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Fertilizer applications for tobacco and nutrient absorption in tobacco
under rice-tabacco rotation

LI Hong-bin', ZHANG Yang-zhu'", LIAO Chao-lin*, HU Ri-sheng? ZHU Lie-shu?, ZHANG Hong*, HUANG Yun-xiang®

(1.College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2. China Tobacco
Zhongnan Agricultural Experiment Stations, Changsha 410128, China)

Abstract: FAO “3414” design plus no fertilizer treatment called “3415” design was used in field plot experiment to
investigate the effect of different application of N, P and K fertilizer on flue-cured tobacco under local rice-tabacco rotation
system. The results showed that in the region applying rice-tabacco rotation, soil contributed little to the yield of tobacco
crops, yield in no fertilizer area only accounted for 39.4% of that in area with balanced NPK fertilization; with the increasing
of N, P and K, the yield increased first, and then declined. The fertilizer treatment with the balanced NPK showed the highest
tobacco yield (3 315.9 kg/hm?), the best economic yield (34 371.4 yuan/hm?) and the best yield increasing effect. The lack of
N influenced the yield of tobacco most, followed by P and K. The yield in treatments with deficiency of N, P and K
accounted respectively for 78.3%, 79.4% and 89.7% of that in treatment with balanced NPK fertilization. The data from
“3415” experiment did not fit the ternary quadratic fertilizer response function, but fit the one-place quadratic fertilizer
response function. By one-place quadratic fertilizer response function, the best application of N, P and K were 159.8 kg/hm?,
86.1 kg/hm? and 152.2 kg/hm? respectively and the optimum yield was 3 182.8 kg/hm?, approaching the best application
amount of N, P, K and the highest tobacco yield in field plot experiment.
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Table 1 Physical and chemical properties of the tested soils
lgkg™)  Ngkgh)  Hgkd™)  Kgkg™) I(mgkg™) /(mg-kg™) /(mg-kg™) I(mg-kg™) pH
253 3.0 1.2 13.3 278.1 65.7 248.9 374.1 478
e LS 2
1.2 Wit 67.2m
2009 1
3 24 3 27
(FAO) ““3414> 0.5mx1.2m
(M) (N P K)
(0 2 2
1 3 6 4 4 6
15 ) 30d 3 1
¥ 3 3414’ > 5% 2
2( 3 4 15 23
“€34147> ““3415~~ )
F2 BAIEBHEAEAT
Table 2 Treatments and fertilization levels kg/hm?
1.3 #HmXE
M( ) N P2OS Kzo
1 MNgPoKo 1500 0.00 0.00 0.00 (
3 MN;PK, 1500  90.00  90.00 300.00
4 MNPK, 1500 180.00 0.00  300.00
5  MNPK, 1500 180.00 4500  300.00 pH
6  MNPK, 1500 180.00  90.00  300.00
7 MN,P3K, 1500 180.00 13500  300.00 10
8  MN;PK, 1500 180.00  90.00 0.00 6 6
9 MNPK; 1500 180.00  90.00  150.00
10 MN,PKs 1500 180.00  90.00  450.00 6
11 MN3PK, 1500 27000  90.00  300.00
12 MN;P:K, 1500  90.00 4500  300.00 5
13 MN;PK; 1500  90.00  90.00 150.00 N P K
14 MN,PK; 1500 180.00 4500  150.00
15 MoNoPoKo 0 0 0 0
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Table 3 Yield response in different treatments
/ / 6 / / /
(kg-hm?)  (kg-hm™®)  (kg-hm™®) 1% I(kg:hm?)  ( -hm?)  ( -hm?) ( -hm?
1 MNoPoKg 1828.6 1025.3 2853.9 0.64 55.1 520.6 2249.7 19 693.5 3997.5
