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Screening of suitable high density and mechanical harvesting
summer maize varieties in Dongting Lake area

ZHANG Tongke?, HE Shengyang®, YI Zhenxie'?, DENG Min™*", MA Wenjie!, LUO Honghing?

(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Maize Engineering
Technology Research Center of Hunan Province, Changsha, Hunan 410128, China)

Abstract: In order to identify the maize excellent varieties that are resistant to the dense planting and adapt to
mechanized harvesting in the Dongting Lake area, a field experiment was conducted in 2018, with six tested varieties
(Zhengdan 958, Yudan 9953, Xiangnongyu 27, Jingnongke 728, Qian 779, Fuyu 10) used as the material. A
randomized block experiment design was adopted to compare the yield and actual mechanical harvest performance
indexes of different varieties. The results showed that the growth period of the six varieties tested was 101-110 d,
Yudan 9953 and Jingnongke 728 had the shortest growth period (101 d). There was no significant difference in yield
among the tested varieties, and Yudan 9953(8 214.51 kg/hm?), Jingnongke 728(8 174.13 kg/hm?), Fuyu 10(8 065.61
kg/hm?) had higher yields. The regression equation of yield(y) and number of rows(x,), kernel row number(x,), grain
weight(xs) are y=—8 146.84+ 284.505x,+255.274x,+157.759x3; all three independent variables had positive effects on
yield. There were differences in the moisture content of grains(16.05%-30.16%) of the tested varieties during the
harvest period. The total loss rate of the mechanical harvest was 2.58%-4.85%, and the average value was 3.49%.
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Some varieties showed significant differences in the grain breakage rate, loss rate and impurities. The grain moisture
content of the tested varieties was positively correlated with the grain loss rate, ear loss rate and total loss rate. The
grain moisture content was positively correlated with the grain breakage rate, and had a very significant positive
correlation with the impurity content. Comprehensive growth period, yield traits and mechanical harvest traits, it is
Yudan 9953 and the Jingnongke 728 can be used for demonstration and promotion of dense-tolerant and suitable
machine- harvested summer maize varieties in Dongting Lake area.

