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Effect of Nitrogen form on Root Growth and C and N Accumulation of
Flue-cured Tobacco Seedlings
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Abstract: In order to investigate the response of root growth, C and N accumulation of flue-cured tobacco seedlings to different
nitrogen forms, hydroponic experiments were conducted by supplying equal amount of N in three different ratios of NH4:NO3
(100:0, as 100-0AN; 50:50, as 50-50AN; 0:100, as 0-100AN) to seedlings of flue-cured tobacco cultivar NCS55. Plant dry biomass,
root morphology, C and N content, C and N accumulation were assayed during the cultivation. The results showed that shoot and
total biomass showed 0-100AN>50-50AN>100-0AN at all treating times. On 7 and 14 d, root biomass, root total length, root total
volume, root total surface area, C and N accumulation of root, stem, leaf and total nitrogen accumulation showed
0-100AN>50-50AN>100-0AN. On 21 d, the same parameters showed 50-50AN>0-100AN>100-0AN. Ammonium as sole nitrogen
source inhibited flue-cured tobacco growth. Nitrate is beneficial to shoot growth and carbon accumulation, it however inhibits root
growth as sole nitrogen source for prolonged time. Optimum nitrogen form for root development, C and N accumulation is the
mixture of ammonium and nitrate.

Keywords: flue-cured tobacco; nitrogen form; root morphology; carbon accumulation; nitrogen accumulation

[3-4]
[1]
[2] [5-6] 7

H+ [8] [9] [10-12]

” 201203091
” 110201101006 ts-06
1990- E-mail xingyao19901205@163.com " E-mail maxinghua@caas.cn
2015-04-22 2015-07-10



14

2015 36

1.1

1.2

NHsNO;

1/4

[13-14]
[15]
NC55
NC55
N  NH4NO;
6 1
500 mL
10 cm
1/4 N
3d

2d

25~28 ‘C/18~20 C /

12 b/12 h /

N 4.0 mmol/L. Mg 1.2 mmol/L. P 0.6 mmol/L
K 2.5 mmol/L Ca2.0 mmol/L Fe Fe-EDTA 30.00
pmol/L B 10.00 pumol/L Mn 1.00 umol/L Cu 0.10
pumol/L  Zn 0.50 umol/L Mo 0.05 pmol/L

NH;":NOs=100:0 TI

NH4+ZNO3'=50250 T2 NH4+:NO3'=0: 100 T3

20 5 3 1
0.1 mol/L NaOH pH 6.8~7.0
0d 7d
1.3
70 C 100
EPSON Perfection V700 Photo
6400*9600 dpi
WinRHIZO Pro
2012b
Elementar vario PYRO
cube, Germany
Excel 2007
SAS 9.2 LSD
0=0.05
2
2.1 NC55
1 7d 14d
T3 T2 TI1 21d T3
T2 T1 T3
T2 16.3% Tl
1 7d T3
T1 T2
14d T3
T1 T2 21d
T3 T2
T1 7d T2 T1
T3 14d T3 T1 T2
14.3% 11.2%
21d T1 T2 T3



