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Balanced Fertilization of Nitrogen, Phosphorus and Potassium Enhanced Accu-
mulation of Nitrogen Compound and Yield of High - oil Soybean
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Abstract: In order to achieve high quality and yield of soybean by optimal application of nitrogen, phosphorus and potassi-
um, we set pot examination of nitrogen, phosphorus and potassium according to the project of quadric saturation- D optimiza-
tion design with soybean cultivar Heinong 41 as material. The result showed that balanced fertilization had positive effect on
the accumulation of nitrogenous compound in high oil soybean. Nitrogen affected the content of soluble protein,free amino
acid,NR and NO; — N most among the fertilizers of nitrogen, phosphorus and potassium. Comparing with CK,the content of
soluble protein, free amino acid, nitrate reductase (NR) and NO; — N of the treatments of balanced fertilization increased
51.7% ,110.42% ,185.48% and 278.52% . The yield of treatment without nitrogen, phosphorus and potassium decreased
27.4% ,23.0% and 14. 6% comparing with the optimal yield treatment. According to the physiological indices and the
yield performance, it suggested that the fitting amount of nitrogen, phosphorus and potassium were 0.34,0.8 and 0. 18 g -
kg ' soil.
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Table 1  Fertilizer treatment of soybean/g « kg ~! soil
} Ve A
S Project Quantity of fertilizer
Treatment
N P,05 K,0 N P,0s; K,O
1 0 0 2.45 0.25 0.40 0.60
2 0 0 -2.45 0.25 0.40 0
3 -0.751 2.106 1 0.16  0.80 0.42
4 2.106 0.751 1 0.50 0.54 0.42
5 0.751 -2.106 1 0.34 0 0.42
6 -2.106 -0.751 1 0 0.26  0.42
7 0.751 2.106 -1 0.34 0.8 0.18
8 2.106 -0.751 -1 0.50 0.26 0.18
9 -0.751 2.106 -1 0.16 0.80 0.18
10 -2.106 0.751 -1 0 0.54 0.18
11 0 0 0 0.25 0.40 0.30
12 -2.106 -2.106 -2.45 0 0 0
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Table 2  Effect of different fertilizer on nitrogen compound of high oil soybean
A F I b2 AR R i IR T BR AL 5 it (ST
Growth stage Treatment SP/ % FAA/pg +100 g NR/ugNO; =g '+h~! NO; -N/ug- g™

1 38.1F 3718.63B 191.54C 1187.8G
FFE 2 45.9BC 3386.61C 153.07E 1753.8CD
Blooming 3 48.5AB 2702.74EF 151.85E 1954.3B
4 42.5DE 2830. 60DE 155.09E 1857.6BC

5 45.7BC 3766.80B 234.06B 588. 6HI

6 33.6G 3203.69C 72.49G 717.8H

7 49.3A 4363.71A 264.34A 2668.4A

8 28.7H 2255.50G 183.84CD 647.3HI
9 40.7EF 4320.39A 179.39D 1659. 1DE
10 32.8G 2993.77D 53.86H 1528.6EF
11 43.8CD 2613.60F 94.76F 1354.8FG

12 25.11 1813.40H 64.39GH 472.91
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Growth stage Treatment SP/ % FAA/ug + 100 g~! NR/p,gNO2 “eglep! NO*- N/pg-g -l
1 19.6C 1719.96BC 52.24BC 1032.5D
gk Y 2 23.7AB 1132. 66EF 41.71CD 1548.9BC
Pod filling 3 13.2F 1316. 19DE 30.54CD 1657.4B
4 15.3DEF 1407.96CDE 53.45BC 1679.1B
5 17.4CDE 2545.86A 74.51AB 495.3EF
6 18.2CD 1297. 84DEF 19.84D 691.0E
7 26.8A 2793.38A 89.09A 2018.7A
8 20.4BC 1554.78CD 42.11CD 637.2E
9 25.4A 2527.51A 38.06CD 1549.7BC
10 18.5CD 1903.50B 27.13CD 1322.8CD
11 20.7BC 985.83FG 34.83CD 1259.6CD
12 14.7EF 728. 838G 16.20D 338.7F

SP R AT A 15T FAA fRERIF 8 ZUERR ;s NR AR IROA R NOs - N AR A

SP: soluble protein; FAA :free amino acid ; NR :nitrate reductase; NO;~ — N :nitrate nitrogen
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Table 3  Effect of different fertilizer on yield of high oil soybean

7o AR 7 i 225 W
A Yield Relative yield Difference significance
Treatment

/gepot™' /g« pot™! /% 0.05 0.01
1 221 -5 -2.2 ab A
2 193 -33 -14.6 bed ABCD
3 190 -36 -15.9 bed ABCD
4 204 -22 -9.7 abc ABC
5 174 -52 -23.0 cde BCD
6 164 -62 -27.4 de CDh
7 226 - - a A
8 207 -19 -8.4 abc ABC
9 197 -29 -12.8 abed ABCD
10 189 -37 -16.4 bed ABCD
11 214 -12 -5.3 ab AB
12 149 -77 -34.1 e D
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