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Abstract: 4 points and 7 groups of mechanical grain harvest experiments were carried out in Miyun and Yang-
ing of Beijing from 2014 to 2016. The results showed that, the mean of broken rate was 8.81% higher than the stan-
dard of less than 5% in the technical requirements for maize mechanical harvester(GB/T 21962-2008). The average
impurity rate was 1.25%, and the total loss rate was 1.10%, which were lower than the the national standards of less
than 3% and 5% respectively. As the harvest time was delayed for 10 days the average value of the grain moisture
content of 6 cultivars was reduced from 25.9% to 20.9%. The harvest quality of maize was greatly improved with the
broken rate decreasing from 5.71% to 3.68%. According to the two—way average mapping method, we selected 5
maize cultivars suitable for mechanical grain harvest, including Ningyu524, MC703, Zhenjin 8, Denghai9 and Lian-

chuang808. And the average of grain moisture content of these cultivars was 23.27%, 4.71% lower than that of

Zhengdan958(27.75%), and the average yield was 14921.7 kg/ha, 14.87% higher than that of Zhengdan958.
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Table 1  The basic experiment information of the mechanical kernel harvest in Beijing
. SANECE FRRPEE A AR A] % E
G R i HTEE '
. . ™) (H-H) H-H) (F-H) Remarks
Year Site Cultivar
Numberof  Sowing  Emergence  Harvest
cultivars date date date
2014 Brmmll 101, K 5.958, 5Bl 528, 5t R 968, 5iR} 665, 15 5-05 5-15 9.24 Wi
FEEREERT PR 8201, E04r 845 EA 808, T° K 525, TF K 524,
T 735, RE66,115.909, B 945, e T 335
Bl RAE101, 5B 958, 5UF} 528, 5URL 968, BUR} 665, 15 5-05 5-15 10-09 5 gk
FFREERS  PEE 8201, .4 85 BEA 808, T K 525, 7 K 524,
TR 735, RE66,115.909, B 945 e T 335
2015 FErummls 4101, 455958, SifeRh728, 1541808, MC703, 16 5-05 5-14 9.29 BRIk
FURsR B 618, T E 524, B4 308, DK517, T E 218,
FL4x 318, #Mr 3= 303, PEL 909, R K 505,
SeE 335, 10588
B MC703, 5URFFT728, RAE101, FRELO5S, HiE618, 6 5-05 5-14 10-09 & gk
FHPRERT 164 808
FEPR FBEAO58, A 101, HUFFT728, MCT703, 618 5 5-06 5-15 10-08  Hge Lk
FEPR FBEAO58, fAE 101, HUFF728, MCT703, 618 5 5-05 5-15 10-08  WSERHIL A Wik
2016 #H=IX SURFET28, MC703, FE 139, 115588, K5H1958, 11 5-05 5-13 9-28
[t 1A 808, FRAE 101, ILHL575, H4:308, 618,
K 159
1.2 MWikA*E A)—F TJGH W 2B E A X FEARICHEI T B0 X

DX 10 m A7 AR BT3B SO R AR (B IR R
TRk, L B 10 bk, DRk i BB, U 42
PR R R R TR PR R TR, PR
g ORI A il L B ORI
o =45 Rt
1.3 mMSEERHIETE

B RS AR FRE 5 KR 2R bR, R
PR [ -2V P R 3t A U1 g 4 26191
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R EER T 5% , e 1 (B = 2016 4F)i8 5] 24.4%
TR IAE N 1.25% , 5.5 2t 2 F%Kiqﬁﬁm?
B EBRARE ; P i R T (B R 224.25 kg/hm’,
PSRN 1.10% , /NTF<5% FEArbRtE, 1 Fal i, 7
B PR i e 2 H TG B ORI 7R 1 3
LI ]

K2 FERWMAKSIRE

Table 2 The harvest quality of maize mechanical kernel harvest

Hogi WgRERE BH FRIEKR %) ;7 TR 3(%) AR BB (kg/hm)  BPURE
Site Harvest Ttem Grain moisture (kg/hm?) Kernel broken (%) Total amount (%)
date content Yield rate Impurity rate of loss Total loss rate
Jbmis s 2014/9/24  FHE 2444210 13 576.0+1 423.6 5.8+1.1 1.3£0.7 363.1£293.0 2.6+2.1
W2z 20.6-282  10737.0-16 027.5 3.8-7.8 0.5-2.9 8.3-1387.7 0.1-10.3
2014/10/9  FfA 22.7+2.6 13 576.0+1 423.6 6.9+2.5 1.5+1.1 155.5+149.4 1.1x1.0
&= 18.8-26.9 10 737.0-16 027.5 3.8-12.2 0.1-3.4 9.2-551.8 0.1-4.1
L= 2015929 FfH 25.8+2.6 12 583.9+1 762.1 4.7+1.8 1.540.6 55.5+29.9 0.4+0.2
W= 22.6-31.4 9 140.7-15 569.6 2.7-8.3 0.4-2.8 13.0-113.2 0.1-0.8
2015/10/9  F¥{E 19.242.1 12 583.9+1 762.1 3.7+0.6 1.2+0.4 19.4+10.0 0.14+0.07
Me 2z 17.6-23.7 9 140.7-15 569.6 2.7-4.6 0.7-1.7 5.0-31.3 0.03-0.23
L= 2016/9/28 FIE 26.1+2.0 12 632.9+1 163.7 24.4+6.9 0.6+0.5 — —
Wz 23.4-29.9 10779.0-15069.0  14.6-33.2 0.1-2.5 — —
ait S 24154311 13 115.55+1 57448 8.81+8.02 1.25+0.86  224.25+290.85  1.10+1.75
W2 17.6-31.5 9 140.7-16 027.5 2.67-3322  0.05-3.37 5.0-1387.7 0.04-10.36

