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Effect of different amounts of topdressing nitrogen on the growth and
nutrient accumulation of flue-cured tobacco in rice-tobacco rotation
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Abstract: Rice-tobacco(Yunyan87) of Hunan province was taken to determine the dynamic change of agronomic
characters, root morphology parameter, leaf area index and the accumulation of dry matter, nitrogen, phosphorus and
potassium, and to determine the utilization efficiency of nitrogen, phosphorus and potassium of flue-cured tobacco with
different amounts of topdressing nitrogen (66.75 kg/hm?, 84.75 kg/hm?, 102.75 kg/hm?). The results showed that the dry
matter and accumulation of nitrogen, phosphorus, potassium of flue-cured tobacco in rice stubble mainly allocated to
tobacco leaf; with the growth of tobacco, the distribution ratio of the dry matter and accumulation of nitrogen, phosphorus,
potassium in tobacco leaf became smaller; adding 10% nitrogen fertilizer promotes the growth of root system, improves
agronomic characters; 90 days after transplanting, the leaf area index was respectively 2.38% and 10.58% higher than that
of conventional topdressing and reduced nitrogen fertilizer, and the dry matter accumulation of leaves increased by
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25.73% compared with the reduced nitrogen fertilizer treatment; nitrogen absorption efficiency was respectively
increased by 24.52% and 12.82% compared with conventional topdressing and reduced nitrogen application, potassium
absorption efficiency was respectively increased by 33.09% and 18.11% compared with conventional topdressing and
reduced nitrogen application. Reduction of topdressing nitrogen will weaken root system and above-ground growth,
reduce dry matter accumulation, and reduce nitrogen and potassium absorption efficiency. Therefore, for flue-cured
tobacco from rice stubble in Hunan, the amount of topdressing nitrogen should be appropriately increased to improve the
utilization efficiency of nitrogen, phosphorus and potassium.

Keywords: flue-cured tobacco in rice-tobacco rotation; nitrogen rate; growth; dry matter accumulation; nutrient
utilization efficiency
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Table 1 Agronomic characters of flue-cured tobacco with different amounts of topdressing nitrogen
/d /em fem fem fem?
30 T1 (5.57+0.34)b (1.08+0.26)b (17.35+2.00)b 9.1740.75 (436.84+40.06)b (1.46+0.18)b
T2 (5.60+0.42)b (1.78+0.23)ab (20.03+2.07)ab  9.67+1.03 (443.56+54.68)b (1.59+0.25)ab
T3 (6.23+0.50)a (2.20+0.30)a (23.35+3.23)a  10.00+1.26 (599.20+85.85)a (2.01+0.28)a
60 T1 9.29+0.65 (4.750.25)b 95.10+8.26 12.67£1.15 (1052.94+121.94)b  (4.89+0.40)b
T2 9.37+0.75 (4.35+0.50)b 95.67+12.79 13.67+2.52 (1237.54+47.97)b (5.54+0.43)ab
T3 9.70+0.82 (5.44+0.19)a 101.83+8.40 14.33£1.53 (1311.40+122.02)a  (5.92+0.41)a
90 T1 (9.53+0.31)b (4.88+0.14)b 93.13+4.44 8.33+£0.58 1126.45+313.98 (4.14+0.16)b
T2  (10.07+0.32)ab  (5.12+0.20)ab  101.80+6.42 8.33+£0.58 1199.84+127.31 (4.52+0.35)ab
T3  (11.03+0.47)a (5.70+0.17)a 112.23+5.05 8.67+0.58 971.51+220.45 (4.63£0.11)a
(P<0.05)
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Table 2 Root morphological index of flue-cured tobacco with different amounts of topdressing nitrogen
/d /mm fem fem? fem®
30 T1 (1625.00+88.76)b 0.50+0.07 (414.32+36.64)b 213.23+8.99 12.57+2.40
T2 (1677.67+86.98)b 0.47+0.06 (442.01456.13)b 216.49+14.97 13.17+0.60
T3 (2216.00+290.95)a 0.52+0.03 (608.83+35.41)a 226.47+9.36 10.77+£2.14
60 T1 (8680.33+548.00)c 1.27+0.11 (1135.55+118.48)b (516.28+72.27)b (215.99+20.75)b
T2 (14 637.67+2049.73)b 1.21+0.13 (1332.75+120.9)ab (747.92+81.77)b (259.48+12.59)ab
T3  (25856.00+2177.12)a 1.31+0.10 (1568.79+71.40)a (1300.48+186.59)a (301.81+18.64)a
90 T1  (30835.67+548.85)b 2.10£0.02 (2264.63+284.76)b (792.09+36.57)b (268.42+13.76)b
T2 (62 642.00£662.81)b 2.1740.23 (2381.69+185.36)b (915.41+35.71)ab (254.90+51.72)b
T3 (127 287.33+1415.5)a 2.29+0.20 (2776.52+218.57)a  (1086.88+107.96)a (410.30+12.77)a

