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Analysis of Influential Factors on Mechanical Grain
Harvest Quality of Summer Maize
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Abstract: [Objective] Mechanical grain harvest is the developing direction of maize production, and harvest quality is the
main factor affecting its popularization and application. This harvest way in China is still in the preliminary stage. The application
areas are larger in the Northwest and Northeast China while experimental demonstration is just actively carried out in Huang-

Huai-Hai summer corn area. In this study, the influence factors on harvesting quality of mechanical grain harvest in summer maize
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were analyzed to provide supports for popularization and application of the technology. [ Method JFrom 2013 to 2015, twenty three
different maize cultivars were planted in Xinxiang, Henan. Twice harvests were conducted in 2013 and 2015 and once in 2014. The
moisture content and yield were measured before harvest. When mechanical harvest was finished, kernel samples were taken out
from the harvester to investigate the moisture content immediately. Then, the grain broken rate and the impurity rate were measured
in laboratory by hand-picked method. The ear and kernel loss rates were investigated in the field sample areas after harvest.

[Result] From 2013 to 2015, the results from 131 samples showed that corn kernel moisture content ranged from 20.80% to
41.08% and grain broken rate was between 4.98% and 41.36%. Grain broken rate increased with the rising grain moisture content.
There were 38 samples that broken rate was below 8%, accounting for 29.01%. When kernel moisture content was under 26.92%,
the broken rate could confirm to the standard of 8%. The results from 134 samples showed that the impurity rate was between
0.37% and 5.28%. There were 107 samples with impurity rate below 3% which accounted for 79.85%. The impurity rate also
increased with the rising grain moisture content. From 2013 to 2014, the impurity rate did not meet the standard of 3% until grain
moisture content was below 28.27% while the impurity rate was all below 3% with grain high moisture content in 2015. The loss
rate from 108 samples ranged from 0.18% to 2.85% all of which confirmed to the national standard. Therefore, the loss rate didn’t
limit the mechanical harvest quality. In this experiment, when kernel moisture content was lower than 26.92%, the broken rate and
the impurity rate were below 8% and 3%, respectively, and the loss rate met the national standard simultaneously, which could
ensure the quality of mechanical grain harvest. The study also found that there were significant differences in the broken rate and
the impurity rate among different cultivars, representing the importance of proper cultivar. [ Conclusion] Corn moisture content is
the key factor for the quality of the grain mechanical harvest. Significant differences existed in harvest quality among cultivars
when grain moisture contents were similar. Because of different growing conditions such as temperature between years, the grain
moisture contents at harvest were different, but it is feasible for Huang-Huai-Hai summer maize region represented by Xinxiang,
Henan to ensure the quality of grain mechanical harvest by choosing the adapted cultivars and adopting appropriate sowing and
harvesting time.

