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AL it R 5%
2 [a] 3k 5 R A

21 WEIMAEFREN WHIPLA - FREIWCHIDLIE — & 05 T A0 RN RESE B TAE =, A%
LAy R ELE A R FOR A PR RN AL PR AR pE R LS A PR R T R AR PRI B 25 A A RE, AN
JEA TR R R SR A A P R . BORA R IR T AN B TAEX G, R ST RN ], SERR AR
7RI S PR SR AR TR 5 BT LRSI G B, ARl 2R P A B TR AR AR, AR IR (1) .
Q=SIT (1)
A Q MUHEIHLA =, hm’/h; S OMICEI R AL, hm’; 7 Ryick] B AR, he
22 REEITEAE WX TRV AT P2 E S MR K T 5 3 (46°58' 12N, 127°40'4'E)
A TR B, R RN JE X R A X, il YRR SRR R RS 18, uh N BAT R /NS 22
(W), mTHE. KESFENSHEHKN, BIRA—, TR AE 0.07~1.05 hm W, i
By 8 hm’,

# 1 OKHEBERE
Table 1 Paddy field scale table

it JK H A /(mXm ) KT L i FH /hm” K HIE R Wi ) i 17 7h iz A 7 3/ (hm* /h)
1 23%31 1.35 0.07 4% 0.35 0.209
2 26%29 1.12 0.08 HiE 0.37 0.206
3 31x78 - 0.12 =M 0.65 0.186
4 28%x46 1.64 0.13 ST 0.50 0.258
5 28x48 1.71 0.13 HiE 0.52 0.260
6 40x73 - 0.15 =l 0.83 0.175
7 11x60  15x60 - 0.15 L% 0.67 0.227
8 26%75 2.88 0.20 4% 0.62 0.316
9 41x60 1.46 0.25 H#i% 0.80 0.306
10 50%58 1.16 0.29 4% 0.90 0.322
11 22x70  20x72 - 0.30 LI 1.23 0.242
12 50%60 1.20 0.30 HE 0.93 0.324
13 50%68 1.36 0.34 4% 0.95 0.358
14 26%135 5.19 0.35 4% 0.93 0.376
15 42x107 2.55 0.45 HiE 1.17 0.385
16 50x100 2.00 0.50 4% 1.22 0.411
17 48.5x112 2.31 0.54 HIE 1.25 0.435
18 53%103 1.94 0.55 HiE 1.30 0.420
19 39%120 20%50 - 0.57 L& 1.95 0.291
20 48.5%x122 2.52 0.59 4% 1.30 0.422
21 46x228 4.96 1.05 4% 2.20 0.477
22 50x210 4.20 1.05 Hi% 2.15 0.488

KA WCEN S R ] 4LZ -4 B 4 AR &2 B R L (% % CF8OSN) , i B, BALE &
3680 kg, FIifE 2000 mm, FCELIEAEALHEE N 0~4.8 km/h, SYCRINL D B 708 F A E =L . KAS
W 56 1 S B Bk B SCRI AL b i 18] o WG BILAE £ Ml 3o 7 ml R A () ey e 75 5K, el i)
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AR A, BE LA, K HE AU 0.07 hm?
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HKF] 1,05 hm®, JCEIFLA P22 0.25 hm’/h 3 5 o6 L 4% R=0.968
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SN . o . Lo04f R*=0.831
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y=1.025x+0.221 A 0.3~0.6 hm*
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3t AR S0 2 FE M ), — 3 5 o e
Jaakszm N CE], HEEA BRI R, Bk % 02 04 06 08 10 1.2
S L A7 B S g K B T L ) L £ L kEmR

