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Evaluation of Wheat and Corn Harvester Selection in Hilly and
Mountainous Area

LIN Jiahao'> YANG Minli'? ZHANG Xiaojun’ LIU Pengwei'®> LI Shang’ PENG Jian'"
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. China Research Center for Agricultural Mechanization Development, China Agricultural University, Beijing 100083, China
3. Sichuan Agricultural Mechanization Technology Extension Station, Chengdu 610041, China
4. Chongqing Agricultural Mechanization Technology Extension Station, Chongqing 401147, China)

Abstract; Due to the particularity of topography, farmland scale and land conditions in hilly and
mountainous areas, there is a lack of scientific selection methods for wheat and corn harvesting
machinery, especially the insufficient consideration of terrain conditions and safety, resulting in poor
adaptability and passability of some harvesting machinery in hilly and mountainous areas and high loss
rate. In order to improve the adaptability of wheat and corn harvesting machinery, reduce the loss rate of
machinery, achieve safe, green and efficient production, and ensure the warehousing of grain particles,
adhering to the basic principles of advanced application, light and efficient, green environmental
protection, safety and comfort, based on the theory of agricultural machinery selection, through field
research and expert consultation, Based on the combination of qualitative analysis with quantitative
analysis, combining theory with practice, the integration of agricultural machinery and agronomy, the
method of analytic hierarchy process ( AHP) was used to construct the energy consumption, operation
efficiency, operation effect and operation performance, comfort, security, and other six secondary index,

totally 16 three-level index of hilly wheat/corn harvest machine selection evaluation index system.
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According to the expert survey method and related research to determine the weight of the evaluation

index. Based on field experiment and field investigation, six wheat harvesters, including J—2.5 (1),
L-3.5(T),W—-4.0(Il),S—-4C (IV), A-5.0ZA (V), W—-6.0EA (VI), were evaluated and
verified. The results showed that the comprehensive evaluation values of six wheat harvesters were 0. 71,

0.43, 0.50, 0.73, 0.45 and 0. 39, respectively, and the order of effectiveness was IV, I ,1l,V, 1T,

VI. Evaluation results accorded with the actual use of farmers, showed that the evaluation index system of

science and applicability in hilly and mountainous Southwest China was good, for the relevant

management departments and farmers to provide a scientific basis for wheat harvest machine type

selection, retrofit for farm machinery scientific research units, production enterprises, to create suitable

for hilly wheat corn harvest machine to provide the reference.

