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Abstract

Onion cultivation in Korea faces challenges in mechanization due to small-scale farming
plots, sloped terrains, and varying cultivation methods across different regions. Onion
farming is conducted in both upland fields and paddy fields. The objective of this study is to
evaluate and analyze the performance of commercial onion harvesters in Changnyeong-gun,
Gyeongsangnam-do, one of the major onion-producing areas. In this study, two representative
digging-type harvesters were tested in both upland and paddy field environments, with work
efficiency and loss rate selected as performance indicators. The comparison of harvester
performance in upland fields showed that harvester A and B had work efficiencies of
0.157 ha/h and 0.153 ha/h, respectively, with loss rates of 0.28% and 1.11%, indicating that
Harvester A performed better. In the paddy field, the work efficiencies of harvester A and B
were 0.167 ha/h and 0.24 ha/h, respectively, with harvester B performing better. The loss rates
were 0.42% and 0.55%, respectively. These findings are expected to provide valuable insights
for the development of harvesters optimized for specific field conditions.
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Introduction
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Materials and Methods

1]

38 42|
H Aol A U A 239 Fut 87 F 3 ARAR] AHES ARSI F 87 7iHojo] HIET}
U= sLe FHl =2HTF Tﬁﬂ o]t ZFAZ-2 Model A, Model B $:8H7] .5 1,400 mm, F-A1= 212} 640, 325 kgo] -

Table 12 Aol AFGE 229 Pt 5:87]9] A2 ALS Lot
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Table 1. The specifications of the onion harvester used in this study
fterns Specifications
Model A Model B
Manufacture A B
Nation South Korea South Korea
Type Tractor-mounted Tractor-mounted
Size (LXWXH, mm) 2,200 X 1,750 X 1,300 1,620 X 1,650 X 1,090
Digging width (mm) 1,400 1,400
Weight (kg) 640 325
Vibration of digging part X 0
Lo A
BT UYL PYRE Y IEAES Sol A PES 24 F shel FYT adle) AA 57 o
(35°3247.2'N, 128°28'18.5"E) T} +=(35°32'52.0"N, 128°26'54.7'E) & 2312] WA|oj|A] AHS Y5}l o, g} 1=0] M2
27t oF 464, OF 468 nr” oI}, 0 %, Wtk k= WO 717} £ 7o) 58 FAalol AE e Salalairt
e A S floto] 2 AolM = U ESE Al 2AR] 5611 2] 5 EZE|(RX560PSC, Dacdong, Republic of Korea)
S ARESISITE FE A Al QI 34 T 1,400 pm 22 A5l 0 H, PTOE 134 71 540 pm) .2 A E|9
EE5 Zheth EYE A des AL 27302 AR 0] 051 kmhe] L=ollAf 2Hdg 3o
S uho 2 Usjolx) YEE 4202 A4tk

™ 2F 310 rpm
PEr=d
of 2 FAlE - o= QoFsto] LR,

EE] 7Y 5
O Al Al theat Zo] A E| it R = o] ¢ 7472 11 em, 27H12] 18 em, F5 % 95 em,
F550], 12~18 em, 1FE 50 em, E 5 62 FAEATE =2 0] A9 A 12 em, Z7HAE] 19 em, F5 Z 110

PRSI
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Fig. 1. Diagram of detailed cultivation conditions for upland field and paddy field
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0|27 ot o] 742 Lol 24 2 3 Pute] o] B(Loss e BB,

B

E
Ly = —x 100(%)
Er
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(a) (b)
Fig. 3. Measurement of soil properties: (a) soil moisture sensor, (b) soil moisture easurement

Results and Discussion
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RHE EoF AR50 Uz XL Bl 52.7%, A E 20.1%, WE 27.3%2 LEFEO ™. EAJ2 Sandy Clay Loam (AFE A
B2 BMEQict = dE EFA|50] 7 T2 333%, A E 29.7%, A E 37.0%% LFEFFOH, EAJ-2 Clay Loam (A ¥ E)
2 BAEC 7 2ol g B RS ghe BAIRE A o) 79 254%, =20 - 313% = LEH T Rk o
2 meo] uls] = WEo] ABstaro] 17 SHE|ITh Table 2= BEY EA U 48 325 24| A3kg Qokslo] Lt
wick
Table 2. Results of soil properties analysis by upland and paddy field
Item Unit Upland filed Paddy field
Sand % 52.7 33.3
Silt 20.1 29.7
Clay 27.3 37.0
Soil texture - Sandy Clay Loam Clay Loam
Soil Moisture content % 25.4 313
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o] o 25 ¥ UEFst O, 295§ E3F Model B 7] tH] 0.004 hath =] UEFSTE SHA|RE, o] 28t ol = 29 5-&
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5 5o & Yetohe gute] 471 207HE ExE Oﬂ wh2 o|&hE-2 9F 1.11%22 LSt o|2]sh Yol 48] T
01] AR FHH s4ES HolFe 7|6S Ze B3ue] 1u]9] jfojof mp2 70 2 ghrkEt), ofuf, B.3uto] 1u]7}
Model A tH] Model B7} & Z7] rqﬁoﬂ O|EHE-2 Model B°ﬂ/\1 o] =] Uehd 7102 wehElch Table 3:& A1E-S 3sh

