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Abstract: Sixteen groups of experiments about cultivar selection and technology integration of mechanical ker-
nel harvest were carried out in Handan, Hengshui, Shijiazhuang, Cangzhou and Xingtai in Hebei province from 2014
to 2017. The results showed that, the mean of grain breaking rate was 10.19%, which was higher than the national
standard of < 5%, the mean of the impurity rate was 1.99% meeting the national standard of less than 3%, and the
mean of the yield loss rate was 3.55% less than the standard of 5%. The high grain breaking rate was the main prob-
lem of maize kernel mechanical harvest in Hebei. The grain water content was generally normal distribution with the
mean value of 28.69%, and the cultivar samples at harvest with the water content less than 26.01% accounted for
25% . Water content was significantly positively correlated with the grain breaking rate(r=0.534**, n=130) and the
impurity rate(r=0.437%*%*, n=130), and the high water content was the important cause of the poor harvest quality.
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Table 1  Information of the experiments in Hebei
Ay RIS b SORREEAS  RRRPETE] OBGRESEL Wk R %
Year Site Cultivar B (M-D) (M-D) Harvest Harvest Remark
Number of  Sowing Harvest method machinery
cultivar date date
2014 HRER T RE T E 311, PR 8 5, BE A 808, 13 6-10 10-11 HLMRI ZRVES18 B 1)©)
B YR mUARR 728, B 618, 1K 517(1), (3) 49l =
BUNER R 517(2), # K 517(3), MC812, PR
B E 66, T L 525, 7 & 712,
DL1101
TR T R B 618(1), BRI 618(2) 2 5-08 8:24/ MMkl ARMESIS B U
LR 9-10 BN
FH/NEERS
HE MR T7 A%l 517,161 808, KL 66, Rl 8 5, 11 6-13 10-20 BUARIN il £ Hi%
G H N MC812, B i 618, T A4 B} 728, TB60 %!
FETAVIX  DLIOL, 289 12, 71K 187, #524.958
AREN EE1S 1 6-15 9-30 HUARI i S%
FAET Y
EZ
2015 HRHB TG AKES18 4YZ-6 Wik : iRt 728, 21 6-13 10-09 AUk ARXES18#  EHE; AFIHL
Bopg N #3303, # R E 505, dil R 517, 4YZ-6 [ UNEINEE
=HR B4 808, Stk 335, Al 8 5,
A 1€ 816, 4% 1E 101, iL #1575, LRl EaEE
B 4 309, H 4 308, & iff 618, TB60 %!

15 4% 138, FHE 6000, A 15 366,
18 ¢ 887, % H. 268, it £ 77,
FE721(1)

4 TB0 WK : 5 721(2)
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4R 1  Continued 1
Ay IR b SORIREAS  FERPETE) fgRmE Wporat ORPLE &
Year Site Cultivar How (M-D) (M-D) Harvest Harvest Remark
Number of  Sowing Harvest method machinery
cultivar date date
2017 KT B 112, T OE 30, & 518, 6 6-14 10-21  Hlbkl s T K%
M2 mARE 728, 3l 517, AR 318 TB60 %4
R
B
AFREN  5URN728,F5730, 59518, 4511958, 7 6-14 10-04  HlbR AT i
MR 517, 25 E39, %5112 TB60 %!
S8R 7 % 7k A 1517, 37 24 65, FF Bl E 505, 30 6-04 10-14 Mk Ples T RS
o EO R 4 g 816, B 605, # <F 303, TB60 %4
BFE # B P 3518,1.9838, % F 88, /R E 88,
ki oA 168, i AR BE 728, MC670,
il 517, 56 E 335, Kk 4E 5 5,
L ST75, 28T 65, il 919,
ik 6323, 1L B 586, B 5L 650,
A58, 1H T 898, 15641 825, i L66,
BroMo68, B E 998, ¥ E 8911,
EF 1518
HE B T 7 75 R 66, MCI418, ¥ E 8911, 12 6-10 10-15 Al 5 4~ FlRAT Rk
BPFR I MC817, & E 501, M E 998, fnFP, Hg TB6O A
NSRS 5UAR B 728, £l 919, 2% K 298, FRNTY N
HE317,TD617, B 618 Tk