2 MNoP2K; 2596.3 11771 37734 0.69 78.3 1288.3 4789.7 26 365.9 10 669.9
3 MN;PK, 2815.8 1085.4 3901.2 0.72 84.9 1507.8 4956.8 28 832.8 13136.8
4 MNyPoK, 2631.8 1177.9 3809.7 0.69 79.4 1323.8 5000.3 26 581.3 10 885.3
5 MN,yP:K, 3041.1 1334.1 4375.2 0.70 91.7 17331 5141.7 313515 15 655.5
6 MN,yPK, 3315.9 996.3 4312.2 0.77 100.0 2007.9 5419.4 343714 18 675.4
7 MN;P3K; 3069.5 1389.0 4 458.5 0.69 92.6 1761.5 5697.0 31137.0 15441.0
8 MN,yPKg 2974.4 1090.2 4 064.6 0.73 89.7 1666.4 3298.6 32394.2 16 698.2
9 MN;PK; 2 965.0 12128 4177.8 0.71 89.4 1657.0 4193.9 31386.1 15690.1
10 MNyP,K3 2737.6 11219 3859.5 0.71 82.6 1429.6 6 645.0 26 206.2 10 510.2
11 MN3P.K, 2 866.5 1420.7 4287.2 0.67 86.4 1558.5 5882.0 28516.0 12 820.0
12 MN;P:K; 2 460.4 1353.6 3814.0 0.65 74.2 11524 4679.1 24 845.7 9149.7
13 MN;P;K; 2357.5 11743 3531.8 0.67 71.1 1049.5 37313 24 558.7 8862.7
14 MNyP;K; 2 309.8 971.6 3281.4 0.70 69.7 1001.8 3916.2 23801.4 8105.4
15 MoNoPoK, 1308.0 609.7 1917.7 0.68 39.4 15 696.0
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Table 4  Nutrient uptake and transfer in tobacco leave in different treatments kg/hm?
N P K
N N P P K K
1 MNoPoKo 43.0 58.3 2.8 10.2 14.7 2.2 58.3 1225 0.9
2 MNoP:K; 56.9 79.0 2.6 13.4 21.6 1.6 85.3 173.2 1.0
3 MN;P;K, 64.7 84.5 3.3 14.0 20.2 23 106.9 184.6 14
4 MN,PoK; 80.8 110.5 2.7 15.4 23.2 2.0 136.1 208.5 19
5 MNP K; 75.4 96.0 3.7 14.7 20.9 24 121.9 210.1 14
6 MN_,P,K; 85.8 106.9 4.1 175 24.1 2.7 149.2 226.5 1.9
7 MN,P;:K; 74.4 94.9 3.6 15.3 20.7 2.8 133.6 220.0 15
8 MN2P;K, 73.8 95.8 3.3 15.3 22.2 2.2 113.1 186.3 15
9 MNP,K; 81.9 112.3 2.7 12.8 25.8 1.0 125.1 228.1 12
10 MN,P,K; 73.8 97.3 3.1 13.8 20.8 2.0 119.4 207.7 14
11 MN3P.K, 87.6 113.7 34 15.1 21.0 25 145.3 235.2 1.6
12 MN;P;K, 54.8 80.2 2.2 12.6 22.2 1.3 98.4 206.7 0.9
13 MN;P;K; 55.9 72.9 33 13.4 19.0 24 107.2 189.7 13
14 MN,P;K; 65.8 83.8 3.6 11.0 15.3 2.6 88.9 151.1 14
15 MoNoPoKo 215 29.7 2.6 10.4 14.2 2.7 46.2 95.9 0.9
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( 6 33159kghm?)  94.4% P,0s
89.3 kg/hm? 3 257.9 kg/hm?
86.1 kg/hm? 3257.1 kg/hm?
98.2%
K,0
206.0 kg/hm? 3 178.3 kg/hm?
152.2 kg/hm? 3 160.0 kg/hm?
95.3%
N
159.8 kg/hm?  P,0s 86.1 kg/hm?  K,0 152.2 kg/hm?
3 182.8 kg/hm?
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Table 5 The biggest and best amount of fertilizer and the biggest and best yields by one-place quadratic fertilizer models using
data from “3415” experiment kg/hm?
6 6
N y=169.07+7.04xy—0.31x\° 170.2 31334 159.8 3131.2 -20.2 -184.70
y=174.25+14.47xp—1.22%5" 89.3 3257.9 86.1 32571 -3.9 -58.83
K y=194.09+2.61x~0.09x’ 206.0 31783 152.2 3160.0 -147.8 —-155.90
2.3.2 R AR APIEANEREN 69 Z LR T ARAR D
1 kg K;0O 3.74 kg
N 1 kg 1.81 kg P,Os
N P K
1.46 kg
) ) (0.57)
y=117.69+1.81xn+1.46Xp+3.74%K—0.04xN"+0.27Xp"—
0.002xk2+0.57XnXp—0.13XnXp—0.35XpXK (R?=0.84
n=14
) 6
) 6
89.5 kg/hm? K,0

479.7 kg/hm?
2 882.6 kg/hm? N

P,Os 73.4 kg/hm?* K,0
2 838.5 kg/hm?

140.5 kg/hm?
381.9 kg/hm?
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