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Preliminary Research on Maize Grain Mechanical Harvest in
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Abstract: Maize grain mechanized harvest is a harvest technology that urgently needs to be developed in fu-
ture. However ,mechanized grain harvest is mostly impeded by high grain broken rate and poor harvest quality
that caused by high grain moisture content during harvest period. In order to popularize the mechanized grain
harvest of maize in Huang-huai-hai area,a new maize variety Xindan 58 that is suitable for mechanized grain
harvest in Huang-huai-hai area was employed with Zhengdan 958 as the control ,the mechanized kernel harves-
ting were performed in 25 different locations. For evaluating the mechanical harvest characters of the two varie-
ties ,grain yield , grain moisture content,impurity rate,grain broken rate ,and growth stage were investigated. The
result indicated that the averages of grain broken rate and impurity rate for Xindan 58 were 4.8% and 2.7% ,
respectively ,which all met with the standards in GB/T 21962—2008 Technical Conditions for Maize Mechanical
Harvesting. The grain moisture content of Xindan 58 and Zhengdan 958 ( CK) showed significantly positive cor-
relation with the grain broken rate. At 15 locations,the grain yield of Xindan 58 was higher than Zhengdan
958, and the grain moisture content was all less than 28% ,which was suitable for maize grain mechanized har-
vest. At 7 locations, the grain moisture content was less than 28% while the yield was lower than Zhengdan
958 ,which was less suitable for grain harvesting. In the three locations of Weihui City, Yongnian County,and

Jiaxiang County,it is proposed to postpone the harvest time appropriately to make the grain moisture content
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lower than 28% in mechained grain harvesting, so as to facilitate the development of Xindan 58 grain mechan-

ical harvest.
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Tab.1 Information of the experiment of mechanical grain harvest for tested maize varieties

i A A HEHY SFEHB/(A -H) RERAW/(A-H) BWEHW/ (A -H)
Variety Growth stage Average date/ ( Month-day) The earliest date/( Month-day) The latest date/( Month-day)
i 58 &R Sowing date 06 -12 06 - 04 06 - 20
Xindan 58 H ) Seedling stage 06 — 18 06 - 10 06 —28
I Mature stage 09 -29 09 - 16 10 - 13
3k Harvesting stage 10 - 06 09 -27 10 - 17
FR A 958 (CK) &R Sowing date 06 - 12 06 - 04 06 -20
Zhengdan 958 (CK) H W Seedling stage 06 —18 06 - 10 06 —28
I Mature stage 10 -01 09 -15 10 -13
3k Harvesting stage 10 - 06 09 -27 10 - 17
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Tab.2 Performance of quantitative traits,yield and growth stage of maize grain mechanized harvest

fih HiH 7/ (kg/hm* ) HPRL K B/ % AR % FFRLRERE R/ % A F M /d
Variety Item Yield Grain moisture content Impurity rate Grain broken rate Growth stage
B 58 - {H Mean 8445.2 25.5 2.7 4.8 108
Xindan 58 Ju [ Range 4368.0~11191.5 18.3 ~28.5 0.2~8.4 1.0~10.2 96 ~119
FR ¥ 958 (CK) S5 {H Mean 7531.3 29.5 3.3 6.4 110
Zhengdan 958 (CK) Ji [Fl Range 3585.0~10513.5 18.5~39.5 0.7~9.0 2.9~12.3 94 ~119
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Tab.3 Correlation analysis of quantitative traits,yield and growth stage of maize grain mechanized harvest

i el PEAR S A % fER R 2 AEEM
Variety Trait Yield Impurity rate Grain broken rate Growth stage

e 58 875 K it Grain moisture content -0.285 0.502* 0.514" 0.228

Xindan 58 Fe4e Yield -0.285 -0.163 0.098

Z& Jfi R Impurity rate 0.504 " -0.066

¥R WA R Grain broken rate -0.141

H 1 958 (CK) ¥R %5 7K B Grain moisture content -0.154 0.312 0.577 ** 0.069

Zhengdan 958 (CK) e Yield -0.405" 0.034 0.196

Z& JFi 3 Impurity rate 0.225 -0.144

-0.273

FfB7 T 12 % Grain broken rate

TE: x| S 3RIRTE 0.05,0.01 /K 1 B35 BB ARG,

Note: #* and ## represent significant correlation at 0.05 and 0.01 levels, respectively.
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Fig.1 The relationship between grain moisture content and grain broken rate of maize grain mechanized harvest(n =25)
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Fig.2 Distribution of yield and grain moisture content of maize grain mechanized harvest

2.4 HE S8 & E LML AU A TS X Y ik
AMSCAR SRF 35 K AR T 28% HL™ & T %)
HEKR 5 958 )™t - 42 fF Jy 45 b, BT . 58 P £ #Y 25
AR A 1S MR AR T R, o i O % B
o R B g B BT R E i N T R
R B rm T A T JRETEL GE R
T B R B T EORSO AT AT A HR T ER
58 FRL % K AR T 28 % {H 77 AR T X BECF 208 (5
IS BR ) 23 500 Dy BE 2 I 17 V& Tl i BH B 7
AR TR G R, B T R R W A

3 #w 5t

BT 1 XF 25 A SR IR B 58 A B
958 [ HLAR P KL 5 2 45 B 2E AT 0 B, 45 2R s, i
AR 58 [ 7R BT 8 445.2 kg/hm®  FFRL
K EEEIME R 25.5% R H WIS (E Y 108 d,FF
KL T Y (H 4. 8% , Z BRI 2. 7%
BIR5 G RERLBEIE A8 < 5% 2% it 8 < 3% K [E Z A i
(GB/T 21962—2008) ,

