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Effects of N, P, K Delayed- Application Fertilizers on Yield and Agronomic

Traits of Soybean
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Abstract: Under the condition that the total amount of fertilizer was fixed, two years(2015~2016) trial that single fer-
tilizer of N, P and K were moved back for additional fertilizer was in the experimental field of the academy of agri-
cultural sciences in Tonghua city. Tongnong 943 was used as experimental material to study the effects of different
amounts of N, P and K on agronomic characters and yield of soybean, and the effects of different amounts of N, P
and K on soybean production were studied. The results showed that nitrogen fertilizer topdressing when moved back
has a biggest impact on soybean yield. When the nitrogen fertilizer moved back 30%, the production is at its highest
level, and the yield increased by 8.1% and 11.6%, respectively in two years. However, when the amount of fertilizer
was more than 45%, the yield decreased obviously. The yield difference was not significant within 30% after phos-
phate fertilizer was shifted back, and the yield decreased significantly after more than 45%. The effect of potash fer-
tilizer on yield was not significant. In terms of agronomic traits, nitrogen fertilizer decreased by 30%, which signifi-
cantly promoted the increase of plant height, nodes on main stem, number of pods per plant and yield per plant.
Phosphate fertilizer moved back by 30%, will significantly promoted the increase of plant height. The backward top-
dressing of potassium fertilizer had no significant effect on agronomic traits.
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N2 7.4 1.3(+15%) 11.6 0 10.0 0
N3 6.1 2.6(+30%) 11.6 0 10.0 0
N4 4.8 3.9(+45%) 11.6 0 10.0 0
N5 3.5 5.2(+60% ) 11.6 0 10.0 0
P1 8.7 0 11.6 0 10.0 0
P2 8.7 0 9.9 1.7(+15%) 10.0 0
P3 8.7 0 8.1 3.5(+30%) 10.0 0
P4 8.7 0 6.4 5.2(+45% ) 10.0 0
P5 8.7 0 4.6 7.0(+60% ) 10.0 0
K1 8.7 0 11.6 0 10.0 0
K2 8.7 0 11.6 0 8.5 1.5(+15%)
K3 8.7 0 11.6 0 7.0 3.0(+30%)
K4 8.7 0 11.6 0 5.5 4.5(+45%)
K5 8.7 0 11.6 0 4.0 6.0(+60% )
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N 169.3¢ 177.0b 183.0a 167.8¢ 166.2¢

2015 P 171.8a 169.4a 170.6a 162.1b 153.2¢

K 168.6a 164.3a 168.4a 167.3a 163.8a

N 189.6¢ 199.3b 211.6a 184.1c 179.6d

2016 P 194.6a 196.4a 191.8a 179.7b 163.1c

K 193.8a 187.2a 193.9a 189.1a 186.1a
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Ak 3 B iR (cm) Iy Rk TN bR IE R gkt (g) TR (g)
N1 106.2¢ 0.5a 17.5h 39.7¢ 15.6¢ 19.2h
N2 111.4h 0.6a 17.3h 42.3b 16.8h 19.9ab
2015 N3 116.9a 0.6a 18.9a 45.2a 17.3a 20.5a
N4 107.2¢ 0.6a 17.5h 39.4¢ 15.7¢ 20.7a
N5 105.8¢ 0.4a 17.1h 38.5¢ 15.8¢ 20.6a
N1 103.5¢ 0.6a 18.3h 38.8¢ 16.1c 19.0b
N2 109.4h 0.5a 18.6h 42.1b 17.3h 19.7ab
2016 N3 113.6a 0.5a 19.8a 44.6a 18.2a 20.3a
N4 104.1c 0.6a 18.7h 39.2¢ 16.4bc 20.5a
N5 105.2h 0.5a 18.6h 39.3¢ 15.9¢ 20.4a
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P1 105.6¢ 0.6a 17.7a 41.3a 15.5a 18.7b
P2 109.3b 0.4a 17.4a 40.8a 15.8a 19.1b
2015 P3 114.5a 0.4a 17.8a 41.5a 15.5a 20.9a
P4 104.7¢ 0.5a 16.5b 38.2b 14.4b 20.2a
P5 103.5¢ 0.5a 16.2b 37.9b 14.4b 20.5a
P1 103.0¢ 0.6a 18.4a 39.4a 16.3a 18.8b
p2 107.7b 0.5a 18.9a 40.6a 16.9a 19.2b
2016 P3 112.4a 0.5a 18.5a 39.7a 16.5a 20.7a
P4 102.7¢ 0.6a 17.3b 37.5b 15.4b 20.3a
P5 103.2¢ 0.5a 17.5b 38.1b 15.6b 20.6a
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K1 103.5a 0.4a 17.3a 40.9a 15.2a 18.9a
K2 102.4a 0.5a 17.5a 41.3a 15.2a 18.4a
2015 K3 105.6a 0.6a 17.7a 41.5a 15.3a 18.7a
K4 102.8a 0.5a 16.9a 40.9ab 15.0a 19.1a
K5 104.6a 0.4a 17.4a 39.5a 15.3a 19.0a
K1 101.9a 0.5a 17.9a 39.4a 16.2h 18.7a
K2 101.2a 0.5a 18.2a 40.0a 16.7a 18.2a
2016 K3 102.2a 0.6a 18.5a 40.3a 16.5a 18.5a
K4 101.8a 0.5a 18.3a 39.3a 16.4a 18.9a
K5 102.4a 0.6a 18.1a 40.3a 16.6a 19.0a
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