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Abstract: Based on the mechanical grain harvest experiments carried out in four provinces and cities in south-
west China from 2017 to 2018, this paper analyzed the quality of mechanical grain harvesting and main factors that
affected the grain harvest quality. The results showed that, high grain breakage rate and loss rate were the main qual-
ity problems of maize mechanical harvesting in southwest China. The average grain breaken rate was 7.41%, and the
average total grain loss rate was 5.84%. The grain breaken rate and total grain loss rate were both higher than the na-
tional standard of 5% [“Technical requirements for maize combine harvester” (GBT-21961-2008)]. There was signif-
icant positive correlation between grain breakage rate, impurity rate and grain moisture content, while ear loss rate
and total grain loss rate were significantly negative correlation with grain moisture content. Reducing the grain mois-
ture content was beneficial to reduce the grain breakage rate and impurity rate, while it increased the ear loss rate
and total grain loss rate. Mechanical grain harvesting quality of maize was different among regions, varieties and
combine harvesters. According to the ecological characteristics of maize production region, Carrying out the re-
search on suitable varieties, harvesting conditions and grain harvesting machines were the key measurements to pro-
mote the rapid development and application of maize mechanical grain harvesting technology.
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Table 1 ~ Experiment information of mechanical grain harvesting in southwest maize region
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Table 2 The statistical description of maize grain harvesting quality in southwest maize region %
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Fig.1 Mechanical grain harvesting quality of maize in different regions
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Table 3 The statistical description of total loss rate with maize grain harvesting %
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Table 4  The correlation coefficient between grain moisture content and quality of mechanical grain harvesting

i r IS S TR R TRREBURR ISP S
Index Broken rate Impurity rate Kernel loss rate Ear loss rate Total loss rate
R 0.32:
TR 0.12 0.08
TR R -0.12 0.08 0.10
SRR AR -0.09 0.06 0.26%* 0.99%*
TR KA 0.5+ 0.15%* 0.12 -0.39%% -0.35%%

4 E 0.05 7KF L2 R 3, +7E 0.01 K LR RE,

Note: * represents significant at the 0.05 probability level, ** represents significant at the 0.01 probability level.
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Table 5 The quality of mechanical grain harvesting in different grain moisture content %
mh TARLEKE T S ES TR A FEREIU AR JSEGEAES
Cultivar Grain moisture content Broken rate Impurity rate Kernel loss rate Ear loss rate Total loss rate
Fe6s 33.94 A 1.53 A 7.74 A 0.74 ab 0.53C 1.27C
1E£167%5 27.55B 0.43B 552B 1.0l a 4.83B 585B
FLl6%s 23.03C 0.24 C 2.62C 0.54b 1333 A 13.87 A

T AFRVNG FREIR 0.05 K2 F B H A FRIRE THFRR 0.010KF2EREE . TRR.

Note: Different lowercase shows significant at 0.05 level, and different uppercase shows significant at 0.01 level. The same below.
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Table 6  The quality of mechanical grain harvesting in different maize cultivars %
i A R Ay & LS PP TR 3t e ISP
Cultivar Grain moisture content Broken rate Impurity rate Kernel loss rate Ear loss rate Total loss rate
HEFR} 288 29.79 a 1.39¢ 515a 3.67a 1241 a 16.09 a
18919 29.70 a 331h 6.09 a 1.54b 4.14¢ 5.68 ¢
EZETS 29.76 a 4.62 a 2.25b 0.42 ¢ 2.42d 2.84d
141505 29.72a 155¢ 2.56 b 021 ¢ 10.16 b 10.37b
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Table 7 Effects of different machinery on the quality of grain harvesting %
T H TR e FRDIES TR R BRI JSEiTPNES
Item Grain moisture content Broken rate Impurity rate Kernel loss rate Ear loss rate Total loss rate

LA 1 28.14 2.31b 5.24b 0.96 b 497b 593b
HLAL2 28.50 336a 3.64 ¢ 2.12a 4.90b 7.02 a
A3 28.08 0.68 d 6.15b 2.24 a 5.82a 5.33b
HLAL 4 28.99 1.51¢ 10.04 a - 5.68 a -
PRI - 1.97 6.27 1.77 5.34 6.09
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