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Quality Change during Harvest Time and Storage of Various Cabbages

Grown on High Land by Different Transplanting Times

Hyang Lan Eum?, Young Hoon Lee!, Sae Jin Hong?, Il Sheob Shin? and Young Rok Yeoung™
!Gangneung-Wonju National University, 120 Gangneung Daehangno, Gangneung, Gangwondo, Korea
2Fruit Research Division, National Ingtitute of Horticultural and Herbal Science, Suwon 440-706, Korea

Abstract. This study was conducted to investigate the effect of climate conditions during cultivation and
harvesting on the quality and storability of fresh bulb cabbage (Brassica oleracea L. var. capitata). Plug
seedlings of six cabbage cultivars were transplanted to Gangneung-Wonju University high elevation research
station in Gangwon province (780 m above sea level, lat. 37.5°N.) and harvested with four different harvest
times like August 3 (1%), August 13 (2™), August 23 (3), and September 10 (4™), respectively from 50 days
after transplanting. Weight loss, Hunter color factors, firmness, and soluble solids content (SSC) of the cab-
bage bulbs were investigated during storage at 3°C (85% RH) and 25°C (60% RH). Decreased bulb weight
and poor quality cabbages were apparent at the late transplanting (July 14) and harvest (September 10)
respectively. Quality index such as firmness and SSC at August 23 (3) harvested cabbage was better than
August 3 (1) and August 13 (2™) cabbages due to the good weather condition just before harvesting. The
cv. ‘Speed king' and ‘Minix 40" showed good qualities among the cultivars, especialy when the bulbs were
harvested during sunny day conditions from one week before harvesting. Also SSC was influenced by
wesather condition before harvesting rather than transplanting date, while firmness was influenced by trans-
planting and harvest date. However, the differences among the cultivars were not significant. The potential
of storage as maintaining the quality was different, depending on weather conditions at harvest time. Gener-
aly the storage periods of six cultivars were around 3~5 days and 9~10 days a room and low temperature,
respectively. However, the August 3 (1%) harvested cabbage lost their marketable quality very fast because
of rainy and cloudy weather condition before harvesting and also storability of bulbs was 2 days and 4 days
a room temperature and 3°C, respectively. Quaity index was also not significant difference among cultivars.
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Fig. 1. Changes in amount of insolation (A) and average
rainfal (B) during 6 days cultivation before harvest of
cabbage cultivars grown on high land in summer 2007.
Arrows indicate the harvest day.

Table 1. Head weight (g) in various cultivars of cabbage
cultivated from different date on high land in summer
2007.

Date?
Cultivars
A B C D

Speed king 519.3Y 463.8a 388.8b  181.9d
Hi-Q 4450c 393.0c 347.4bc 210.1cd
Kokoma 515.3b 3745c 362.2bc 228.5bc
Sdlad cabbage 614.0a 433.3ab 367.7bc  277.1a
Cdiforniasweet 509.3b 374.8c 313.8c  241.7bc
Minix 40 511.8b 409.0bc 469.3a  254.8ab

“Different date of planting and harvest (A, June 14 and
August 3; B, June 24 and August 13; C, July 4 and August
23; D, July 14 and September 10).

YMean separation within columns indicate significant differ-
ences among cultivars by Duncan’s multiple range test at
p<0.05.
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Table 2. Mean values of soluble solids content and firm-
ness in various cultivars of cabbage harvested from dif-
ferent date on high land in summer 2007.

Harvest date
Cultivar
Aug.3 Aug.13 Aug.23 Sep. 10
SSC (°Brix)
Speed king 48% 57a 5.8a 4.5bc
Hi-Q 4.2a 53ab 5.7ab 5.1ab
Kokoma 4.9a 4.7¢c 5.1b 4.0c
Salad cabbage 4.8a 48bc  5.8a 4.8ab
Californiasweet 4.8a 5.labc 5.7ab 5.0ab
Minix 40 4.6a 5.5a 5.4ab 5.4a
Firmness (N)
Speed king 5.4b 7.3ab 124a 5.0a
Hi-Q 79 76ab 7.3b 4.2a
Kokoma 76ab 7.1ab 109ab 4.0a
Saladcabbage 7.5ab  6.5b 7.3b 5.0a
Cadliforniasweet 7.9ab 7.1ab 7.3b 4.2a
Minix 40 9.4a 8.8a 8.6b b.7a

*Mean separation within columnsindicate significant differ-
ences among cultivars by Duncan’s multiple range test at
p<0.05.

e P T2 GAA] B s 8d 3
het 88 13U (234l wIshA =AEols =3t
T 9 o gEe] = } 23 7o) 43

Sheiche ARE Hols

7

=3
o)
A

2
X
o)
2
o
o S
0(1
FN‘

otuHTA 71T E SRk 4.0-5.8Brixz &
7] L7 BaL 7PdgEol 7W =599 8¢
3 (Wxhyell 3t FliFTE BE FEoNA WEkar 4
zHle] 8] F 7PEEEol 7R £k 8d 23Y
(3Fhe] o= 7Y FUTH(Table 2). 89 3A(1
2hye ALgh 3] 7] BF 7R 1P ES
hge ‘Kokoma #5S ALl BE F5oNA 19
2| 2polE HolA] sttt BEe 87l wet xjo]
£ Holzt B2 wkE 8d 3Y(1xh)el =

9} 53 A 7ol FU 8 233l
ahel ol ANEOE A L), et

2A717F =o] Fgo] ARH 9 104 (4xh)ll &=
ZTZo AukdoZ Ay} e A8 dels 4 Q)

FE7k vlash & o) 4%} -zl A= A)EE 1-33

-97-



T= Table 39 Ve 81712 YeEhRE Hunter

Table 3. Mean values of Hunter L, g and b values in vari-
ous cultivars of cabbage harvested from different date on
high land in summer 2007.

