FE R KRR 2016,21(2) :124-131 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2016. 02. 15

Bl & iR E R EKBREMI AT SR

FEH T+E KFER HAR
CHf g4 52 FHE B HLIRCK 46 TG 7 B 410 T 832000)

W OE A B A FAEARAE R S R AUAEHE T e XA AR T K — R AR R AS A AR S A AL, AR B AR A AL
REERKAFAXTHE ,ﬁﬁéﬁﬁmﬁﬁﬁw 110~130 mm £ 7 # 5 45 mm. & 20 mm &9 74 , 3 53 3 4 4% T
AN BRI AGHIMER TRE B EEEERAENME Y X ZTHER RS LHREL
BREENFTIREL, u%%iﬁéﬁ'“ﬁktﬂ'J\W”%#éﬁﬂa‘%‘» KA 3 EE A KT ERRB R FE.FREFMN
Atk E AR E D S E SRR n., RBESERAN . YRS BB TR AN I RA TN
ATk SRR E ST &S YR 7/&1%#’%@‘71&@%%:@ﬁﬂi%fi>#§ﬁ#&ﬁﬁﬁ&>ﬁ@%ﬁ;
LA AL E 1.0 m/s, A IEKE 14 mm, A @ & 140 mm B, 35 BUIE AR A R b AL R, s A48 (6~
8/ ROFEH A 86.5%, Fab (<6 4/R)IH A 10.2%, TH (8 £/ R)FGHK A 3.3% i L FHERBGR LA H

K,
KR FAEARRSFAAG AR EX KB
hESEE S223.2 XEHE 1007-4333(2016)02-0124-08 XEkiREML A

Design and experiment of synchronous laying membrane and
irrigation pipe for dry-land rice planter

KANG Jian-ming, WANG Shi-guo, CHEN Xue-geng” s YAN Li-min
(Mechanical Equipment Research Institute, Xinjiang Academy of Agricultural and

Reclamation Science, Shihezi 832000, China)

Abstract Aiming at the problem of difficulty in large-scale promotion of dry-land rice,a rice membrane laying machine
was developed. Based on dry-land rice agronomic requirements, using slide knife type opener, the index of the machine
are: 1) Line level distance from 110 mm to 130 mm in trenching 45 mm wide, deep groove of 20 mm and drip irrigation
belt laid within the groove;2) Mulch laid on the surface through follow-up profiling device; 3) By changing the wing
teaspoons of vessel volume to adjust the mechanical scoop seeding quantity of wing;4) Spiral guide plate take soil
covering the line. Taking “Akita small town” as sowing object and using 3 factors 4 levels orthogonal experiment design
method, we investigated the speed of planter, the opening size of holding tank and seed level effect on the performance
of seeding performance. Test results showed that: The primary and secondary factors affecting the index of qualified and
replay were the speed of planter, the opening size of holding tank and seed level. The primary and secondary factors
affecting leak seeding index were: the opening size of holding tank and the speed of planter and seed level. When the
speed of planter was 1.0 m/s, the opening size of holding tank was 14 mm., the seed level was 140 mm, the qualified
(6 —8 grain/hole) index was 86.5% ,the miss-seeding(less than 6 grain/hole) index was 10.2% . and the reseeding
(greater than 8 grain/hole) index was 3.3% .the requirement of dry land agricultural planting rice was fully satisfied.
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1. Rice seedling;2. Drip irrigation pipe;3. Mulch;4. Film pressured wheel;5. Membrane channel
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Fig. 1 Sketch of 1 membrane 12 row planting pattern
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Table 1 Technology parameters of rice planter

ZH Bl

Parameter Value

SN R ~F (K X 55 X B /mm 2 945X 2 934X 1 615

Overall dimensions

(length X width X hight)

Bk 1 FE /mm Working width 2 650
TENL %/ (hm® /h) 0.95~1.06
Working efficiency

AR E /mm Sowing depth 20~30
fit £ 3 J1 /kw Fitted power >58.8
FE#E 2X Planting form AR

#% P 174 Planting rows 12
ATHETC ¥ /mm Row spacing 100+260
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1. Strip surface cleaning equipment; 2. Bed suppression device;
3. Drip irrigation pipe laying device; 4. Profiling membrane device;
5. Seeding apparatus;6. Covering suppression device

