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Abstract: [ Purpose] In order to study the different amount of magnesium fertilizer on growth,
yield and quality of flue-cured tobacco. [ Method ] A single factor randomized block field experi-
ment was carried out with different amount of magnesium fertilizer 0, 125, 250, 375, 500 kg/hm’, by

using Yunyan 87 as the test material. [ Results] The application of magnesium fertilizer could pro-
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mote the growth and development of flue-cured tobacco, and improve the plant height, maximum leaf
width, maximum leaf area, stem girth and leaf number of flue-cured tobacco. The application of mag-
nesium fertilizer could improve the quality of tobacco leaves, reduce the content of nicotine (de-
creased by 0.21%-0.67%) in the upper leaves and regulate the content of chlorine (decreased by
0.02%-0.06%) and potassium (increased by 0.01%-0.64%), and promote the total sugar content. The
contents of reducing sugar, total nitrogen, sugar nicotine ratio, nitrogen nicotine ratio and potassium
chlorine ratio became suitable of tobacco leaves after baking. The application of magnesium fertilizer
could also significantly increase the economic benefits (the output value increased by 2 574.12-
11 171.12 yuan/hm’) of flue-cured tobacco leaves. But it had different effects on the different levels of
magnesium fertilizer application that the effect of lower level (125 kg/hm®) or higher level (375-
500 kg/hm®) of magnesium fertilizer application on the growth, yield and quality of flue-cured to-

bacco was not good enough. [ Conclusion ] It was more suitable that the magnesium fertilizer applic-

ation at the medium level of 250 kg/hm’ in Sangzhi County of Hunan Province tobacco area.

Keywords: magnesium fertilizer; chemical composition; flue-cured tobacco; yield and quality
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Tab. 1 The basic characteristics of agronomic traits of flue-cured tobacco in different periods under

different application levels of magnesium fertilizer

P B (mm-dd) e FhE/em i KK /em KI5 /em KA em? 2 Hl/em %
survey plant maximum leaf maximum leaf maximum leaf stem leaves
treatment . . .
stage height length width area girth number
CK 62.67+1.54 Ab 60.93+3.43 a 26.47+2.56 Ab  1022.61+111.51 Bb 6.33+0.25 a 11.80+1.15a
J134£5. . . 5342, 97+ B .36+0. S3+£1.
K301 (06-15) 63.73+5.26 Ab 61.40+4.78 a 26.53+2.17 Ab  1033.97+130.26 ABb  6.36+0.32 a 12.53+1.06 a
vigorous growing B 65.00+4.04 Aab  62.53+4.42 a 27.47+1.77 Aab  1090.69+115.39 Bab ~ 6.56+0.52 a 12.1340.99 a
period C 67.20+3.19 Aa  63.80+2.98a 28.87+2.45 Aa  1168.41£112.77 Aa  6.47+0.17a 12.27+0.96 a
D 63.00+6.59 Ab 61.13+5.30 a 28.73+3.33 Aa 1 118.62+188.60 ABab 6.37+0.32 a 12.33+1.05a
CK 95.80+3.43 Bb 69.40+3.54 a 28.67+3.02 a 1262.17+148.33 a 8.31+0.46 a 15.33+0.62 a
A 98.40+5.11 ABab 71.67+5.26 a 29.67+3.13 a 134831+ 176.99 a 8.36+0.38 a 15.13+0.83 a
I 2E -
D“é"'?gﬁ 07 91) B 101.73+4.18 Aa 72.00+3.21 a 29.87+3.09 a 1365.90+178.20 a 8.46+0.57 a 15.07+0.80 a
squaring period
C 99.33+4.78 ABab 70.93+2.94 a 29.33+3.89 a 1320.95+197.19 a 8.39+0.47 a 14.93+0.88 a
98.93+5.04 ABab 69.67+3.72 a 29.73+3.84 a 1315.83+167.97 a 8.33+0.73 a 15.07+0.88 a
CK 139.33+4.29 Bb 72.73£2.52 Cc 28.20+2.27 Aabc 1301.06+115.27 Cd 8.514+0.31 Cd 18.87+1.73 Ab
A 140.334+6.62 Bb 78.47+4.87 ABb  29.33+2.50 Aa  1463.24+180.42 ABab 9.33+0.67 ABab  19.13+1.13 Aab
g -
A (07-15) 147.00+3.51 Aa 82.07+2.91 Aa 29.00+1.69 Aab  1511.21+115.90 Aa 9.70+0.64 Aa 20.13+1.19 Aa

