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Orthogonal Polynomial Regression Analysis of Fertilizer
Efficiency Prediction Model for High Protein Soybean

TIAN Yi-xin,GAO Feng-ju,CAO Peng-peng
(Dezhou Academy of Agricultural Sciences, Dezhou 253012, China)

Abstract: In order to optimize the fertilizer application in high-protein soybean production, multivariate orthog-
onal polynomial regression was used in this paper to model the dependence between fertilizer amount and soy-
bean yield. The results showed that with the increase of nitrogen and potassium fertilizer application, soybean
yield first increased and then decreased, and with the increase of phosphorus fertilizer, soybean yield showed a
positive correlation line trend, and the effect size was nitrogen™ phosphate™>potassium. The variance estimate
of regression model established by orthogonal polynomial was 6=31. 261 6. and the 95% confidence interval of
high-protein soybean yield per hectare was U£1. 966=U=61. 272 7, with good effect. According to the model
fitting, the maximum yield of soybean was 3 365. 73 kg+hm?, when N, K and P were 56. 39, 70. 22 and
140. 00 kg*hm™, respectively. The multivariate orthogonal polynomial regression model has practical reference
value for predicting the yield of high-protein soybean under multi-factor fertilization.

Keywords : high-protein soybean; fertilization; production; multivariate orthogonal polynomial regression model
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2.2 Xg#st AR 4 AR BE, 535
NEZD Y EEZD T EFH A CK O R AT
AP . AHLEE NN 150 g« 4" A4k B
YuE 3 ANEE . M| R IR A0 T B S
FWNTE AR IR AR B R i il e 3R
JEHR L A B AL AR B AS R E A L2 A,
Bis 1k i 451 DA 3% AL 3R . A A B R R
36 g B 1% R, A b MR R R S8 ) A
HH B] F5 /K B B 50 %6 ~60%,30 d J& - I B 25 0 46
E A 51 O A i sl R R T 2588 K Bk
FERE LEE T THIRAR ke 5 h, phi SR
BB RS B4 8 J5 PR . K PR R S B i ] T
URAE VR RAE T TR 105 CHt 8 h )5
SBCH v 20, A R AR B R AN
1.2.3 MZRB A% & KHLPRE 15 5,
T 53 Z— RV-FRE 45 H B 2% o i i 1) 7 O o
KR FR L i Cd A Pb & &R A HNO, +
H, O, f& & 8 T B i ACh #2381 7 2E 477
fift s D R T 23 Ol O B 1 R 5 b A RS Cd A
Pb & R HC0. 1 mole L' SR AR 42 . i 1~ M I 73
L EEE I E
L2.4 &¥ESH B EHE S Excel 2016 5K
A S AR MEZE , T SPSS 19. 0 3k 47 07 2
G3AT . R A LSD Wk i 2 H LK .
x 1 HESIE RN ERRES R E
Table 1 Temperature and time of microwave

digestion of earthworm samples

P S FiF ]
Step Temperature/ C Time/min
1 120 16
2 150 16
3 190 26

2 HRS5nbr
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Table 2 Earthworm growth status under different treatments

i 15| 75 4 Earthworm weight/g Wi 451804 / 25 Number of earthworms W WA R .
b 51 ‘ 7 B
15 W5 5 5 Weight per )
Treatment ) Spawn
Before the test After the test Before the test After the test earthworm/g
36. 00 4.32+1.37 ¢ 86.67+1.15 22.00410. 00 0.214+0.04 040. 00
36. 00 17.59+2.62 b 94,6749, 85 91.00£1. 00 0.21+0.02 0+0. 00
] 36. 00 21.60+0.84 a 93.00%6.08 96.00+3.61 0.224+0.00 3.50+1.50
CK 36.00 3.2540.11 ¢ 93.00+7.55 17.674+2.52 0.194+0.03 040. 00

N FNE SRR 2 5 2 (P<0.05), R A,

Note: Different lowercase letters indicate significant difference( P<C0. 05) ,the same below.
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Table 3 Contents of Cd and Pb in earthworms

under different treatments

U 6] A PN o

Heavy metal content in earthworms/(mgekg!)

4 3

Treatments

Cd Pb
3.09%1.12 b 983.81£136.91 a
1.20£0.39 b 1001.354141. 95 a
J 18.3341.91 a 1129.39447.63 a
CK 20.07+1.88 a 1178.59432.74 a
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Table 4 Contents of available Cd and Pb in the
soil after testing under different treatment

conditions

T ARG Cd P &

JGEL . ) .
Available Cd and Pb content in the soil/(mg-kg!)
Treatment
Cd Pb
N 2.80+0.09 a 2046,01+57.88 a
Y 3.064+0.29 a 2120.704174.98 a
] 2.734+0.32 a 1717.68+78.48 b
CK 4,18+0.06 a 2148.03+89.80 a
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activity and rice straw application on the soil microbial

Effects of Organic Fertilizer on Earthworm Growth,
Cd and Pb Absorption in Contaminated Soil

LIU Qian-liang' , CHEN Xue-xue' ,JIAN Huai-liang' ,LUO Yang'*
(1. School of Geography and Resources, Guizhou Education University, Guiyang 550018, China; 2. Guizhou
Provincial Key Laboratory of Geographic State Monitoring of Watershed, Guizhou Education University, Guiy-
ang 550018, China)

Abstract: In order to promote the remediation of heavy metal soils,using earthworm Eisenia foetida as experi-
mental animal and straw,cow manure and sheep manure as organic fertilizer, the effects of organic fertilizer on
earthworm growth and Cd, Pb uptake in compound polluted soil were studied by indoor inoculation method.
The results showed that,under different treatment conditions, the order of earthworm quantity in polluted soil
was straw_>sheep manure>> cow manure >>CK (without adding organic fertilizer) ,and there was less fecundi-
ty when applying straw organic fertilizer; the order of average weight of earthworm was straw>>cow manure>
sheep manure > CK; compared with the control, the CD content in earthworm decreased by 84. 60% after
adding cow manure,sheep manure and straw. The content of Pb in earthworm decreased by 16. 53% ,15. 04 %
and 4. 17 % ,respectively. After the experiment, the order of soil available Cd and Pb content was CK > sheep
manure>cattle manure > straw. Compared with the control, the concentration of soil available Cd and Pb in
straw treatment group decreased by 1. 45 and 430. 35 mgekg',respectively. Therefore,straw fermented organic
fertilizer is more suitable for the growth of earthworm, which is conducive to the accumulation of heavy metals
Cd and Pb.

Keywords: heavy metal; organic fertilizer; earthworm
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