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Abstract: To popularize the technology of maize mechanical kernel harvest in Northern Anhui, China, seven

groups of experiment on mechanical kernel harvest were carried out from 2014 to 2017 at three regions of Yongqiao

District of Suzhou City, Guoyang County of Bozhou City and Taihe County of Fuyang City. The main results were as
follows: the average grain broken rate was 9.12%, which was higher than the national standard(5%) of GB/T 21962~

2008, the average impurity rate of 3.37% was slightly higher than the national standard of <3%; the total loss rate of

1.74% was lower than the national standard of <5%. So the higher grain broken rate and impurity rate were the main

problem of mechanical kernel harvest technology in Northern Anhui. Because the high grain moisture content at har-

vest is one of the main reasons for the high grain broken rate, it is beneficial for grain quality to postpone harvest to

October 10, and the grain moisture content of more than 90% of the tested varieties were less than 28%.
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1.1 KGR

RIS T 2014 ~ 2017 4F 43 i 76 2 B8 e b s X
(44 AT DX A M o ol b2 B X 0 B b | T 5
B PHAR ST B 3 b | B BT AR B OCHE pRZE M  22
T FH B BRIV SR AT . ik H RT3 AR
FE R BT Y F AR Y 67 4 K S RO .
R R DXFPAE , Bt AP ADAR TR 0.2 h?, AT 20K 2D
F1247,60 cm AT HFAE , P2 75 000 Bf/hm’,
A P[] 2 b A o A T R A4 R R R
HFICHR H A L2 1.
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Table 1 Information of the experiment

En R - P &bt a] Wkt Al
Year Site Cultivar Number of H-H) H-H)
cultivar Sowing date ~ Harvest date
2014 MF WA 808, MC812, T 525, T K 721, LR .2 45 i 618, R E 66, 13 6-15 10-08
DL1101, 4% 845l 517, HFh 8 5, #1958, S5 % 335
2016 W PREL636, BT 65, KBEA 958, BT EA 58, AR 728, 4 152, Hi4E 207, 13 6-10 10-04
L7550 5260, e 518, 4B 816, 45 335, 11K 517
WP BURRET728 10 575, 56 335, iR 517, 1 5 8201, BB 636 6 6-11 10-11
KA B SIS, B 4016, 5 605, %I 3737, & 6702, 5 T 335, 17 6-10 10-13
AY308, 317 1+1, B8 636, #4607, 11 517, 71 % 8201, 54 Rl 728,
101575, 18 318, k1 816, 43 152
2017 WE B 825, 3 E 303, AL 505, 4L HL913, B 636, B B 650, 7 L 58, 23 6+13 10-08
B 65, BT 68, MC670, TR Bl 728, 4o 18 55 4K 816, f4E 305,
T L6610 T 898, KL HL958, 3t 517, 3 653, 45K 335, thik 6323,
=~ 39,7 E 3518
W RAE816,RMES S, RAE305,MC670, i 517, 3K 653, 5Bk 728, 17 6-09 10-15
B 7 898, I 998, £t 919, 57 51 68 , Pk 5 636 , P51 50, 75 66,
P 825, PR E 505, #5303
KT 816, 4e4E55 4305, MC670,MC812,MC817, 7 8166, H1i 6323, 36 6-09 10-08

EHA6075,47 726, 4E5% 801, THFS18, JA T 18,1l F 517, 11 653,
ZRIA913, 7 F 303, 156401825, FRLE 505, U4kl 728, 5k 278, 7R 968,
T3S, HURBL 738, B 16, &6 139, A8 336, B 51636, e 50,

TEE 21,5615 601,11 H1.575, 11 F 585, 11 H1. 586 , BT HL 68, AL 958

1.2 KA E

15 P A5 (2016) K F AR BCE 9 B IR A i GE-60
R A W EN L B 32 R oK, KA R #2016,
2017)PIAE (il FHELIT 4088 U2 W1 A R HLI 3K
(R AR A5 WA ot o 1A A 2080, 38 A7 X A (2014
2016.2017)F17% FH £5.(2017) 1R ] 5 IR 45 #ilt GF-50
(ALZ-5F) BV A R AL oo e I 2 oK 5 01
HFIEA 417, B AP R BRI FRAS /N T 0.067 hm?,
1.2.1  FHEKSEZ AR Fele RN X T %

B ABGR PRI BENLECZ 2 kg 4, FH PM8188

ARG 0 SE A oK 38 AL S, SRR N L4k
N RN TR 3, TORLE o AR IC N KW,
JE TR A FR T R NKW 5 FEAR 41 (0 S 8
B PR 300 Ry S B TR T 40 B PR B,
STk H 0 KW 2, Bk J il BKW

ZR T #=[NKW/(KW 1+NKW)]x100% ;

TR AR =[BKW/(KW2+BKW)|x100% .,
1.2.2 @ RAAKR K FRE 7 &

FE A5 Gt R SR b B AL R B 3 AN A, B
FE AL IE S IR T80 17) LM 2 m MR FEIX, AR F
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1.23 FEME

