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Abstract

ment, yield, quality and production value of flue-cured tobacco, and provide guidance for improving the production level and tobacco leaf quality

[ Objective | To study the effects of the interaction of planting density and nitrogen fertilization amount on the growth and develop-

in Changde tobacco-growing areas. [ Methods | Two-factor randomized block design was applied, Yunyan 87 was taken as experimental material ,
and planting density was set to 3 levels, to explore the effects of the planting density and nitrogen fertilization amount on growth and development,
yield, quality and production value of flue-cured tobacco. [ Results ] The results showed that flue-cured tobacco growth stage was mainly affected
by nitrogen fertilization amount, and the growth stage of tobacco plants was not affected by planting density. The nitrogen fertilization and clipping
height exerted significant effect on plant height, node length, single plant leaf area index, stem girth and leaf weight of the tobacco plants, and
had significant effect on the contents of total sugar and reducing sugar in the leaves of tobacco and the contents of nicotine in the lower and middle
leaves of tobacco, also had significant effect on the yield, the price and the highest class leaf proportion of tobacco. Both the contents of total sug-
ar and reducing sugar in the upper leaves of tobacco displayed significant interaction between planting density and nitrogen fertilization amount.
The interaction between the planting density and nitrogen fertilization also had significant effect on the contents of reducing sugar and total potassi-
um in the lower and middle leaves of tobacco. Nitrogen fertilization was the dominant factor affecting the plant height, node length, single plant
leaf area index, leaf weight, the contents of total chlorine, the contents of total potassium, the contents of total nitrogen, the yield, the price and
the highest class leaf proportion of tobacco. Planting density was the dominant factor affecting the stem girth, the highest class leaf proportion and
the contents of nicotine, total sugar and reducing sugar in the leaves of tobacco. [ Conclusion] The yield is highest (2 104.6 kg/hm’) when the
planting density is 1.80 x 10* plants/hm’ and the nitrogen fertilization amount is 135 kg/hm’, the economic benefit is the highest (52 729.7
yuan/hm’) when the planting density is 1.65 x 10* plants /hm® and the nitrogen fertilization amount is 120 kg/hm’.
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Table 2 Growth stage of flue-cured tobacco treated by interaction of planting density and N fertilizer
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Treatment Transplantation Rosette stage ’ tao J at tia Top leaf mature Growth
realmen stage//ﬂ _ E[ H _ EI stage mature stage stage//ﬂ _ B penod//d
A-H A-H

DN, 03 -05 04 -17 05 -08 05 -30 07 -12 129
DN, 03 -05 04 -15 05 -10 06 -01 07 -15 132
DN, 03 -05 04 -15 05 -10 06 -02 07 -19 136
D,N, 03 -05 04 -17 05 -08 05 -30 07 -12 129
D,N, 03 -05 04 -15 05-10 06 -01 07 -15 132
D,N; 03 -05 04 -15 05 -10 06 —02 07 -19 136
DN, 03 -05 04 -17 05 -08 05 -30 07 -12 129
D,N, 03 -05 04 -15 05 -10 06 -01 07 -15 132
D,N; 03 -05 04 -15 05-10 06 -02 07 -19 136
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Table 3 Main agronomic traits of treatment of planting density and N fertilizer

fhgm BRI AR M 25 [ L UpIE A IR
Treatment Single plant Plant Stem Effective Single leaf Node length

reatmen leaf area//m’ height // cm girth // cm leaves weight // g cm
DN, 1.87de 95.23e 8.4de 15a 7. 1de 4.2d
D,N, 1.99ab 99. 14cd 9.3ab 15a 8.1b 4.4d
D, N, 2.06a 105. 09ab 9.7a 15a 8.8a 4.9bc
D,N, 1.81ef 97.43de 8. 1def 14a 6.7ef 4.4d
D,N, 1.90cd 102. 11be 8.5cde 15a 7.5¢cd 4.7c
D,N, 2.01ab 106. 89a 9.0bc 15a 8.0b 5.1b
DN, 1.76f 98.04de 7.7¢ 14a 6.3f 4.7¢
D;N, 1.85de 104. 74ab 8. Oef 14a 7.2d 5.1b
D,N; 1.97bc 108.37a 8. 6cd 15a 7.7be 5.5a

T [RFVBHR R NG PR R R 22 57 B3 (P <0.05) .