2.2 AEIRHIRHRIT ER UK REN N
FIFH 201549 H29 HFI10 A 9 EIWMLI&%‘*Q*
SRR AT R B (3R 3), B3R 10 KR, fikik 6 4~
Tt T K AL B K R IAE H 25.9% 5483 20.9%, TI?%%
T 50 5 8 BORUGER T £ R i

=L 2H

H AT

S N BT N SRS NG LI e R R RS R
5.71% T R %) 3.68% , AR 1 2.03 1~ 43 115 22 K
REAE T 0.43 4 E 43455 Y5k Al il 78.75 kg/hm® T
£ 19.35 kg/hm?, MK T 59.4 kg/hm®, VA EFEHH, &
KA N T LB S s R I

R3  FREIFHAKERST FAKYIR BRE K00

Table 3 The effects of different harvest time on maize harvest quality

THRLE KR (%) BBRE(%) AR5 (%) VBRI (ke/hm’)
i Grain moisture content Kernel broken rate Impurity rate Grain loss weight
Cultivar
9:29 10-09 9-29 10-09 9:29 10-09 9-29 10-09
FeAE 101 24.8 20.0 5.73 3.87 1.77 1.62 80.70 8.25
FBELOS8 27.8 24.9 2.80 2.67 2.17 1.08 64.80 31.35
HURET28 25.0 20.4 478 3.22 0.91 1.46 53.25 5.10
1808 24.4 19.3 8.33 4.62 1.47 1.72 55.95 17.85
MC703 27.4 20.6 5.02 3.89 0.86 0.68 113.25 30.00
HiE618 26.1 20.4 7.60 3.82 2.79 0.84 104.70 23.70
¥y (E 259a 209 b 571a 3.68b 1.66 a 123a 78.75 a 19.35b
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2 BRI RN SIS HEAR 025 R IH (% 5),
ANTRPSCER ML [T WSO ot A A d 2 2 5, Herp i
FRAIL A SR B KA i 5 01 2% 5% 4 i1l ik £ 20.58%
F1.015% , b AR T 43 =g 14 8.83 F110.435 1~ H
O3 B IERLEIG I 66.3 kg/hm?, A [] K b 22 ]
BERRR 8 R RE R A B 22 Hop
KB 958 il A AR A iy, Gk B 18.46% , B A AR 1)

ARAE 101 5 1Y 3.79 4 43155 24 R S5 1 4B BRL 958
(1.90%) 4 B AR F MC703(0.28%) 5 4 1.62 4N T 43 455
TEORL B i i 19 50T 618 34 5] 318.45 kg/hm®, 3 IR fI%
) 0 2 958 =5 1 281.25 kg/hm®, MLk, A RIS 3R HL
I 5 L B R 23R 2% SO R T A A S 3 BLAE G
Fo HE AT SR KR S A7 AR B
(R FEI

x4 FREBERIME EARYIRE

Table 4 The maize harvest quality of different harvest machinery

. T2 (%) TR (%) kit (kg/hm?)
fir Kernel broken rate Impurity rate Grain loss weight
Cultivar
i WGRHLA ¥ reiliie IALA ¥ H el IGRHLA ¥ H
H 2958 13.83 23.08 18.46 a 1.82 1.98 1.90 a 44.55 30.00 37.20d
101 10.58 18.75 14.67 ¢ 0.32 1.39 0.85b 190.05 78.45 134.25 be
HURET728 15.00 18.75 16.88 ab 0.27 0.91 0.59 ¢ 123.00 27.00 75.00 cd
MC703 11.67 18.75 1521b 0.20 0.37 0.28d 185.55 136.05 160.80 b
Bt 618 7.67 23.58 15.63 be 0.28 0.43 0.36d 348.45 288.45 31845 a
¥ifE 11.75 a 20.58 b 0.58b 1.015a 178.35a 112.05 b
x5 AREMBERVARE ERBIKRE T E 5
Table 5 The variance analysis of maize harvest quality of different harvest machineries
%M B2 H Rl ¥ 5 FAH PiH R{H
Type Source of error DF Sum of square  Mean square F value P value R’ value
IS WeRpLAL 1 780.278 780.278 215.99 <0.000 1% 0.903%
i A 4 73.722 18.431 5.1 0.002 9%+
AR HILAL 4 159.389 39.847 11.03 <0.000 1%
2% 30 108.375 3.612
FSsie CERHLE 1 1.911 1.911 60.9 <0.000 17 0.948%
i 4 13.816 3.454 110.07 <0.000 17
AR LA 4 1.320 0.3300 10.52 <0.000 1%
W% 30 0.941 0.031
T R ALY 1 195.364 195.364 8.52 0.006 6+ 0.736%*
hi A 4 1 670.252 417.563 182 <0.000 17
AR B 52.714 13.178 0.57 0.683
2% 30 688.146 22.938