Keywords: summer maize; cultivars screening; mechanical harvest traits; grain moisture content; grain broken rate;
impurity rate; Dongting Lake area
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Table1 The variety growth period of different maize cultivars
6 12
958 05-19 05-25 06-14 06-26 07-02 07-08 08-30 103
9953 05-19 05-25 06-13 06-25 07-01 07-09 08-28 101
27 05-19 05-25 06-15 06-27 07-02 07-11 08-30 103
728 05-19 05-25 06-14 06-26 07-01 07-08 08-28 101
779 05-19 05-25 06-14 06-26 07-02 07-10 09-02 106
10 05-19 05-25 06-13 07-04 07-19 07-24 09-06 110
22 Hid@EAREARE. BARSREER cm
9.47 10 779
2.2.1 AARMH 208
2 17.37 97.32 cm 10
22.03 779 119.83 cm 9953
958 728 86.76 cm
208.81 273.17 cm 1554 17.59 mm 16.72 mm 10
233.46 cm 779 273.17 958 27
cm 10 958 208.81
&2 k@i ry R AR
Table 2 Basic characteristics of maize varieties
fcm /cm /mm
958 (17.37+0.06)d (208.81+1.88)e (8.47+0.12)d (87.60+3.90)c (17.21+1.05)a
9953 (17.83+0.06)c (219.74+3.58)d (9.30£0.00)c (86.76+2.97)c (16.69:+0.63)ab
27 (17.73+0.06)c (217.18+1.62)d (9.1340.15)c (87.63+2.83)c (15.54+0.89)b
728 (17.37+0.06)d (237.35+3.62)c (8.10+0.10)e (92.52+3.16)c (16.49+0.91)ab
779 (18.07+0.06)b (273.17£2.59)a (9.53+0.06)b (109.57£3.79)b (16.82+0.62)ab
10 (22.03+0.12)a (244.52+1.79)b (12.27£0.15)a (119.83+2.67)a (17.59+0.45)a
18.40+1.69 233.46+22.24 9.47+1.39 97.32+13.43 16.72+0.93
0.05
2.2.2 BHRMIR S RARMK 10 779
3 1.67% 728 27 0.00%
15.87% 10
958 27 728 27 958 779 9953
10 9953 779 728 1.52% 9.62%
0.00% 1.59% 0.67% 27
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9.62% 10 9953 2.38% 27.40%
1.52% 27 10
7.23% 27 10 958
779 958 9953 728
*3 HilEMeE S REER
Table 3 Population traits and ear traits of maize varieties %
958 (15.87+1.37)a 1.59+1.37 (2.38+0.00)bc (3.17£1.37)cd (5.56+1.37)b (97.62+2.38)a (2.38+2.38)b
9953 (3.01+1.24)de 0.74+1.28 (1.52#1.31)bc  (1.52+1.31)d (3.03+2.63)b  (96.23+1.25)a (3.77+1.25)b
27 (9.62+1.09)b 0.00£0.00 (4.38+4.35)ab  (9.62+1.09)a  (14.09+#5.27)a  (72.60+0.80)b  (27.40+0.80)a
728 (6.39£1.30)c 0.00+0.00 (0.00+0.00)c (1.59+1.37)d (1.59+1.37)b  (95.20+0.07)a (4.80+0.07)b
779 (1.67+1.44)e 0.83+1.44 (1.67+1.44)bc  (5.04£0.08)bc  (6.71x1.37)b  (94.96+0.08)a  (5.04+0.08)b
10 (417+1.44)cd  0.83+1.44 (6.67+1.44)a  (5.83+1.44)b  (12.50+2.50)a  (94.17+3.82)a  (5.83+3.82)b
6.79+5.06 0.67£1.11 2.77+2.82 4.46%3.07 7.23£5.27 91.80+9.05 8.21+9.05
0.05
23 fHidmir g R EES R EEIREXYE 23.24 3223 ¢
10 27
231 FEASMREE 779 728 958 9953
4 412 433 cm 10 27 4
1434 18.14 80.05% 89.27%
cm 9953 779 958 9953 958 10
728 10 27 6 773170 821451 kg/hm?
0.09 135cm 9953 728 10
9953 958 27 958 27 779 5
9953 779 F 0141 P 0979 P
10 958 F
728 779 9953 728
x4 HAEMNTEREARER
Table 4 The yield of the tested varieties and its constituent factors
/em fem /em Ig 1% I(kg-hm™)
958 4.20£0.17 (15.47+1.39)b (0.34+0.22)cd (13.60+0.69)bc (32.43+3.48)a  (25.10+0.70)c (85.78+0.29)ab 7 963.37+1 264.09
9953  4.12+0.08 (14.34+0.06)b (0.09+0.08)d (16.60+0.92)a (31.10+0.80)ab (23.24+0.32)d (89.27+3.29)a 8 214.51+563.34
27 4.33+0.19 (18.14+0.71)a (1.35£0.26)a (14.20£0.80)b (27.47+1.74)bc (31.80+1.47)a (82.06+7.21)b 7 958.62+1 159.67
728 4.28+0.05 (15.77+0.77)b (0.820.05)bc (13.40+0.60)bc (31.53+2.64)a  (28.730.85)b (84.19+0.70)ab 8 174.13+566.73
779 4.33:0.07 (14.610.64)b (0.92+0.24)ab (15.80+0.87)a (26.63+1.33)c  (29.14+1.02)b (83.84+0.32)ab 7 731.70+377.85
10 4.14+0.09 (17.33+0.12)a (0.97+0.51)ab (12.27+1.29)c  (29.87+0.29)abc (32.23+1.29)a (80.05+2.48)b 8 065.61+445.92

0.05

x5 HARMNEERENNER

Table 5 Analysis result of variance for yield

df F

P

461 215.767 5
7 845 799.244
8307 015.011

12
17

653 816.604

92 243.153 0.141 0.979

2.3.2 FEHRLMKREG Z AKRMESH

6

6

(r =0.610)



