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Abstract: An experiment about cultivar selection and technology integration of mechanical grain harvest were
carried out in Gongzhuling, Lishu, Yushu, Yitong, Dehui and Changyi in 2013-2017, 8 groups were conducted by
mechanical grain harvest and evaluated. The results showed that the mean of grain breakage rate was 6.40%, which
was higher than the national standard of <5%, the mean of the impurity rate was 1.05% lower than the national stan-
dard of less than 3%, and the mean of the yield loss rate was 4.47% less than the standard of 5%, but there was a
great difference among the experimental groups. The grain water content generally followed normal distribution with
the mean value of 26.55% and was significantly positively correlated with the grain breakage rate and the impurity
rate, respectively. Moreover, the high water content was an important cause of maize poor harvest quality. At pres-
ent, there was no significant correlation between grain moisture content and yield under the tested conditions.
Based on two important indexes of grain water content and yield, three cultivars with higher yield than average and
grain water below average, that is, Xianyu027, Nonghua205 and Dika517, were selected for maize mechanical grain
harvest by bi—directional average method.
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Table 1  Information of the experiment
Ay RIS i i e g RERhSE GERRHE R R /o
Year Site Cultivar Number of (H-H) (F-H) Harvest Remark
cultivar Sowing date Harvest date ~ method
2013 pHE A il 516, 4¢4E206, 44 101, 573,
KIML4 550958, FERE 3008, S5 F 335, K& 187,
968, I M753, th#.909, 17 4.28 10-17 BRI BIR™E
155011002, f550.129, #4516,
13517 3%, YK185, YK 198
oI FBERL 958, fAE 101, 44 106, 45 F 335
4 4.25 10-20 BRI
(G Sk
2014 A TFIATE £AE101 John DeereC110
BT 54K ES18 i
L6~ 4.23 10-23 HURLIL ) X
(O R A I
R B B 101,48 4E 106, 41K 206, P E 3008,
FUR 618,71 E 8201, B4 808, 1 14: 845, 10 4.28 10-04 AT Wk
JeT 335, 5958
2015 FiRHE BF 618, %5 E 027, 41 101, 1541 808,
FUR i 7588, K 88, 45 99,3 159,
R 517,56 335, k42 106, 71032, X
MR 17 S8 355 4K fz' 23 4.25 10-15 ATk FREE
£e4E205,MC812, 548 728, 7" K 525,
H4:308, FRLE 505, #4303,
TE218, H4 318, HH958, i fE 150
N T RAE032, T £ 218, P4 166, H4: 318,
R FREA 958,11 BA 588, fe K 101, T K 525,
B B.058, 113588, R42101, T 14 426 10-17  Hlbiokolk

ST 027, HptE 150, 4 4E 205, 3l 159,
i 517, 4 4E 106
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43R 1  Continued 1
Ay IR i il mA g RERSE EREEE kR &
Year Site Cultivar Number of H-H) H-H) Harvest Remark
cultivar Sowing date Harvest date ~ method
2015 M T BEL958, T 218, T F 525, 1L 588,
S F4308, 5618, R4 101, 721E 106,
A€ 205,31+ 159,43 303, 16 4.28 10-19 BRI
ThERLE 505, 161 808, -4 166,
HeE 027, 95 335
2016 A FEIAT FE 811,66, K75 185 919,
R JC136, 45318, %8757, R 402,
£ 15, B £ DF800, 36K 10, 19 4-28 10-13 HURLIL
516, 4801331, 8% 6500, F- 5 139,
FE 211,) 1877, 5638, # F 307
AR P24 636,11 B4 588 ,ND6318, #A £ 419,
FUR f5E 919, 3K 159, 15 & 556, # 1 998, 10 4.29 10-14 ML
S % 335, H05958
2017 FUREA 66, I 211, 998, F 8911,
B PEE 501, 4351913, 3l 159,466 15, 10 5-10 10-12 N Tk
i 919, F57 919
N FIBTHT FIE 211, 998, % E 501, 4 919, .
aoEn i = 6 5.20 10-11 MUkl
U AR R L8911, AKF 301
o) MBI FE 8911, E 501,919,
AICTH K913, H1E 998, 1 K 159, 1L #1575, 12 5:17 10-10  ATHiHk
TL66, SRR 728, K 1141, 1K 211
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Fig.1 The diagram of two—way average method with grain moisture content and yield
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Table 2 The quality of mechanical grain harvest in maize