1.2 WiKmMB5A*
1.2.1 AR = KK RN T KRS A
W E Tk

2014 ARG EL A 5 J B N A R AR
2015 400G L, 2016 4R B il &e .73 7B N, 2017 4F
TR MK A FE R R EAR TR [RI AL R,
ORI ™, A TSR BT it A, A R R AR
HFA/NT 666.7 m?,

TRIK AT i R R AN AR B A R s, A
R AR TR BEALER 24 2 kg KN, FHE S EITF &
A IE B 77K 7000 72 A (PM-8188)i 7 75 7K %8, 5 1K
HE . N5 FRAAE TR, TR
FRECICN KWL, 35k RS0 FRELIC o NKW 5 AR 4
TR SRR, R 53R SE R R R Bk T
A3 BRI, 52 Ok T R0 N KW2, WA i i
BKW,

2T R =[NKW/(KW 1+NKW)]x100%

TR HEFR=[BKW/ KW 1]x100%

P T ATLMSC A 2 23 0] A s, 45 b P S A1
HBEALIE I 3 ML, BRI E S IR 94 ~ 6
FP)IEH 2 m AT RAEAREIX AR FE X PN BT V5 RN

TERL, I o3 IR0, 4 BRORE X TR AR A
TR FEL 1) P A B R R, TR B ™ R 0 K 8 T

F7 e 4 R 3 = (A TR FH [ Y R B+ PR 1T AR
FH 5] 7 A7 E )/ L7 T A B X 100%

FEER AL, A5 AR ISR X I R OK
AT B (B PR AR RS A B E
A N KR (kg) , $2FRL S 7K B 14.0% 1155
PR
122 AIN =5 T kb KEMNE ik

B AL AD | LAy 3 456 SR BN TSk
= E A X 1047 55 B S S AT 7R
B A X BEAILIE 3 S HE A B SRR 2 1T
10 m K BRECRBREL, TR RO SRR IR AT
B TETFRIBOIR B, e H T 14T 3% 2 10 BRI A
AT BRI TR, IR 22 s T 2R
R, BOHC R 5 A SR AR BRI 2 1A 7K S TR
B, 3 IR E SR 5 KR 14.0% 1155 BT
W,

SIS = R X R R X (1= B K )+ (1-
14%).
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Table 2 Quality of mechanical kernel harvest in maize

The diagram of two—way average method with grain water content and yield

Wik B E B IR

i RAEAy SR FPEEAREIL (AN moH TEWER (%) FRIER(%) B (kghm?) SRR %)
Site, Year Number of cultivar Item Kernel broken rate  Impurity rate  Total amount of loss  Total loss rate
T EA R A/ NEE R, 2014 13 S 15.68 2.53 187.47 1.79
e 22 6.91~22.77 0.81~7.09 28.41~86831  0.27~7.41
W B TN X, 2014 11 T 5.55 1.38 32.69 0.30
2% 3.32~9.38 0.58 ~2.45 11.10 ~ 74.40 0.12 ~ 0.66
FEMHIES 2014 1 M 17.32 0.56 1.47
e 2%
REEREMIAE = ik, 2015 21 FEMEH 9.89 2.85 1064.85 9.86
e 2% 4.60 ~ 16.58 0.76 ~ 8.83 267.5~4691.2 248 ~43.44
B B T B R, 2016 17 FHE 9.24 1.50 32.35 0.29
e 22 321~159 0.17 ~ 5.66 13.20~131.72  0.12~1.05
THEDE S 6 R AL 2016 7 FEE 14.26 1.40 381.25 4.07
e 2% 8.94 ~22.75 0.57~244  161.48~537.8 1.69 ~ 6.77
AR /N B S A E R, 2017 12 FHIE 9.90 2.80 320.04 4.14
e fE 5.91~14.82 1.21~6.76 87.50 ~671.84  1.05~8.95
VRN T2 R AR 25 3R+, 2017 6 FEH 8.60 0.83 113.02 1.02
22 5.35~13.77 0.30 ~ 1.66 7630~ 143.82  0.64~1.24
AFETL,2017 7 FEE 20.40 1.07 405.25 5.30
e 2% 13.38 ~ 36.51 0.73~151  162.37~707.54  2.19~9.41
HLGE BRE T# f k L 2017 30 A 8.27 2.03 174.85 2.74
e 2% 443 ~14.23 0.37 ~6.24 20.81~43123  029~11.9
T ELFEOA NIRRT, 2017 5 FHIE 6.83 1.54
W2 5.52~9.34 0.80 ~ 3.08
a3t 130 SR 10.19 1.99 329.26 3.55
W2 3.21 ~36.51 0.17 ~ 8.83 11.10~4691.2  0.12~43.44
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KRB BT i b 2 B A S A R 24 T
RN H [A]45 R 22 , FEC R KR BOR DL L AR 5514 (GB/T
21962-2008)) H1 HIL 5E T KL B 1SR 1 <S5% , = iR <
3% , 5 8<%, T 11 AU ER I A I,
5K WI (R 2), TRLBIE R IME N 10.19% , 5 T 1
PR<S% M ER , H T 4L 4 S KT 5%,
B35 20.40% (4 FE, 2017); 2 %444 1.99%
KF<3%Ertnie, A a9 a8 F 3% ;7"
VR RN YN 3.55% , BAR/INT<S% FEIRRARE , 45
RIS 2 (BRI K 22 5, o R iRk
1% 2 (2015150 m 7 B R R =15 9.86% T 7
1K 1 064.85 kg/hm® s HAK , A1 5 IR A5 (2017) 35 2]
5.30% , 14 7 HE 2k 405.25 ke/hm®, HEIILEE , 77

