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KV SE AL F NS . =R R RE 35 16667 (S A% ) . 18182 Fl 20000 #/hm®, =AMt 53531
N 105, 120 #1135 kg/hm® W TR S5 AR 2022 05) . R SRR eREOG k22 o B i hr e fk, 3=
SRR R MR, AR TR A2 S T IR, SR 2 ST T KRR A 2 R e R A
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46.3%, PR B RERTIE AL 27 A3 T R R 2R 30.1%, vk 25 32 e 280 e E A 0 A2 143 1T R A2
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T [ R 7 2t X B T ORI RS 25 B (16675 #/hm?) At (N 135 kg/hm?®) ARG, HIS PH L X025 M08 2438 o
2 ABE IR Z T AT, SRR F VRS T I R 2 A 2% B A U= 408 18182 #%/hm’ . 120 kg/hm?,
KA RS AW MBI s BRI AR T IR IR Bt fE ()

Effect of density-increasing and nitrogen-saving on chemical components of
flue-cured tobacco under tobacco-rice rotation system

DENG Xiao-hua', YANG Li-li', ZOU Kai**, QI Yong-jie’, XU Wen-bin’, ZHANG Guang-li*, YU Qing-tao>, LEI Tian-yi’
( 1 Hunan Agricultural University, Changsha, Hunan 410128, China; 2 Shaoyang Tobacco Company of Hunan Province, Shaoyang,
Hunan 422000, China; 3 China Tobacco Guanxi Industrial Co., Ltd,, Nanning, Guangxi 530001, China )

Abstract: [ Objectives ] Density-increasing and nitrogen-saving are main techniques for high yield and high
quality. The feasibility of the density-increasing and nitrogen-saving in flue-cured tobacco production was studied
in this paper in South China tobacco-rice rotation field. [ Methods ] A field experiment with two factor and three
levels was conducted using tobacco cultivar of K326 as materials in Shaoyang tobacco-rice rotation area in Hunan
Province. The three density levels were 16667 plant/hm’® (currently used). 18182 plant/hm* and 20000
plant/hm’, and the three nitrogen application levels were 105, 120 and 135 kg/hm’. The contents of important
chemical components in flue-cured tobacco leaves were measured and standardized by the membership function
and the principal component analysis method, their weight to construct the chemical composition of tobacco leaf
usability index of chemical composition were calculated. The effects of planting density, nitrogen level and their
interaction on chemical components of flue-cured tobacco were analyzed by establishing chemical components
usability index (CCUI) and adopting partial eta-squared (nﬁ) value. [ Results ] The highest chemical availability
index was in density treatment of 18182 plant/hm?’, in nitrogen treatment of N 120 kg/hm?, and in the combination

of density 18182 plant/hm’ with nitrogen 120 kg/hm’ among the respective treatment groups. The combination of

FSHE: 2016-09-26 B HEA: 2017-03-18

H£E&WMB: SHTHEEEARHE (sy13-15ky01) 5 J 0P TALA RTHEA TN E (201545000034011 ) %),

EEEIN: X/ME (1965—) , B, BImAMA, Wt #Bd%, FENGMERSES TR ARMIY . E-mail: yzdkh@163.com
* A {EVE#E E-mail: zouksy@hntobacco.com


http://dx.doi.org/10.11674/zwyf.16369

992 R R R L S 23 &

density 18182 plant/hm’ and N 135 kg/hm’ showed the second highest chemical availability index. The
contribution of nitrogen fertilizer on tobacco chemical components usability was about 46.3%, and that of planting

density was about 30.1%, and that of the interaction of planting density and N rate was about 23.6%.

[ Conclusions ] Nitrogen application rate plays major role in contents of chemical components in tobacco leaves

and planting density does the secondary role. Compared with the currently planting density of 16675 plant/hm’

and nitrogen application rate of 135 kg/hm’® in southern China tobacco production areas, it is feasible to increase

planting density to 18182 plant/hm’ and reduce nitrogen application rate to 120 kg/hm’.

Key words: flue-cured tobacco; chemical component content; plant density-increasing and nitrogen-saving;

chemical components usability index (CCUI); partial eta-squared (771%)
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Table 1 Function types and inflection point of chemical components of flue-cured tobacco

2ERIY (%) PR TiRAHE (x) EIRFHE (x) FALE TR (x,) FfiE B (x,)
Chemical component Function type Low limit Upper limit Optimal low limit Optimal upper limit
&AW Total sugar P 10.0 35.0 20.0 28.0
M Reducing sugar P 10.0 30.0 19.0 25.0
R Nicotine P 1.0 35 2.0 25
J24 Total nitrogen P 1.1 3.0 1.8 2.0
% Chlorine P 0.1 1.0 0.3 0.5
# Potassium S 1.0 2.5
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Table 2 Effect of nitrogen level and planting density on the yield and output value of flue-cured tobacco

