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Effect of Harvesting System on Labor—saving in Sweetpotato Cultivation
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**Center of Bioenergy Crop, NICS, RDA, Muan 534-833, Korea

ABSTRACT This experiment was carried out to determine
the effect of mechanization on lavor-saving in sweetpotato
cultivation. The field experiment was conducted from 2005
to 2006 in Mokpo Experiment Station of the National
Institute of Crop Science. In order to determine the efficiency
of mechanical harvesting, different harvesting methods
were compared. Mechanical harvesting method was done
as follows: cutting of vines by machine, removal of plastic
film mulching, and harvesting by two-row and one-row
harvesting system. The result showed harvesting labor was
decreased by 66.6% in two-row harvesting. The ratio of
damaged sweetpotato by mechanical harvesting decreased
by 49.4% in two-row and 38.4% in one-row harvesting
compared to conventional method. The total labor cost was
saved by 48.2% - 70.4% using mechanical method. In
addition, the total income also increased by ca. 62.9% -
81.2%. Thus, it was concluded that mechanical harvesting
is more efficient and economical method than conventional
one.

Keywords : sweetpotato, cultivation, harvesting, labor-saving

2|Ltat ok

Hog xHuﬂgl_jy_ olo
[©)

A, w8,

40

d7N=E THE

, AuRe] o] HTolle A%
=2 Rgte] o] 7l gloy. oj2fel dltuke] AR 4
69%, THF3HEo] 26.4%, THEo] 1.8%, AHo] 0.6%
1, Z2HJelY] Al 7IR2EL Wo| &85t 9low, H|Et
¥l CEo) HlebulRet Ca, K 53 22 vl 423 442
o thef o] Lot mshiA], Al B AR ool

E_P“ =)

5
1
'\‘j‘

O

EH

ERHoIT, 54 270k ol SR HEY 4A% 8
., Hlg, A7 g B ek Eut 2 e

oF A QlE]—(Ahe = 2004, Ahe &, 2000; Lee =, 2007).
F AL AR A oy A 213%, 37
20.4%, AR 14.7%, 29 11.2% <03 o= oliL7}
DR = = A7IA Yol Qi F7He} BEo] ttk
732}ro| o]Fo]x]1L ¢t Cheon 5, 2000; KATC, 2004-2005).
Seit Seluel nF A AATAE wEe Sap
7t % Fgo] 219A17ha o &2 A Q] 25.6%F AFA|stL
THCheon &, 1996; MES, 2002; sZ%1353, 2003; Ahe
5, 2003). FE9 ¢dgo] REFeta wYQY 1PIE =
e o] Hak Wak ofje} wFe o] Rstol Ao
ol e A ARl ot Seisi A4 slo]
ol AlE olg eI} oo} 7% 8]0 o &R
& ol7] i wel @ Suaele] AAS e
o mebd B ATl 1) fa)ge] e Sata
A AR EE Feele] ol Aol s W )
ol 7)o A2}

-

o2 of

B2 30 o kI

=
=

olN

Saysteth

20061471}7\] zlﬂzl- XPEJ_J_Q%

AlE]) AZFzZA /\1 z0] FE| A ]
AlIe], Siek] 5 4555 FAte} sae19
. =271 gL1g 71741 Qo shglon] AME7|EL
a9 13 23 EAA st Bl PeR
Ytk 3 AAAAL E 1o]4 B o} o] £

ﬁ—?ﬁ}ﬂx} 200541 5
AR vhol 2.0 4
E4o] the n), ¢lu],

TCorresponding author: (Phone) +82-63-840-2236 (E-mail) khs0716@korea.kr
<Received 9 November, 2010; Revised 23 June, 2011; Accepted 14 December, 2011>

400



AF0F =LAAPM|HZ FHRU| X(o| 401

S

Vine cutting

on riding type cultivator

Harvesting(One row type)

Harvesting(Two row type)

on tractor

Fig. 1. Used machine at the working of vine cutting and harvesting.

Table 1. Working systems according to used machine at the harvesting and vine cutting in sweetpotato.

Treatment No.