(P<0.05)
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Table 3 Dry matter accumulation and distribution in flue-cured tobacco with different amounts of topdressing nitrogen

/ /(kg-hm?) 1%
/d (kg-hm™)
30 T1 (198.97+32.08)b (19.12+6.04)b (27.75:5.76)b  (152.11+24.49)b  9.61+2.61  13.94+133  76.45+2.08
T2 (228.56+55.14)b (19.36+6.00)b (30.53+9.57)b (178.67+42.23)b 8.37+1.18 13.32+2.47 78.31+£2.73
T3 (307.86+56.15)a (24.64+4.98)a (50.46+10.69)a (232.76+42.08)a 8.01+0.66 16.34+1.19 75.65+1.70

60 Tl (3370.47+139.72)b  (768.91+81.04)b  (837.81%116.19)b (1763.75:36.14)b  22.83+257  24.97+4.28  52.20+4.78
T2 (3507.25:275.30)b  (845.48+96.42)b  (846.09+140.01)b (1815.68+54.50)ab  24.31#4.20  24.03+256  51.6624.10
T3 (4292.52+353.25)a  (1202.68+126.79)a (1095.14+85.80)a (1994.71#47.90)a  28.29+523  2550+2.30  46.11+6.47

90 Tl (4066.85+36.18)c (987.21+104.99)b (1298.69+86.13)c  (1780.95+157.18)b  24.26+2.38  31.92+1.86  43.82+4.22
T2 (4952.76+213.94)b  (1132.51+122.90)ab (1444.30+31.44)b  (2375.96+193.85)a 22.87+#2.00  29.16+1.92  47.97+2.32
T3 (5781.40+291.75)a  (1521.76+47.09)a (1861.81#80.97)a (2397.83+259.46)a 26.37+#2.17  32.21#0.35  41.37+2.45

(P<0.05)
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Table 4 N accumulation and distribution in flue-cured tobacco with different amounts of topdressing nitrogen

/ I(kg-hm™)

1%

/d (kg-hm™)

30 T1  (641#0.17)b (0.42t0.02)b (0.68+0.05)b  (5.31+0.14)b  6.53+0.21
T2 (7.90#0.14)b (0.46£0.05)b  (0.70:0.04)b  (6.75:0.17)b  5.79+0.14
T3 (10.62#0.15)a (0.62:0.05)a (1.36x0.11)a (8.64+0.10)a  5.87+0.36

60 T1 (37.53:091)c (9.26:0.28)c  (8.23+0.57)c (20.05+0.06)c (24.66+0.14)a
T2 (52.86:0.34)b (11.01:0.26)b (10.65:0.10)b (31.20+0.70)b (21.42+0.63)b
T3 (66.63:t1.19)a (19.04:0.55)a (14.09+0.47)a (33.50+2.21)a (25.34+1.10)a

9 Tl (45.73:166)c (9.89+1.19)c (12.76x0.75)c (23.08+0.28)c (17.99+2.05)b
T2 (58.72#0.49)b (11.24+054)b (15.24+0.35)b (32.24+0.40)b (19.14+0.75)b
T3 (74.09:+1.77)a (19.43:051)a (19.99+0.67)a (34.67+0.58)a (26.22+0.06)a

(10.54+0.04)b  (82.930.25)b
(8.85£0.24)c  (85.36+0.38)a
(12.79+0.08)a (81.3420.28)b

21.90+1.00  (53.44+1.14)b
19.99:0.32  (58.58:0.94)a
18.28+0.90  (56.38+2.00)a

(29.16£0.61)a (52.85+2.66)a
(25.96:0.39)b  (54.90+1.14)a
(26.99+0.27)b  (46.79+0.33)b