Note: small letters in the same column data denote significant difference (P <0.05).
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Table 4 Economic traits of tobacco leaves treated by planting density and N fertilizer

A * 1l - &y T

Ak Peicjflgjlﬂﬁ{he . 7k 2 l’,]{ﬁ — Out;::t{%alue
Treatment highest quality // % Yield // kg/hm Average price // 0/ kg 6/ b
DN, 47.9bed 1 762.5¢ 25.2bed 44 415.0b
DN, 51.2b 1 894.3cd 27.5a 52 093.3a
DN, 55.3a 1 964. 5bc 26. 4abc 51 862. 8ab
D,N, 43.3ef 1 826.9de 24.3cd 44 393.7b
D,N, 45.9de 1 989. 8bc 26.5ab 52 729.7a
D,N, 50.0be 2 016.3ab 25.2bed 50 810. 8ab
D;N, 38.4¢g 1 923. 6bed 23.6d 45 396.9ab
D;N, 42.4¢ 2 023.7ab 25. 5abed 51 604.4ab
D,N, 47.5¢cd 2 104. 6a 24. Thed 51 983.6a

T RPNV R NG TR RR R 2R B3 (P <0.05) .

Note: small letters in the same column data denote significant difference (P <0.05).
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Table 5 Main chemical composition of tobacco leaves treated by planting density and N fertilizer

B s 5m ik i i i ty i
Leaf position Treatment Nicotine // % TCl // % Total sugar// % educing TK // % TN // %
sugar // %
4 DN, 3.15¢cd 0.89 de 21.34c¢ 17.69d 1.82d 1.84cd
Upper leaves DN, 3.47ab 1.23ab 22.56b 18.56¢ 1.99be 1.88cd
D,N, 3.55a 1.25ab 22.54b 18.56¢ 2.41a 2.13a
D,N, 2.78e 0.96de 23.58a 18.72¢ 1.81d 1.81d
D,N, 3.34b 1.02cd 23.56a 18.73¢ 2.04b 1.87cd
D,N, 3.32bc 1.31a 23.67a 18.64c¢ 2.33a 2.04ab
D;N, 2.56f 0.84e 23.89a 19.01b 1.86¢d 1.82d
D,N, 2. 64ef 1. 12be 24.12a 19.33a 1.96bed 1.94bc
D;N, 2.98d 1.26ab 24.25a 19.34a 2.34a 2.03ab
g DN, 2.13a 0.52d 24.60e 19.24d 2.33bc 1.53¢
Middle leaves DN, 2.20a 0.61bcd 24.89de 19.56¢d 2.34be 1.66ab
DN, 2.14a 0.78a 25.61cd 19. 89he 2.50b 1.72a
D,N, 1.88bc 0.55d 24.89de 19.78bcd 2.12d 1.52¢
D,N, 1.93b 0.59¢d 25.90bc 20. 14bc 2.36bc 1.63abe
D,N, 1.8%bc 0.71abc 26.81a 21.45a 2.48b 1.72a
D,N, 1.79cd 0.51d 26. 13abc 20.37b 2.13d 1.52¢
D;N, 1.76d 0.61bed 26.62ab 21.16a 2.25¢cd 1.59bc
D,N, 1. 84bed 0.74ab 26.58ab 21.08a 2.67a 1.74a
N D,N, 1.6lc 0.48d 22.03d 18.21e 2.56b 1.32b
Lower leaves DN, 1.74ab 0. 54bed 23.10c 18.55d 2.57b 1.42a
DN, 1.78a 0.66a 23. l4c 18.56d 2.73a 1.47a
D,N, 1.44d 0.59abc 23.04c 18.41de 2.41c 1.31b
D,N, 1.46d 0. 58abc 24.12ab 19. 18¢c 2.58b 1.47a
D, N, 1. 66bc 0.63ab 24.58a 19.22¢ 2.69a 1.51a
D,N, 1.42d 0.51cd 23.89b 19.10c 2.57b 1.32b
D,N, 1.45d 0.63ab 24.17ab 19.47b 2.57b 1.45a
D;N, 1.58¢ 0.65a 24.56a 20.11a 2.59b 1.46a

RTINS R A R R B (P <0.05) .

Note: small letters in the same column data denote significant difference (P <0.05).
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Table 1 Water consumption and its proportion in different soil layers under various farming modes
0~20 cm 20 ~40 em 40 ~60 cm 60 ~80 cm 80 ~100 ¢m 0 ~100 cm
FEIK AL Fek i FEsk i Fesk ik Feok it FEK AL
g Water  H4rH Water  H5rEt Water  H4rkt Water  H4rkt Water {40kt Water HAr e
Treatment consu- Proportion  consu- Proportion  consu- Proportion  consu- Proportion  consu- Proportion  consu- Proportion
mption % mption % mption % mption % mption % mption %
mm mm mm mm mm mm
@ -5 -10.7 4 9.9 17 34.7 20 38.3 23 42.8 60 24.2
@ 3 7.1 15 33.6 19 40.1 25 47.6 26 49.0 89 36.3
® 6 13.5 18 39.5 25 52.5 29 55.4 27 50.6 106 43.0