Key words: hilly and mountainous area; selection of harvester; evaluation index system; AHP
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Tab.1 Description and parameters of evaluation index
. E i /& 1 T fif B AH TR TR
b AL FE IE R i st S 349 4 2 BT A 4% il
§6FE B, AL C, E fEIE # AE S 349 4 8 AR AR -
W#EH, L/hm?
1B 254 VR M AIUAR B /NI 58 8 A Al
AL 2K mafzﬁ: B Ml AL /0N 58 B A4 1 Sl 1T i
fel ek B, B, hm’/h
AL ] 5 1 €, HH&*E?E#LE?ME{’EﬂAI%EUﬂ i 18] 5 i
FEMb S B[] 43 1L, %
I U AR AR S5 45 ke b (SR ) T i 5 NN T T 3.5% ; EKR/DNTET 4.0% (R -
1l < 1 [
) WL (R BIREE A, % TR s EAR/NTHET 5. 0% CFFRLE ) .
— BUBCSRAE S5, LA 45 1 A7 kL (SR ) NE/NFHF 2.5% ; ER/DFEF 3.0% (R -
’ R OO R (SRR MR, % RIER) s ER/N TS T 5. 0% CFFRL L) -
2K : A AR KR 2y 3 4 0% ; ok 4 5%
(AL AR B, G C, mb&qiﬁnw&)ﬁ,uiﬁ(%%aﬂk*?#ij Bt ANFENTFETT.0% £/{</J\?4‘Fjr“l 5% (H -
B PR CRAED BREE A, % B s KN TFETF 3.0% Rk B
Rl DB B Ak B AR A J5 B3 7 M B o i
I C INEEINTZET 80 mm; £ A /NT 2T 100 mm 17 i)
T B W R P SR 55 ’ ’
R RR IS FERFHUBONS B Ak AR S, B 0 A A /N TR R R 1 K B 4 4 3t R 2 o R 22 —
HHER Cy F) S A B o R T S B B A, % K, EMABERFETF 85%
e K 8 R M B T BN F 4% F 3,33 hm?, D R
P<51.5kW;ig K& i Hb B fL o8 3.33 ~
WKL S8 LA A 5 2% A2 4 AL i AR ) 5 ) )
o ) ] 6.66 hm?,73.5 kW=P=51.5 kW ; it K 3% A ith )
” FRAE TR C, PR BFE A | HE — o IR BE 2, il oo S0 4 i1 0-1%
fE M BE B, HiEi S 6.66 ~ 13.33 hm?,88.2 kW =P =
12 h B kW
73.5 kW B K E R s Bl BLOK T & T
13.33 hm?,132.5 kW= P=88.2 kW
JRELRT-RGE Cp HUBKEL A5 B 4 I L0047 E S 21 B DB WL A IS 45 38 7 10 25 5 A i 0-1 %
/’:3( =4 a ‘,’TE 'Ei f n%/\ A 155 11
EPIETE Bs o= AHLIFEE €, A;jﬁﬁﬂ PR PURILA 5 E L5 5200 2 9 n] B, BT RS R A E 0—1 21
B
BB fhe ,:lA:\fon g /:\'~A
Mt G, fiﬁfﬂ@%ﬁ)u FE AR 3 AR P BT A TR 4 GB 6376 ML IR (A 01
Z F W WP SR, dB
HUBRR VN B3 76 VB i 7 v Br Ak T AR A
B E C; B fEA e L -t INTFEETF 3.5 m/s? 0—1 7
Z R IR SRS m/s?
7 1 0 T 7, PRGBS T SR AR AT 1 22 0 A £ A
WAl B, W C,, ML 5 1L 00 B0 A £ 7, P D040 R £ o fm&ﬁ R ACRASTR 1 22 000 0 A 0 4 N
(*) BB RS A F K T4 T 35°
" HUMZE S T8 1 A A7 3 68 7, AT GG M HLARAE — £ 30 1 T Wl e 3 38 ff )% K+ % F
JEHAERE C s B 01
EHRR, () 15°
TE 20% 1) T RE Y8 -, 6l 98 42 ol sh ¢ &, R
HUBAE S b At 3 L A sl dg o, 3
HIFHHERE C,q " S AU L F M7 1 T B I RIS B T 0—1 3

VB B R, m/s

50 JE AN T 2.5 m/s?

T - TR T 7 3R 4 b (B 5

U P =g TN (=N SN R Vil Wi 7 N T 3 Ul S e R NS N 75 R VA

oA DR UE A HOR A 14 0] P 7 6 O L R
HA — 5 1 Fe bt X B RR AR I BEAT & A L BILAR
I B v o S AU Kb T B8 BT 5 B AR SCF L
FE R IE R TAIRZS o I A a0k R,
TR0 T L 28 G R R v TR A R R 5 N Wl
ISR o BT AT [R) A M AU B a6 17 7 A ) 2% 1
AT
2.2 ERNE®BE

B BN /NZZ R 18] 15 M 04 R 5 R AR 5
Gt sl i B =, R L SR A kB E FR AR AL
O A BB L DX A 7 0 4 s A BIL L B4 O O 3

TPUN L v PR A A B 1 DXCR LA E S
)N BYBEAT 2 48 L AT o0 AR D AU 0 RE A
I 2 G e bR BLBEAT A B TE AN 2 o WO PR 2k
TV R bR R R A W3R 2 R
2.3 HEH—LLE

T TH BRSO AR B RO B AT T
TG — P, 75 20 AT 1P 45 4 (25 47 0 — e 4k
BB TR — 38 AR P VS S — 3 0 ~ 1 2Z 0]

TF 1) 8 A 1 0 1 AR (BT R

¢ - C,-minC, (1)

maXC,j - minCr].



154 o Bl ¥ 4 2022 4
F2 WKRNMEBRTNIERERNE 1,2,-,7)
Tab.2 Weight of evaluation index system for L PR AR AR R
harvesting machinery selection 0
=TT o =9 HhR 4,= 3 vB, (4)
R s bR S &N i1
- R — B St A, —— LIRS S LK 0
fig 0.10 DATHESS 1.00 .
iE‘?\ tké/’i:A N2 iz YA
} 6 2l 5 % 0.50 - Ej f Eﬁﬁ}j B
fries o ARG 0.50 o HFRAG i A G AR I RE
WMARF 0.35 _
Nk 40Nt >
W 0.20 3 MR RIGIE
(REIES 0.25 TaE 0.20 3.1 PR MERE
Wik o DI TR 17 4B T/ K2
RFAEMMKEAKE 015 VI SR TP AR A 1/ 2e
VR 0.70 BLARE 56, T A R, A DA /N 22 SO 3R ML ik
e o e Y 5t 0.30 T B 7 I O T 6 T 2021 4F 5
AT 010 A LU 100 1321 HAEP I = & B 4 47 HUR SR B 07
W 0.20 o YH- 4 N R U N
e o B HD E AT o 0 S - R A AR
%At 0.20 i 5 0.20 — AR RTEEVE Y RN | /N O B R B R AT R
eyt it 0.20 FEA IR AA AR Y o A 198 0T b R b 48 ) s e 3 B
il 2 M g 0.20