Working sys‘temsf

Harvesting machine

@ @ ® @
T1 Two rows VvC MVR Harvesting [ Harvesting 11
T2 " VvC Harvesting | MVR Harvesting 11
T3 " Harvesting [ Harvesting 11 MVR -
T4 " Harvesting [ Harvesting 11 - -
T5 One row vC MVR Harvesting 1 Harvesting 11
T6 " vC Harvesting 1 MVR Harvesting 11
T7 " Harvesting 1 Harvesting II MVR -
T8 " Harvesting 1 Harvesting II - -
T9 Cczlé‘:;lglooll;al VvC MVR Harvesting 11 -

" VC; Vine cutting, Harvesting I ;

AW GAA ST ARSI E 2R 5 4
G2 ool W0 SEIE 2940 194 EARAES
Rgeon £H7] NES SEU] BAEOR AE
sttt Atuke] 4L 69 3~7YU7tA] 75 cm x 20 cmZE
stplom Zletel s sE2UEA ATt 2 &
sl 29 2A} aFEo 2 ZolH A uet Zey xg

Al7Fe ZAVSES] ha' AFA|H o &2 SHAMSHY T 5 a1
o} EA G 1.5 m*o] WA 9] Fagul oA &
R 2T RS AT T v Bson 49
F ez ddsilon, 71Aste] ue
A4 7120] E310) AL

l~
44
0
4 1
o
et
£
_1>~!
2
Y
yb
m
it
i)
o,
£
"
P
fo
>
)

Machine working, Harvesting II ;

Hand harvest, MVR; Mulching vinyl remove

o

2 AT 5 29} gk 294 3|9 194
w5 (Il ulste] wmelo] AgEiglon], A
of webit w70 dAA- A SR 24

A

rSL'

0= S Ao| 7bg AHA WHoR B ) 294
22817 68.1%, 194] 23817|1 66.6%2] A7k a1tE &
sict.

7] 71F3tel pghA] ntup ENeES HE 19
| b= 2g4]o] &4FE aiatupe] Whfo] AHglom, &
% 8.6%%1d]| HHll 7| A4 4.4~53%=2 A (1

- EF ol mFe] 71 &v7F P wten, &
ohﬂ AnjefA 7P AA LAY E]o] ZpolE Byou FY

FEOA 71F el E2 HAHZH 3). 714

ghof| o3t 2 AFo2AY T E st aEeR

TP ANl T Sere] AL 7|74 gte] T

n&'i —l> _|>



402 OHEIX|(KOREAN J. CROP SCL.), 56(4), 2011

Table 2. Working hours of harvesting step in sweetpotato.

Working hours (hr./ha)

Harvesting step ’

T1 T2 T3 T4 T5 T6 T7 T8 (COKOD
Cutting vine 3.6 3.5 - - 3.6 3.6 - - 39.6
Mulching vinyl removed 30.7 38.8 68.1 (3.0 30.7 61.4 63.4 (3.0 334
Harvesting 1 Two rows 1.9 1.8 2.6 2.6 - - - - -
One row - - - - 3.5 3.5 4.5 4.5 -
Harvesting 11 70.2 87.2 135.8 135.8 73.5 75.4 103.1 103.1 260.2
Total 106.4 131.4 206.5 141.4 111.3 143.8 171.0 110.6 333.2
Ratio of saved labour (%) 68.1 60.6 38.0 57.6 66.6 56.8 48.7 66.8

*Vine cutting; Machine working, Harvesting I; Machine working, Harvesting II; Hand harvest
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Fig. 2. Difference of injured ratio of sweetpotato according
to harvested method.
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Fig. 3. Difference of injured ratio of sweetpotato according
to sweetpotato cultivation.

Table 3. Injured ratio and yield of sweetpotato according to harvesting system.

Machine (two rows)

Machine (one row)

Human (Control)

Yield
(Ton/ha) Injured ratio Lose yield Injured ratio Lose yield Injured ratio Lose yield
(%) (Ton/ha) (%) (Ton/ha) (%) (Ton/ha)
204" 4.4 0.97 53 1.18 8.6 1.92

(50.0)

(61.6)

(100)

b; Mean yield is four cultivars Geonmi, Yulmi, Hayanmi and Shinchunmi
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Table 4. Effect of saved production costs according to mechanical working of harvesting step in sweetpotato.

