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OE: AR BRI A AR A R 2, SRR R AR A R R B RAESETT Jr T, A

A3 AT KR A5 BT s %Eﬂq?iﬁ]ﬂf% T AR AAR A DRI B A AN ) s AR B IX ) AR A AR E , A0H T LS e i L 4l

B AR AR T2 R 5 G5 EM . T B X A BE &l 4.28 g/kg, ZRNE N 0.94 ~9.17 g/kg, 41.2% HY
JH B AL TG H SR (4.0 ~ 15 g/kg)o R 1700 ~ 1 900 m MR IX [R] FHHI- 56 2 1 4(E (4.67 g/kg Fi1 5.57 g/kg) AbTid BIEES),

<1700, 1900 ~2 000 m Fl >2 000 m WEH X ] AT FEFERE BEBREE (2.0 ~ 4.0 g/kg) RIL. B 5° ~ 10035 B X [A] A AR T AEAE Sl geth i
Hh, <5° F1 >10°3 B X [ A MEH-EE S (4.55 grkg M1 4.34 g/kg) AT BIERL, MM S5 LI AU AA U &1 S 5 4t
IEAE (P<0.01), S . AYONMEARE & R D ESMIEMHSE (P<0.05), 7EREMX T 20 M 5amE . 4. Semmme, st—
£ R ENE I o
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Distribution and Influencing Factors of Magnesium Content in Flue-cured Tobacco Leaves in

Yuxi City, Yunnan

PAN Jinhua'?, WANG Meiyan'", SHI Xuezheng', SUN Weixia', YANG Jizhou®, XIE Xinqgiao®

(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
Limited, Yuxi, Yunnan 653100, China)

Abstract: In order to study the distribution of Mg content in flue-cured tobacco leaves in Yuxi City, Yunnan, we collected
tobacco leaves and soil samples, and clarified the overall distribution of Mg content in flue-cured tobacco leaves, its distribution
at different altitudes and slopes and its relationship with soil total N, total P, rapidly available K, available Mg, available B and
CIl” by means of descriptive statistics, ANOVA, correlation analysis and regression analysis. The results showed that the average
Mg content of flue-cured tobacco leaves was 4.28 g/kg with a variation of 0.94-9.17 g/kg and 41.2% of leaves was in the suitable
range (4.0-15 g/kg) of Mg. Except for the 1 700—1 900 m altitude zone where the mean Mg content of leaves (4.67 g/kg and 5.57
g/kg) was in the suitable range, mild Mg deficiency (2.0-4.0 g/kg) was found in the <1 700 m, 1 900-2 000 m and >2 000 m
altitude zones. Mg content of leaves was in the appropriate range in the <5° and >10° slope zones (4.55 g/kg and 4.34 g/kg) while
deficient in the 5°-10° slope zone. Mg content of leaves showed a significant linear correlation with the contents of total soil
phosphorus and effective Mg(P<0.01), and a significant linear correlation with the contents of soil rapidly available K, available
B and CI'(P<0.05). In Yuxi tobacco region, appropriate applications of P, K, Mg and B fertilizers are needed to further regulate
the application of N and Cl fertilizers.

Key words: Yuxi tobacco area; Mg in flue-cured tobacco leaves; Soil; Distribution characteristics; Influencing factors
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STESIX | YT EL R i B DL SRR T o 3, X
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Table 1 Information of sampled typical fields and tobacco leaves

T X SRAE b O A R - ST RE BB T (m)
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1.4 HEHHH

BG5S 438K A Microsoft Excel 2016 Fll
IBM Statistics SPSS 21.0 %4, FEIFHIERH Origin
8.6 M. KM LSD yAHFA T8I H] 25 R 2 5 LA
Duncan JEHH 7RI R i E MR IR E MK P<0.05).