46 6 653
(r=-0.537)
(r=0.753) (r=-0.397)
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Table 6 Correlation index among agronomic traits affecting yield of the maize tested varieties
0.744**
0.181 0.546*
0.221 -0.067 -0.393
-0.223 0.143 -0.157 0.221
0.322 0.292 -0.340 0.353 0.582*
0.107 -0.325 -0.212 0.042 —0.489* -0.233
-0.474* -0.289 0.253 -0.115 0.021 -0.537* -0.132
0.375 0.548* -0.155 0.363 0.746** 0.753**  -0.509* -0.397
-0.138 -0.050 0.075 0.316 0.273 -0.158 0.154 0.610* 0.034
Hox 0.05 kR 0.01
R®=0.749
2.4 iR A MR A2 EL 2 Mo (] 2=
(X3) y=—8 146.84+284.505x,+  2.4.1 FERBEFHAKE
255.274x,+157.759x%3 3 8
7 16.05% 30.16% 10 958
27 9953
728 779
3 = = NN = # . Y . 0 . 9
£7 HAGHERSREMRIEERS 65.77% 75.79% 958(75.79%)
Table 7 Regression model parameter between yield and 10 (75-04%) 9953
agronomic traits of the maize varieties tested 27 728
- 80.08% 85.59% 10
B
-8 146.840 2715.524 -3.000 0.010 6 21.62%
284.505 71.025 0.687  4.006 0.001
60.39% 958
255.274 40.568 1.012 6.292 0.000
10 27 779 9953
157.759 37.206 0.785  4.240 0.001
728
*8 MWMilmMEERETMAKE
Table 8 Main organ moisture content of the tested varieties %
958 (30.10+1.78)a (75.79+1.29)a (83.02+0.65)b (60.39+2.46)a
9953 (16.16+0.43)c (66.42+3.45)b (82.03+1.24)bc (25.55+4.67)c
27 (27.91+1.38)a (69.15+4.38)b (80.08+0.70)c (53.24+3.93)b
728 (16.05+0.76)c (65.77+2.74)b (80.76+2.47)bc (21.62+3.69)c
779 (22.94+1.06)b (70.61+1.09)ab (81.79+1.39)bc (53.09+1.61)b
10 (30.16+2.32)a (75.04+2.88)a (85.59+0.86)a (55.42+1.25)ab
23.89+6.29 70.46+4.65 82.21+2.16 44.88+15.97

0.05
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2.4.2 AU 84 B ) AEAT MK 9953 27
9 1.31% 2.33%
0
27 9953 1.31%
0
958 9953 728 779 728 958 2:33%
0
10 10 3.49%
5 9953 728 27
27 10
9953 9953 & 10 ik mihaIti it seters
86.67% 10 56.67% Table 10 Variety machine performance index %
#9  HadmMHLBUS B BRI 958 (0.90£031)c  233+014  (3.23+0.44)bc
Table 9 Investigation on straw traits in the field after harvesting 9953 (1.27+0.45)bc 131+1.13 (2.58+1.56)c
Jem Jem % 27 (2.55+0.51)a 2.30+0.69 (4.85+1.04)a
958 (22.85+1.13)d  (9.76+0.30)bc 63.33 728 (1.4140.32)bc 1.41+0.30 (2.82+0.22)bc
27 (20.2740.26)e  (10.42+0.14)a 60.00 10 (1.49+0.19)bc 1.72+039  (3.21%0.49)bc
728  (26.32+0.13)c (9.63+0.06)bc 80.00 1.59+0.63 1.89+0.70 3.49+1.08
779 (29.06+0.02)b  (9.71£0.17)bc 80.00 0.05
10 (36.20+0.09)a  (10.11+0.41)ab 56.67
11
0.05
3.06% 9.36% 10 5
2,43 BEXSAT G HUBCHE B4 AR B AR K AT 779
10 958
0.90% 2.55% 1.59% 958
F U SRR R AR R R
Table 11 The grain broken rate and impurity rate of tested cultivar during mechanical grain harvest %
958 3.66 3.06 (3.36+0.30)d 4.58 3.75 (4.17£0.42)a
9953 3.52 3.48 (3.50+0.02)d 2.65 2.62 (2.63+0.02)cd
27 4.45 4.34 (4.39+0.06)c 3.71 3.58 (3.65+0.07)b
728 4.95 4.62 (4.7840.17)c 2.38 2.36 (2.37+0.01)d
779 8.14 7.28 (7.75£0.43)b 2.61 2.02 (2.29+0.30)d
10 9.36 9.30 (9.34+0.03)a 3.04 2.90 (2.95+0.08)c
0.05
12 F 12 XA R KR S REIERRIHE X R
Table 12 The relationship between grain water content and
quality of mechanical grain harvest
0.309
(X) (Y1) (yz) 0.789** 0.828**
1 X 132
( 1 2) 0.186 0.033 0.13
-0.061 0.364 0.199  -0.403
y1=—0.022 5x°+1.158 4x 8.4545 R?*=0.1495 y,= 0.109 0447 0353 0302 0.694%*

0.003 7 x’~0.091 3x+2.942 3 R?=0.498 8

Cikk??

