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Development of a Rapeseed Reaping Equipment Attachable to a Conventional Combine (III)
— Analysis of Principal Factor for Loss Reduction of Rapeseed Mechanical Harvesting —

C. K. Lee Y. Choi H J. Jun S K Lee S, D Moon S, S. Kim

Field test was conducted to investigate primary factors reducing rapeseed harvesting using a reciprocating cutter-bar of
combine. The results showed that the correlation between crop moisture content and yield loss had a U-type, which
indicated that the yield reduction increased at too high and too low crop moisture contents. The proper ranges of crop
moisture contents were 27~35%, 21~56%, and 62~73% in case of grain, pod and stem, respectively. Crop moisture content
was negatively correlated with header loss, but positively correlated with threshing loss. In contrary, stem moisture content
showed positive correlations with total loss, threshing loss and separation loss. Working speed was positively correlated with
header loss. Total flow rate, pod flow rate and stem flow rate were highly correlated with threshing loss and separation
loss. However, grain flow rate did not show any correlation with total loss. According to the principal component analysis,
two principal components were derived as components with eigenvalues greater than 1.0. The contribution rates of the first
and the second components were 52.7% and 38.9%, which accounted for 91.6% of total variance. As a contributive factor
influencing total loss of rapeseed mechanical harvesting, a crop moisture content factor was greater than a crop flow rate
factor. The stepwise multiple regression analysis for total loss was conducted using crop moisture content factor, crop flow
rate factor and coefficient. However, the model did not show any correlation among independent and dependent factors
(R*=0.060).
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Table 1 Descriptive statistics of growth values

Plant |Height of|Height of|Diameter| Number |Standing
Date |height| the first | the first | of main | of plant | angle
(cm) |branch (cm)| pod (cm) |stem (cm)| of m* | ( °)

'08. 6. 11| 159 63 96 0.94 71.6 67
'08. 6. 12| 162 63 98 1.06 59 69
'08. 6. 13| 162 64 98 1.05 59 72
'08. 6. 14| 161 74 111 0.72 159 84
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Table 2 Relation between moisture content of rapeseed and a loss
of rapeseed harvested using conventional combine 120 16
X
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Table 3 Polynomial expression and coefficient of determination between moisture content of rapeseed and a loss of rapeseed harvesting
(** : Significant level 1%, * : Significant level 5%, number of samples : 23)

Grain moisture content Pod moisture content Stem moisture content
Polynomial Polynomial Polynomial
R’ R? &
Y = -111.5Ln(x) + 440.52 Y = 13731 %% Y = 4475.8¢ 06
Header = H S
0.696 0.495 0.561
. Y =0.6678e> 111 Y = 4.9076e 04 Y = 0.04550"0898
Threshing — i ¢
0.804 0.726 0.716
. Y =2.3312¢" %% Y =5.5099¢"%7* Y =0.3416¢""">
Separation — i ¢
0.271 0.314 0384
Total Y = 0.0384x” - 2.4128x +43.183 Y =0.0091x” - 0.6994x + 16.585 Y = 0.0495x” - 6.6848x + 229.86
ota . - o
0.221 0.347 0.436
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Table 4 Relation between working condition, grain quality and a grain loss of rapeseed harvested using conventional combine

Working speed Flow rate (kg/h) Grain loss (%) Grain quality (%)
(m’s) Grain Pod & stem Total Header Threshing | Separation Total Whole kernel MOG
0.53 1,184 7,756 8,940 2.29 5.44 357 113 99.49 0.51
0.44 816 6,225 7,041 1.31 6.41 1.68 9.40 98.68 1.32
0.63 874 4,526 5,400 3.79 2.44 0.96 7.20 98.93 1.07
0.47 785 4,051 4,836 2.40 1.65 0.54 4.59 99.30 0.70
0.38 978 6,717 7,695 1.78 4.80 1.74 832 98.66 1.34
0.33 935 5,686 6,621 1.33 3.45 0.58 5.36 97.67 2.33
0.45 1,054 5,354 6,408 1.78 3.83 1.71 7.32 98.58 142
0.53 1,115 8,366 9,481 1.91 4.96 7.48 14.4 98.59 1.41
0.37 983 4,065 5,048 5.30 1.55 0.37 7.23 9931 0.69
0.34 927 4,347 5,274 3.73 0.94 0.71 5.38 99.45 0.55
0.32 914 3,680 4,594 1.80 1.03 037 3.20 99.37 0.63
0.47 1,201 4,675 5,876 3.94 1.47 0.78 6.19 99.56 0.44
043 1,006 3,176 4,182 4.83 0.63 0.63 6.09 99.25 0.75
041 1,057 3,599 4,656 1.85 0.45 0.42 2.72 99.09 0.91
0.81 2,265 7,519 9,784 1.46 145 0.34 325 98.94 1.06
0.74 1,972 7,312 9,284 244 3.31 0.79 6.54 99.41 0.59
0.70 1,724 7,400 9,124 223 191 0.51 4.65 99.22 0.78
0.91 1,288 3,570 4,858 13.0 1.01 0.76 14.8 99.29 0.71
0.84 1,478 5,415 6,893 8.41 1.03 0.49 9.93 98.73 1.27
0.72 1,048 3,062 4,110 2.35 0.28 0.38 3.01 99.10 0.90
0.90 1,417 5,568 6,985 2.57 0.44 0.16 3.17 99.18 0.82
0.54 966 2,530 3,496 2.19 0.28 0.49 2.96 98.74 1.26
0.87 1,131 3,959 5,090 4.05 0.64 0.56 5.25 98.94 1.06

Table 5 Correlation coefficient between working condition, rapeseed moisture content, grain quality and a grain loss of rapeseed harvesting
using conventional combine (** : Significant level 1%, * : Significant level 5%, number of samples : 23)

Total loss Header loss Threshing loss | Separation loss | Whole kernel MOG
Grain moisture content 0.122 -0.593** 0.795%* 0.347 -0.211 0.211
Pod moisture content 0.312 -0.600** 0.655** 0.361 -0.076 0.076
Stem moisture content 0.439* -0.615%+* 0.676** 0.466* -0.153 0.153
Working speed -0.109 0.439* -0.307 -0.148 0.134 -0.134
Total flow rate 0327 -0.277 0.606** 0.481* -0.125 0.125
Grain flow rate -0.062 0.059 -0.107 -0.111 0.171 -0.171
Pod&stem flow rate 0.383 0.059 0.708** 0.567** -0.179 0.179
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Table 6 Component loadings, eigenvalues, percentage of total variance
explained for the first two principal components

PC 1 PC 2
Grain moisture content 0.936 0.083
Pod moisture content 0.943 0210
Stem moisture content 0.943 0.196
Working speed -0.767 0.579
Total flow rate 0.386 0.908
Grain flow rate -0.237 0.882
Pod&stem flow rate 0.488 0.834
Eigenvalues 3.687 2.722
Percentage of total variance “(%) 52.7 389

* © Calculated as cumulative value
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