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Study on shipment time of low-temperature stored apple

Chang-Hwan Yu', Yun-Ho Kim”
'Agriculture Exports Division, Rural Development Administration
’Extension Planning Division, Rural Development Administration

2 o B A7 FA A A AER, AL % E3A7] ZARE Fote] A E7FE0] HH e AbE
ot Al71E AAT e A shy] AT Zlolvh Alat FAAQ BAdRE TG AR 571 300702 o=
AES A AEE, A, A 9 SskdE 58 ARt 8 AT ATdE tEa 2tk *grrWlOﬂ o
ALRA B RS AV Aal 2AE FAAE D WA ALake] Auin]eS 2zt 78.3%, 63.7%, 96.0%3At}. 3}, A
VT BI%E ALAGAAEE BASEL QIATh Wh(15kg) B B A2 A7E A Al 97839013 oH, f1E

]_
Aol LITL8AS elsteh 1858 4740 6180 27 A4 A£A A1) 91671 st siek Ak A%
Batol AP A E QARG E 7440, AL A Aol A FHFE Gl6aA 494
=

She mulA P o2 FahEl ulge] b Hgtom, WASPY T AFrhE T} 1 H1E ok Aol SEuEe A
E212 o g3kt ulgo] /1 B9kon], ALt dulel vl&o] 1 NF o|gieh AV AtESHE AAsH: 8o B
& A3k, QEAZG-AolE AU G, Fug, B B JTL W B, QUEN11-D)) AEs 2R A
S v)e J|Hb, Agg 2 Amsbel ok Weh BAM R foldolgitk AwEste] HFe] BE F7hEe] Al
Foh 4980 v w2 Ao U V1, Al g, maSel] tiE s, Awvtel o ge] B wa Qe
Aos Lehge.

Abstract The purpose of this study is to assist farmers in determining the optimal time for the shipment of stored
apples by investigating the market trends, storage status and release dates of low-temperature stored apples. We
surveyed 300 apple cultivation farms in Daegu, Gyeongbuk Province, which is the main producer of apples, and
examined the cultivars, cultivation areas, storage conditions, and shipment status of apples. The main results are as
follows: the proportion of apples cultivatedat different ripening times was surveyed. According to the results, the
proportions of early, middle and late varieties were 78.3%, 63.7% and 96.0%, respectively. Also, 48.7% of the farm
households surveyed had cold storage facilities. The average storage cost per apple box(15kg) was 978.3 won for
self-storage and 1,771.8 won for consignment storage. For the six(6) months between November and April, the
proportion of shipped apples was 91.6% of the total stored apples. The (average total?)annual apple shipment,
including apples stored in general storage warehouses, was744.4 boxes. The (average total?) annual shipment of cold
storage apples was 616 boxes. The stored apples were mainly shipped to 'wholesale markets', which havethe highest
sales share, followed by 'production site collectors' and then 'supermarkets'. The most common shipping method of
the apples was by general trucks, followed by low-temperature trucks, and finally by delivery services. The analysis
of the factors influencing the decision to release apples by period showed that it was affected by the storage cost,
loss rate, and customary shipping in the off-season(from May to August). On the other hand, in the general release
season(from November to April), the statistically significant decision factors forthe release of appleswere the future
expected price, storage cost and decision of the leading farmer groups. For farmers with a high share of general
shipment, the deciding factors for the release of apples were the future expected price, storage cost, high income
expectation, and decision by leading farmers.

Keywords : Low-temperature stored apple, Optimal time for shipment, Storage condition, Off-season, General release season
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Table 2. Cultivation status of apple variety(‘13 and ‘14)
(unit : ha, %)

Fuji
Yang | Gham .. | Normal .
Tsugaru|Hongro| Gwang| Hong Fuji (Tohoku Colori Pre.
(all) 7) ng |maturity

‘14 | 1,483 | 4,504 | 679 | 532 |21,187|12,165|6,830| 2,192

‘13 | 1,534 | 4414 | 709 | 535 |21,328|12,477|6,554| 2,298

Ratio | 5.0 145 | 23 1.8 | 700 | 41.0 |21.5] 75

+/- -3.3 2.0 -43 | -0.6 | -0.7 -2.5 | 42 | -4.6

Source : Agricultural Monthly Report, KREI.
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Table 3. Management performance of apple producing
farmhouse in recent 3 years
(unit : won/10a)