5 15
1
Tablel Effect of nitrogen form on biomass
/d g g ™ g )
0 - 0.08+0.02 0.85+0.10 0.93£0.40 0.09+0.02
T1 0.15+0.01b 0.89+0.10b 1.00+0.11b 0.17+0.00b
7 T2 0.19+0.01ab 0.91+0.08b 1.10+0.09b 0.214+0.00a
T3 0.21+0.01a 1.23+0.08a 1.44+0.10a 0.17+0.00b
T1 0.22+0.04a 1.47+0.10b 1.69+0.14b 0.15+0.02a
14 T2 0.28+0.03a 1.824+0.08ab 2.10+0.11ab 0.15+0.01a
T3 0.35+0.06a 2.05+0.23a 2.40+0.29a 0.17+0.01a
T1 0.25+0.01b 1.63+0.01b 1.88+0.00b 0.15+0.01a
21 T2 0.50+0.04a 3.24+0.20a 3.74+0.23a 0.15+0.00a
T3 0.43+0.04a 3.51+0.16a 3.94+0.19a 0.12+0.00b
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Fig. 3 Effect of nitrogen form on root average diameter
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Table 2  Effect of nitrogen form on nitrogen content and nitrogen accumulation of different organs
/% /(mg: ! /
d o (mg- ) 1
(mg- )
0 - 4.37+0.00 2.46+0.00 3.7240.62 3.28+0.93 0.74+0.35 27.23+0.40 31.24+0.87
T1 4.32+40.10a 2.29+0.03b 3.914+0.82b 6.48+0.46a 1.15+0.34b 32.46+3.59b 40.09+£2.79b
7 T2 4.59+0.05a 3.43+0.01a 5.72+0.09a 8.72+0.73a 2.23+0.25a 48.024+3.33a 58.97+4.31a
T3 4.66+0.50a 3.37+0.08a 4.94+0.14ab 9.82+1.70a 2.78+0.16a 56.46+2.89a 69.06+4.43a
Tl 4.54+0.01a 1.64+0.01b 2.67+0.14b 9.99+1.94a 1.40+0.34b 36.96+0.09b 48.3442.38b
14 T2 4.66+0.04a 3.52+0.48a 5.444+0.39a 13.06+1.43a 4.03+0.30a 92.59+2.41a 109.68+1.29a
T3 4.44+0.12a 3.77+0.07a 5.16+0.49a 15.59+2.93a 4.71+0.17a 98.48+2.18a 118.79+5.28a
T1 4.80+0.08a 2.36+0.16a 3.14+0.41b 11.99+0.48b 4.04+0.95b 45.79+5.68b 61.82+6.14b
21 T2 4.86+0.02a 2.20+0.34a 4.84+0.06a 24.08+1.61a 6.99+1.86ab 141.58+9.75a 172.65+13.22a
T3 3.66+0.03b 2.10+0.13a 4.30+0.13a 15.55+1.18b 9.67+0.31a 131.00£2.11a 156.21+£2.98a
3
Table 3 Effect of nitrogen form on carbon content and carbon accumulation of different organs
/% /(me- !
/d ’ tmg ) /(mg- )
0 - 44.78+0.00 40.29+0.00 40.52+0.53 33.59+9.50 12.09+5.70 334.20+30.19 379.88+45.39
7 T1  43.54+0.40a  39.63+0.06a  39.97+0.29a 65.28+5.56a 19.82+5.64a 335.64+31.52b 420.74+42.72b
T2  40.80+0.60b  37.17+0.47b 37.45+0.52b 77.56+6.91a 24.17+£2.94a 314.73£30.82b 416.47+40.67b
T3  40.15£0.19b  37.03£0.44b  38.08+0.72b 84.34+6.08a 31.46+2.24a 435.72426.73a 551.52430.56a
14 T1 44.28+0.28a  33.76+0.06b 40.19+0.08a 97.35+18.16a 28.69+7.121a 556.61+£30.12a 682.65+£55.39a
T2 41.68+0.41b  36.54+0.33a  36.17+1.58ab  116.64+10.64a 42.00+2.20a 617.27+55.03a 775.91+67.87a
T3  40.11+0.34c  33.59+0.39b 35.44+1.61b 140.46+23.89a 41.97+1.88a 682.20£111.07a 864.64+136.84a
21 T1 45.82+0.41a 40.66+0.45a 40.43+0.55a 114.51+5.46b 69.18+12.26¢ 590.29+13.74b 773.99+6.94b
T2 43.53+1.21a  38.89+0.16b 38.46+0.01b 215.71£21.37a 122.47+13.24b 1124.81+62.23a 1463.00+96.84a
T3  40.84+0.22b  39.16+£1.46b  39.21+0.25b 173.51£13.50a 180.09+3.44a 1195.82+47.69a 1549.42+64.63a
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