AP FiE Yield (kg/hm?) 7={H Output (yuan/hm?)
Treatment Bl B2 B3 4414 Mean Bl B2 B3 F-¥J{H Mean
Al 2064.00 2284.85 2380.00 2242.95a 41805.42 45338.06 49668.18 45603.89 A
A2 2060.70 2296.70 2359.10 2238.83a 40836.25 48278.91 48572.41 45895.86 A
A3 2153.50 2247.45 2351.95 2250.97 a 43488.54 44517.63 45744.42 44583.53 B
FHfE Mean  2092.73B 227633 AB 2363.68 A 42043.40 B 46044.87 AB__ 47995.00 A

# (Note) : A—% ¥ Plant density (A1, 16667 plant/hm?; A2, 18182 plant/hm?; A3, 20000 plant/hm?). B—Ijifi%{ & N application rate (B1,
105 kg/hm?; B2, 120 kg/hm?; B3, 135 kg/hm?). /5 AN . KEFRAHIFRR2ZETIEX 5%, 1% BEKF Values followed by different small
and capital letters means significant difference at 0.05 and 0.01 levels, respectively.
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Table 3 Chemical component contents of flue-cured tobacco under different planting densities

kb BHE o) EEER) R (%) BAE (%) B (%) A (%) ccu CCUL
Treatment Total sugar  Reducing sugar Nicotine Total N K Cl CCUI order

Al 31.62+4.07a 2658+322b 2.69+034a 236+034b 233+033b 0.23+0.05c 66.75+2.92b 2

A2 3228+4.10a 2749+3.69b 2.50+029b 240+022b 243+022a 0.32+0.08a 7542+1.08a 1

A3 3299+446a 2939+2.16a 233+£0.19¢c 245+024a 246+024a 0.28+0.08b 64.87+3.46b 3

1 (Note) : A— ¥ Plant density (A1, 16667 plant/hm?; A2, 18182 plant/hm2; A3, 20000 plant/hm?). CCUI—A{k2 43 AT FH It 45 %
Chemical components usability index. Z#5 )5 A F/NG FHER R 22 71k 5% 37K F- Values followed by different small letters mean significant

difference at 0.05 level.

x4 TRERE
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Table 4 Contents of chemical components of flue-cured tobacco under different nitrogen levels

Qb P L (%) WEHE (%) 1B (%) BA (%) B (%) (%) ceu CCUI 5

Treatment Total sugar ~ Reducing sugar Nicotine Total N K Cl CCUI order
Bl 36.08+0.88a 3095+0.82a 222+0.12¢ 2.12+0.13¢ 222+0.13¢  0.24+0.05¢ 6544+£320c 3
B2 33.04+080b 27.59+1.70b 255+0.16b 235+0.05b 245+0.05b 027+0.08b 72.82+2.71a 1
B3 27.77+046¢ 2492+198c 2.75+027a 2.64+0.04a 264+004a 031+0.09a 68.78+2.49b 2

7 (Note) : B—jfi&l & N application rate (B1, 105 kg/hm?; B2, 120 kg/hm?; B3, 135 kg/hm?). 5l J5 AN F/NG TR 22 51K 5% K
3 Values followed by different small letters mean significant difference at 0.05 level.
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Table 5 Content of chemical components in flue-cured tobacco under different N levels and planting densities
b3 LB (%) JEHE (%) TR (%) A (%) B (%) A (%) cout CCUL HE7
Treatment Total sugar  Reducing sugar Nicotine Total N K Cl CCUI order
AlBI1 3540+2.67a 30.01+149a 235+0.16bc 1.97+£0.19d 199+0.19d 0.19+£0.07b  65.97£3.95bc 4
Al1B2 32.15+248a 26.12+2.02a 2.68+0.23b 248+0.24ab 239+0.23bc 0.28+0.05ab 72.68 £4.75 ab 3
AlB3 2731+249a 23.62+225a 3.03£020a 262+0.18a 261+0.18a 022+0.06b 61.60+3.86¢ 9
A2B1 3576+228a 3131+283a 2.18+028c 2.17+£0.13¢ 2.19£0.13¢ 0.23+£0.08b 64.40 £ 2.70 be 7
A2B2 33.32+227a 2720+260a 2.61+£030b 239+£0.19bc 2.47+0.18b 034+0.07a 81.28+3.58a 1
A2B3 2776 +246a 2395+2.07a 2.72+023b 2.64+0.14a 263+0.14a 038+0.08a 80.58+4.79a 2
A3B1 37.08+2.63a 31.52+193a 212+£0.18c 220£0.12c¢ 221£0.11c 0.29+£0.06ab 65.95+4.71 bc 5
A3B2 33.67+243a 2946+246a 237+£025bc 247+0.20ab 2.48+0.19b 0.19+£0.06b  64.50£3.51 bc 6
A3B3 2823+245a 2720+£2.70a 250+£0.22b 2.69+0.13a 2.63+0.14a 0.35+0.08a 64.16+3.12bc 8
7 (Note) : A—2%J¥ Plant density (A1, 16667 plant/hm?; A2, 18182 plant/hm?; A3, 20000 plant/hm?). B—Jifi it N application rate (B1,

105 kg/hm?2; B2, 120 kg/hm?; B3, 135 kg/hm?). BEj5 A R/NG FHRER R 2257255 5% T3 /KF Values followed by different small letters mean

significant difference at 0.05 level.