Table 1. Production volume of apple in recent 5 years Managementperformance 12 13 14
Gross value(A) 5,723,461 5,761,662 5,565,809
10 11 12 13 14 Inorganic fertilizer cost | 81,394 88,619 89,586
Area(ha) 30,992 31,167 30,734 30,449 30,702 Organic fertilizer cost 125,375 176,084 140,118
Quantity Pesticide cost 286,127 286,937 303,074
(kg/lomy | VA8 | L8 1284 1621 1,546 Fuel cost 85,958 101,939 93813
Output 1 00085 | 379,541 | 304506 | 493,701 | 474712 Water cost 6,658 3478 7629
(ton) ? ’ ’ ’ ’ Material cost 331,200 361,916 336,596
Source : Korean Statistical Information Service Small equipment cost 5,554 8,638 7,939
Large equipment cost 257,574 294,470 290,805
Facility cost 110,851 132,598 134,482
Table 2= /\]_—1 _q] %%—‘?—i ZHH z:;:]_'o% }j] *73]_04 UrE} Repair cost 40,153 47,113 53,807
o = g = ' Site development cost 92,992 175,858 132,865
A Aolrtk 201495 7|F o= AR AwEA S b Other materials 667 2,848 16,654
U‘%‘% H]%——% x]—x] 6]-% %—%—% _'5,1X] O]U:L 1 %—0111\1_1,:_ Cé Facility rent 9,199 12,642 4,029
Land rent 39,104 47,239 43,692
HA5 = = =] = 2 2 2
?_].'(%'-'1‘73’:)3] H]-(S—O] r:_‘:]'. %_lij‘ﬂ}' H]—Tﬂ°H E-ux_:]., »)!\—7]'—1‘ Trusted farming 59 - 2,788
=339 A BE 2.0% 27}, 9 43% 2A 145 Employed labor 374,842 | 429278 | 490,637
- - - Management cost(B) 1,847,707 2,169,657 2,148,514
o/ 7V N TR % Z o o/ 7V A 7 O 1]
0.6% T4, FA= Ao 07% Had Ao Income(A-B) 3875754 | 3,592,005 | 3.417,295

Source : Rural Development Administration.
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Table 4. Apple carry trends in Garak-dong Market

(unit : ton)
‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 |AVER
1 |6,/493 | 5323 | 4,138 | 5,293 | 4,326 | 5,107 | 6,415 | 5,299
2 | 1,873 ] 2,468 | 3,598 | 1,761 | 2,635 | 2,623 | 2,816 | 2,539
3 3,041 3,581 | 3,165 | 3,216 | 2,903 | 3,024 | 4,245 | 3,311
4 2,494 | 3,251 | 3,363 | 2,965 | 1,896 | 3,227 | 4,107 | 3,043
5 | 1,829 ] 2,000 | 2,698 | 2,703 | 1,250 | 2,335 | 2,892 | 2,244
6 844 | 1,439 | 1,767 | 2,431 | 714 | 1,731 | 1,846 | 1,539
7 | 1,053 | 1,488 | 1,111 | 1,580 | 845 | 1,422 | 2,025 | 1,361
8 | 4,133 | 4,091 | 2,903 | 3,476 | 2,758 | 3,372 | 5,679 | 3,773
9 |7,657 9,708 | 7,148 | 6,412 | 7,276 | 7,778 | 5,665 | 7,378
10 | 5,504 | 3,962 | 5,315 | 4,244 | 3,590 | 6,102 | 5,094 | 4,830
11 | 4,381 | 4,155 | 4,051 | 3,312 | 3,572 | 4,803 | 4,104 | 4,054
12 | 4,330 | 3,825 | 3,220 | 3,044 | 2,952 | 4,195 | 4,062 | 3,661
Total |43,631| 45,292 | 42,478 |40,436|34,715|45,719]48,950| -
High| 7,657 | 9,708 | 7,148 | 6,412 | 7,276 | 7,778 | 6,415 -
Low | 844 | 1,439 | 1,111 | 1,580 | 714 | 1,422 1,846 | -
AVE| 3,636 | 3,774 | 3,540 | 3,370 | 2,893 | 3,810 | 4,079 | -
Source : www.Nonghyup.com(Garak Market)
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Table 5. Demographic characteristics of apple farmers
(unit : Household, %)