R E K EE SHEEEREEG S, HarmduE
T KX T R IS 1) T2 i i [ A T
PR, 730, A B S A P b R R Rt 75 5 |
T
2.2 WEkE ERFREKE

X209 A RAEARGE T B (B 2), 7R 57K 3
SRS IES A, ¥ R 28.69% , A% 7 K %
11.13% , 5175 40.25% , V-S4 (E R ER 258 0.27 , bRifE
2£3.95, FEARH LB AUH 25% AR SK
RALF 26.01% LA T 5 4b F 28.53% DL B B FREAR &
50%331.59% VL F 5 75% ., FEAR TR SRR FEE
LM TE 26.01% ~ 31.59% , i FEA BB 50% .

N
401
351
301
251

20

10
} /&
ANNNN] T

B Frequency

h
i
A

.

t
10 15 20

TR KR (%)
&2

T T
25 30 35 40

Grian moisture content

LB R ERBIRM FHR S KES

Fig.2 Distribution of grain water content of summer maize at harvest in Hebei
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Fig.3 Relationships between grain water content and impurity rates, grain broken rate
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Table 3 The relationship between grain water content and the quality of mechanical kernel harvest
RG0S Hb A AR A LS PSS sEiE N JEinp e
Site, Year Sample Broken rate Impurity rate Total amount of loss Total loss rate

WEE PRI N IR, 2014 13 0.563 0.623 0.273 0.362
P E R E T X, 2014 11 -0.248 0.797%# 0.564 0.566
FHEMHES 2014 1
T SN Bt = ik, 2015 21 0.539+* 0.122 0.247 0.038
W& DR T /R, 2016 17 0.705% 0.415 0.263 0.239
TR G 2 I TR, 2016 7 0.806% 0.786% -0.253 -0.162
AR N IB TS S ful A, 2017 12 0.694* 0.482 -0.132 -0.135
VRN T2 IR 2 IR K, 2017 6 0.23 0.824% -0.519 -0.508
AR, 2017 7 0.882% 0.494 0.065 -0.01
L BRI B, 2017 30 0.505%* 0.559% -0.169 -.675%%
WEE PRI NS, 2017 5 0.314 -0.789
JSYIN 130 0.534% 0.437% 0.190%* 234

T HFRIRTE 0.05 R 225 35 - 7R 0.01 R 225 3% . TRl

Note: *, **Indicated that the difference between the 0.05 levels was significant, and the difference was significant at the 0.01 level. The bellow

was the same.