B2 2BM-12 BETHEKEBENNEHTEE

Fig. 2 Structure diagram of type 2BM-12 film with

drip irrigation of rice planter
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1. Ditching; 2. Guide wheel;3. Adjust lever

a W TIALAM. ) sp MW\ ITTIE A, ()W R IT T,

mm,

a is angle of slide knife into soil, (°) ;8 is angle of slide blade,

(°);W is furrow width, mm.
B3 BETREHEAIREHNTIEE
Fig. 3 Structure diagram of ditching for

drip irrigation pipe buried
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1. Connection frame of exhibition film roll; 2. Exhibition film roll;

3. Traction rod of film pressured wheel;4. Film pressured wheel
Ly R R MEARAC R, mm; Ly Sy A7 B mm,

L, is length of exhibition film roll,mm;L, is position of film pressured wheel, mm.
B4 REREMTEE

Fig.4 Structure diagram of exhibition film roll
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1. Shell of metering device;2. Seed taken device; 3. Cavitation device
H R RE mm; y HEEF I . mm; D A HEFP 28 B4 mm,

H is depth of sowing,mm;y is distance between seeds, mm;

D is diameter of metering device, mm.
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Fig.5 Structure and parameters of metering device
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Fig. 6 Structure and parameters of seed taken device
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1. Soil delivery device; 2. Connecting pin; 3. Intermediate
shaft; 4. Drivers caught; 5. Adjustment plate; 6. Windows for
impurities rule out
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Fig. 7 Structure diagram of covering roller
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F is resultant force of own gravity and other forces, N; F; is
friction between soil and guide plate, N; Fy is support force of soil

to spiral batten,N. @ is angle of F and spiral tangent, (°).
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Fig. 8 Force analysis of soil on spiral batten
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Levels and factors of experiment

Table 2

K Z /K Factor level

Iiij:l AL RERHLET B/ (m/s) B, 25 F K /mm C, i =5 &/ mm
Machine speed Opening size of volume Length of seed volume
1 0.6 10 90
2 1.0 12 120
3 1.4 14 140
4 2.0 16 160
x3 EXRBAREER
Table 3 Scheme and results of experiment
I v I E K ¥ Factor levels KB 45 Test results
Test A 5 C XF 11 X i 2 ERIEH QN I HRETEH M/ % EREFEB R/
number Contrast 1  Contrast 2 Qualified index  Leak seeding index Replay index
1 1 1 1 1 1 82.4 7.58 8. 36
2 1 2 2 2 2 80. 6 9.54 9. 86
3 1 3 3 3 3 88.5 7.24 5.42
4 1 4 4 4 4 80. 2 8. 17 11.6
5 2 1 2 3 4 85.6 8.42 5.98
6 2 2 1 4 3 88.5 9. 34 6.58
7 2 3 4 1 2 85.6 7.21 7.19
8 2 4 3 2 1 88. 6 7.08 5.21
9 3 1 3 4 2 78.5 9. 04 15.8
10 3 2 4 3 1 80. 7 10. 25 9.05
11 3 3 1 2 4 80.2 8.12 8.62
12 3 4 2 1 3 84.5 9.04 6.46
13 4 1 4 2 3 78.5 8.57 11.4
14 4 2 3 1 4 75.4 8.52 13.4
15 4 3 2 4 1 78.5 7.59 9.88
16 4 4 1 3 2 75.8 10. 86 13.3

F:AB.CRIERE R E 2 LI 2.

Note: A, B, C are factors of orthogonal test,definitions are shown in table 2.
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Table 4 Results of range analysis
n AR Q/% W 962 M 6 T R/ %
fitr Qualified index Leak seeding index Replay index
Index
A B C A B C A B C
K, 331.7 325.0 326.9 32.5 33.6 35.9 35.3 41.6 36.9
K, 348. 3 325.2 329.2 32.1 37.7 34.6 25.0 38.8 32.2
K; 323.9 332.8 331.0 36.5 30. 2 31.9 39.9 31.1 39.8
K, 308.2 329.1 325.0 35.5 35.2 34.2 48.0 36.6 39.3
ez T 40. 1 7.8 6.0 4.4 7.5 4.0 23.1 10.5 7.6
Rang T
B Ay By Gy Ay By Gy Ay Bs G,
Optimal level
FHE A>B>C B>A>C A>B>C

Primary and

secondary factors

?jE:Kg(izl.2.3-4)?@%1}45UL7K¥%3{1 ZEﬂ'aFﬁXﬂ'@ﬂ"]lﬂEﬁ%%Z*ﬂ 1‘&% T=max{K;,K;.K;,K;} —min{K; ., K2 . K5, Ky} .

