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Effects of nitrogen and potassium application on tomato yield, fruit nitrate
content and soil nitrate nitrogen content

DONG Huan, LOU Chun-rong, WANG Xiu-juan, ZHAO Ying, HE Zhi-gang
(Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: The application of fertilizers affects yield and quality safety of vegetables in greenhouse and soil environ-
ment. So the research on the application of nitrogen and potassium for tomato in greenhouse has a great significance to the
high-quality, high-efficiency and healthy development of the regional facility agriculture. Using a new tomato cultivar Liaofen
185 as experimental material, the experimental scheme was two-factor and four-level completely randomized design of nitrogen
and potassium, and the effects of nitrogen and potassium on yield and fruit nitrate content of tomato and soil nitrate nitrogen
content were studied. The results showed that tomato nitrate content increased with the increase of potassium and nitrogen ap-
plication levels. Soil nitrate nitrogen content increased with the increase of nitrogen application levels and decreased with the
increase of potassium application levels. The yield of tomato increased firstly and then decreased with the increase of nitrogen
and potassium application levels. The recommended fertilizer rates of nitrogen and potassium for the highest yield of tomato by

regression model were 323.6 kg/hm* and 377.0 kg/hm’,
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respectively. The analysis result of technique for order
preference by similarity to an ideal solution ( TOPSIS)

showed that nitrogen was important to yield and quality
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Ry wf + FIEA MR 2.980% , & 4A 0. 164% , 4
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1.2 RIes A
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S RIE | (PRS00, A SR SRR, R B i v 4
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(P,05:12%) BREH (K,0:50%) ,
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Tabel 1 Design of experiment

i R
N1K1 1 142.9 1 142.9
N1K2 1 142.9 2 285.7
NIK3 1 142.9 3 428.6
N1K4 1 142.9 4 571.4
N2K1 2 285.7 1 142.9
N2K2 2 285.7 2 285.7
N2K3 2 285.7 3 428.6
N2K4 2 285.7 4 571.4
N3K1 3 428.6 1 142.9
N3K2 3 428.6 2 285.7
N3K3 3 428.6 3 428.6
N3K4 3 428.6 4 571.4
N4K1 4 571.4 1 142.9
N4K2 4 571.4 2 285.7
N4K3 4 571.4 3 428.6
N4K4 4 571.4 4 571.4

14 MEFAEMBSHE

55 3 BRI R 5 5 RS BN 43 3 YR IR
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Sy PIRUIERAE A AL BEZ 0~20 em HHE E
TSRS E, HIEMEA ST =R 0.01 mol/L
CaCl, WRRAR , LTSN AT (AA3 ) ™
L5 SZitaAE

X Microsoft Excel 2007 . SPSS22.0 #4447
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Table 2 Effects of fertilizer treatment on tomato yield, nitrate content and soil nitrate nitrogen content

hb s 77 (vhm?) SRECAHIRER B i (mg/kg) TR A A B (mg/kg) MR BES AR
N1K1 90.53+1.00cd 68.76+10.32f 50.13+4.45d 0.468 2
N1K2 89.20+0.89cd 62.23+1.45f 40.48+3.74e 0.597 3
N1K3 97.01+2.84¢ 75.41+8.18ef 28.59+3.61f 0.766 9
N1K4 89.43+2.57cd 84.20+5.06e 25.70£2.73f 0.735 3
N2K1 111.06+4.53ab 64.96+4.77( 53.79+3.53d 0.488 2
N2K2 111.90£2.66ab 87.52+9.50e 53.29+4.67d 0.367 5
N2K3 115.26+1.84a 115.07+4.47bed 34.13+4.60ef 0.517 6
N2K4 107.69+3.94b 118.75+9.60bcd 31.86+3.09ef 0.540 9
N3K1 86.56+4.57d 101.18+5.47d 72.85+3.11bc 0.175 7
N3K2 92.69+4.79¢d 124.34£10.57abe 68.38+5.58¢ 0.1190
N3K3 94.01£1.60cd 128.46+3.07abc 64.07+6.68¢ 0.140 3
N3K4 92.33+2.49¢d 132.29+8.00ab 65.31+4.99¢ 0.1250
N4K1 87.28+4.70d 112.70+8.27cd 88.17+4.35a 0.101 5
N4K2 90.17+1.87cd 127.90+4.04abc 80.07+5.76b 0.059 0
N4K3 92.00£0.52¢d 131.72+2.63ab 73.09+7.15bc 0.082 8
N4K4 88.84+3.01cd 140.21+8.06a 64.25+3.79¢ 0.122 7
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