Farmers Ratio
Sex Male 271 90.3
Female 29 9.7
~49 39 13.0
50~59 135 45.0
Age
60~69 100 333
70~ 26 8.7
~ 10 years 35 11.7
10~19 years 33 11.0
(CTEZF;) 20~29 years 53 17.7
30~39 years 88 29.3
40 years~ 91 30.3
~ 10 years 55 18.3
10~19 years 54 18.0
Career 150759 years 77 257
(Aople) 13050 71 237
years .
40 years~ 43 14.3
~ Middle school 161 53.7
. High school 106 35.3
Education P
University 5 1.7
Univ ~ 28 9.3
Total 300 100.0
4, 24z
4.1 Atht xjdfeE
AL U sk S HOT A o4 5
T 783%7F ‘AT (=235 Alwlsia Ao,
63.7%c ‘TAFT (0=191)=, 96.0%= ‘THAYE (n=288)
< Aisks Aoz ZAMATHTESE £33

Table 6. Status of apple cultivation farms in Daegu,
Gyeongbuk province
(unit : Household, %)

Early-variety
No. Ratio
(235) | 783

Middle-variety
No. Ratio
(191) | 63.7

Late-variety
No. Ratio
(288) | 96.0

Total

3L %
=54

), TAE(684.3)

AuiE A wHAE(2,563.0%), ZAF(810.9

TOo R UEith AT FEEEE,

558

A

ZAF0=221)9 7%, 500~1,000% v (28.5%),
5003 19F(25.3%), ‘1,000~1,500F 77 (20.4%),
2,000 ©]4(16.7%), <1,500~2,000% 7| (9.0%)
9 B3

ZAFMm=183)2] 4F, 500~1,000% ]T(25.7%),
1,000~1,500% 17(25.1%), 2,000E ©]4(20.8%),
5003 MW (21.9%), ‘1,500~2,0008 T7F(6.6%) &
) Holom wAE(n=288) Atz oz Al
mao] WA YERY 2,000 ©]4(62.2%), ‘1,500~
2,000% 17F(15.6%), 1,000~1,500% W]W(13.5%),
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Table 7. Cultivation scales by apple cultivars

Percentage by scales (%)
Average
cultivation 500 | 1,000 | 1500 | 00
scales ~500 - - - by
oY) Py 1,000 | 1,500 | 2,000 Y
Py py py
Barly | g109 | 253 | 285 | 204 | 90 | 167
-variety
Middle)  Geqs | 210 | 257 | 250 | 66 | 208
-variety
Late
. 2,563.0 1.0 7.6 13.5 15.6 62.2
-variety
4.2 Af2p HEAEY
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B VB 2 2
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Table 8. Utilization status of low-temperature storage Table 12. Additional storage costs by month
facilities
1,00
Low-temperature storage(%) Avera ~ 50~ N 1,50~ 200
50 1,00 2,00 won
Hold Non-Hold Total S e e I U . N
Farmers Farmers won
48.7 513 253 T(";g 13(5“'19 20.0%| 16.0% |347% | 40% | 253%
Table 9. Facility utilization rate of farmer with @ e 4%
low-temperature storage
TAFCADS S5 e Aol A3 u, 2
Low-temperature storage(%) Total 7] ;q 78]' 1:1] %_ o ‘1:_]"?4 \e 1N %]_ .\lﬂ # 1 771. gloz =z /\]_
0~25 |25~50|50~75|75~100| 100
HATk A v £9E B 22,0009 0]4(54.8%),
- 23 53 2.3 90.2 100
1,500~2,00090  WRF(26.2%), 50099~1,0009 "]
7(9.5%), “1,500~2,000 HYP(7.1%), 500 7
Table 10. Consignment storage utilization rate of farmer TP2A4%)%0] EEZ wolm gt}