Hb SNy AT S| THREH4(%) AT (%) S B (kg /hm?) SRR (%)
Site, Year Number of cultivar Item Brokage rate Impurity rate Total amount of yield loss ~ Total yield loss rate
i, 2013 17 SR 430+1.58 2.60+3.58 638.70+719.7 5.00+4.88
W 2= 0.80-7.4 0.20-13.2 128.40-2255.7 0.90-15.9
o TG FE 5, 2013 4 SR 3.90+0.76 0.30+0.11 165.75+110.85 1.30+0.70
W 2% 3.00-4.9 0.10-0.4 42.75-282.6 0.40-2.0
N EIE BT, 2014 6 FEH 7.50£2.5 0.20+0.04 76.80+57.75 0.50+0.33
W 2 4.90-10.6 0.20-0.3 21.60-183.3 0.10-1.2
N EIEES T, 2015 14 Y 7.001.70 0.30+0.23 1351.65+1493.55 22.70£13.6
e 2% 4.50-9.6 0.09-1.0 67.35-5734.65 0.50-50.0
i, 2015 16 FHIE 7.103.10 1.40+1.11 429.90+487.65 4.00+4.24
e 2 3.80-15.7 0.20-4.3 48.15-1701.75 0.50-14.6
N EIRIEFR T, 2016 19 SEHE 7.20£2.72 0.50+0.31 170.55+180.45 1.30£1.26
e 2 3.50-12.6 0.20-1.4 22.35-759.75 0.20-5.4
2016 10 SFHE 9.00+3.43 0.90+0.31 57.75+31.65 0.40+0.21
W 2 5.50-16.4 0.50-1.4 27.15-90.3 0.20-0.6
8 ISR A, 2017 6 R 3.40+0.78 0.1720.10 72.3025.35 0.70+0.09
o 2 2.20-4.7 0.07-0.31 46.95-97.65 0.60-0.8
A 154 FHE 6.40+2.84 1.05+1.89 515.70+844.95 4.47+7.66
W 2% 0.81-16.37 0.07-13.24 19.95-5734.65 0.14-49.98
80 i 4 100%
70 —— FZH % 1 80%
g 07 2
g- 01 / { 60% 35
2 40t E
30 4 40% E‘[)
= =
o 1200
10
0 0%
<0 20~25  25~30  30~35 >35
B 7K# (%) Grain moisture content
B2 Wk ERFREKESM
Fig.2 The maize grain moisture content at harvest
#x3 THEKREEXRIBREERZBMNEXXR
Table 3 The relationship between grain water content and quality of mechanical grain harvest
10 b A5 AR FEA RS SRS R R R
Site, year Sample number Breakage rate Impurity rate Total amount of yield loss Total yield loss rate
i, 2013 17 0.584% 0.34 0.412 0.337
AFIEHZR 2013 4 0.628 -0.754 0.527 0.437
S EW AT, 2014 6 0.692 -0.111 -0.097 -0.097
ANFIEZ L, 2015 14 0.249 -0.054 -0.055 -0.12
it , 2015 16 0.8073* 0.777%% -0.314 -0.341
A FIBEZK L, 2016 19 0.298 0.204 -0.025 -0.121
AL, 2016 10 0.862* 0.575 0.617 0.615
N TS T, 2017 6 -0.534 -0.048 - -
FSYEN 92 0.429%% 0.233%* -0.02 -0.03