maturation period
C 142.13+3.42 Bb

D 139.47+4.53 Bb 76.67+4.27 Bb

78.27+£3.99 ABb  27.67+1.18 Abc 1 373.14+85.43 BCbc
27.40+2.10 Ac

8.95£0.49 BCbc  19.73+1.22 Aab

1335.15+155.43 BCcd  8.73+0.68 Ccd 19.00£1.20 Ab

e FSPAERS F RN S TR RAE P<0.01 A1 P<0.05 KFZRRE: R,
Note: Different capital and small letters in the same column indicate significant difference at P<0.01 and P<0.05 levels, respectively; the same as below.
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Tab.2 The comparison of chemical components in different positions of representative grade tobacco

leaves under different application levels of magnesium fertilizer %
HAL Qb b I IR BA £ A
position _treatment total sugar reducing sugar nicotine total nitrogen chlorine potassium
CK 20.39+0.16 Dd 15.7440.49 Cd 3.55+0.07 Aa 2.42+0.05 Aab 0.36+0.02 Aa 1.74+0.04 Be
22.74+0.29 Bb 18.16+0.31 Bb 3.34+0.06 Ab 2.26+0.21 ABb 0.34+0.01 ABa 2.03+0.04 ABb

B2F B 24.43+0.36 Aa 20.36+0.53 Aa 3.13+0.13 Be 2.60+0.05 Aa 0.33+0.02 ABa 2.3840.09 Aa
C 21.72+0.29 BCc 16.92+0.53 Cc 3.05+0.07 BCc 1.95+0.06 Bc 0.30+0.01 Bb 2.11+0.21 Ab
D 20.92+0.79 CDd 16.48+0.33 Ccd 2.88+0.03 Cd 2.17+0.27 ABbc 0.34+0.01 ABa 1.75+0.18 Bc

CK 25.70+0.66 Aa 16.79+0.60 Bb 2.91+0.06 Aa 1.86+0.07 Aab 0.31+0.03 a 1.97+0.48 a

A 23.64+0.79 Be 15.88+1.50 Bb 2.50+0.17 Bb 1.77+0.20 Ab 0.23+0.08 a 1.98+1.32 a

C3F B 25.04+0.53 ABab 20.83+0.44 Aa 2.53+0.10 Bb 1.9340.22 Aab 0.23+0.06 a 2.13+x1.29 a

C 24.24+0.30 ABbc 20.02+0.63 Aa 2.11£0.18 Cc 2.1440.18 Aa 0.25+0.05 a 2.12+0.83 a

D 24.75+0.54 ABabc 17.2840.67 Bb 2.56+0.05 Bb 2.00+0.17 Aab 0.26+0.06 a 2.09+1.30 a

H2E 3 AT DA LR (B2F) SR A, Jiti HEE
HE I 96 AR PR B A T 18 K, AN ) b 338 55 %
WA B 225, Hop DL B AL BR AARRR Lb (B
FPETE B 10, AbFE B KA AR U AE B
FxFM, H AT HE 0.9, MANE HE ok
., AFLHEK/NHEF A B>C>A>D>CK, Ui
Jite A [R] K T ) AE X e 4 w2 45 00 b3 4ok e
PR, Hr DA B AUREAE

MR (C3F) Sk E, 48 R A A L B it
KT T s BT R R BEAL AR 4L, 250~
375 kg/hm® SE AL il FH 7K 71 Je HROBE ik Lb -5 %6 JEL 1L
AR ZE S B, DL 250 kg/hm? AYEEAE it T 7K
T AR LA R BRI IS B 10, 375~500 kg/
hm?® 86 B FH 2 T 5 0 U0 L 5 0 B 25 59 B 3
2.3 AN[F)BE AR FH 6T I R 28 B 1R 1A 5