KA 5 R B IR 2 ) Y s B3k 22 TN, 7 ]
PN AT B A B IR K 2, B Sl R Ty 6% 3A % 22% , 5
AT R AHFZ WA TR

() ZEF T BRI R W, A R RS X &2 0 ~ 10
em HIEEIK B IR B, 100G MRS AT 36 76 A 40 6 R mT
DA S 25 IR A ] 4 55 K 4,0 ~ 200 em 398 1) 17 1E K St
SRR AR AR INE S A R AR (S A= 7 H
H)) , EAKH G (7 A i) 2 10 A ) A& R R )
(11 ] =245 -5 ] 1AD)3 ARg

(3) WA TR, 100 em PR 1A PN /NE B EHERHA
PRV S8 35 7 i T i o e A 7 i A e 2 Ay
TARA AT o 2 B KA Y 5 KR T 85 2 A T A
at P4 S S KR S R T R AE A ARG i i b B KA
AW L HEEKA . XU/ S AR BB id B A T i

FERWERS AT A AU A H) T K & . Bl T
2015 AR RS THARM D FARGY  FEZMUR LA A G R T
W RSz TARBIIT 10 AP 2448 50. 0% FIREAK , PRI T+ 3
Fof b PRASE A TE A0 s R ARG AR BT A 15 T

S 30k
(1] 3 BB R E R LIPS F SR E [ M. Jbst.
kRl bR, 2014

(2] EI0NFE, 204506, Sk, . SRRy Se 8 X &/ N 1 B RE R
HISARO T D). Ao, 2014(8) :12 - 15,21,

[3] WS ot SREFA X 3 O A N2 A KRR D).
I AR ,2013.

[4] ZERiE. AbFNE SR 4 PP 1 LIPERAL,1998(5) (11

[5] H4B. SEEBXHHE L3R M R RS R MR T [ D 1. I
LLPEITE AR ,2013.

[6] XISz, SREES, B 10, 55 ZRPki R R R NZ 3K 105h
AT ] PEARA AR, 2006 (4) (112 - 116.

[7] 23835, #Em =, SRS, 4. KRR R ER S B H K
AYHISANA ] ], A=A5aHR 2005 (9) 12326 —2332.

(#5127 1)
3 it

Tl 25 o N 2N P o ke 6 AR A A AR A i )
T, A2 B AR XA R R T 7 FUE A
FHEREMFEW, XA R, BE AZUICH RS, JH 5
B R A A I s 0 3 (R IR 9% 8 O o A 4 FE A )
S A FE X AR /N 5 40 B 0 5 o % RN U0 FH = R L, 05
0 5 I Bt 2 PR R B T 3 o A et 5 DL Dy N R 2%
Ji 1. 80 J7 #k/hm® , fifi (it 135 kg/hm® ) &b 3 & W HEAH,
2 104.6 kg/hm’ , lL A AL R 4. 00% ~19. 41% , JA M 7= 4
MKEN /MK Y M AL BE DN, (D;N, \D,N, \D,N, DN, \D,N, |
DN, D,N, D, N, s #5 it 7 {5 LA DN, (P4l %5 & 1. 65 1
Be/hm’ i & 2 120 kg/hm®) b PR 5, 2 52 729.7 I6/hm’,
FLHA AN ER S 1.22% ~ 18.78% , MM 7= B K /MK R K
4b¥ D,N, .D,N, .D,N;.D,N,.D,N, .D,N, .D,N, .D,N, .D,N, ,
S 3k
[1] SR BB ESEARERF . AR E (M) Fi: HERPERoR

R, 2005 :3 - 133.

[2] HFIHEL SRR, 2004 FHEI TG TS IR RITFR RS
[EB/OL]. (2005 - 01 -21) [2016 — 04 — 01 ]. http://www. fjycw. com/
news/200501,/20050121453666. shtml.

[3] HHEtn, FEAE IR IA. FRERESUR A EARBOR IR 5L 5 1]
[J]. FEHERE,2002,23(1) 25 -27.

[4] CHENSY,SHI Y Y,GUO Y Z,et al. Temporal and spatial variation of an-
nual mean air temperature in arid and semiarid region in northwest China
over a recent 46 year stage[ J]. Journal of arid land, 2010, 2(2) :87 -97.

[5] EBJT 58, XURNE , 13275 2. ANEIRERE A 2B K IRt 7= o S 52
We[J]. ArEHEERR,2005(5) <22 - 24.

[6] MRAEE R TT, BB B, T R R A A H = B B 52
ML) ]. R R ,2002(3) <34 - 36.

[7] Z=R 5, sl 2R e, AR O A= B M P

JEANAILT ] FREIERIRE:,2002(4) 153 - 55.

[8] Li4te, BU2SER, SR ML, 5. s B IEA ZR R i HIRE R

WIS ] SRR, 2011, 32(1) : 17 -21.

FARIEN ] SRR, 2004(1) : 33 -35.
[10] PEI, AR, BOARH, % RNEZAE ARSI A KA T LB
[T ]. 22l R, 2016(5) 142 —43.
[11] skEige, sk, =i, & B SRR BB s e Db o
PERGHRAISENAL) ], TR E SRR, 2013(2) : 32 - 36, 61.