2 HREHSW

2.1 BEHESENTHRRL

FEM B 5 B 4.28 g/kg, ZRiE
9 0.94~9.17 glkg; WERERECH —0.676, FREIMHM-EE
SR AECE Y IR RECH 0.681, KM
TRASIIA(FE 2)0 HRAE 2 EARIEE S i o o0 A
RGN 73R <2.0 g/kg, S=; 2.0 ~4.0 glkg, Hok;
4.0 ~ 15 g/kg, . TR MHEMEES IS BAKP
+RE 41.2%, (HAVE 14.7% 2= KT, 44.1% 2
AT, BRI, JE DX A A a R rh R B — Db
TR

AN [T DX ) AR 5 2 8 3 A R LR 30 AR
SCRFEFR X )43 R <1700, 1700 ~ 1 800, 1800 ~
1900, 1900~2000, >2000m, MG LE
RF, 1800~ 1900 m W DX ] (4 1H 55 75 i de
ik 5.57 g/kg, HUE 1700 ~ 1 800 m ML X [H], ik
4.67 g/kg, HAMTEEHR DX (] () AR -2 B i P Y E ST
4.0 g/kg, 73914 3.83(1 900 ~ 2 000 m). 3.23(>2 000 m)

F12.53 g/kg(<1 700 m). M EHEHTLERE, 1800 ~
1 900 m TR X [] () A 86 B B P 3 (E B 3 R F <1
700 m IR IX [H](P<0.05), HABIX[ELZ 82257 B35
MM S EKEE, <1 700 m VA X 18] 3 H AR TR
TREERIBREEIN S ; 1700 ~ 1 800 m A1 >2 000 m 3K
XTEA 50% MR R0 H Bt R B e s 1900 ~ 2
000 m HEHR X B4 12.5% HRH-EEEAT 62.5% HRn-4%
JEGREE; 1800 ~ 1 900 m MK X [RIBA 36.4% HHIT
FEI R B R IR G | IR B B i VA 1 TR
S JE U A R A, B AT v vl 4 DX [ 18 O I Sl
SRR, B, B A R AR P B A 1 it i
B AN Ti) VA DX ) ) AR ABE o

AN BE R 85 5 i 1Y) 0 A REIE DL SR 30 AR SO
e IX A %20l <50, 5° ~ 10°, >10°, MGEiHF
WHZERE, <5° W X Al At 86 & b de s, 1k
4.55 g/kg, HJE >10° BFEIX[H], 1k 4.34 g/kg, 5° ~ 10°
W g X Rl AR EE 5 KT 4.0 g/kg, M 3.64 g/kg,
TR BB A I . A5 W B IX (R - 1 22 S
AR DAHHEE S AR, <5° SR X AR 3%
AR AR BE B R, Hirb 11.1% =, 38.9% %
JEGRZ 5 5° ~ 10° BEJE XA 28.6% = I
42.9% = >10° X RNA 11.1% 6= il
55.6% FRPEERZ . UL, A NN EE I it A B
JE BRI IS LN 25 5

R2 MR ENRITEHE

Table 2 Statistics of Mg content in flue-cured tobacco leaves

BEASC P + RilER(gke)  LlE(gke) ZBHRFRE(%) &R i £ MBS /A (%)
<2.0 g/kg 2.0~4.0 g/kg 4.0 ~15 g/kg
34 4.28 £0.39 0.94 ~9.17 53.5 -0.676 0.681 14.7 44.1 41.2

£3 FREBHRARE XEHEM %S 82009 HHE

Table 3 Mg contents in flue-cured tobacco leaves at different altitudes and slopes

B 434l AL MBS (g/kg) S EE & BN (%)
EEME £ FRdER AF <2.0 g/kg 2.0 ~4.0 g/kg 4.0 ~15 g/kg

(5273 <1700 5 2.53+0.37b 1.81~3.80 40 60 -
(m) 1700 ~ 1 800 6 467+1.09ab  1.80~8.24 16.7 333 50.0
1800 ~ 1900 11 557+0.72a 221~9.17 - 36.4 63.6