F 4B NEIE MBS R R

ANFIALERRIAETER 0 25 25 57, A B/ NET
B>A>C>D>CK, Jifii N [ 7K 7 86 I I 24 fg
BEERE LSRG, SXTIR AL, RAEIE L
BIHEAN T 4.69%~13.10%, - 25 40 Fb 191 it 26 i
SIS T = R AR RIS I AR B
TXFHRA, 24k B K /NHEF i B>C>A>D>CK,
FEBEE e R ST & R AL, MR ANE K
SEERE S A R RO FREHIA I T 87~260 kg/hm’,
AN [A] Ak #1244 K/ HEJF 9 B>C>A>D>CK, LA
125~375 kg/hm® SENE H 1 T 1 J0 09 33 i 2 v
X RRAH . AN AV BEAE KT A R H 35 41 250 %o RELE Jon
T 0.31~2.23 Ji/kg, LA 250 kg/hm? Fit b B 16 14
Wrfe e o #5237 E K/NHEF S B>C>A>D>
CK, S5XHRLEE, R ACEEEAL 5 s
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Tab.3 The comparison of sugar nicotine ratio, nitrogen nicotine ratio and potassium chlorine ratio in different positions of
representative grade tobacco leaves under different application levels of magnesium fertilizer

B position  ALFE treatment HEBH L sugar nicotine ratio B Lt nitrogen nicotine ratio HfS L potassium chlorine ratio
CK 5.75+0.06 Cc 0.68+0.00 ABbc 4.90+0.24 Dc
6.80+0.08 Bb 0.68+0.06 ABbc 6.03+0.12 BCb
B2F B 7.81+0.46 Aa 0.83+0.05 Aa 7.14+0.18 Aa
C 7.13+0.25 ABb 0.64+0.03 Bc 6.95+0.52 ABa
D 7.26+0.29 ABb 0.75+0.10 ABab 5.21+0.55 CDc
CK 8.82+0.12 Bc 0.64+0.02 Bc 6.33+0.59 a
A 9.47+0.32 Bbc 0.71£0.07 Bbc 9.30+3.01 a
C3F B 9.89+0.32 Bb 0.76+0.08 Bbc 9.65t1.42 a
C 11.56+0.97 Aa 1.02+0.10 Aa 8.68+1.39a
D 9.67+0.37 Bbc 0.78+0.06 Bb 8.28+2.05a
%4 TR S TR EEZF IR R
Tab.4 The comparison of economic characters of flue-cured tobacco of different treatments under
different application levels of magnesium fertilizer
Ab3E A% P/ (kg hm?) B/t kg FAE/(TE-hm ?)
treatment the first class tobacco proportion production the average price the output value
CK 43.0342.03 Dd 2 285.33+27.54 Cc 21.13+0.10 Be 48290.81+£799.09 Cc
A 52.95+0.77 Bb 2 376.33+£22.19 Bb 21.90+0.16 Bb 52 050.74+741.61 BCb
B 56.13+£0.56 Aa 2 545.33+41.79 Aa 23.36+0.20 Aa 59 461.93+1 317.78 Aa
C 51.42+0.99 Bb 2 416.33+49.57 Bb 22.15+0.74 Bb 53 536.95+2 879.44 Bb
D 47.7240.57 Cc 2372.33+£10.26 Bb 21.44+0.31 Bbc 50 864.93+949.32 BCbc

2.4 A[FVBEALH 5 MR b 5 K AH SR 20 A

UNFE s FroR e R g b I PR AR e A
BFEGR, UG BEAL 5 RERS R AR LBt 64
AR, P M AT IR RIS, R
LR AR LR 2 TEASG R R AR Y
BT L AERAG, 8 RO BEAE T AT B T4 i L
W AORER LU, AR AORZ IR

PN RS o S 5> 3= ST i ) =P ey
I TUNSE, it — e R BRI Bl T rh A
Bl R IE B 34h, MR T i
i b S R LU S S IEAROG e PR AL IS AE
TR JA R ER I F B B L S R LS T

