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Design and Test of Disc Potato Cultivator at Early Inter-tillage
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Abstract; The damage rate of potato seedlings was high when traditional potato cultivators were used in
the early stage of potato emergence. The reason was that the potato seedlings in the early stage of potato
emergence were vulnerable to damage. The traditional potato cultivator had a large amount of ridging, so
the damage rate of potato seedlings was high during potato tillage. In order to solve this problem, a kind
of disc potato cultivator was designed, which can not only adapt to the inter-tillage of potato at the early
stage of seedling emergence, but also it was suitable for middle and late potato tillage. The structure and
working principle of the cultivator were described, and the monomer of the ridging disc was analyzed
theoretically, and the factors affecting the effect of the tillage operation were obtained. The depth of
cultivation, locomotive speed and angle were used as the experimental factors, the rate of weeding and
seedling injury were used as the experimental index. The test was taken place on June 1, 2019 at the
Acheng Experimental and Demonstration Base of Northeast Agricultural University, and the machine was
driven by a tractor. The test results showed that when the tillage depth was 0. 13 m, the forward speed of
the locomotive was 4. 6 km/h, and the adjustment angle was 52°, the rate of weeding and seedling injury
were respectively 95.2% and 3. 9% . The test determined the optimal structural parameters of the ridging
disk and verified the correctness of the theoretical formula. The experiment was carried out according to
the agronomic requirements. Compared with the traditional potato cultivator, the ridging amount of disc
potato cultivator had a large regulating range, which improved the applicable period of the machine, and
it can achieve better tillage operation effect. The problem of too much ridging amount in the early stage of
potato seedling emergence was basically solved by the machine. Compared with the traditional potato
cultivator, it was more suitable for potato tillage operation. The research result provided an important
theoretical and technical reference for the improvement and optimization of the driven-type disc potato
cultivator.
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Fig. 1  Sturcture of disc potato cultivator diagram
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Tab.1 Main technical parameters of disc potato cultivator
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Fig.2  Structure diagram of disc monomer
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Fig.3  Structure diagram of rotating component
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Fig.4 Structure diagram of disk angle adjusting component
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Tab.2 Experimental factors codes
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6 -1 1 -1 9.4 3.7  0.075
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Tab.4 Variance analysis of damage comprehensive index

) . S5 A A ¥175 F P
LD - e 551&%%5& %i&%%ﬁ e 551[&%%5& - E{I&%Kﬁ e 51[&%%@
HEHE EHE HEHE FHE EHE
TR 20.35 19.34 9 5 2.26 3.87 8.01 1404 0.0005"  <0.0001"
X, 5.90 5.90 1 1 5.90 5.9 20.91  21.42  0.0005™  0.0002*
X, 3.27 3.27 1 1 3.27 3.27 1.60  11.88  0.0047**  0.0031*
X, 5.91 5.91 1 1 5.91 5.91 20.95 21.46  0.0005"*  0.0002**
X, X, 0.10 1 0.10 0.36 0.5595
X X, 0.78 1 0.78 2.77 0.1201
BRER XX, 0.031 1 0.031 0.11 0.744 6
X2 2.74 2.75 1 1 2.74 2.75 9.72 9.98 0.0082*"  0.0057 ™
X3 0.10 1 0.10 0.36 0.5610
X3 1.52 1.53 1 1 1.52 1.53 5.39 5.54 0.0372* 0.0309
i 2.15 3.17 5 9 0.43 0.35 2.27 1.86
ERUES 1.52 1.52 8 8 0.19 0.19 0.144 4 0.1976
S 24. 02 24. 02 22 22
T 0.14 0.14 9 6 0.016 0. 024 16.11  28.44  <0.0001™* <0.0001*
X, 0.033 0.033 1 1 0.033 0.033 3372 39.8 <0.0001™  <0.0001*
X, 0.058 0.058 1 1 0.058 0.058 59.07  69.80  <0.0001*"  <0.0001*
X; 0.031 0.031 1 1 0.031 0.031 31.38°° 37.07  <0.0001*"  <0.0001*
XX, 3.712x107° 1 3.712x1073 0.038 0.849 4
X X;  1.158x107* 1 1.158 x10~* 0.12 0.7377
Bl XX 3.626x1070 3.626x1073 1 1 3.626x1073 3.626x1073  3.67 4.33 0.0778* 0.0538*
X 3.86x10* 1 3.826 x107* 0.39 0.5447
X3 4.934 %1073 4.916 x1073 1 1 4.934%x107% 4916 x1073 4.9 5.87 0.0437% 0.0276*
X3 0.012 0.012 1 1 0.012 0.012 1.78  13.88  0.0045™*  0.0018**
B 7.806x107°  8.342x1073 5 8 1.561 x1073  1.043x1073  2.47 1.65
K2 50511073 5.051 x1073 8 8 6.314x107% 6.314x10* 0.1224 0.246 9
S 0.16 0.16 2 22
AL 2.970x1073 2,922 %1073 9 5 3.300x107* 5.844x10™*  8.30 17.58  0.0004**  <0.0001**
X 1.449 x1073  1.449 x1073 1 1 1.449x107° 1.449x107° 36.45  43.59  <0.0001**  <0.0001**
X, 4.713x107% 4.713 x107* 1 1 4.713x107* 4.713x107* 11.86  14.18 0.004 4 0.001 5**
X3 5.753x107% 5753 x10~* 1 1 5753 x107% 5.753x107* 1447  17.30  0.0022" 0.0007 **
XX, 1.531x107* 1.531x107* 1 1 1.531x10™* 1.531x107*  3.85 4.61 0.0715* 0.046 6
X X3 3.125%x107° 1 3.125%x107° 0.079 0.7836
Wt NX; 3.125x107°° 1 3.125x10°° 0.079 0.783 6
X 2.749 x107%  2.730 x10~* 1 1 2,749 x107% 2.730x107*  6.91 8.21 0.0208 ™ 0.0107*
X3 6.182x107¢ 1 6.182x107¢ 0.16 0.6997
X 3.612x107° 1 3.612 %1073 0.91 0.3579
B%2E  5.168x107* 5.651 x107* 13 17 3.975x107° 3.324x107°
K 2.446 x107* 2.929 x 10+ 5 9 4.891 x107° 3.255x107° 1.4 0.96 0.3080 0.5305
BAL S 3.487 %1073 3.487 x10 73 2 2

T s o FOR AL T35 (P <0. 01) 5 #xFR 520 B 2 (0. 01 <P <0.05) ; * FRHIE B2 (0.05<P<0.1),

T 225y HTingR 4 o, 3R 4 a1 BHEREE X, Bl
TR X, JE A X X AR R
FH(P<0.01) 5 HFE TR BE FAL A A1 2k 3 3 (1% 58 B30
X, X, 055 L i BN 2 (0. 05 < P <0. 1) s BHETR
JETRI X R R H IR 3 (0,01 <P <
0.05) ; HARH EXHAT T brdls + 5 B H 2R B3
(P>0.1) ;4 A 5 3528 BAE IR J7 K [ i B

FEAFRZET, PR EAT T 22 50 M, 4 R 3R 4 BT
P32 PR B L B H 2 I )35 7k
H, =0.066 +0. 010X, +0. 005 9X, —0. 006 5X, +
0.004 4X,X, +0. 004 1X; (17)
XF EIREH D7 FEHEAT RAUMERG 56, 403k 4 B
Hrr P>0. 1,403 IEWHA LS B R AR5 15 b A
TERFEN IRKR,
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