(P<0.05)
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Table5 P accumulation and distribution in flue-cured tobacco with different amounts of topdressing nitrogen
/ /(kg-hm™) 1%
i (kg-hm3)
30 T1 (0.82+0.01)b 0.07+0.01 0.10+0.01 (0.65+0.01)b  (8.75+0.54)a 11.86+1.63 79.38+1.10
T2 (0.9520.07)b 0.06+0.01 0.11+0.01 (0.77£0.06)b  (5.89+0.52)b 12.16+0.43 81.95+0.78
T3 (1.39+0.10)a 0.07+0.01 0.18+0.05 (1.14+0.08)a  (5.39+£0.62)b 12.86+3.09 81.75+2.61
60 Tl (10.18+0.44)b (2.07£0.14)b  (2.54+0.13)b  (5.58£0.42)b (20.32+0.97)b (24.98+2.18)b (54.70+1.75)a
T2 (11.16+0.68)b (2.31£0.20)b  (2.60+0.85)b  (6.25+0.21)a (20.73+1.20)b (23.31£7.02)b (55.96+5.99)a
T3 (13.92+0.93)a (3.37£0.37)a  (4.13+0.10)a  (6.42+0.66)a (24.15+1.18)a (29.79+2.49)a (46.06+2.10)b
90 T1 (12.34+0.37)b (2.96£0.19)b  (4.29+0.17)b  (5.09+0.22)b 23.95+1.15 34.80+1.69 41.25+0.62
T2 (13.70+0.40)b (3.05£0.03)b  (4.81+0.66)ab (5.84+0.96)b 22.26+0.46 35.11+5.51 42.63+5.91
T3 (17.15+1.48)a (3.83x0.16)a  (5.85+0.92)a (7.47+0.56)a 22.45+2.13 33.97+2.47 43.58+0.54
(P<0.05)
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Table 6 K accumulation and distribution in flue-cured tobacco with different amounts of topdressing nitrogen
/ /(kg-hm™) 1%
/d (kg-hm™)
30 T1 (9.45+0.74)b (0.58+£0.02)b  (1.51+0.10)b  (7.36+0.40)b  6.10+0.43 15.98+0.91 77.92+0.83
T2 (11.18+0.78)b (0.61+0.04)b  (1.72+0.03)b  (8.86+0.79)b  5.41+0.53 15.40+1.14 79.16+1.54
T3 (15.19+£1.30)a (0.73x0.02)a (2.52+0.43)a (11.93+0.95)a  4.81+0.36 16.59+1.90 78.54+1.65
60 T1 (104.4948.16)c  (17.17£0.54)c (29.94+1.24)c (57.38+6.78)c 16.43+0.78 28.65+1.68 54.91+2.38
T2 (126.05+5.37)b  (21.59+£1.48)b (34.75%£3.13)b (69.72+2.74)b 17.13+0.57 27.56x1.70 55.31+2.28
T3 (161.03+28.12)a (29.02+2.5)a (44.24+1.14)a (87.77+17.82)a 18.27+2.58 28.07+5.13 53.66+7.42
90 T1 (106.18+8.23)c  (13.49+1.31)c (36.71+2.50)c (55.98+8.79)c 12.78+1.90 34.70+3.44 52.52+4.17
T2 (129.94+1.21)b  (15.70+0.80)b (43.91+0.76)b (70.33+2.18)b 12.09+1.61 33.79+0.84 54.12+1.32
T3 (158.68+7.34)a  (23.03+1.27)a (51.88+2.24)a (83.76+9.99)a 14.54+1.24 32.79+2.93 52.67+3.93

(P<0.05)



158 ( ) http://xb.hunau.edu.cn 2021 4
2.4 BREEREXTEE TR RS ERN 0 25.73%  0.91%
7
24.52% 12.82%
33.09% 18.11%
28.05% 20.12%
F=7 TREEREREMNEBFNFAYE
Table 7 N, P and K utilization efficiency of flue-cured tobacco with different amounts of topdressing nitrogen
1% I(kg-kg™)
T1 (28.23+2.38)b (8.49+3.38)b (24.08+0.38)b 10.99+1.92 (12.25+1.92)b (4.04+1.92)b
T2 (32.62+1.86)ab (9.43+5.86)b (29.46+1.86)ab 13.20+2.01 (16.35+2.00)a (5.39+1.98)ab
T3 (37.42+4.22)a (11.80+4.12)a (35.98+2.22)a 12.11£2.22 (16.50+2.35)a (5.44+1.82)a
I(kg-kg™) 1%
T1 (38.94+2.17)a (144.32+8.17)b 16.77+1.17 (50.47+1.08)ab 41.25+3.08 52.72+1.08
T2 (40.460.85)a (173.43+5.85)a 18.29+0.85 (54.90+2.45)a 42.63+5.45 54.12+1.45
T3 (32.3622.45)b (139.82+7.45)b 15.11+1.45 (46.79+3.98)b 43.56+3.98 52.79+1.98
( ) ( ) ( ) (
) ( ) ( ) ( )
( ) (P<0.05)
3 HFi5iTie
0 [16]
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[17]
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