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This study aimed in onion production by evaluating cost and labor efficiencies of onion storage methods using
either a ton-bag or a wire-steel pallet. New methods using ton-bag and wire-steel pallets were developed and applied
to postharvest tasks, such as harvest packaging, transportation, and storage. The storage parameters evaluated for
their effect on the logistics of onion production were: working duration, working hours, and cost expenditure. The
longitudinal tensile strength of the ton-bag developed in this study was 16% higher than that of the conventional
ton-bag. The wire-steel pallet developed in this study had 10% more storage capacity in a low-temperature storage
room, and its truck loading capacity was more than doubled compared to that of the conventional steel pallet.
There was no difference in the wasting rate during bulk storage between the newly developed wire-steel pallet
and the conventional steel pallet, for 500 kg of onions. However, the bulk storage of 1,000 kg of onions using
the wire-steel pallet was not found to be suitable, because the wasting rate of onions stored using the wire-pallet
was 3.7% higher than that of onions stored using a conventional steel pallet. The time and the total investing
costs for the bulk method decreased by 50.1% and 46.1%, respectively, compared to those for conventional harvest.
In the bulk storage using the wire-steel pallet, the total storage cost decreased by 28.8%. Thus, it is estimated
that we could have saved 18.3 billion won if the wire-steel pallet method about 30% of the total onion production

(1,298,749 M/T) in 2016.
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Fig. 1. The drawing of development of ton-bag for bulk harvest.
The drawing of new developed rope-type ton bag for bulk handling at harvest of onion

(unit: cm).
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Fig. 2. The drawing of new developed wire-steel pallet for bulk
storage of onion (unit: mm).
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Table 1. Storage duration, standard size of wire-steel pallet, weight of a bulk in a pallet, and onion vatieties used this study according

to 5 packing house companies

Company A B C A D
Storage period 3 3 3 17 18
(week)
Size (mm) 1,200x1,000x950 1,100x1,100x1,100 1,600x1,000x1,300 1,200%1,000x950 1,200x1,000x950
Weight of loaded amount 483 575 835 483 460
mean (kg)fea pallet
Variety Kataruru New Mars Sunpower Power ball Mandala
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Fig. 3. Actual use the developed rope type ton bag during loading
and carrying with forklift truck.
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Table 2. Standard and strengths for some tested stresses of 3 kind of the new developed wire-steel pallets. The raw material ‘Iron SS400’

used for making pallets had 245 MPa of yield strength

Division Size (mm) “ﬁ’:gg)h‘ Ylelg\f[;'a‘;“gth Total ‘(ﬁ%?‘a“m Maximum load (ton)
Type 1 1,200x1,000x950 500 2378 14346 )
Type II 1,100x1,1001,100 600 123 3.1608 384
Type I 1,6001,000x1,300 1000 106.12 08136 504

Table 3. The comparison of stored onion amounts in cold packinghouse between the developed wire-steel pallets and a practice pallet.
Amount of stored onion is based on the volume of 165 m’ (13 mx11 m)

Division Type 1 (A) Type II (B) Type III (O) Practice pallet
1,200x1,000x950 1,100x1,100x1,100 1,600x1,000x1,300 1,350x1,200x1,700
Loading layers 5 5 4 3
Quantity (EA) 440 400 288 168
Weight of onions (kg/EA) 500 560 850 1,200
Total amount of onion (kg/volumn unit) 220,000 224,000 244,800 201,600
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Fig. 5. The description of the developed wire-steel pallet assembled and hinged forms, respectively.
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Fig. 6. Appearance and condition of bulk stored onion with the wire-steel pallet and layering of bulk in cold packing house.
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Table 4. The comparison of rates total weight losses between bulk used with the developed wire-steel pallets and practice used with the

net for onion handling after storage at 0-0.5C and RH 70-80%

2015 2016
Division
A B C A D
Storage Period 35 3 3 17 18
(week)
Pf?%“ 18.4+0,8" 12.1205° 15.6:1.4° 49+0.4° 5.0+0.2°
‘?;g‘ 187402° 115:0.7° 193:06° 47402° 51403
Ns? NS sk NS NS

"Each value is meantSD (n=4)
2)*,**,***,NS, significant at p<<0.05, or at p<0.01, or at p=<0.001, no Significant, respectively.

Table 5. The comparison of working hours between both of A E3 A&y A A o] HiE xfolQl 37% = felA el
hafldling with the developed ton bag and with practice net for Zpol7} Q= Aoz Jeh} WA Ae] AR go] o e
. . Ao 2R, ol 71 ALAFae] ol
Diiion PHiE W PO A SRR geljassiaEs) WEA) Wolsk AR AREA
harvesting M5 2340 567 53 sto] Faff Aol S7HeE A om AT THTable 4). Wb
Lt a1 e s UFoHE 1000 kg o 4Fel WE B Al A A
7% A LA FmAN 1000 kg SFe] W A
B A ghow, 71E A LA AT sholol AATUES o]
Uled BT AT e AGE A9 AGER] 500 kg el o
Total 4937 2465 499 51.1 &3t T}

Table 6. Economic efficiency analysis of practices and bulk storage

Division Practice (A) Bulk (B) B/A Saving Rate
Crop yield (ton) 63 63
Purchase price (won)” 8,862,210 18,900,000
Service life (year) 10 10
depreciation cost’ 886,221 1,890,000 2133
Annual fixed-cost Repair cost” 17,7124 37,800 2133
(won) Fixed capital cost” 201,555 472,500 2133
Subtotal 903,955 1,927,810 2133
Fixed cost (won/ton) () 17,865 38,100 2133 210%
Labor cost” 5,373,203 3,120,434 58.1
Annual flow-cost Transport cost” 3,179,400 1,348,469 04
(won) Material cost” 642,000 483,750 75.4
Subtotal 8,570,468 4,507,003 539
Flow cost (wonjton) (2)) 145,946 78,614 539 46.1%
Total cost (wonjton) (=D+(2) 163811 116,714 712 28.8%

"Practice pallet (4923 ea/ha, 180,000 wonjea), Bulk pallet (126/ha, 150,000 won/ea).
Depreciation cost: 10 years.

)Repa1r cost: Depreciation costx0.2%.

F1xed capital cost: Purchase price/2x5%.

9016 average price.
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