mean of 4.10 g/kg in flue-cured tobacco leaves, and Mg contents
were lower than 4.00 g/kg in 46.36% of the samples. Altitude, soil type, texture, organic matter, available potassium, available
magnesium, and available calcium affected Mg content of flue-cured tobacco. Mg content of flue-cured tobacco decreased with
the increase of altitude and the fining of soil texture. It was significant difference in different soil types, the highest (4.98 g/kg) in
purple soil and the lowest in red soil (3.82 g/kg). Mg content decreased with the increase of SOM, gradually increased with the
increase of soil available Mg and available K, and increased first and then decreased with the increase of soil available Ca. Mg
content reached the highest while soil available Ca was about 2 g/kg. And Mg content decreased with the increase of soil Ca/Mg
an K/Mg ratios.

Key words: Flue-cured tobacco; Mg content; Influential factors; Qujing
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