TE 25 A M, WK 018 B 58 RIS B 958 (14 FF
KL K SRR R AR R I 3 R R IR G
A WFFE R, WO I R L B 7K T 2 5 0 RO R R
(BN I P A 5T R A 7 S B A T R
AU E KRR E K ETE 18% ~23% W3k , i #F
RIAR T W RE T RS R, KRR R

S HL TR 1 1R 1 32 22 ol DXL 3R 52 ), {EL AT 4 R R R 5 7K
A e A2 T BOY AT R K ORF R B 9 8 I s A AR A S
K, AR EE R —8 . NI, 2 5 20 5 KLY 5 R
A e DR UEAE TF W3R I S LA AL R

N LT S S I e U S IV = 7 M A
BT AN B s B R TR R H M
B E TR T T e B R B 15 A
RUHTER 58 WS WK AL B K KT 28% HoR
THEBEL 058 5 V- M MH , J& T3 PR U A5 7 R
o AT R T R B S kT N T s
it 7 A~ Hb gL, BT R 58 WSCER WA R K AR T
28 % T ;= B A T X0 B S48, J& T B Wi A

F ST 2R B, 4 5 BhORF L 16 1 7K 3 23R 5 R A
KR R S T AR OC R ORL IR 7K R A A B AL
W T KRR i B B K R AR R AR S
e W 358 7K TR 25 R A I 7 R e 5 R R 1) I K R A
TEIEA " o F Kok L 7K 3 2 2 — > 3% Bd 1k
ARIER A 1 B R o LR B 25 18 B KR RL I &
BAERE, [ 25 A A 2R L R R R AR B K
2R AH G P A5 R 1 G K 33D S A DA T AR IR
T N 0S8 PR KRR K R A

TR KRR GERE R 3 A M kR ISR
KSR 28. 1% 28. 1% 28.5% ,3iX 3 > Hb 5 1Y
WOER I () 352 10 ) 20 B, 80 2 k3R Wk i 4,
A AU A R I 5 7K AR T 28% , fE— @ R |



44

Ty R A A

%48 %

WAV R RE A A1 25, AT S A 0] 7 0 Ji 5 DK OB iy Aol
HS8 I HLBRAL LN

Bk

[1]
[2]

[3]

[4]

[5]

[7]

[9]

[10]

FRE ] AR 547,2019,43(3) :48.
AILE. AL [T R BT 58 5 & R, 2002
(4):13-17.

i, fLIETS , L. T B ORI AL & e i
PR RO R LT] Rl B 5 38 45,2015 (2)
59-60.

P58 .. A KR RLHLAR fb e 3 B4R [T ] Ak AR
gk 2015(4) 14-6.

P, AR5, B UL, S R TR 3R K S b LB R i
et P S HC U S A bR 0 2 0 e [ 1. 3 R RO A2
2018,47(11) :25-31.

2R, T, WIPRAR S RIEVUEE 1~ 5 3 BL A
FORMUARL Y DR B ity Bl g P 23 M [T ] E R B2,
2019,27(1) :110-117.

22/ B R R R AL AR 5T it 2 ) PR 2R ROk R R
Mk I [J]. i 5 R4 (8RR ¥ M,
2017,35(3) :265-272.

2R, E v, W2, 55 S0 A T PL AR AL AR
PR E K T R AR [T]. R 45,2016 (4)
1-6.

Ewhn, 250 B B KA i iR e s R [T ]
[ Ak Bl 2 ,2017,50(11) :2018-2026.
CHOWDHURY M H, BUCHELE W F. The nature of
corn kernel damage inflicted in the shelling crescent of
grain combines [ J]. Transactions of the ASABE, 1978,
21(4) :610-614.

[11]

[12]

[13]

[17]

[18]

HALL G E,JOHNSON W H. Corn kernel crackage in-
duced by mechanical shelling [ J]. Transactions of the
ASABE,1970,13(1) :51-55.

PLETT S. Cron kernel breakage as a function of grain
moisture at harvest in a prairie environment[ J]. Canada
Journal Plant Science,1994 ,74(3) .543-544.

SesE 0, TaE AN SRAR T, . R K ML AR IR BT B BR
K H 5 EAKER R T]. o E &R, 2017,50
(11) :2036-2043.

by Vi  ARTE S SROF R, S B K BT B KRR ALK
B H Wk sz [T]. o E &AL 4, 2016, 37
(11) :78-80.

BEZE E it , EAR A, % K T ORPUAR AL R Uk w1 25
WF5E[1]. EHPFF2,2019,27(1) :118-123.
TN, R VEHEE 4. b Hl X T K B R W
ik B RS [T]. £k AE4%,2018,26(5) :
123-129.

HN I, U, 55 T K R AR M R 3L
WA 5Tk [T]. £k B ,2018,26(4) :79-84.
=) MUEE 2R T K TR K B () g A% R AH 5 4
T R AR it % K oy 5 [T ] B R VLR b B 2
1994 (6) :9-11.

AR, FARAE, 425, 5. BRI & K& E&
AHTLT]. PE R AR 24,2005 ,18(5) :534-537.
XU, B0 3t SR 5. R R ST A IR X R
B K R KGR A s e [T ] VLI AR B2+, 2016,
44(8) :130-132.

ZEWTE B U, S TORORERL AR B K AR B
FEHERELI]. 4 THIY B A ,2014,12(4) :825-829.



