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Table 1 Levels of experiment factors and coding
R T o= &3t 7K ¥ Designed levels
Factor Code —1.6818 -1 0 1 1. 6818
N/kgehm? Xy 6 30 65 100 124
P,0;/kgshm? X, 6 50 115 180 224
K»O/kg+hm? X 3 40 95 150 187
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Y = 2 364. 84 + 24. 89X, + 40. 95X, —
30. 80X?—60. 91X? —30. 59X? +44. 55X, X, —
30. 55X, X, (2)
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Table 2 The quadratic rotational combination design and yield results
oyl Y i Coded value Jiti B 47 / kg e hm? Fertilizer amount 748 /kge hm™
Treatment X, X, X, N P,0s K,0 Yield
1 1 1 1 100 180 150 2388.0
2 1 1 —1 100 180 40 2300. 2
3 1 —1 1 100 50 150 2295.7
4 1 —1 —1 100 50 40 2169.9
5 —1 1 1 30 180 150 2120.5
6 —1 1 -1 30 180 40 2295.1
7 —1 —1 1 30 50 150 2200. 6
8 —1 —1 —1 30 50 40 2168. 8
9 —1.6818 0 0 6 115 95 2286. 6
10 1.6818 0 0 124 115 95 2269. 4
11 0 —1.6818 0 65 6 95 2106. 5
12 0 1.6818 0 65 224 95 2279. 2
13 0 0 —1.6818 65 115 3 2256. 4
14 0 0 1.6818 65 115 187 2300. 8
15 0 0 0 65 115 95 2367.3
16 0 0 0 65 115 95 2364. 7
17 0 0 0 65 115 95 2304. 5
18 0 0 0 65 115 95 2344. 9
19 0 0 0 65 115 95 2385. 2
20 0 0 0 65 115 95 2400. 5
21 0 0 0 65 115 95 2359. 6
22 0 0 0 65 115 95 2355.7
23 0 0 0 65 115 95 2401. 1
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Table 3 Analysis of variance
A8 S5k P Variation source S5 A SS A i df ¥ MS F Fo. 05 Fo. o1
X 8458. 30 1 8458. 30 5.3639
X, 22901. 00 1 22901. 00 14.5230
X 1549. 55 1 1549. 55 0.9827
X7 15075. 03 1 15075. 03 9. 5600
X3 58943. 91 1 58943. 91 37.3801
X3 14868. 10 1 14868. 10 9.4288
X1 Xz 3889. 62 1 3889. 62 2.4667
X1 X 15877. 62 1 15877. 62 10. 0690
X2 X 7466. 42 1 7466. 42 4,7349
8] )9 Regression 148016. 37 9 16446. 26 F,=10.430 2.72 4.19
F4r Resistance 20499. 46 13 1576. 88
g4l Lack of fit 13342.92 5 2668. 58 F,=2.983 3. 69 6.63
%22 Error 7156. 54 8 894. 57
S Al Total 168515. 82 22
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Table 4 Analysis of the interaction between the factors

X3
K & Factor

—1.6818 —1 0 1 1.6818
X1 —1.6818 2275. 36 2280. 20 2235. 87 2130. 36 2023. 34
—1 2297.56 2323.12 2309. 16 2234.02 2147.71
0 2278. 32 2334.25 2364. 84 2334.25 2278.32
1 2197. 48 2283.79 2358.93 2372.89 2347.33
1. 6818 2107.05 2214.06 2319.58 2363.91 2359. 06
X, —1.6818 1950. 78 2041.74 2123.70 2144. 49 2123.59
—1 2125.09 2201. 85 2262.99 2262.95 2227.85
0 2278. 32 2334.25 2364. 84 2334.25 2278.32
1 2309.75 2344. 85 2344. 89 2283.75 2206.99
1. 6818 2261. 33 2282.23 2261.44 2179. 47 2088. 51
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Table 5 Xi frequency distribution of high yield fertilizer application scheme and preferred results

X, X, X3
4 Code
WAL Times i Frequency  KEX Times  #ii % Frequency  K%X Times  #i% Frequency
—1.6818 1 0. 046 0 0 3 0.136
—1 4 0.182 2 0.091 4 0.182
0 6 0.273 11 0. 500 6 0.273
1 6 0.273 9 0. 409 6 0.273
1. 6818 5 0. 227 0 0 3 0.136
&1 Total 22 1 22 1 22 1
INAL I8 Mean 0. 397 0.318 0.091
#rifiEiR Standard error 0. 22 0.135 0. 235

95 % A5 X 18] 95% confidence limit —0.035~0. 829 0.054~0.582 —0.370~0. 552
Jiti HE 4 / kg hm 2 Fertilizer amount 63.8~94.0 118.5~152. 8 74, 7~125. 4
Fr0ME /kge hm 2 Central value 78.9 135.7 100. 0

N:P; 05 : K, O 1 1.72 1.27
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Study on the Effects of Application Ratios of Nitrogen,

Phosphorus and Potassium on Yield of Kidney Bean

ZENG Ling-ling, CUI Xiu-hui, LI Qing-quan, LIU Feng, WANG Cheng. YAN Feng,

JI Sheng-dong

(Qigihar Branch of Heilongjiang Academy of Agricultural Sciences, Qiqgihar, Heilongjiang

161006)

Abstract; ; In order to discuss rational fertilizer application scheme for kidney bean, the effect of the compound

of N,P and K fertilizer on the yield of kidney bean was studied using the 3-factor-5-level quadratic rotational

combination design. And the fertilizer response models were established between the N, P and K fertilizer and

yield of kidney bean. Based on the model, the best fertilized plan was determined. The results indicated that the

effects of N,P and K on the yield followed the order: P>>N>>K,and the interactive effects between N and K,P

and K were significant. According to the model, the fertilized plans which the yield of kidney bean over

2 300 kgehm?® were 63. 8~94. 0 kg=hm?® N,118. 5~152. 8 kg=hm® P,O; and 74. 7~125. 4 kgehm* K, O. The

ratios of N:P,O; : K, O was 1:1.72:1. 27.
Key words: kidney bean; N P K fertilizer;yield;effect
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