T FRTE0.05 K B 225 B35 3R TE 0.0 K- 225 3. &I,

Note: * and ** indicatedthe significant difference at 0.05 and 0.01, respectively. The same as below.
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Fig.3  The relationship between grain moisture and impurity rate or grain breakage rate
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Fig.4  The relationship between grain water moisture content and yield per unit
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Table 4 The maize classification based on the grain moisture content and yield of different cultivars

s (kg/hm?)  Yield FHIFTIKHR (%) Grain moisture content
Y AL
Cultivar type Cultivar times i ez i %
Mean Range Mean Range
I %R 42 12 115.8+2 500.9 4468.4~16397.8 27.5+4.1 18.0~37.8
I 39 10 856.7+3 334.0 3597.3 ~ 15 739.5 23.03.6 16.8 ~31.5
MR 33 9956.9+2 731.6 1394.4 ~ 13 485.0 24.6£3.5 17.4~31.6
V4R 34 8 898.8+3 764.0 11260.8 ~ 11 372.1 26.2+5.0 18.0~35.6

PR R 2 M GETH(ER 5), 78 2 DA B AR
TER B e TR A SRR T E A
P T2 RBR)A 34, 705 5 1 027, 484K 205

FH R 517, ORISR & K 358 21.3% , ™
V-4 8 683.7 kg/hm®, AT AE g F K ALAHORLHCAAE ot Ao
R o 2PE(50%) K LA it ki Ak T 42 BR ) i b
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A 64, 735 e 335 AR B 728 Ll R 159
5618, T K 218 FIFEE 1 5, AR IR -1 7K
K 24.4% , B2k 10 735.3 ke/hm?, T HEE N

a5, R S K R 26.1% , 57771
11 700.8 kg/hm*; 56 & 335 S 6 A~ Uik, 1k &
IKZIE R 21.9% , B P37 11 397.9 kg/hm®, A<

BOE MR i T 5 HE 75 0 BORE T & Rl R 5 K R R SR T
KB EL 958 A1 | 335 S M AR AU RRY KEAL958,
Ao A R LB, A 958 20 7 A IR
R5 EEVMAIK EXKRFIGIELER
Table 5 Cultivar screened suitable for high—density planting and mechanical grain harvest
e sl (T 5 B THLE KA (%) B (kg/hm’)
Type Cultivar (Quadrant) Grain moisture content Yield per unit
T ECRA ek 027(10, 1, 1)

fete205(1, 11, 1)

HR517(10, )
B BRI SEE335(M, 0,0, 10,M, 1)
6181, 1, 1)
TR T28(T, I, 1)
TE218(1, I, M)
WAL, 0,0, 0,1,1,1)
HFE1SLI, T,N)

21.3+4.5 8683.7+3775.9

24.4+5.1 10735.3+£3058.6

3 i 5ihe

MR, AR E RN AR AU AR — B 7E 9
HIRZE 10 A9k 7. A3 H 13 450 R i 7
10 A 4 ~23 H , BAL G MABCGR BT R R 2 ~ 3 4] .
13 4395 WOIR B 4 1% 7K 32 3448 R 26.55% , H
i, D5% I REAAYL 5 32.1% , % T ki & K 2R 18% ~
2390 ISR R e Fre AR PR A~ (X A
AR A RIS, R AR 5 Ak R LB A
S IEASG . BRI, AT RAA K H E b FP A kR
Al 1 A2 T B R T RO AT TR A 3 v 1 2 B i A

R R KR Gl AU AR SRR A S
BT 1

AR SR R B 7K A 1 P AN SR B AT
]S 23 WA e L S KR AR S 027
A 48205 Fi il R 517, WAk B R 3 K R
21.3%, X857 8 683.7 kg/hm?, T H#E 47 Jy KM
0 b AR S R 5 E 335 R R 728 L R 159
B 618 .7 E 218 ML 1 5 gk if Fhr 34 &
IK R 24.4% , -1 577 10 735.3 kg/hm?, ATV A #51E
BRI SR o BT AUCRLOR S R i I BT
RVRAE B/ 225 65 3 R A s 4L o o vy ) 2K
W T ZE T 3k B A0 s S A e — 25 D
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