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Nitrogen uptake and allocation characteristics of flue-cured tobacco in Nanxiong tobacco-
planting area of Guangdong Province. YANG Zhi-xiao' >, LIU Hua-bing', KE You-song’, WU
Wen-bin’ , ZHANG Xiao-quan', QIU Miao-wen*, ZHAO Wei-cai*, YANG Tie-zhao' ('College of
Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China; > Guizhou Tobacco Sci-
ence Research Institute, Guiyang 550081, China; > Nanxiong Tobacco Co. Lid. , Nanxiong 512400,
Guangdong , China; *Nanxiong Tobacco Science Research Institute, Nanxiong 512400, Guangdong ,
China). -Chin. J. Appl. Ecol. ,2011,22(6) . 1450-1456.

Abstract; By the method of field in situ culture and "N isotopic tracer technique, and taking flue-
cured tobacco ( Nicotiana tobacum) cultivar K326 as test material, a field experiment was conduc-
ted in the Nanxiong tobacco-planting area of Guangdong Province to study the characteristics of soil
nitrogen (N) mineralization, the patterns of N accumulation and allocation in tobacco plants, and
the allocation of plant-absorbed fertilizer N applied in current growth season. In the study area, the
amount of soil mineralized N increased with tobacco growth, peaked at 75 days after transplanting,
and decreased thereafter. The soil mineralized N at each tobacco growth stage was significantly
higher in the control than in the N fertilization treatment. The N accumulation in tobacco plant or-
gans was in the order of leaf > stalk > root. Tobacco plants mainly absorbed fertilizer N at rosette
stage and topping stage, and mainly absorbed soil N at mature stage. The absorbed N in tobacco
whole growth period was mainly derived from soil N, and the absorbed soil N and its proportion to
the total absorbed N increased evidently with extending growth stage and ascending leaf position.
The fertilizer N use efficiency per plant and the residual rate and loss rate of applied fertilizer N
were 30. 8% , 32.3% , and 36. 9% , respectively. In the study area, soil N mineralization rate was
relatively high, and soil N had greater effects on the quality of upper tobacco leaves. Under the ap-
plication rate of 150 kg N + hm ™, the residual amount and loss amount of applied fertilizer N were
relatively high.

Key words: flue-cured tobacco; nitrogen; soil; mineralization; N tracer.
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0.45 g - kg™ HHUE 8.8 g - kg™, Bfi# ST mg - kg™,
TR 126 mg - kg™, B 8.0 mg - kg™
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Table 1 Meteorological data during the flue-cured tobacco
growing period in Nanxiong tobacco-growing area

VEED SH R J R SR

Month Total sunshine Monthly rainfall Average temperature
(h) (mm) (c)

2 50.5 98.4 18.5

3 68.4 174.5 22.4

4 76.8 235.4 27.7

5 89.3 166. 8 29.6

6 135.2 154.7 34.3
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Fig.1 Characteristic of soil nitrogen mineralization.

Table 2 Dynamics of nitrogen accumulation in organs and whole plant of flue-cured tobacco at different growth stages

(g - plant™)

AFH et i AR ) R XS
Growth stage Upper leaf Middle leaf Lower leaf Stalk Root Whole plant
AIRRI Rosette stage 0.93 0.13 0.08 1. 14
FTTA Topping stage 0.91 1.07 0.78 0.54 0.41 3.70
Y] Mature stage 1.39 1.02 0. 68 2.82 0. 84 6.74
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Table 3 Dynamics of fertilizer nitrogen and soil nitrogen accumulation in organs of flue-cured tobacco at different growth

stages (g + plant™)

AFH NERHE AR 2R TIAR R R
Growth stage Fertilizer nitrogen accumulation Soil nitrogen accumulation
R £ 1403 S 11001 A i 11 1 R E Bt L 1100 S N
Root Stalk Upper Middle Lower Root Stalk Upper Middle Lower
leaf leaf leaf leaf leaf leaf
AR Rosette stage 0.05 0.08 0.55 0. 04 0.05 0. 38
FI T Topping stage 0.21 0.27 0.49 0.61 0.45 0.21 0.26 0.41 0.46 0.32
I Mature stage 0.23 1.08 0.33 0.39 0.22 0. 62 1.73 1. 06 0.64 0. 46

x4 AEEBFHREESFEEMESERLANITEN
Table 4 Dynamics of ratio of fertilizer nitrogen to total nitrogen in organs of flue-cured tobacco at different growth stages
(%)
AFH M £ ARt i AR
Growth stage Root Stalk Upper leaf Middle leaf Lower leaf
IR Rosette stage 56. 8 64.6 58.8
FTTHA Topping stage 50.2 51.0 54.5 57.3 58.5
FEAIY] Mature stage 41.2 44.9 44.7 47.5 49.1
x5 BEREEFHERMRNER
Table 5 Fate of fertilizer nitrogen at different growth stages of flue-cured tobacco
EH I8 JR A AR A L ek R NERHE I R
Growth stage Tobacco absorption Fertilizer nitrogen residue in soil Fertilizer nitrogen loss

Wit EUIRAIATR 0~20cm  0~20cm  20~40 cm 20 ~40 cm EnES ¥ AR

Absorption  Nitrogen use R 5R R % R TR R Loss Loss rate
amount efficiency Residue Residue Residue Residue amount (%)
(kg + hm™2) (%) amount in rate in amount in rate in (kg - hm™)
0-20 cm 0-20 cm 20-40 cm 20-40 cm
(kg - hm™2) (%) (kg - hm™) (%)

AR Rosette stage 9.11 6.1 102. 58 68.4 9.90 6.6 28.41 18.9
FTT5] Topping stage 42.54 28.4 48.72 32.5 9.58 6.4 49.16 32.8
ALY Mature stage 46. 13 30.8 41.48 27.7 7.04 4.7 55.35 36.9
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