S S @ N Vi & o S v TRy e
BB PR, R (A A B a5 oK
TR ff T (kg) , $2 TR K & 14.0% 15 H 52 PR
i
1.3 PAEHEHFEIT SR HE

VA FEAR AL PR K B2 1153 M1k H Excel 2003
FISPSS 19.0 8K AF#E4T

2 ER55HT

2.1 HABRENIRE R

2014.,2016 2017 4EILALHRNL 7 4> 0K AT
125 S, WORIAE 10 A 4 ~ 15 H 2Z Ja] , Sk i 7RL
FIKFIE 19.6% ~ 34.6% , V314 27.73% (% 2). 3K
HRCHCH 54 g0 72 ALK IS R A 5 o,
WA TE 1.97% ~ 34.37% , 48 H 9.12% ; 2% Ji 2%
I ATE 0.09% ~ 12.19% , BIME K 3.37% 5 V& R 2Kk
A3ARTE 16.06 ~ 1 898.06 kg/hm?, S4H{E 4 137.47 kg/hm®;
MR AGE0.17% ~ 22.4% , M J 1.74% . H
P CE R A A (GB/T 21962-2008) ) H AL
E B TR0 TR R <5% 2% JoT 56 <3% 11 H [] 483 2K S <
5%PIARE , B R 38 2% TR A =5 2 b 2 R OR B
R AER F B A, PR R R
SN ES 7y il | SR R N S W R 2 (X (R SUWN
M4

F2 ERVMARE

Table 2 Parameters of the mechanical kernel harvest for maize

Ay TR A i H THRE3E(%) FsiES IR (kg/hm?) BRI TR IRR (%)
Year Site Ttem Grain broken (%) Total amount (%) Grain moisture
rate Impurity rate of loss Total loss rate content
2014 A P £ S 3.80 + 1.31 430+ 1.29 436.60 + 33.3 5.01 +6.01 2521 +0.87
il 1.97~5.71 2.34 ~6.01 93.29~1898.06  0.98 ~22.40 24.10 ~ 26.50
2016 I P £ S 5.63 +2.01 0.55 +0.48 48.60 + 1.97 0.40 +0.22 28.18 +2.98
il 2.51~9.20 0.09 ~2.01 2215~ 117.80 0.19 ~ 0.89 2277 ~32.60
sk FHE +S  29.91 +3.06 329+ 1.78 44.63+0.33 0.37 + 0.04 23.34 +2.35
il 2634 ~3437  1.48~6.59 39.22 ~53.28 0.31~0.41 20.83 ~27.10
KA SEIME £ S 2229 + 1.51
Al 19.60 ~ 25.40
2017 i EIME £ S 9.07 +2.75 3.60 + 1.76 121.13 +5.35 1.75+1.35 24.55 +1.50
AR 5.78~17.97  1.55~8.20 16.06 ~ 284.25 0.19 ~5.51 23.40 ~ 29.20
sk FEME £ S 8.57 +2.70 4.59 +3.01 31.54 £0.52 0.25 + 0.06 27.75 + 1.17
Gl 440~13.65  1.66~12.19 26.00 ~ 133.5 0.17 ~0.36 25.97 ~29.93
KA EEIME £ S 25.69 + 1.52
Gl 22.60 ~27.90
it FEE £ S 9.12 +7.04 3.37+236 137.47 + 15.04 1.74 +3.22 25.74 +2.43
AR 1.97~3437  0.09~12.19 16.06 ~1898.06  0.17 ~22.40 19.60 ~ 32.60

2.2 EXRFHEKEREWNHEERNTM

TAS SRR I £ i A TR AR L 3,
R B R R A (2016 4 IR M 10 H 4 H
13 LT AR S K SR R 28.18% , S IR A 5 R B}
728 24 22.77% , Bt BT 52 60 1 329% 5 WU 3K e e 119
R 20174 iR B M 10 A 15 B, 17 AR 5 Fr 7
KE & K R E N 27.75% , Fe % 09 5T R BE 728
25.5% , F5¢ 10 FO BT 5. 58 SN 34.6% . 20142017 4F, I
R o 10 A 8 Hledk, 2 - akAY 13 .23 4~

T KR IE 53 90 R 25.21% 1 24.55% 52016,
2017 4F , KAHK S 05 F 10 A 13 H A1 10 A 8 Hlk
AW 17,36 4> S B0 -6 5 K SR {E 3 0
22.29% 1 25.69% ;2016 4, i FHi 25 (10 H 11 H UL
306 A3 i Bl 1R F 1 5 K R I {E R 23.34%
Geitah R, B gkl i X 2 S A E 10 A
4 HPLE W, A 85.6% 1 i B hi 5 7K 6 n] [ 2=
28% LA T s WA F] 10 A 8 H LAFIEEE, A 90.18%17)
P KRR R 2 28% AR, 37.5% 1 Rl [ 2 25%
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Table 3 The grain moisture content of maize cultivar at harvest