W W0, X B, R Rk e
BT O Bk 7K T LR A7 G i T i elation o harvester productiviy

Ko A 0B 2 0 92 25 L 5 U

SRR PRI DL 27 S B K FE TR A 4 T8 4K B B 0~0.3 hm® L 0.3~0.6 hmr’
HI0.6~ 1.2 han* i, 7k T TS5 i LA 72 0 2 B MO SR PE G R, & M9 1,03, 0.43 1 0.22; B
25 F PR BRI e (RIS BLA 7 S K I T80 K WS 2 . 35k PR g 24 K D 7 R
BB BRI, LR 0T L7 0 0 25 P 25 5 O 0 W S A0 o S 3 437 T
7K YT 2 3 1L R DR 2 1L 7 S K I R B KT 8K 9 T
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302 Rm R A R Y KB TE LRI L PR R, Bk K
T8 HORHISCEV LA 7 56 1 B0, % L T 1 48 U ) S8 O A 7K PR 6 o B2 7, L% 2.
th 2 2 WL B, K I AR I B FLA kK 9 L 0 K TS 0L 2 77 S A T B 9 B 2%
K8 BT 2 7 5 25 (A, SR BR RO DL 1 KRR, 5% 5 B 0 5 B e, 5
T PN 28 24 e 9 T — s P AU L I O W I R — L2 9 T
K T R B T B, O 7 R W T

2 ORIFEKIE K HAR R BL A= 7= A 3%

Table 2 Table of harvester productivity for different aspect ratio paddy field scale

2150 1 I Jiii v v
R 4 5 10 12 13 14 17 18 21 22
[ 58 b 1.64 1.71 1.16 1.2 1.36 5.19 2.31 1.94 4.2 4.96
T A /hm? 0.13 0.13 0.29 0.3 0.34 0.35 0.54 0.55 1.05 1.05
b 5 1] /h 0.35 0.35 0.59 0.6 0.63 0.55 0.82 0.85 1.28 1.25
B HLA: 72 %/ (hm? /h) 0.37 0.38 0.49 0.5 0.54 0.64 0.66 0.64 0.82 0.84

3.1.3  ARmHARICE A S F G Yrn ISR L AP AR K BRI AE PR AT DU B, K B AR X
WeEIHLAE 7 A e R, 2R 3 FH T ALK I i ARAR ) BRI . AN AR TR AP A 77 A 7R T AR
AR 26 AR, CEI LA P2 SR R AT K F > LB K H > = MIE K (ZMIE R LIEME XA 25,
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AICAFEIE T A HBRE =MIE A LIE) o a5 R R T REJE . LT /K I iy 9 4 1 AU/ ) A
KA R, BRI al LA, T BRI I USRI LR b R A, & B0 LB I S AL AR b 0%
BAK. =M KmMEDEWAHM, WEIHT BB AN, &EFERERFHIGIR, WEAT LN,
B E] PR = AT K ORI IR M S8 R BRI

£ 3 AFETERK H AR R BLAE 7 5 3%
Table 3 Table of harvester productivity for different shape paddy field scale

il I I I v
G 3 4 5 6 7 11 12 19 20
RSN =M% bihI A HIE =M LB L HEIE LJE bih) A
T Al /hm? 0.12 0.13 0.13 0.15 0.15 0.3 0.3 0.57 0.59
P it il /h 0.5 0.35 0.35 0.56 0.44 0.8 0.6 1.39 0.81
W EIHLA: 728/ (hm? /h) 0.24 0.37 0.38 0.26 0.34 0.37 0.5 0.41 0.73

32 EEMKEREHR
3.2.1 BAREEMGR St I BRI AT DU R A ORI R R BE B TR K T AR B A B ik
FIPLA = AR — A58, D B A2 1 AR AR ™ S P bR T R K RO, 38 2o SR JH BCIE S 4L 4 O 0 T e i
— 5,