H L3 0] UL, RS KR S ik e Fe Z [l Al ] y =
0.030 6x* — 1.084 4+14.637 I A, R = 0.326 1%*,
n=130; TR /K F 5 B30 H] y = 0.002 9% -
0.006 8-0.481 5 7S, R =0.195 6**, n=130,
24 FREKESFEMXER
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-60.865x + 11 110(R =0.015 1%, n=154), 3¢ B 7837
A6 FE R #E FOKIX B AT A ST AR F R
PN @ 7R R e AR = P T N 222 S PR D R 0
Gf 2 E . R, AR BRI AT DA R

o

S TR KRR B KT ) K i

y=-60.865x+ 11110
R>=0.015 1**
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Fig.4 The relationship between grain water content and yield

2.5 EE RIS SR I %

I FRE 5 7K SR L= P A8 A L) -3 R
P, % 25 A It Al 43 il A T 0 28 JE PR TR 4
BRIP4, 2 SRR E R P R T
SEIE S ACRAR T A ME 0 SRR (b 265 T4 0R)
J& MC812, AR 47 5 K 14 28.1% , B 7=
¥4 11 689.9 ke/hm?, A VE Ay A K ML W A 1)
B R . TR KRR T 7 e TR

FBE (b F T ML BR) A & R A 94, 43
TARET728 R 517 R85 T 8911 KR HL 268
4K 168, FLA4F 305 5 K 047 Fl4x 3 152, Wk i+
L IKER 26.1% , B V3478 9 652.5 ke/hm?,
AR A BGE BRI PR A Rl o 722 DA B A
=3ty A & VI N/ S (1o R B S SR
FhELHE S B 139 1 8201 FIE I 518, Ak i1
BIEr KRR 25.5% , 5= -2 4 8 907.8 kg/hm®, F-Hi
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B AR A WU, 5 ZE N5 = P BB AR A R
W7 SHEAREN . (TP T 1A SUGREE H R P4
U (b T 55 T4 R s AP AL 45 A 114> 3L K 13
el 25 M7 & 6105 .32 & 71 I T 11, 3 B 68
EF30, 4K 887, EL4 309, HUKE 6000 FlIfEAK 138,
PG — A AT U . eAh , 7E 2 DL B SR
FEHH 7 i i (S R A 3 ) S R AL T B A 318
I5e] 825 | I5e 1] 808 FIEIAE 605 , W HR I FRiSF-2 25 7K

FK30.2% , BFEF-24 4 9 939.4 kg/hm® , AE ALK
RS, AT A e AR

KB 958 RIS £ 335 b B AKX R E
KB, GETt R, ARG PRI 958 2 T 61> A%
TS, RS AR I N 31.1% , B P2
9 318.7 kg/hm’; 55 £ 335 2 1 4 A sl kil e, 7k
FIKRIIE R 28.2% , F P14 10 952.4 kg/hm®,

®4 EBENMASERRMIFESR

Table 4  The results of cultivar screening suitable for mechanical grain harvest

X% M SRR (T b 4 B THRLE KR (%) 77 (kg/hm?)
Type Cultivar Grain water content Yield
FRLE KRR = TP ME Mc812(11, 1) 28.1+3.4 11 689.9+515.6
TR KRG P T o T E s 728(I0, I, 0, 10, 00, IO, I, I, I, I, 1) 26.8+2.1 9916.1+1 537.1
Rs17(, oL, o, o, o, o, I, I, I, L, o, I 27.9+3.8 9537.4x1753.8
Hhff g S, I, 1) 27.3+2.9 10 204.9+961.8
FE8911(1, 1) 30.1£2.1 7 396.8+259.8
SEEL268(11, 1) 26.8+3.5 10 074.5+883.6
Ghki168(1, 1) 17.76.5 10 993.4+264.2
F45305(11, 1) 26.2+0.3 8 890.1+443.7
SEE 047(11, ) 26.8+0.3 9 645.7£708
43 152(10, 1) 25.0+0.1 10 213.8+942.5
FRLE ARG R TR F3E F 8 13910, T, 1) 23.1+2.3 8 998.6+589.9
F18201(1, M) 25.140.9 9 003.1+447.0
B S18(I, ML 10, IV) 28.3+2.3 8 721.8+1297.5
TR KR e TR EIE HAE318(1, 1) 28.5+0.2 10 648.1+988.2
ea825(1, 1) 34.5+2.9 8 200.2+304.9
Bealsos(l, M, 1,1,1,1) 30.4+4.1 10 595.1x1 475.3
BiF60s(I, 1, 1) 27.5+3.6 10 314.0+1 978.1
X HR S (CK) Fpeaoss(1,1,1,IV,IV,IV) 31.15.1 9318.7+521
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