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Working Parameters Optimization and Experiment of Precision
Hole Fertilization Control Mechanism for Intertilled Crop

Li Mutong Wen Xiangyu Zhou Fujun
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract. In order to increase the yield of intertilled crops and enhance the effective utilization rate of
fertilizer, a kind of corn automatic hole fertilization control mechanism for intertilled crop was designed.
The structure and working parameters of hole fertilization control mechanism were analyzed by soil bin
testing. The influence law of parameters of transmission mechanism on the accuracy of fertilizing control
was studied. The orthogonal rotation combination method was used with the power output shaft speed,
vehicle forward speed and seedling needle height as impact factors, the seedling injury rate and the fitting
degree of holes and plants as response functions. The regression analysis of Design — Expert platform and
the response surface method were used. The single-factor and multi-factor orthogonal experiment was
carried out. The results showed that, when the vehicle forward speed was 1.25 m/s, power output shaft
speed was 16.5 r/min, seedling needle height was 5 mm, the fitting degree of holes and plants can reach
to 0. 796 and seedling injury rate was close to 10% . The optimized parameters can meet the requirements
of corn fertilization during seedling stage.
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Structure diagram of corn seedling automatic hole fertilization mechanism
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Tab.1 Technical parameters of test-bed
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Fig. 3 Structure of fertilization monomer test-bed
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Fig.4 Photo of experiment
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Tab.2 Coding of factors
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Tab.4 Variance analysis of regression equation
for goodness of pointing-fit

JIERW PR AmE B FiE P
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Tab.5 Variance analysis of regression equation

for coefficients of injury seedling rate

FEEKWE FHM ABE By FAH P
LT 1908. 41 9 212.05  10.05  0.0002**
X, 29.29 1 29.29 1.39 0.2598
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X, 559. 10 1 559.10  28.40  0.0001**
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X2 8.83 1 8.83 0.42 0.5289
X3 16. 61 1 16. 61 0.79 0.3910
X, X, 50. 00 1 50. 00 2.37 0.1476
X, X, 50. 00 1 50. 00 2.37 0.147 6
X, X, 200. 00 1 200.00  9.48  0.0088**
it 274.19 13 21.09
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Tab.6 Importance of effects of factors on
response functions
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Fig.6  Effects of two factors on goodness of pointing-fit
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Fig.7 Effects of two factors on coefficients of injury seedling rate
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Fig. 8 Analysis plot of parameter optimization
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