2.4 EEHIHRIK E K ST L

I FH A0 5 7K R B P P A SRR A 42 XL ] F-
PR Wi 4 21 (% =i 5 2014459 H 24 HES
1IRIERAN 10 H 9 H A 2 ik, 201549 H 29 Hilk
3,2016 49 H 28 HUSAR) It & A 43 5l i 47 43 26
JFHES, AR EW 6, FE2 MU B AR R e R
B f e T S KRR TR A & A (b
T4 WRBRYE 54, 50007 5 524, MC703, HA4: 85,
AR 95 A AN 808, H ki % K HF-° 23.27%,

B RS 51 958(27.75%) Ik 4. 71 A 43 i W34y B =
14 921.7 kg/hm?®, %548 20 958 it B 725 it 14.87% , T4
R EARIE FHUABRLIS S R . A5 T4 BRI
Rt 34 (55 335, P 8201 A 735, 1
T 7K E20.6% , B0 REAREL 958 1K 7.15 4~ H 43 45 °F
BIRAF= 11 762.97 kg/hm?, 555 BRAIK 9.45% . X 2L i
o 22 IR LA PR RE A5 (RBP4
AT DATE R R RN b DX R, sl A A R R 7T
Sy RS LA R . AN T — A s UG H R
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Table 6 The screened maize cultivars suitable for mechanical grain harvest

km AR (ARG FR) K (%) 7 (kg/hm?)
Type Cultivar(Quadrant) Moisture content Yield
TR KRR TP Y " TES24(, 10, 1) 229 148124
TP, 3E BRI MC703(10, 1) 24.8 134254
H485(I1, ) 22.1 16027.5
B9 (11, I 22.4 15421.5
BBl 808(M, I, 1T, 1) 23.0 14921.7
V-1 23.04 14921.7
FRLEACRAR T B = B JR517(10) 24.4 15569.6
TP B ORI D SeE 33510, I, 1) 21.5 11302.4
713 8201(1, ) 20.6 12457.5
TR 73510, 1) 19.7 11529.0
- 20.6 11762.97
TR KRS TR R T 218(1) 23.7 11560.2
T F4:318(1) 24.4 10944.4
TR 505(1) 24.9 9140.7
FE 35 () 23.4 10779.0
J#-R 159(1) 25.3 11689.5
fteron(l,1,1,1) 26.1 13730.0
HFR968(1, 1) 27.1 1 4454.0
TES25(I,1) 24.3 137445
BiE618(T , 1) 26.4 137434
V-1 25.98 13917.96
PO HE958( 1,1V, IV, IV) 27.75 12990.38
3 0 LR, DRI 3R 5 6 P A SO R I R i — 2D

X ECR IS A T 1 R MU R A i —A~
FEIRAT ORI TR S K R i 5 5 B s R e
RIE AT R R ] T ORISR AT 1 F )
YRR B KO S AR U M TR
Ui RE ST LR A R . A SCR RS K S
AW FEAR , SR AL ] S A P X (ko
F17 500 000 A 0 v 7 K v R B A B A
T K 524 MC703 K4 845 E: I 95 A A1 808 45 5
AT FPVE AL 5 F FORIE BRIl o 3
Pl 7 55 K R34 R 23.27% , B 6 R AR PR 958
(27.75% ) 4.7 1A E 43055 P2 877 14 921.7 kg/hm?,
BORSBALO58 X WA H 14.87% . ILAh, 51550 72N
TR SCR B , BRI T KXo i b B e
AE T /AUREE R | ORI BE ) S I8 R4 s T

%R .

TR E 7K R AN R A T HL3E LT AR
A BN AR AMERE , BB — 2T
PR . ASCRIFSE R R K 8.81%, /& H Al
bt T FRBUMRL A7 1Y B B ). AR A
P AMIF 5T 2R B, RT3 8 55 SO R sS —A8 B5 7K 23 1o
AR, Z R FREER R MGRHUEEA AR
BE i A5 52 A, AR R B AR R KR — Ak
T 18% ~23%"", FEILE FH L KX, 56 R &
F AR R, Bt s — e 9 H LA =
Hh ) s B AR BESCE  A 1 A2 H RS ) e
FH (RS AT AR K o AR SO [RIMSCIR B B IF et 36 B, 4
WeakAt I 9 A 29 HEERE 10 A 9 H , i & A7
L ACRIE H 25.9% T F#5 20.9% , TR i3 n]
1 5.719% K51 3.68% , W3R ot it B W kst . IR,
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