T 8 R B TC B MR T N

maxC . — C .
V T

P Rkl B (2)

maxCU. - minC,j

R —— IR AR A = %
S bR A 0 T B LA
C,— SR+ A BRI [ A = %
sebrfi
2.4 BATEH
LEIETT HUBREE 2 370 2 B 6 M4 BLAL 10 1 fi

FAR N BGR X b 2% 300 2 BB, B e ks AL A .
FEUC, AR HUAR SIS 0 906 16 X 7 ) — 2R 48 AR R = 2 48
FRIEAT 55 VAT, XA S ILA AT I 2 OFHE P 42 7
SR B HEBRPLEL

CARR I R 5 O

T

B,= Y vt (3)

A B, S RHUE r A BRI 5 § 4
PG

o, RERHURES j = GG R 19 U () =

3° ~10°, fe K% R AR ZY 2. 67 hm® o TR 19 /1N 22 i
PG 6 Fh, BRI 3,

x3 INZUWERNWESE
Tab.3 Parameter of wheat harvester
WAL G 5 BORHLS BRI R/kW LT G/ kg
I J=-2.5 50 2780
I L-3.5 72 2 490
1 W-4.0 72 2 800
v S—4C 48 1 980
v A-5.0ZA 72 2 850
Vi W—-6.0EA 78 3680
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Tab.4 Raw data of evaluation value of wheat harvester selection
Wikl €/ C,/ C,/ €,/ C/ Co/ C/ Cof Cof Cn/  Cn/ C./ Cy/ Ci/
% (Lebm-?) (hm?-h™') % % % % mm % kW B (mes3) (0) (°) (mes D)
1 61.50 0. 40 81.45 0.70 0.81 0.74 72.2 93.01 50 0 0 80 2.95 55 30 2.92
I 76. 35 0.50 83.78 1.32 1.2 1.15 78.2 89.35 72 0 0 86 3.10 55 35 3.01
m 76. 50 0.48 82.56 1.13 1.02 0.94 76.0 92.45 72 0 0 88 3.13 50 35 2.88
v 67. 65 0.33 85.76 0.60 0.63 0.72 70.6 93.56 48 0 0 78 2.73 60 40 3.06
\4 75. 60 0.51 77.12 0.92 1.32 0.85 75.7 91.78 72 0 0 84 3.10 50 30 2.95
Vi 91.20 0.53 80.46 1.25 1.10 1.06 77.9 90.12 78 0 0 86 3.17 50 35 3.10
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Tab.5 Normalized processing data
WAk ML C, C, Cy C, Cs Cq C, Cq C, C (oM C, Cy; C Cis Cie
1 1 0.35 0.50 0.8 0.81 0.95 0.78 0.87 0 0 0 1 1 1 1 1
I 0.50 0.85 0.77 0 0.19 0 0 0 1 0 0 1 1 1 1 1
1 0.49 0.75 0.63 0.26 0.48 0.49 0.28 0.74 1 0 0 1 1 1 1 1
v 0.79 0 1 1 1 1 1 1 0 0 0 1 1 1 1 1
\4 0.53 0.90 0 056 0 070 0.33 0.58 1 0 0 1 1 1 1 1
Vi 0 1 0.39 0.10 0.35 0.21 0.04 018 1 0 0 1 1 1 1 1
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Tab.6 Results of comprehensive evaluation and ranking
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I 0. 05 4 0.16 1 0.01 6 0 3 0 1 0.20 1 0.43 5
I 0. 05 5 0.14 3 0.11 4 0 3 0 1 0.20 1 0.50 3
v 0.08 2 0.10 4 0.25 1 0.11 1 0 1 0.20 1 0.73 1
v 0. 05 3 0.09 5 0.11 3 0 3 0 1 0.20 1 0.45 4
Al 0 6 0.14 2 0. 05 5 0 3 0 1 0.20 1 0.39 6
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