without low-temperature storage

Low-temperature storage(%) Total Table 13. Cost of initial storage after harvest
0~25 |25~50|50~75|75~100 100
5.6 16.7 30.6 8.3 38.9 100 _ 500~ 1,000 1,500 2,000
Avera 500 | 1,000 - N won
ge ’ 1,500 2,000
won won won ‘won N
=2
4.2.2 SIS Total | LT7L8 1) sor | 9506 | 2620% | 7.1% | s4.8%
D A7F A% (42) won ) ) ) ) )
TAFEAhE 75 F A7 A A4 o, =
7] A W& w9 Bk T HIt 97830 R £ALE 1ML AT} A vhe el 9 AT W) A%
Ak 48 vgd BXE HY 1,000~1,500 7 N 4o 3k ubs o w3 408.19.0.2 ZAME L A%
T (33.1%), ‘500~1,00090 W¥(29.2%), 5000 T HlEE =92 By 2009 o4 (63.2%), 100~1509
7P (25.4%), 2,0009 ©14°(10.0%), ‘1,500~2,0009) ¥ ®uP(21.1%), 504 "¥P(10.5%), 150-2009 ™
23%)we] BEE Holal 9k P (5.3%)+9] XS Holal ATh
Table 11, Cost of initial storage after harvest Table 14. Additional storage costs by month
A ~ 500~ 1"100 1,i00 2,000 A ~ 5~0 130 150 200
ver 500 1,000 won vera 50 won
age 1,500 2,000 _ ge 100 150 200
won won won -~
‘won ‘won ‘won ‘won won
Total | 9783 , ) . ) N Total | 4081 N S N .
(130) won 254% | 29.2% | 33.1% 2.3% 10.0% (19) won 10.5% 21.1% 53% 63.2%
1NLA A mleh Agehs A A B A% 423 Aot MY H2E
Hlg-2 gk ubs o W 1559902 ZALE QI A% RHF (D& Aste] A2 ARshs w7l Eat
Hg By 00~1509 1ub(34.7%), 2009 o o ¥ ¥y AEES AEd A% 1.0~2.0% 7
A(253%), 509 HuP(20.0%), 50~1009 1 TP(40.5%), ‘4.0%0]%°(29.8%), ‘2.0~3.0%’(18.2%),
7P(16.0%), ‘150~2009°(4.0%) w29 ¥ 2 Holi 9 3.0~4.0%(11.6%) <=2 £¥5 Holil 3%l

o
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Table 15. Monthly wasting rate of cold storage apple

1.0~2.0% 2.0~3.0% 3.0~4.0% 4.0%

Total

(121) 40.5 18.2 11.6 29.8

424 5 M 9@

FAhE At} AL ARshe
A7) E51E fg &8 WHRF(HE
£ Aot} A|vtale} 2
Zol# L $rp(22.6%), ‘Al
"(17.5%)= 0.2 ZAME QL)

A}H ZJ—QXW «lf‘f%
t1(59.9%), <Xta]ell l
el ws) EElEa

compared to
last year

(22.6%)

Increase
compared to
last year
(17.5%)

Equate to
last year
(59.9%)

Fig. 1. Storage intention of Late-variety Fuji in future

HH, A2AG HlES ol sk T 42% &
Fo2 AL 92 B 0~25% 1T(70.4%),
25~50%" 2 50~75%(Z4 11.1%), ‘100%’(7.4%)<=
o] B¥Z Btk

(%)

70 A ® Expansion

® Reduction
60 -

50 +
40
30 1
20

10

0-25 25-50 50-75 75-100 100

Fig. 2. Future intentions on the amount of apple storage

AR v&S FoldE T/ Hit 502% 1
o2 yehitl £9S B 50~75% U9(35.0%),
‘0~25% UYP(30.0%), 75~100% WP 2 100%’
(Z 12.5%), 25~50% 1P (10.0%) =2 XS Ho|
il ek <Fig 2>

4_2_5 x.|xr74x1 _.°.._°|9.| %9_‘_5 Eijl.

