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Effect of Nitrogen, Phosphorus and Potassium Fertilizer Combined Application
on Dry Matter Accumulation and Yield of Soybean
WANG Zheng, GAO Rui-feng, I Wen-xiang, NI Yong- jun,JIANG De- feng

(Qingdao Agricultural University, Qingdao 266109 , Shandong, China )

Abstract : Much research showed that rational application of fertilizer could improve the growth and enhance yield of soybean
significantly. Shandong province is one of most important soybean production area of China,but the problems of no-fertilizer
and irrational fertilization in soybean production are widely existent,so the fertilizer application in this area has positive sig-
nificance to enhance the soybean yield. Previous study most focused on single or two kinds of nitrogen ( N') , phosphorus
(P,05) and potassium( K, O) fertilizer combined application,and there was less research on combined application of all the
three kinds of fertilizer. Soybeans cultivar Liaodou 11 and field experiment was adopted in spring of 2006 and 2007 year. The
effect of N,P,0O5and K, O fertilizer combined application on dry matter accumulation and yield of soybean were studied used
“3414” fertilizer experiment design in order to obtain optimum ratio of the three kinds of fertilizer for high yield soybean
production. Dry matter of soybean plant above ground increased constantly and of different part of plant showed dynamic
change during the growth period of soybean. Significantly positive correlations existed between accumulation amount of N,
P,05and K,O,which also significantly positive related with the dry matter accumulation amount and the assimilation ratio of
N,P,05and K, O was 2.89:1.00:1.75. Combined application of nitrogen, phosphorus and potassium fertilizer could improve
the yield of soybean significantly by 27. 9% — 43. 2% . The dosage of N 50.0 kg - hm ™ P,0, 105.0 kg - hm *and K, O
90. 0 kg - hm > (N:P,04:K,0 =1:2.1: 1. 8) was optimum ratio of the three kinds of fertilizers for the higher yield in soy-
bean production in experiment area.
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Table 1~ Scheme of “3414” fertilizer experiment design

B K- A
s R AHEH A Fertilization Fertilization amount
Treatments | CTUIZT levels /kg *hm =2
combinations

N P,0, K,0 N P,0; K0
1 NOPOKO 0 0 0 0 0 0
2 NOP2K2 0 2 2 0 90.0 90.0
3 N1P2K2 1 2 2 30.0 90.0 90.0
4 N2POK2 2 0 2 600 0 90.0
5 N2P1K2 2 1 2 60.0 45.0 90.0
6 N2P2K2 2 2 2 60.0 90.0 90.0
7 N2P3K2 2 3 2 60.0 135.0 90.0
8 N2P2K0O 2 2 0 60.0 90.0 0
9 N2P2K1 2 2 1 60.0 90.0 45.0
10 N2P2K3 2 2 3 60.0 90.0 135.0
11 N3P2K2 3 2 2 90.0 90.0 90.0
12 NI1P1K2 1 1 2 30.0 45.0 90.0
13 N1P2K1 1 2 1 30.0 90.0 45.0
14 N2P1K1 2 1 1 60.0 45.0 45.0

2 BHR5HH

2.1 WESRIRE A AN AXETFYRRZHNZ0

B K G AR [ 4D B R 4% A b 453
ST AR R IR 2, 2 AT, 4%
b BRI i B A AR R AR S R, )
1) 5 A F W b SR A 28 a2 T ) o £ 15
e, ANEAE A [F) b PR 22 (8] T4 5 AN
], WA A 2 el 3 T R A 25, H
BRIk B KT, WA A A, IR X R
TR AR IEVE F i 0, HoAth A 7 30 it IR Ak B
TY AR R m S T AR, 337,
7.6 F1 T AR R E B 5 A4 E BT YRR
KALHE



590 N s 440
2 RFAEFT R b4 T Y B R
Table 2 Dry matter accumulation of different above- ground parts of single soybean plant
Hilll FHEH] S5 BRI A
Seeding stage Flowering stage Pod setting stage Seed filling stage Mature stage
S Osii
Treaments  THIE  BEH/% ﬁf’iﬁ % FPME U/ FRE W% AR TWE WHbE AR
Dry weight ~ Leaf/ . Leaf/  Dry weight Leaf/  Dry weight  Leaf/ Pod Dry weight  Leaf/ Pod
per plant/g  stem W;ii/ier stem  per plant/g  stem  per plant/g  stem content/% per plant/g  stem  content/%
k=)

1 6.42a 1.28 9.69¢g 0.80 22.35e 0.88 31.61f 0.96 30.8 54.47f 53.7 53.7
2 6.42a 1.30 10.99f 0.89 23.12de  0.83 34. 86ef 0.85 30.3 69.12¢ 59.2 59.2
3 6.53a 1.31 11.8cdef  0.89 28.09b 0.79 39.32ab  0.90 27.8 79.40bed  57.2 57.2
4 6.45a 1.29 11.38ef 0.88 24.66cd  0.94 34.84ef 0.86 30.2 70.21e 59.7 59.7
5 6.15a 1.28 12.31abe  1.00 29.83b 0.73 44.85ab 1.00 31.2 80.47abc  56.5 56.5
6 6.36a 1.30 12.29abed  0.91 30.16ab  0.78 44.96a 1.02 30.3 86.99a 57.4 57.4
7 6.17a 1.33 13.09a 0.99 32.13a 0.70 44.63a 0.97 33.3 87.06a 54.7 54.7
8 6.41a 1.25 11.43def  0.91 24.70cd  0.90 35.29¢ 0.85 30.2 70.33e 59.7 59.7
9 6.23a 1.27 12.20bede 0.93 29.15b 0.75 40.22bed  0.89 28.4 82.30ab  56.6 56.6
10 6.16a 1.26  12.85ab  0.99 29.44b 0.79 40.30bc  0.89 28.8 81.18ab  55.8 55.8
11 6.13a 1.29 13.02ab  1.01 29.53b 0.79 41.28b 0.96 30.9 83.51ab  58.1 58.1
12 6.20a 1.26 11.89cde  0.97 25.77¢ 0.93 37.2cde 0.96 30.4 71.96e 58.1 58.1
13 6.09a 1.28 11.89cde  0.94 25.53¢ 0.93 37.83cde 0.99 29.0 74.47cde  56.6 56.6
14 6.24a 1.34 11.60cdef  0.90 25.6lc 0.91 36.97de  0.85 30.7 73.61de  56.8 56.8

ZH LB AT LSD 5 /28 i i 528 R ) Bl L

The LSD method was used for comparisons ; Leaf/stem represent weight ratio of leaf to stem plus leaf stalk.
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Fig. 1

The relationship between dry matter accumulation and N, P, 05 and K, O accumulation of soybean above- ground part
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Table 3 Soybean yield under different N, P, Oy and

K, O fertilization amount
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O accumulation of soybean above- ground part
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