Cost (Thousand Won/ha)

Harvesting step ’

Tl T2 T3 T4 T5 T6 T7 T8 (COEOD
Cutting vine 54 54 - - 54 54 - - 598
Mulching vinyl removed 134 170 298 13 134 269 277 13 146
H I (Two rows) 62 59 83 83 - - - - -
Harves-ting H I (One row) - - - - 101 99 130 130 -
H I 307 382 594 594 322 330 451 451 1,138
Total cost 557 664 976 691 610 751 858 594 1,883
Index 29.6 353 51.8 36.7 324 39.9 45.6 31.5 100
Cost of injured sweetpotato 0 0 0 0 240 240 240 240 1080
Total cost 557 664 976 691 850 991 1,098 834 2,963
Saved cost 2,406 2.299 1,987 2,272 2,113 1,972 1,865 2,129 -
(Index) (81.2) (77.6) (67.1) (76.7) (71.3) (66.5) (629 ) (71.9) ( 0.0

* Vine cutting; Machine working, H I; Machine working of harvesting, H II; Hand harvest

Q1) 2,963 e v|sf aLFul =2 7|9 4287]9] o] &0
2 1,865~2,406 7o) A=t

H 2

put oA AYAA B Aeane =
stz 43719} 1947} 284 $87]8 ol gste] A|F
YT AT aoksiyl theat 2ol

A
U
4

[

POk A BAAAL X7l DA A 2G4
7|1 AE +Q18 =57 had 106447, =2 7]+H]d
AA+1E 4] 71 A5 +8 =37 ha'd 111.3A7F 2
w2719k B AA S el 194 7| A5+
AE=ZH7 G 107.6A17F 0.2 3g(Q12 333.24|7b/ha)
gju] Z2} 68.1%, 66.6% 2 66.8%2] A A7} QIch
2. atup EAANEES g 4=gho] 8.6% 1] H]El 7]A

29940 4.4%, 7| A194]0] 5.3%= oF 43.9%7} 7

ARl oH, FFo &471ea2 Anl 6.2%, A%n|

5.1%, 310kT] 4.7%, ZAv] 3.4% 402 o]z} QIgith
3. A v SEgaE T had tF EAPNSES
229k et A 9 Hl-go] TRY(Q1E) 2,963 e H]
ff atup =2)719F =2k719) oo 93l 62.9~81.2%
ol 1,865~2,40649 A7rE i},

=
NE=

ror

J C Cheon, C S Koo and Y C Gweon,. 1996. Analysis of
Production Cost in Large Scale Mechanized Rice Cultvaion.
Korean J. Crop Sci. 41(2) : pp. 250-256.

J H Lee, J S Lee and S G Kim,. 2000. Survey on Actual
Cultivation in Sweetpotato. Gyeonggi-do Agricultural Research
& Extension Service Report.

Mokpo Experiment Station, Honam Agricultural Experiment
Station, RDA. 2002. Product & Use of Sweetpotato.

SENTH TEsAAREA, 2003, 22 NERE EAE Y
A 71, pp. 151.

Korea Agri-fisheries Trade Coporation. 2004-2005. Agricultural
Marketing information Service (Sweetpotato)

J S Lee, Y S Ahn, M N Chung, and H S Kim,. 2007.
Biological Activity of Varieties, Isolation and Purification
of antioxidants components in sweetpotato. Korean J. Breed.
39(3) : pp. 296-301.

Y S Ahe, B C Jeong, J S Lee, M N Chung, and H S Kim,.
2004. Major Characteristics of Sweetpotato Varieties Developed
Recently in Korea. Korean J. Breed. 36(1s) : pp. 320-321.

Y S Ahe, B C Jeong, J S Lee, M N Chung, B E Kim, Y B
Oh, A D Kim, K S Min, JH Lee, E S Kim and IM Ryu.
2000. A New Sweetpotato(Lpomoea batatas(L.) Lam.)
Cultivar, “Sinchunmi” of Good Quality and High Starch Content
for the Side Dish and Food. Korean J. Breed. 32(4) : pp.
369-370.

Y S Ahe, J S Lee,, M N Chung, H S Kim, U H Moon, B
E Kim, and K S Min,. 2003. Korean J. Breed. 35(1) : pp.
96.