it (2014) i (2016) KA(2016) BH(2016) HiFF(2017) KA(2017) BH(2017)
mhoR EAR%) SR EAR%) AR EKE%) R EKEE%) A B EOKEE(%) i Bl EOKI(%) i Bl BKEE(%)
Cultivar Grain Cultivar ~ Grain Cultivar ~ Grain Cultivar ~ Grain Cultivars ~ Grain Cultivar ~ Grain Cultivar ~ Grain
moisture moisture moisture moisture moisture moisture moisture
content content content content content content content
TET21 265 SEE335 3260 HHE6702 254 SEE33S 27.10  HiH65 2920 4ER%801 279  Hies 29.93
K958 264 HEL60 3200 BiE4016 244 LRSS 25.10  FBHL958 2870 il 1586 27.8  41E816 29.90
K 66 262 AkfE816 30.93 605 238 BlH636 23.10 #3303 28.40 nUfeRl278 277 WRAI825 29.00
G618 259  iLH75 30.27 i 141 237 517 2220 HiHs 28.10 iL#575 275 BREL650 28.50
WES 256 FBEL958 29.70 4 152 231 JFFE8201 2163 66 27.90 MC812 275 44305 28.40
i g5 255  HESI8 29.53  HifE318 23.0  HURRFT728 2083 4R4E305 27.53  E21 273 RAESY 28.23
14 808 251 4E 152 28.37 iLHL575 22.8 fete 55 27.30 JIH185 27.1  HhEES0S  28.23
DL1101 249  HAE207 2740 4¢fE816 22.3 AH913 27.17  HLHL38 27.1 il 653 27.70
517 248 HiHL65 2680 HRFET28 2211 816 27.13  FHE 18 27.1 {3919 27.57
MC812 243 517 2577 HHE3737 2211 i 653 26.80 1fE816 270 HHL66 27.50
TES25 242 HiHL58 2547  BREL636 21.8 1441825 2673 AtEs5S 269 #7998 27.13
AL 242 P36 24.80 HES18 21.4 k517 2637  BEHL650 269  #F303 27.10
JeE 335 24.1  HURFET28 2277 HRAE607 212 MC670 2620 HTFH968 26.7  BEHL36 27.07
AY309 21.0 B 68 2593 #9303 266  MC670 26.80
k517 20.6 PRI ES0S 2593 ABH958 26.6  fHE 898 26.63
F1% 8201 20.6 k51650 2570 44503 263 K517 26.03
e 335 19.6 e 335 2557 HERF736 0 260  HURFFT28 2597
Ber636 2547 41825 25.9
1 % 898 2537 PRIES0S 256
SARFET28 2477 6075 25.4
FIE3518  24.63  SEik601 25.4
“AE39 2413 k6323 25.3
Fik6323 2340 78336 25.1
E4 16 25.0
BT 776 24.8
#5166 24.7
“AE39 246
MC817 24.6
IR 653 24.4
K517 24.3
SACRET28 242
B 68 23.7
k636 23.6
MC670 23.5
#1913 23.1
THF518 22.6
TS 25.2120.87 28.18+2.98 22.29+1.51 23.34+2.35 24.55+1.50 25.69+1.52 27.75+1.17
A5 24.10 ~ 22.77 ~ 19.60 ~ 20.83 ~ 23.40 ~ 22.60 ~ 25.97 ~
26.50 32.60 25.40 27.10 29.20 27.90 29.93
FAKRRT
28%¢Fhdi 100 38.46 100 100 82.60 100 58.82
H(%)
FRFET
25% i 46.15 15.38 94.12 83.33 17.39 33.33 0

Lt(%)
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Table 4 The relationship between maize grain moisture content and the parameters of mechanical kernel harvest

K R AR A LS e JsEiiES JsEin = il
Site, year Sample No. Grain broken rate Impurity rate Total amount of loss Total loss rate Yield
A, 2014 13 0.26 0.143 0.336 -0.342 -0.445
I, 2016 13 0.562* 0.416 -0.185 -0.353 0.580%*
i, 2016 6 0.296 0.869* -0.490 -0.062 -0.410
b, 2017 23 0.211 0.439+* -0.104 -0.217 0.012
imPH, 2017 17 0.320 0.679%* -0.001 -0.093 0.443+%
JSYEN 72 -0.269% 0.124 -0.157 -0.186 0.260*
552016 I3 H 5 66 0.311%* 0.085 -0.282* -0.254* 0.510%*

T 2 e AR DG I 5 AU .25

Note: * and ** represent significant correlation at 0.05 and 0.01 levels, respectively.
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The relationship between the impurity rate and the grain moisture content
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Fig.3 The relationship between grain loss rate and grain moisture content
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E e T HARIRES s B | PRI 2 X R e R
e [ ) RV 255 43T S5 KT
2 J5 2% e 2 P A DX R KA UAOR S 75 225G

FE ) —A B BT [, 5 A MU A g 25 SR
1) 2% 03 2R F- 49 35 3.37% , &b B 1] 22 1§ A 0.09% ~
12.19% , ¥{E IS = T HEAR 3% M 2K, 2R 51
RS KRB TEA IR o s UGA B 2K - (B
PRI IR . 25 7K, 2R BH 5 7S 2% S5 3 M v 1 Dt A1 51
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