S HE VIIASE, AL XA K F R Y5 B AE 40 ~200 m (40 m, 200 m 73531 S B K iR/ il
Koo ARGk B R, PR BB BE ) B A A 2 AR R 5E i [40 m, 200 m ], BRI K FH I R 24 3R
AEEE [ 0.16 hm®, 4 hm® ], Oy T 42w 5T 45 R (0 F M, BRI B AR F PRO48S | & & CF80SN
IR IR AT Fi GF40 =R BLS AUCRIBL, X 3 A -5 23 )2 AR ALl DR R B/ o vy RBCRIPL R, 3L
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36005
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I3 iC sk AR PRO488 | & CF80SN FIEH Ik & fill GFA0 =R AL B 4H 1 b 3 BE . tF At Sk DL K&
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PO 1B B0 LI 2 =B A8 A5 HDL(EL R0 S0 1 A OC R AHGA 0.90 LU b, AEXTIR 257 5% LAY, WCHI LA 7~
SRR R S — Bt R A
323 AFHEZHKEAS Fe kGRS REHIKE . RN ARNEE, K 210 2 BB 45 R AE
R BREARAEA, VERREEE 1 Sy g, SR ] Matlab i 1748 {5 A9 A 4 HE 9 BiHi 40 &, T8 B0 0 4k 40 A
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Fig.2 Measured and simulated values of productivity of three types of harvesters
A4 VAT A RS
Table 4 Interpolation accuracy of the Matlab 4 Griddata Method
_— i E PPN 5 4R
¥ 75 % 2% MSE Y15 iR 22 RMSE X BR324 %60 T 43 Lo iR 2% SMAPE %
A% H PRO488 0.2122 0.4607 6.2143
H K% CF805N 0.1774 0.4213 8.5245
TR GF40 0.3281 0.5728 4.2871

3 S =AML ) A PR o AR ], B RERSCR B . BB 3 AT AR AT, oK AR
ARTRVE 3R B A W R AL A B 0y AR 7 5 YR LB S AR [l isE, WS RIAIL AR 7 2R B P i AR
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0.99 F11.26~1.51 hm?/h, A A& BLEAR Y BT AL A: 7= 230 [l B 3 AR WL 96 138 KA 18 R e s . &1 4 4
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Fig.3  Productivity distribution of three harvester models Fig.4 Paddy field scale with better harvester productivity
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Threshold analysis of suitable paddy fieldscale in Northeast China

considering the productivity of multiple models harvesters
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Abstract. Large—scale agricultural mechanization is an inevitable trend in the development of agricultural industry
in Northeast China. Large—scale paddy field layout not only considers irrigation efficiency, but also needs to meet
the needs of current agricultural production by cooperating with agricultural machinery performance and other goals.
In this paper, harvester productivity is adopted as the evaluation index. Field experiments were carried out at
Qing’ an National Key Irrigation Experimental Station in Suihua City, Heilongjiang Province, China. In the field
experiment, Changfa CF805N, a domestic model commonly used in Heilongjiang Province, and 22 paddy fields of
different sizes and shapes in the experimental station were selected. Based on the results of field experiments, the
effects of paddy field shape, area and length—width ratio on harvesting productivity were analyzed respectively. The
results showed that paddy field area was the factor affecting harvester productivity, and the productivity of harvester
increased with the increase of paddy field area, and the increasing trend gradually slowed down. There was a good
logarithmic relationship between the two, and the R* was 0.96. By comparing the productivity of harvesters corre-
sponding to five groups of paddy field scale with the same or close area, it can be concluded that the productivity of
harvesters with larger aspect ratio of paddy field with the same paddy field area is relatively higher, and the larger
the difference of aspect ratio of paddy field is, the larger the difference of harvester productivity is. By comparing
the productivity of harvester corresponding to four groups of paddy fields with the same or close area, it can be con-
cluded that under the same area, the productivity of harvester is in the order of rectangular paddy field > L-shaped
paddy field > triangular paddy field. The general conclusion that the size of rectangular paddy field with larger area
and aspect ratio has higher harvester productivity can be drawn from field experiments. In order to determine the
suitable size of paddy field in practical production, numerical simulation method is used to carry out further re-
search. The harvester productivity model was calibrated and verified by field experiment data, and three kinds of
harvesters, namely Kubota PRO488, Changfa CF805N and Revo Gurgod GF4, were selected for numerical simu-
lation. The spatial distribution of productivity under different combination of harvester model, paddy field area and
aspect ratio was analyzed. Taking the top 20% productivity as the non—inferior solution, the non—inferior solution
of the three models was projected on the surface of field length and width, and the paddy field specification thresh-
old with higher harvester productivity was obtained. The suitable threshold values for paddy field length and width
in northeast China are[ 160 m, 200 m] and[ 40 m, 200 m], respectively. The results can provide a technical ref-
erence for paddy field layout optimization.

Keywords: harvester productivity; paddy field scale; northeast China; numerical simulation; experiments
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