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Effect of Planting Density on Absorption, Distribution and Utilization of N by Flue-cured Tobacco

LAN Pan-long', DU Xing-liang' . ZHAO Hui-jie'” , ZHANG Hao-fan', LI Hua', PU Wen-xuan®,
JIAN Yong-xing’, WANG Dong?. WANG Yao-fu®’
(1. College of Life Sciences, He'nan Agricultural University s Zhengzhou, He'nan 450002, China;
2. China Tobacco Hu'nan Industrial Co. Ltd., Changsha, Hu'nan 410007, China)

Abstract: Characteristics of nitrogen absorption, utilization and distribution as well as effect of planting density, of flue-
cured tobacco were studied using a " N tracer. The experiment employed K326 (a cultivar of Nicotiana tabacum) for the
cultivation with 3 planting densities, i.e., D; (16 592 plants « hm ?), D, (18 182 plants + hm *) and D, (20 202
plants « hm™?). The results showed that nitrogen derived from fertilizer (Ndff, %) in different parts of a plant was in the
order of lower leaves™>middle leaves™>stem>upper leaves>roots at round top stage. It was indicated that lower and middle
leaves had higher ability to absorb and transport nitrogen fertilizer. However, with the development and maturity of tobacco
plants, the ability of various parts to absorb and transport nitrogen fertilizer was gradually reduced. Planting density had
significant effect on the Ndff ratio in different parts of the tobacco plant. Increment of planting density increased the
proportion of Ndff in all parts at round top stage. However, in the middle and late period, with the increase of planting
density, the Ndff ratio of tobacco plants decreased significantly, indicating that when the planting density was too large, it

was not conducive to maintain the ability to absorb nitrogen in the late growth stage of tobacco plants. The '° N distribution
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rate of different parts was in the order of lower leaves™middle leaves™>upper leaves>stem>roots at round top stage. On

average, 76.95% of N were shown in leaves, 15. 36 % in the stems, and 7. 68 % in the roots. Harvesting the lower and

middle leaves decreased the proportion of '* N in the leaves while increased those in the stems and roots. Comparatively, the

"N distribution to the roots and stem was higher than to the leaves under D, resulting in a stronger plants. The nitrogen

utilization efficiency (NUE) of flue-cured tobacco decreased as the plant aged. NUE of plants grown under D, was the

highest in various periods among all treatments, but the difference between D, and D, was not significant in the late growth

period. As the planting density was raised, the tobacco leaf yield increased, but the percentage of high-grade leaves

decreased significantly. The output value per unit area of D, was the highest, followed by D, and D, .

Key words: flue-cured tobacco; "N tracer; nitrogen derived from fertilizer; nitrogen derived from soil; planting

densith; nitrogen absorption; distribution and utilization
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Table 1 Effect of planting density on Ndff in various parts of

a tobacco plant

Ndff/ %

i 49 AL
Dy D, D;

I5 T 30 EEsE 16.234:0.38c  22.2940.35b  29.060. 82a
g 180140, 42¢
R 20.0420. 33c
ZFF 16.6640. 65¢
WZE  15.7320.47c
Lfe 155540, 34c
TFHSH SRR L 16,520, 42¢
g 16,400, 35¢
ZFF 15.3040.48¢
RZ  13.2240. 16¢
A 15.4340. 35b
kR MO R
ZFF 16.2340.38¢
[iEE 18.0140. 42¢

ES 20. 04+0. 33¢

23.99£0.426b 32.2440.23a
24.0940.72b  34.5040. 45a
22.68£0.63b  30.26%0.73a
20.5440.23b  22.5940.41a
17.1840.19b 23.16+0. 42a
20.33£0.34b  27.66=L0. 02a
19.2940. 36b  25.90£0. 43a
16.1440. 27b  21.54£0. 52a
15.3140.18a 13.71£0.29b
16.8240. 232 15.86+0.41b
15.3540.43a 15.4540.31a 15.3240. 45a
22.29£0.35b  29.06=£0. 82a
23.99£0.426b 32.2440.23a
24.09£0.72b  34.50£0. 452
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Table 2 Effect of planting density on distribution of N in

various parts of a tobacco plant (BAfi/ %)
i} 39 A Dy D, D;

5] 751 41 EEM 14.21£1.01b 13.93+0.79b  18.37+1.13a
gy 31.114+1.56a  26.15+1.29b  25.67+1.03b

T 33.94+1.51a  33.60+1.48a  33.88+1.24a

R EGE 79.26+3. 042 73.68+2.17b  77.92+1.83a

ZFF 12.48£0.92b  16.61%1.17a  17.00£1.09a

[i: B3 8.2640.52a 9.7140. 45a 5.0840. 36b

FTHHFUOE  FEOF 21.20+1.55¢  25.57+1.38b  30.10%1. 61a
gy 38.16+1.97ab  41.8742.04a  35.99+1.19b

R EGE 59.4542.34b  67.4443.29a  66.09+2.61a

ZFF 0 20.314+1.37a
BZE 20,2442 23a
PO SRICOE ¥ 36.8741.68b  38.1941.32ab  40.91+2.08a
LFF 36.81+1.93ab  37.61+2.14a
BZE 263241 21a

20.0741.45a  20.61+1.22a

12.4941.16b  13.30%1.28b
33.98£1.76b

24.20£1.34a  25.11£1.09a
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Fig. 1  Percentages of nitrogen in tobacco plant derived
from soil and fertilizer
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Table 3

tobacco
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[53] Tt 14 18.54+1.17¢ 35.64+2.35a 29.11%+1.63b
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R AR
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