1900 ~ 2 000 8 3.8340.69 ab 1.55~6.87 125 62.5 25.0

>2 000 4 3.2340.89 ab 0.94 ~ 4.88 25.0 25.0 50.0

ez <5 17 455+0.61a 0.94~9.17 11.1 38.9 50.0
©) 5~10 8 3.64+0.74a 1.80 ~ 8.10 28.6 42.9 28.5
>10 9 434+0.71a 1.55~7.55 11.1 55.6 33.3

T FSIARNG RN AR S 48] 22 578 P<0.05 K LR35, TR
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22 EAMEFESESTENERENXER

FRAEAR A 9 4 AU A bR, AR SO TR
X EHELR N5 R 4 A X H] (F 4):<1.0 g/kg MHA,
1.0 ~ 1.5 g/kg N4, 1.5 ~2.0 glkg HETF,>2.0 g/kg
HE R NGEITHHTFHESRE, 2A SR X
M B O B R, I8 5.52 gkg, ditkik
29.4%; BFEXMPKRZ, FHETERL 411 gkg, &
ik 26.5%; & A XA &5k 3.91 ghkg, A
X ) - 2 S A 3.02 g/kg, B AU IX. ] fé 8
M5 I AR B B EE BN G, ) i H AT IA 44.1%.
MR E TS RE , S5 A A X R
P T A X ] (P<0.05), Hoft IX ] =2 8] G i 2
25 IS IX R a3, MRnt 55 5 e 4
RS A IR SR 5 e, B, H R

JIES Bsf 75 2 1 - A U A o e AL IR A 1 O

[l RE M, AR A 8 4l S bR ), AR
H F IR X AR 3 4 4 IXH] (% 4):<0.8 g/kg
FERBE, 0.8 ~ 1.2 g/kg HHEE, 1.2~ 1.6 g/kg N,
>1.6 ghkg NEBE. NGIHHTHELERE, BHX
(] (R AR B 2 5 s, 3K 6.25 g/kg, HIKOERRF
DXCIE], 3k 5.24 g/kgs H 4R DX IE] AR B X 18] 73551
3.50 g/kg F13.26 glkg; HAEFNGREE ] 1 HEI 2R
AR R BRI G , PIIX (R 4 LK 61.8%. M i1
SYRTEE TG , DX R A AR A i S R T A
FHAEIX [H](P<0.05), HABXEZEZERARE, A&
DX ] AR fb A 3R, MR B 15tk i - 30 4l a1
TN ER S 14 Pk $A o PRI, R T AR AR it o 7 56 1
A YUY (A

x4 IBEFSARSREHESE

Table 4 Mg contents in flue-cured tobacco leaves at different grades of soil nutrients

T3S X (] - KA L I3RS X (] JH 5 R L
(g/kg) (%) (g/kg) (%)
2R (g/kg) <1.0 3.02+0.70 b 17.6 2 (g/kg) <0.8 3.26+0.60 b 26.5
1.0~15 552+0.74a 29.4 08~12 3.50+0.55b 35.3
1.5~2.0 4.11%0.73 ab 26.5 12~1.6 5.24 +1.04 ab 20.6
>2.0 3.9140.78 ab 26.5 >1.6 6.25+0.71a 17.6
HAC (mg/kg) <150 3.06+0.47b 17.6 A B (mg/kg) <100 2444029 ¢ 23.5
150 ~ 350 3.78 £0.52 ab 47.1 100 ~ 400 457+048b 61.8
>350 555+0.73a 35.3 >400 6.87+0.92a 14.7
AR (mg/kg) <0.5 3.15+047a 23.5 AT (mg/kg) <30 3.89+047a 64.7
0.5~1.0 4434063 a 50.0 30 ~ 45 4.18+0.92a 20.6
>1.0 5.08+0.78a 23.5 >45 6.14+0.84 a 14.7