$50] o 27 212 40} AlZAH Y 5 Ho 2 Wold A2 7|4, o2 4] A7 Hojzr)

Table 3. Results of harvesting experiment in upland field

Model A B Diff
Working width (m) 14 14 0
Working time (sec) 95 97 2
Working length (m) 29.5 29.5 0
Working speed (m/s) 0.311 0.304 0.007
Theoretical field capacity (ha/h) 0.157 0.153 0.004
Number of Theoretical crops 1,800 1,800 0
Number of fallen crop 5 20 15
Loss rate (%) 0.28 1.1 0.83

= 2t 2 A 27| g5

= oA 7t :817] 9] 2Q] AlZE, 2] Ao, A £ E Alket A} Model A9] 7% 2 A7, 1805, 2Fd 4] 30
m,&*%* HEE 0167 msE XJEJ"*E} ojuf 2t} 552 0.084 hahZ LFEFSHTH Model BS] 74 B 21 AlZF 1255, 3
T 2 Z0] 30 m, Bt &Y £E= 024 misE S A o]wf) 2 552 0.121 hh= LYEFSTE =2] 739 Model A9
4231717} Model Bol| B3l 2] A|7to] 555 =2 o™ AHd =5 tE5F Model A7} 0.037 hah RA| LFERSTE 0] Model B 4
7] Jiol = =3 Ei|o] Eof s 7]50] lof, AAdo] =2 = EYelA Y] A-gAo] T f4o17] el 202

I

whEoh

Model A % Model B &7 25 A Al 75 BRO.2 Yot Jute] 4= 2427, 97l = 254 0,301] w2 o|ekzL 77}
042,055% LEFSITE o] 213k 2boli= ohA ol At A} 2ho] 23 $AHE-2 Holse o] LH|9] Xfolo]
o2 A0 2 WA Table 4= = oA ] 287 AF ZAnHE QoRsh olct,
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Table 4. Results of harvesting experiment in paddy field

Model A B Diff
Working width (m) 14 1.4 0
Working time (sec) 180 125 55
Working length (m) 30 30 0
Working speed (m/s) 0.167 0.24 0.073
Theoretical field capacity (ha/h) 0.084 0.121 0.037
Number of Theoretical crops 1,650 1,650 0
Number of fallen crop 7 9 2
Loss rate (%) 0.42 0.55 0.13
Conclusion

2 Aol A=} =2 sof| tis) A3lst ~87] AAIE Ysto] AP Ee] Gut 4] S ot g ol 't =2
Fo] oA £ AH S XYt A2 =l 27iAke] 2H Y Gut 871 & o] -&oto] £3=| Art. ouff, FdE Y
2 55 ¢ AN FAelelon], A5 B2 AR R o] 24el 8, ol ol AREIIT o 45| ALE 2 A
AR g 2 4 e 2 £ 2 9 g4slsic)

7} 8719] 2¢] 585 Y=ol upet EAGH A}, 0] 79 Model At 0.157 hath, Model Bi= 0.153 hah& LEH .

I

o
o,

o

2 Model A= 0.084 ha/h, Model B+ 0.121 hah& L}E}kkt} A3} 0 & Hho] 7.9 &= £:817] melo] 59 n|9ke] A5
Zfol & Hol FARE 52 Kol A0 & WL =0] 3¢ F 487] Belo] oF 44%2°] 29 55 20| & Ho Model
B7} 943 o= Hol= Ao E witE) 7 £5719] o|ghgg P o et 2AGH Axt, Ho] 739 Model A 0.28%,
Model B 1.11%2 LFEFH O™, =9] 74-2- Model A 0.42%, Model B 0.55%%2 LEFHTE & ZE 2% Model B £27]9] o|&
E0| =7 Ukt o= Model B7F Model A tH] 2= 23] Yu|7h 47] wize] =5 Hro g S2juiz|= Juke]
N7k 277 Wi}l A0 & ek,

2 AT = T oM MR OE £87]9 o] 25§, o|2E 52 A otal 1 AAE AlFsil o, chaat 2
2 Z7HA A & 7FA] 2 QU

$87] /s 7 A BE AYSEY o2 ERT Hol A a8 A 58 9 45 5 Jut ol tigh W7 80l
Bo}A] Z3the SHAZ EAEHE o, A A, 3 S 5 TheF M4 270]| w2 go] ] FETF RE3 k= A
7F ZAgHE o] 2{3k SHAI 2 - Aol A|EA o2 TS U ol Aolnt A o & R Aol et A
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