AP A F7FES A Al FEE vAE adl
W Z2a% ALE gtk Ay 587] 71 (91.8%)
2 g BeA®7.13), ‘Y 71t (83.1%)
7HEel g3 Aoz FasA Hrista Uk
W ER EFAY AUz 7HE(75.0%), ET
(72.4%) T& Ao v BHrl sk F
w7k A 9 R4 (82.774), ‘ATE AEA
H-&°(78.0%) 5 AEAL 57t AFAAN THA

W7k st itk

rz R oo

Table 16. Severity rating of apple storage determining

factor
Factors Importance(%)
Prices at harvest time 91.8
Cash needs 87.1
Future expected price 83.1
Production and merchantability of nearby farms 82.7
Production rate of storable goods 78.0
Previous year price of target shipment time 75.0
Customary shipping 72.4
4.3 Atnt SSHEEl
4.3.1 E5tA|7|

Table 175 AZAE] A7 &84 &S vekd A
o2ZH FsH|EE 19T 2% v$ =& o=
Yeht A Al B o gldshs AL B,
i % ehgs WA e H

] 7t ]

=
Efytet. 11%~4%77}x] 6714 717k Tk A A=A %
=z

Table 17. Shipment ratio of shipment time of apple
(unit : %)

1112/ 1121314 [5]6[7[8[9]10
Total 6.2| 9.430.923.0[12.9/92|5.1|.7 | 3 |3 |5 |14

Hold
storage| 6.6] 9.132.1p2.2(12.4[10.8| 52| .8 | 3 [ .1 | 2| 2
Apple
farm
storag Non-hol
OO 4 7h0.8p6.2125.9(14.9] 2.7] 4.8| 4 | 4 | 1.2 1.7] 62
d farm
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Table 18. Annual shipment volume of apple farms

(box/15kg)
Avera | = 500~ 1’(100 1,i()0 2,000
ge ;20 11’;:’00 1,500 | 2,000 fo
X x Box Box
Total 744.4 o o o o o
(198) | Box 232% | 333% | 19.7% | 8.6% | 152%
P, AL A% Ao A 5T 6161
(15kg)$hom, %8}%%}:% %H—t— 500~1,0004}2 1
| SN

1 (35.5%), 5004}
1w (18.9%), 2,000
ur2 1Rk (6.5%) &

Table 19. Annual shipment volume of cold storage apple

(box/15kg)
R _ 580 1,(100 l,iOO 2,000
ver 500 Box
age Box 1,000 1,500 2,000 _
Box Box Box
Total | 616.3 o o o o o
(169) Box 25.4% 35.5% 18.9% 6.5% 13.6%
43.3 2 E5tH
FTNA AR AbsRe] Fo EshAE cmmmiAl
(46.5%), AHAFHA(23.3%) HIFo] wgkon I
9] “71EP(21.9%), ‘NFPIE(7.2%)+2] #EE BT
JNEp o RE 2l T, A FollA =ujE 7
wf 5o] et <Fig 3>
4.3.4 =EHH
A& A Al 52 ANTER(81.6%) HZo
=1 AgEoR A2 (133%) &5 HFS @
Aoz AHATE 2 9 TP (72%) 44 T
Huj & Foto] FEATHL ST <Fig 4>

561

Wholesale
markets
(46.5%)

Supermakets

(7.2%)

Production
Site collectors
(23.390)

Fig. 3. The ratio of the main shipping destination (box/15kg)

temperature
truck(23.32%)

General truck
(46.5%)

Fig. 4. The ratio by apple shipping method
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Table 20. Factors affecting the intention to shipment

Off-Season Normal

Parameter| t Value | Pr > |t| [Parameter|t Value| Pr > [t]

Intercept| 0.073 3.28 |0.001***| 0.784 9.04 <.0.001***

bl -0.009 -0.87 0383 | -0.042 | -1.07 0.284

b2 -0.003 -0.34 0.737 | -0.054 | -1.82 | 0.070*

b3 -0.016 -2.74 10.007***| -0.073 | -3.26 | 0.001***

b4 0.013 24 0.017** | 0.018 0.81 0.418

b5 -0.009 -1.74 | 0.084* | -0.005 | -0.25 0.806

b6 -0.001 -0.08 0.939 0.069 2.59 | 0.010%**

b7 0.002 0.39 0.698 | -0.022 | -0.94 0.350

b8 0.007 1.14 0.255 0.011 0.48 0.634

Note : ***¥P<0.01, **P<0.05, *P<0.1
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