Key words: maize; grain mechanical harvest; harvest quality; grain moisture content
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Table 1 Information of selected maize varieties
P vl FIREAT HE AT S A AH W
Number Cultivar Crop year Audited information Parent Growth period
1 HEL 958 2013, 2014, 2015 [H'= = 20000009 H 585 7-2 96 K EREL I
Zhengdan958 State trial corn 20000009 Zheng58xChang7-2 96 days, summer maize in Huang-Huai-Hai
2 JeE 335 2013, 2014, 2015 % K 2004017 PH6WCXPHACV 98 K kR
Xianyu335 State trial corn 2004017 98 days, summer maize in Huang-Huai-Hai
3 RAEE 101 2013, 2015 [ 57 7K 2010008 NH60xS121 100 K ki 5%
NonghualO1l State trial corn 2010008 100 days, summer maize in Huang-Huai-Hai
4 i 909 2013, 2015 [ K 2011011 ¥ 58xHD586 101 K Sifkiie 5L
Zhongdan909 State trial corn 2011011 Zheng58xHD586 101 days, summer maize in Huang-Huai-Hai
5 8 5 2013. 2014 9 K 2010008 CR2919xCRE2 101 K ke S 4
Zhongzhong8 Henan trial corn 2010008 101 days, summer maize in Huang-Huai-Hai
6 WE 1S 2013 %41 2009006 HF2458-1xC712 99 K HOMEREE R
Huayul5 Henan trial corn 2009006 99 days, summer maize in Huang-Huai-Hai
7 fEsp 121 2013 % 2013014 HGS8xT £ 7-2 97—103 K T ifiie 5%
Dedan121 Henan trial corn 2013014 97-103 days, summer maize in Huang-Huai-Hai
8 fle s 2013 %1 2010021 5818x & 7-2 100 K Sl i 5%
Dedan5 Henan trial corn 2010021 5818xChang7-2 100 days, summer maize in Huang-Huai-Hai
9 115 2013 [ 7K 2001005 DH65232xDH40 97 K HOMERE R
Denghaill State trial corn 2001005 97 days, summer maize in Huang-Huai-Hai
10 i 618 2014 HAH 2013010 521xDH392 106 KX Sk 5 4%
Denghai618 Shandong trial corn 2013010 106 days, summer maize in Huang-Huai-Hai
11 7k 525 2014 [E & £ 2008003 TR 62x7 R 39 129 K RIBHRARTARX
Ningyu525 State trial corn 2008003 Ningchen62xNingchen39 129 days, spring maize in Northeast area
12 TR 721 2014, 2015 JHH K 2011005 TR 26x7 % 137 127 K HRAEJLF KX
Ningyu721 Yunnan trial corn 2011005 Ningchen26xNingchen137 127 days, spring maize in Northeast and North China
13 HE665 2014 LW K 2008365 M54x8121 129 K i T H
Liangyu66 Liaoning trial corn 2008365 129 days, spring maize in Liaoning province
14 k517 2014 T 2014015 D1798Z/HCL645 105 K e Bk
Dika517 Shandong trial corn 2014015 105 days, summer maize in Huang-Huai-Hai
15 el 808 2014, 2015 [H 7 £ 2015015 CT3566xCT3354 102 K HviEdE %
Lianchuang808 State trial corn 2015015 102 days, summer maize in Huang-Huai-Hai
16 4 9913 2013 FLHT K 2016005 H823xL42082 101 K, sifeigE A%
Jin9913 Hebei trial corn 2016005 101 days, summer maize in Huang-Huai-Hai
17 MC812 2014 HUHT K 2015003 5 B547x 51 2416 103 K sayfeify S 5k
Beijing trial corn 2015003 Jing B547xJing 2416 103 days, summer maize in Huang-Huai-Hai
18 DL1101 2014 — — —
19 HAKET728 2015 [ & £ 2012003 A MCO1x 3¢ 2416 98 K HUiH B %
Jingnongke728 State trial corn 2012003 Jing MCO1xJing 2416 98 days, summer maize in Beijing, Tianjin and
Tangshan
20 ¥ 303 2015 [H % £ 2015010 CT1669xCT3354 102 K HviEdE %
Yufeng303 State trial corn 2015010 102 days, summer maize in Huang-Huai-Hai
21 TR S05 2015 %41 2016002 CT1668xCT3354 98—104 K I ifiife 5%
Zhongkeyu505 Henan trial corn 2016002 98-104 days, summer maize in Huang-Huai-Hai
22 R4 816 2015 5% £ 2015016 7P402xB8328 101 R iy B 4%
Nonghua816 State trial corn 2015016 101 days, summer maize in Huang-Huai-Hai
23 NERRE 2015 HHE 2012034 B10194x %y 344 115 K BIRILEE =Rk
Hetianl Heilongjiang trial corn B10194xHe344 115 days, the third accumulated temperature zone
2015016 in Heilongjiang
EEWR A MR E AT Growth period is from variety certification announcement
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Table 2 Climatic conditions of the experimental station

bl AE W TR Rk H L £
Group Growth period Accumulated Precipitation Duration of
temperature (mm) solar
(C) radiation (h)
1 2013/6/15-2013/9/25 2815.9 3143 582.0
1992-2015 6/15-9/25 2579.9 378.8 593.1
2 2013/6/15-2013/10/12 3163.0 3143 682.0
1992-2015 6/15-10/12 2875.9 402.6 672.1
3 2014/6/12-2014/10/9 2916.9 451.5 562.1
1992-2015  6/12-10/9 2907.2 398.1 683.4
4 2015/6/10-2015/9/26 2813.9 319.5 658.0
1992-2015  6/10-9/26 2730.9 383.0 637.6
5 2015/6/10-2015/10/8 3061.7 327.1 715.2
1992-2015 6/10-10/8 2941.7 399.6 694.9

2 R
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Table 3 Differences in the harvest quality among cultivars at the same level of kernel moisture

2199 Group W 3KIS ] Harvest time Sl Cultivar

/K& Moisture (%)

WiWER Brokenrate (%) %% Impurity rate (%)

1 2014.10.09 DL1101
MC812

2 2014.10.09 Wi 517 Dika517
Tk 525 Ningyu525

3 2015.10.08 B 958 zhengdan958
A 1E 816 Nonghua816

4 2015.10.08 7 721 Ninhyu721
5E3 335 Xianyu335

5 2015.09.26 A4 816 Nonghua816

1A 808 Lianchuang808

24.37 9.43%%* 2.83*
24.77 5.88%* 2.34*
26.13 3.71%* 1.44%*
26.30 9.75%* 3.91%*
28.71 10.12* 0.60
28.83 16.05* 0.80
28.30 13.73%* 0.92%
28.00 22.47** 1.93*
38.10 41.36* 1.66
39.92 27.36* 1.36

w13 R RTE P<0.01 Al P<<0.05 /K L 225 i35 ** and * represent significance at P<<0.01 and P<<0.05
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