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Development of Sweet Potato Fertilizing,

Furrowing and Planting Machine
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ABSTRACT
The sweet potato was one of the major staple crops in Taiwan.
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However, during the past years (1972~1984) the planting area
decreased sharply from 210,672 ha to 27,791 ha. This decrease
was due to the improvement of the irrigation system, the change
of rotation crops system and the decreased use of sweet potatoes
for feeding hogs. In order to keep or even increase the planting
area, save labor-hours and decrease cost, the need to mechanize
sweet potato production was a major concern. At present, we need
179 man-hours/ha (20.8% in total prodution man-hours) for planting,
furrowing and fertilizing sweet potato here in Taiwan. During this
study, we developed one new model fertilizer (SW-2 type) as a first
step. Then in the second step, we tried to develop another model
of a sweet potato horizontal planter.

In 1983, we had discussed the design factors that affect the
capacity of the WS-2 screw type fertilizer. We first used a rotary
tiller to pulverize the soil. Then for the ridging operation, we
mounted two furrow plows 1.5 m apart behind the frame of the
rotary tiller. This spacing correspond to the width of the tractor
tires.

In 1984, we developed a pocket type sweet potato planter mech-
anism to search for the major factors which affected the design of
hand supply slip type sweet potato planter. Motion and time study
showed that the best slips supply position was below the clam point
10 cm and 15 cm to the left or right. The theoretical forward speed

“limit using hand supply for left hand was 0.33 m/sec, but decreased

to 0.21 m/sec in the field test. In this same year, we developed two
methods to analysis the motion track of slips in the horizontal
planter.

1986, we finished two new models of sweet potato planters, one
is a one-man one-row model, using both hands aiternately feeding
the disc planter. The other is a one-man twin-row model, using
both hands to feed two disc planters. Though the right and left
hand alternating type supply system showed a higher operation
speed in this study, it could plant only one row at one time. So, we
developed another one-man twin-row disc type sweet potato planter
to plant twin-row (row distance 45cm) in one ridge (width 150 cm)

at the planting and fertilizing operation. While in the field produc-
tion test in Chia-Yi Agricultural Experiment Station showed that
there was no difference between new planting method (one-ridge
two-row) and the traditional method (one-ridge one-row). So, this
new model was the one adopted for use.
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AW ok W O# % ook # B
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- x# 1 i 23
A 92 84 80
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Hi

| |

s | Eﬂgﬁl T g
82 82 420 84
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82 9 438 87.6
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_ (X)) _ (,328)2
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SST =X 5IXij#— C =92*+962+80° + - -+90% —
SSt=1/nEXi*— C =1/5(420*+470°+438%) —
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L2 A H o B ‘$ ] ﬁ‘F @lﬁ %\F fiE
5% 1%
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BHAFERET ) FEGEHTEEHE S LEREERY » WEE—SF4 L85 » 8L Mul-
tiple Range TestH#ERME 5.3.5-3¢

M.R. Test
P. 2 3
0.05 3.08 3.23 dfE ee  dfE
, _ MSE _
ro 0.0l 432 4.55 L.S.-R=rp | =0= = 1p x2.046
P
LSR | 6.302 6.609
' 8.839 13.522
* 5.3.5-3 {FBEZTFEHBTOHTHEZ R
& m B | C A
x oy fE 04 ] 87.6 84
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B 0.01
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% 5.3.5-4 WEAREEESTRNEEHITERE (B » /%)

a2 & 1 ‘ 2 { 3 1 4 ' 5 ‘ W i ’ F
A 1.335 1429 1575 5510  1.512 7361  1.4722
B 1269 1.317 1311 1.306  1.309 6.512  1.3024
C 1.3  1.670  1.628  1.876  1.713 8.825  1.765
D 4458 4.200 4038  3.79  3.532  20.026  4.0052
3t 2724 2.1362

o (X (42.724)°
C=—p =00l —g1.267
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g2 A H B E ‘ F H M ‘ F 18 ' B 5 % i i L%
b %
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® = 16 0.0388 -
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S5 W SR 4 B R S T B R 2 e RO BT MR~ B 1E A JI LR B » D Multiple
Range Test HiERMEKS.3.5-6¢

M.R. Test
P 2 3 4
0.05 3.00 3.15 3.23
P P n D
LSR 0.264 0.277 0.284
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#5.3.5-6 Bt RBAEEERAESKRITE
REflR A 0 BHERETRE A LRSER
s PSRBT R B RRE

5.3.6 HiFmERAIHER

AABRFTHE ST R BORREA BT R B

AET R R 0 BRI s s R e
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% 30cm ©
BIZ ARITR HE R
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R Al —RTI7EMBER: EREATHE AR
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RN 5.3.9-2F R ¢+ WIFEERMAZE 0.21m/
sechs » IEHKRE 45 HETEI3% » LI HKRIETE 38

cm e
A HRRRE

(IRRGFH #FRIB— BB B #EEEZT
B BEEREEREANEREZRE > #EHE
FEBMARTRERTRE o e REIERTEN
P S 0 (ARE G~ PR S RE
BERE ~ SRR EPIR RIS EE » HITEMEE
E REERBRERRS TEMRERNTR
4 v FTHE 80cmik100cm FHRBFIEM 8 % »
REBFASI—BRRE D58 » ZE/ERRD
CATEE ImBH G » A—FEEERETEERR
B o EREBRRISEDMRZEELETE 2
s —f 0cmz BREHKER 30cm » MR
BIFTIR IR B S SR R B BRI REREINE B o 35
FEVRE AR LA K RTE »+ TBERE » B
5~6cm 1+ FARKFE A10cmEE o

QEUKFBETERFEERRSS » ERE R
FHHE SR BRI R B
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