LRARAE, BENLBYNE AR 322 5 0 5
FROHAB . BB LA R L B AHOC . E BRI

*5 MEEESEERMRREREEX S
Tab. 5 The correlation analysis between the application levels of magnesium fertilizer and
the quality indexes of flue-cured tobacco leaves

e =8 4 ISy PE LG gL e
Bz i i REE B i it ol P
. . total reducing . total . . sugar nitrogen potassium
position item nicotine . chlorine  potassium L . . . . .
sugar sugar nitrogen nicotine ratio nicotine ratio chlorine ratio
Pearson 5%
Pearson 0.004 0.020 -0.954"  —0.444 —0.505 0.054 0.659” 0.180 0.231
B2F correlation
P1H
0.987 0.942 0.000 0.097 0.055 0.848 0.008 0.521 0.408
P value
Pearson #H %
Pearson -0.216 0.354 -0.564" 0.484 —0.198 0.426 0.535" 0.599" 0.242
C3F correlation
P {H
0.440 0.196 0.028 0.068 0.480 0.113 0.040 0.018 0.385
P value

VE: *RFIRAR IR IRAE P<0.01 F P<0.05 7K 5 AH 5.

Note: ** and * indicate significant correlation at P<0.01 and P<0.05 levels, respectively.
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Fig. 1 The principal component analysis of the yield and
quality index of flue-cured tobacco in
different treatments

3 g

24 6 AR I v st S 2 o o e AR A A
KB, PhNIEREFE R i IR B R s
KRB A 8 ARBIESE AR B RIRE R Z5 5L,
2 it PR BE A5 = 2 5 1) R 300 R0 i 220 30 st 0 e
AR ER . WA IE LB it BN Rk
AR TE R, BOMAEARZE, L IRKOF
(125~250 kg/hm?) 488 ALt FH SO R 345 (A
FHGEF . BOEEEIE R A K R B TT
ST AT R JE 5 2 A X A
O, AN [ i DX ] B 2R A R AN ) 2 3
A MM G FHE P AN R RO . R, TEAR
P 24 b AR A = 39 6 A /K S B FBEAE

TRpE IR IT L B : EBE AR AA FTE
BRI AL T, SARPITIAE R —5 ., X T
S H Tl P B AT 5 R R4 3t Ao IR B s T
EEAE, AFTREN BRI BRR SRR
TEHE - il FH B E e 0 oA S K v ) SR

WRRE X B S ARG R S 2 257,
Jite FH 56 A J 026 AR L 38 P S bl B o DR 5 T g
SR BT e, TR O e A
Fhim, SRS EEREAIL, X TERS R ST
K, BEHE F BRI A AR L A A T
[T L1 B 27 2 R 0 v e = P £ S e 9 7 o
S5 RABTEMIT AP TP A G . (X nl g
2 TN TR R DX 58 B B3 S A PR B4 5 i s
Wy, R EE— R, EEI R R
. BRBE LR I 22 2 5 AR ok Xt A R S Y
W, ARG GZEH ZE5S . Ao & Itk
s X AR S A R, ) e
-SSR AE /0N o 3 it BH T L 3 it A U 3 4358
MR, WA, RS RS TIEE. AR
K A a BN BN, i RE G
A BB . OB S A A T
B, Xt 57K EERFFR L5 R —5, X
Jith FHE ELK S AR IE IS, R 8 P 25 9 L BB
FHhA, HFFE5 B BT

SR . FETEEEREIRT , BB AT Rt
o VA S AR 0 SRR ) Y R, LA
180 kg/hm® FEERE T B RICR Fe A, BE IR 1Y 3 £
Jiti FH g 05 SR R M R 2P0 R0 2% , MBEIE A
I, R AR B T REAR Y AR o A
FIRMIAEER, ST HA, i AR R K R
YIReHE m s R E, (H A 125~375 kg/hm® (EE
JEFH 5T 06 5 AR B 26 B A A B R . XU
I B8 3 AR I o, R A 1 s R
S BN . AL EE SRRV RAEPI RS Pl
FHriE . X 0] RESE F R R e & 8
R T 558 AE T A LM B S s B
VEFASE SR, MR T AR IR0l , 30
1 e ol = viq £ - 1 S L S Tl =
i, LA, HIRRMMRXEEAEHE DL 250 kg/hm®
S eE
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