Note:K;(i=1,2,3,4) represents the sum of corresponding test results, while i is number of any horizontal. Range T=max{K;,K;,K;,

K.}~ min{K;,K; . Ks;,K,}.

1% 4 A UL L 52 e B ks i ORI HR G R BU ik
PRy« R A AL T S R > 7 o o A > o v 3
5 W) i 495 18 B0 U R R - A AR K B > B R AL
i B > T B AR ABS G X T
A& 48 BN T 45 15 B B LK R AL B Cs s S RE R 4K
LK R A B Cy o 256 A K FE 4K Fh i) 92 B
Az 7R BER R AN HILAE ) AR B N AE PR IE G A8 R 1
[Fi) BN I8 AR O 475 18 500 T 490 5 250, DR O P AR 40 A 22 4
BT 1) 235 SR o 5 R 3 B R R A 2 AL B Gy BV
FRHLATE R L 1.0 m/s, MR 14 mm , A 5
& 140 mm,

FKH AL By Cy (08 Fh 5% 40 BEAT 0 UE X 5, T 459
R MR AALETJE B 1.0 m/s, R IE K E
14 mm, FE 5 BE 140 mm i, HEF 8% 5 4% (6 ~8 KL/
FOFEE N 86. 5% ik (<6 B/ FOFEHN10. 2%,
I (8 R/ 7O E R 3. 3%, F BBk EE R 102
mm, L A, B; C, (FEFHLATHEEEE 1.0 m/s, 25
JE KB 14 mm, B & B 140 mm) fT 15 A 4% 35 B0k
82. 5% ImIEFE RN 9. 7%, EAEIEHCN 5. 8% ik
Uiea b TR O Ly ey € SRl A RN (o A SN ST
Tofr ) S o A 7 T A2 T i R KRR b AT A 2D 0K

DA 5T BT 1Y 18] A5 4l B 4 45 52 A8 7K A 4% Fh
B R J1 X TF 1 2% K T T R I TV N
Wi 20y 475 T AL o el 58 8 8 T b 3% 5 SR T ARUAT 28 =X
5 R AU AT SHERR#S T R KN, AT — vk
52 JI 1 B B AR R RN O R AT L SR
T

2) H ] 42 49 45 SR 3K BT, 2 5 R LA R
1.0 m/s. R IEKE 14 mm, 15 E 140 mm B,
T FhHL R B Ve BE B A 0 R I B S R BCR
86.5% & RIEHC R 10. 2%, EIFIEHCH 3. 3%,
BRI 102 mm, £ 35S AR 2 RE I 2 T 5 XK
e T THE v 2 E AR AR 2L HOR K

it 2BM-12 74 i 4 5 F AF K AS 36 AF ALK
T F W HEAUR K G IR 6 4 M e A S
T VA B A A XIS4T B) T SR 4R N e AR AR N ) A
WMEAEIG RS L H, R EAE G T
Fl B R E e FEAUH) AR AW ) 9 B T A2 o 3R A g S
B ORGH TR R B AT A AP S R P R A

HEREE



5% 2 3

BRI A - () A0 4 E 40 A S A K R 4 R LAY B0 5 i

131

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

2 £ X #

AT BRAK. K FERE R T E AR IS R 2 SRk B EH AR5
L] #rsAe LIk, 2013(3) :9-10
Yue X L, Chen L, Research of film with drip irrigation

cultivation of rice agriculture and agricultural machinery

LT
Mechanization ,2013(3) :9-10 (in Chinese)

R 25 B 2 B KRB T R A 5 B AL B F 5 0T R LT
KA SE . 2013(3) . 74-78

Chen X G, Kang J M. Research and development of rice drip

matching  technology Xinjiang — Agricultural

irrigation under plastic film planter [ J ]. Jowrnal of
Agricultural Mechanization Research, 2013 (3).: 7478 (in
Chinese)

Singh R C,Singh G,Saraswat D C. Optimization of design and
operational parameters of a pneumatic seed metering device for
planting cottonseeds [ J |. Biosystems Engineering . 2005, 92
(4):429-438

Zaki D H, Minaei S, Yousefzadeh T M R. Improvement of
vacuum-precision planter by development and application of a
pneumatic seed knockout device[J]. Journal of Agricultural
Science ,2008,18(2) :220-230