A2B2 #l A3B3 4bFH, A2B1 Fl A3B1 AbFEAHRTHA .
AP Z S A RSB, U A3B3. A2B3
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W, AIB3. A3B2 fll A1B1 ACFRAHNIEAR . MAL2A K
ST R EE , A2B2 firhr, A2B3 Rz, PiE R
T T HALAL TR, AIB3 AbFREAR.
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FE2 5 6 Al B o 1 i e 2 B R 2 ek 2
HEARR ) LIS HIAGE, KA, I Ao
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SO AR 27 O3 (728 S DTRR AN 46.3%, HUEF
MIRE, N 30.1%, MiPE EAERAR, H 23.6% (3 6).
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HR, 7 7 MR 56 F 1 X G AR A 20 450 i s A
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G AR AR AT, BN T PR B TS Y M . AR AT
FEHKFE, DL 18182 Fk/hm? A4k 24 i o3 nl M 48 5k
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ZoVE RS AR o AS TR 50 MU b 2 B 43 5T
K, ABPHARSTEIEG MR LI FAE 2 5 18182 #f/hm? . il
18 120 kg/hm?® A 24 o v M SO = .
IR 234 SR 3R Y 5 AR DX T - L A 2 R it R
RIS, ASBEAIL Ak RE AR A by A, A )
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Table 6 Effect of planting density and nitrogen level on chemical component of flue-cured tobacco
b2y AF SRR Syl ¥y , » 2
Component Variation source SS MS v
uy FPAE#ERE Density (D) 8.505 4252 1.541 0.241 0.146
Total sugar —
& T N level (N) 318.634 159.317 57.742 0.000 0.865
DxN 1.274 0319 0.115 0.975 0.025
M R Density (D) 37.004 18.502 17.374 0.000 0.659
Reducing sugar e
&g i & N level (N) 163.963 81.981 76.982 0.000 0.895
DxN 7.906 1.976 1.856 0.162 0.292
Gz FiAE %5 BF Density (D) 0.583 0.292 93.982 0.000 0.913
Nicotine o
Jifi & B N level (N) 1.304 0.652 210.008 0.000 0.959
DxN 0.095 0.024 7.619 0.001 0.629
B T Density (D) 0.043 0.022 6.483 0.008 0.419
Total N e
i N level (N) 1.253 0.627 188.790 0.000 0.954
DxN 0.084 0.021 6.336 0.002 0.585
ap A% Density (D) 0.087 0.043 13.106 0.000 0.593
K =)
JifE & N level (N) 1.253 0.627 188.790 0.000 0.954
DxN 0.040 0.010 3.025 0.045 0.402
A % E Density (D) 0.034 0.017 20.972 0.000 0.700
Cl sy
A N level (N) 0.027 0.014 17.023 0.000 0.654
DxN 0.057 0.014 17.683 0.000 0.797
IE- N & L R = o35 S TR & £ X #k:

AR A2 F8C 4 o A S R A P PR A TR A 25 1Y
I EAFAE B A DX E] o B — 5 AR R 22 50 1A 1) 4]
MEGL AT AE—E M 22 o R SR pR BB B X {2
A FEAR AT H — A A BLS SRR G 15 53 (127 i 43
YRR, AMUER R Z bR RS B AL, T
HA BRI 5 fFE R

4 ZhE

ABFFERMT, KM ) GBS Z WL E BB
L 925 5 R il 260 S HG B A X 0 A 2 B A3 1 R )
o 22 8 R il 0 B EL A G AR A 2 1 B B
A—FE, TEE R (4] 46.3%), MR
Z (#930.1%), W#H EAERAR (29 23.6%). HFFHAEME
JHIX DAFRAE 25 18182 Fh/hm? | i &0 120 kg/hm? 4
Ak 2 o AT MR RO =, LR R B 18182
Be/hm? . WA 135 kg/hm?, 5 6 E w77 F 25 B4 T
YRR AR 25 BE (16675 #k/hm?) Fljiti A & (N 135 kg/hm?)
LG, AL BN, 3B AR AR A LU T
R AR AR =1
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