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Analysis of nitrogen uptake and accumulation characteristics of
flue-cured tobacco based on planting density
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Abstract: In order to provide a theoretical basis for optimizing the population structure of local flue-cured to-
bacco and giving the maximum dense planting effect, a field experiment was adopted to study the effects of different
planting densities: 13 890(D1),15 150(D2) ,16 660 plants - hm™(D3) and 18 510 plants + hm™(D4) on the
nitrogen (N) uptake and distribution in Yunyan 97, NC71 and K326 flue-cured tobacco. The results showed that
the N content in flue-cured tobacco decreased by 91.10% ~180.10% with the growth process and a dynamic expo-
nential function could be used to describe N content variation in the plant. With dense planting, the initial N con-
tent of Yunyan 97 and NC71 decreased by 0.07% and 0.14% respectively, while K326 decreased from 4.26% to
4.24% and then increased to 4.30%. Planting density did not significantly impact decreasing rate of N content in
K326, however, the N content of Yunyan 97 and NC71 decreased significantly in high dense planting (D4) ,com-
pared to the control (D1) ,the decreasing rate raised by 9.09% ( Yunyan97) and 8.26% (NC71). The Dynamic
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Logistic model showed the time of N rapid accumulation and peak value of N accumulation in dense planting flue-
cured tobacco were earlier but at different degrees than that of D1. The start time, termination time of rapid accu-
mulation of nitrogen and maximum N accumulation rate in high dense planted Yunyan 97 (D4 )were 7.18 d, 17.26
d and 12.22 d earlier than D1, respectively, and the maximum N accumulation rate increased by 12.46% ~
34.69%. In different growth stages, the N accumulation significantly increased with increasing planting density be-
fore the fast-growing stage, and the dense planting effect was significant, esp. the D4 treatment increasing by
30.65% ~314.58% ; the N accumulation tended to be stable after the fast-growing stage. With the dense planting,
the N accumulation in roots and stems, and lower leaves of flue-cured tobacco significantly increased by 32.67% ~
49.01% and 42.97% ~58.98% than that of D1, respectively, while the N accumulation of middle and upper leaves
was limited during the flowering stage. In summary, high-dense of K326 (D4), mid-dense of NC71 (D3), and
mid-low density planting of Yunyan 97 (DI and D2) were optimum planting to the N uptake and photosynthesis to

achieve the maximum dense planting effect of flue-cured tobacco.

Keywords: flue-cured tobacco plant; planting density; nitrogen uptake and distribution; variety
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N content in flue-cured tobacco plants under different varieties and planting densities
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Table 1  Regression equation of N contentin in flue-cured tobacco under different varieties and planting densities
Rl Variet FhE 25 % Planting densit A 72 Regression equation HrifER 22 Standardized residual R?
y g y g q
D1 y=7.7802¢ 00121 0.1054 0.9920 " *
=Ml 97 D2 y=7.77516¢ 0012 0.1224 0.9900 * *
Yunyan 97 D3 y="7.7452¢70-0126 0.1072 0.9922" *
D4 y=7.7141¢ 00132 0.0942 0.9936* *
D1 y=1.9367¢!8756% 0.0149 0.9996 * *
D2 y=1.8921e99%%% 0.0443 0.9978* *
NC71 .
D3 y=1.8417%- 1172+ 0.0559 0.9968 * *
D4 y=1.7946630V* 0.0536 0.9970* *
DI y=4.2617¢ 00083 0.1015 0.9795* *
D2 y=4.2559¢0-0086x 0.1055 0.9787 " *
K326 )
D3 y=4.2411¢70-0088 0.0981 0.9818 " *
D4 y=4.2986¢ 001 0.0918 0.9850" *

TEy-N & (%) sx-BRRE(d) 5+ » FRTTRAE 0.0l KF TR, TR,

Note: y means N content (%) ;x means transplanting days (d); * * means significant at P=0.01 probability level. The same below.
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Fig.2 The N accumulation in flue-cured tobacco with different varieties and planting densities
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Table 2 Regression equations and characteristic parameters of the N accumulation in flue-cured tobacco

under different varieties and planting densities

”D"”.ﬁ ﬁﬁ?’rg m.ﬁ\ﬁﬁ . R? T,-T,/d T,/d V_/(kg-+hm™)

Variety  Planting density Regression equations "

D1 y=96.9020/ ( 1+89.5520¢0-0810 ) 0.9894 * * 39.23~71.75 55.49 1.96

=97 D2 y=99.4046/ (1+74.1867¢ 00814 ) 0.9906 * * 36.72~69.08 52.90 2.02

Yunyan97 D3 y=97.5853/(1+80.9307¢0-08%) 0.9902 * * 34.41~63.87 49.14 2.18

D4 y=89.8691/(1+160.8531e™"1174) 0.9986 * * 32.05~54.49 43.27 2.64

D1 y=110.6406/ ( 1+996.4808¢ 1074 ) 0.9980* * 52.02~76.54 64.28 2.97

NCTL D2 y=115.9645/( 1+816.7644¢™0-1056v ) 0.9990 * * 51.02~75.96 63.49 3.06

D3 y=119.6800/ ( 1+604.2088¢ 01058+ 0.9986* * 48.08 ~72.97 60.52 3.17

D4 y=113.6877/(1+311.4501¢7*1000) 0.9980* * 44.24~70.58 57.41 3.34

D1 y=86.9932/( 1+578.6747¢11%%) 0.9998 * * 42.09~64.03 53.05 2.61

K326 D2 y=88.7863/( 1+446.1050e 1171 0.9992* * 40.03~63.34 52.09 2.60

D3 y=92.8197/( 1+408.9274¢ 01195 0.9994 * * 39.30~61.34 50.32 2.77

D4 y=93.6770/ (1+494.1007¢ %1334 0.9976 * * 36.62~56.36 46.49 3.12

TE T, ~ D R 20030 T, ~ R B R T, — S0 0 {1 BURT (] 5 v, R (R,

Note: T, means initiation of rapid growing stage; T, means end of rapid growing stage; T, means occurring time of maximum N accumulation; V,

means maximum of the N accumulation.
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Fig.3 Effects of varieties and planting densities on N content in different organs of flue-cured

tobacco during central flowering period
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