W i BB S, B N AW RS, sk AR, R AE 0T
L 28 it ME K ARG B R X H R AL B SR [T ] Rl TR A4
2012,28(20):12-19

Zeng S,Tang H T,Luo X W,Ma G H,Wang Z M, Zang Y.
Zhang M H. Design and experiment of precision rice hill-drop
drilling machine for dry land with synchronous fertilizing[ ] ].
Society of Agricultural
Engineering »2012,28(20) :12-19 (in Chinese)

LB Qb 4N W)y U 2 i - A K s RN (R ]
BRI Al TR 4. 2007,23(3) : 108-112

Luo X W, Liu T,Jian C E,Li Q. Design and experiment of hill

Transactions of the Chinese

sowing wheel of precision rice direct-seeder[ J]. Transactions
of the Chinese Society of Agricultural Engineering 200723
(3):108-112 (in Chinese)
IR N AR VS TR G BB AR A A LR E KR
HEHEF R SR T ARl TR 24,2014, 30(5):10-18
Shi G,Zhang D X, Yang L,Cui T,Zhang R, Yin X W. Design
and experiment of pneumatic maize precision seed-metering
device with combined holes[ ]J]. Transactions of the Chinese
Society of Agricultural Engineering »2014,30(5):10-18 (in
Chinese)

WA B X A AR U 5 K 5 3 A AL A R LT . Al TR
#4,2010,26(4) :106-112

Chen X G,Zhao Y. Development of double-film mulch precision

(9]

[10]

[11]

[12]

[13]

[14]

[1

9

planter for cotton seeding [ ] ]. Transactions of the Chinese
Society of Agricultural Engineering ,2010,26(4) :106-112 (in
Chinese)

Wi B k. 5 B b R 6 B R A AL O S B ML
AR R E B A W A 2010

Chen X G, Hu B. Research and Design of Dry Field Mulching
Film of Precise Seeder [ M]. Urumgqi: Xinjiang science and
technology press,2010

R R R GRFAA RSN EE SRR S ELT
A AL 4, 1998,29(Z1) :63-66

Zhang X J, Yang Y, Zhou L. Selection and definitiveness on
main parameters of bunch planting cylinder[ J]. Transactions
of The Chinese Society of Agricultural Machinery » 1998, 29
(Z1):63-66 (in Chinese)

GB/T 6973—2005 Hup Ok &) & Fh AL G J7 B[S, Jbat. b
[l A5 o th A, 2005

GB/T 6973—2005 Single ( Precision)
method[ S]. Beijing: China Standard Press, 2005-10-24 (in
Chinese)

AREE L TRAR DG X Al W i S AR V. A HESORS B A AR N
TR BT 5 MR I (). Rl TR 4R, 2015, 31(1) :20-27
Qi B,Zhang D X,Liu Q W, Yang L, Shi G, Cui T. Design and

seeder experimental

experiment of cleaning performance in a centralized pneumatic
metering device for maize [ J]. Transactions of the Chinese
Society of Agricultural Engineering »2015,31(1):20-27 (in
Chinese)

ARG BRAR 2 4 . oh S AR AR 2B OROR i A SR T Sk
BT el T #2244 ,2013,29(18) : 8-15

Qi B,Zhang D X, Cui T. Design and experiment of centralized
pneumatic seed metering device for maize[ J]. Transactions of
the Chinese Society of Agricultural Engineering » 2013, 29
(18) :8-15 (in Chinese)

TR, E ATy R A R SR M, R R AR
KR ELRE RS B HERN 85 18 Sk L) ). Rl TR . 2015,
31(1):11-19

Zhang S,Xia J F,Zhou Y,Zhai ] B,Guo Y M,Zhang X M, Wu
H. Design and experiment of pneumatic cylinder-type precision
direct seed-metering device for rice[]J]. Transactions of the
Chinese Society o f Agricultural Engineering »2015,31(1) :11-
19 (in Chinese)

B R S B A R FLK. KRR R AL S K [T .
AN LA 24 4%, 2012,43(Z1) :63-66

Liang B Z,Zhao Y L,Zhao J Y,Zhu K X. Design and test of
rice direct seeder[ J]. Transactions of The Chinese Society of

Agricultural Machinery.2012,43(Z1) :63-66 (in Chinese)

TG X iR