0.01



46 6 655
100 S R’= 0.498 8
8.0F o
. . [11-12]
S 60
MRS A
401 il 8
20 GB/T 21962—2008
0014 15 20 25 30 35 5%
% 15% 35 cm
1 L RFFRI S IKERE EZEH) K Z
- & ivkﬁ:lu 7k$‘ﬁf&h%ﬂ’]9&¥ 15%  25%
Fig.1 The relationship between grain moisture content and
broken rate of maize 7.23%
50" 10 (6.67%) 5.00%
ol . 8.21% 958
< a0l e 27 (27.40%)  15%
B S 86.76 119.83 cm 35 cm
20 .
779 273.17 cm
| 958 30.10%
T 15 20 2 20 3 25% 9953 728
1%
B2 ERIFHEKEESIREFNXFR
Fig.2 The relationship between grain moisture content and
impurity rate of maize
[13-14]
3 HFit5rhie 9953
6 101 110d 728
S 30
9953 728
10 821451 8174.13 . bl
) ’ ’ 2016(8) 160-162
8 065.61 kg/hm XU G X Analysis on the causes of cotton reduction in
8l Taoyuan county and discussion on the reform mode[J].
[8] Bulletin of Agricultural Science and Technology
2016(8) 160-162
[2]
]| 2018 46(1) 21-24
FENG Y SONG G D HOU X G Study of suitable
el mechanical harvest indexes in maize variety test[J] Inner
Mongolia Agricultural Science and Technology 2018
46(1) 21-24
[3] BORRASL ZINSELMEIERC SENIORML etal
x) (Y1) Characterization of grain-filling patterns in diverse maize
y1=—0.022 5x°+1.158 4x-8.454 5 R?=0.149 5 germplasm[J] Crop Science 2009 49(3) 999-1009
[10] [4]
(x) [ 2018 26(4) 79-84
9 DONGPF GUOYN WANGKR etal Evaluation
(Y2) y»,=0.003 7x°-0.091 3x+2.942 3

and determination of maize kernel breakage tolerance[J].



656 ( ) http://xb.hunau.edu.cn 2020 12
Journal of Maize Sciences 2018 26(4) 79-84 between maize grain broken rate and moisture content as
[5] GUNASEKARAN S PAULSEN M R  Breakage well as the differences among cultivars[J] Journal of
resistance of corn as a function of drying rates[J]. Maize Sciences 2018 26(4) 74-78
Transactions of the ASAE 1985 28(6) 2071-2076 [11]
[6] [J] [J] 2018 26(4)
2017 50(11) 2018-2026 55-62
WANG K R LI S K Progresses in research on grain LISK WANGKR WANGLC etal Studyonthe
broken rate by mechanical grain harvesting[J] Scientia Influencing factors of maize grain quality of mechanically
Agricultura Sinica 2017 50(11) 2018-2026 harvesting and corresponding cultivar selection in Jilin
[7] Province[J] Journal of Maize Sciences 2018 26(4)
[J] 55-62
2018 51(10) 1890-1898 [12]
ZHANGW X MINGB WANGKR etal Analysis [J1 2017 50(11)
of sowing and harvesting allocation of maize based on 2044-2051
cultivar maturity and grain dehydration characteristics[J]. LILL LEIXP XIERZ etal Analysis of influential
Scientia Agricultura Sinica 2018 51(10) 1890-1898 factors on mechanical grain harvest quality of summer
[8] maize[J] Scientia Agricultura Sinica 2017 50(11)
[J] ( ) 2044-2051
2016 42(1) 11-15 [13]
QIUB LUOSQ CHENPP etal Yield and agronomic ]| 2017(2) 88-92
characteristics of summer maize varieties[J] Journal of LILL XIERZ WANGKR etal Kernel moisture
Hunan Agricultural University(Natural Sciences) 2016 content of summer maize at physiological maturity stage
42(1) 11-15 in Huanghuaihai region[J] Crops 2017(2) 88-92
[l [14]
[ 2018 [J1 2018 26(4)
26(4) 63-67 68-73

[10]

GONGS GUOZY ZHANGZD etal
relationship between maize grain moisture content and
quality of mechanical grain harvest in Shanxi[J] Journal
of Maize Sciences 2018 26(4) 63-67

Analysis of

[J] 2018
26(4) 74-78
ZHANG W X WANG KR XIER Z etal Relationship

LISK WANGKR GAOJL etal
mechanical grain harvest in Lnner Mongolia Chinal[J].
Journal of Maize Sciences 2018 26(4) 68-73

Study on maize

FAER . £ A4k
EXL IR B B