ARSCR FEAR X RS B R 3 AN X
B (FF 4), 20l M EA (<150 mg/kg) . TEFE(150 ~
350 mg/kg). WHI(>350 mg/kg)?”, MG HE A
S5, E A X R AR ST 5 iy L 36 5.55 glkg;
rhEE X E IR, ik 3.78 g/kg; B IX E] ARG, 12
3.06 g/kg s BRI AE X ] (44 28 2 B A
MG, WXL N 64.7%, B FTETE RE
B DX ] A B o R T X 1] (P<0.05)
HA A IX () 22 1) TG 4 35 1 25 5 o DA DX 1 7 e e 2
B JHET- 18715tk i - SO B 1 i e
s R, ) it A e 5 2 A IR X A %) FH o
FIHIZ,

ARICK BB X AR S o 3 A IX
] (% 4), 200 R ELEE (<100 mg/kg) . T4 (100 ~

400 mg/kg). EEE(>400 mg/ke)?, MG FHAME
Z5E, BB A BT S R, ATk
6.87 glkg; AEXIEMIKZ, ik 4.57 ghkg; HEEX[H]
MMk, 100 2.44 g/kg, RINREHEMS, St
N 23.5%. NBEMEERE, & X2 %R0
MR EES, BHEXREIMAMNESERER T h%E
FGREE IX 8] (P<0.05), H 4% DX [ AR 86 B i 3 e T
BREE X [A] (P<0.05) . A4S X IR fh ka4, Mk
S8 B B A SO B T 2 e B R
PRI, v R 48 5 T 2 B8 o B A % i o 8 )
=,

R F A = S Bl e R ARIERY, AR SOKE KR
DX A R R 3 o B (<0.5 mg/kg) . HEE(0.5 ~
1.0 mg/kg) . & I(>1.0 mg/kg)3 X [](F 4). WGt
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HFBIESEAE w00 X R A A B 38 B e
ik 5.08 g/kg; MEEXIEAIRZ, Tk 4.43 g/kg; it
WD ] R B0, Ay 3.15 g/kg, 20 HL 4% B BB 1 30
%, Ik 23.5% BT RE, & XIH
ZRARE . NS XA EEE , B30
ELBEIN, AR N R, 7R ]
Jite AL 75 5 1 A 392 5 Sl ) AR A o

FRAEAR AR SR T AR ERY, ARSOK TR
X A TR 5 B (<30 mg/kg). HEFEBO ~
45 mg/kg). & (>45 mg/kg)3 TIX[AI(FE 4). MGit
HFBESE A, & A X R A B3 & i
Alik 6.14 g/kg; PEXEMIKZ, K 4.18 gkg; Gt
AR AR, 7 3.89 g/kg, R EHBEIS,
di E ik 64.7%. M TEHTEE IRE, 45 XA 2 5]
TohEM S NS XL EEE, bR
T EBE N, T A . i, JEnt
BET AP TH N  IE  R A E SR O
2.3 A ESENZEF

Pearson AHIC/MT & BU(F 5), MHITBE & &5 14
4 (7=0.440, P=0.009) ., A3 &k & & (=0.701 ,
P=0.000) 4% i F IEAHDG, 5 HEHAB (=0.352,
P=0.041). A% (=0.350, P=0.042), & & &5
(r=0.400, P=0.019)2 W FIEAMAHX, M5 @A S
A A B

x5 WHEMH#ELE5TERSZEMEXRH

Table 5 Correlation coefficients between Mg content of tobacco
leaves and soil nutrients
FAOEE 2R 2B E8 AR AR JET
r 0.023 0.440 0.352  0.701 0.350  0.400
P 0.899 0.009 0.041 0.000  0.042  0.019
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Fig. 1 Regression analysis of Mg content of flue-cured tobacco leaves and soil total P and available Mg
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