) Harvest date
Cultivar
Aug.3 Aug.13 Aug.23 Sep. 10
Hunter L
Speed king 65.7ab 66.9a 64.3ab 54.6a
Hi-Q 65.0ab 60.8ab 63.0ab 57.6a
Kokoma 68.6a 56.6b 67.3a 575a
Saladcabbage  60.6ab 58.3b  58.4b  58.1a
Cdiforniasweet 63.2ab 54.5b 62.0db 54.9a
Minix 40 586b 5680 59.0b 53.8a
Hunter a
Speed king -135a -130a -15.8ab -16.0a
Hi-Q -132a -13.8ab -16.3b -16.2a
Kokoma -13.0a -138ab -15.0a -16.4a
Salad cabbage -13.3a -134ab -15.8ab -15.5a
Cdiforniasweet —13.6a -13.5ab -15.9ab -15.9a
Minix 40 -138a -141b -163b -155a
Hunter b
Speed king 220a 2l6a 240a 222a
Hi-Q 22.2a 21.6a 24.2a 22.9a
Kokoma 22.2a 209a 237a 23.0a
Salad cabbage 21.3a 20.6a 22.1b 22.4a
Cdiforniasweet 22.0a 204a 232db 21.9a
Minix 40 21.0a 211a 235a 2l5a

*Mean separation within columns indicate significant differ-
ences among cultivars by Duncan’s multiple range test at
p<0.05.
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Fig. 2. Physiological disorders of cabbage after 4 days storage at |ow temperature.
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Fig. 3. Weight loss in various cultivars of cabbage cultivars grown on high land in summer 2007 after storage at either room
temperature or low temperature (3°C). Bars indicate the standard errors of the means (n = 5).
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Table 4. Change of firmness in various cultivars of cabbage harvested from different date on high land in summer 2007 dur-

ing storage at either room (25°C) or low temperature (3°C).

Harvest Storage Storage at room temperature (25°C)
date day Speed king Hi-Q Kokoma Saad cabbage California sweet Minix 40
Aug. 3 0 5.4a& 7.9a 7.6a 7.5a 7.9a 9.4a
9 2 12.5b 10.4a 9.6a 8.1a 10.7a 11.6a
Aud. 23 0 124 7.3a 109 7.3a 7.3a 8.6a
9 5 ND 5.9 ND 5.3b 5.7b 6.1a
Sep. 10 0 5.0a 4.2b 4.0b 5.0a 4.2a 5.7a
' 3 4.9a 6.3a 5.2a 6.1a 5.8a 5.3a
Harvest Storage Storage at low temperature (3°C)
date day Speedking  Hi-Q  Kokoma  Saadcabbage ~ Cdiforniasweet  Minix 40
Aug. 3 0 5.4a 7.9a 7.6a 7.5a 7.9a 9.4a
g 4 7.8b 9la  101a 8.6a 8.8a 10.9a
Aud. 23 0 124 7.3a 10.9a 7.3a 7.3a 8.6a
9 9 ND 5.3a 6.6b 6.1a 8.0a 6.6a
Sep. 10 0 5.0a 4.2b 4.0a 5.0a 4.2a 5.7a
’ 1 6.4a 7.6a 4.7a 8.1b 5.8a 6.6a

ND, not determined.

“Mean separation within columns of each harvest date indicate significant differences during storage periods by LSD test at

p<0.05.

—-99 -



Qe - o FE

AR -

Table 5. Change of soluble solids content in various cultivars of cabbage harvested from different date on high land in sum-
mer 2007 during storage at either room (25°C) or low temperature (3°C).

Harvest Storage Storage at room temperature (25°C)
date day Speedking  Hi-Q  Kokoma  Sdadcabbage  Californiaswvest ~ Minix 40
Aug. 3 0 4.8a* 4.2a 4.9a 4.8a 4.8a 4.6a
g 2 5.1a 41a 41a 49a 43a 5.0a
Auq. 23 0 58 5.7a 5.1b 5.8a 5.7a 5.4b
g 5 ND 6.0a 5.8a 6.0a 6.1a 6.2a
Sep. 10 0 4.5b 5.1a 4.0b 4.8a 5.0a 54a
' 3 5.3a 52a 57a 4.9a 4.6a 5.1a
Harvest Storage Storage at low temperature (3°C)
in i- okoma e ifornia sweet inix
date day Speedking  Hi-Q Kok Salad cabbag Californi Minix 40
Aug. 3 0 4.8a 4.2a 4.9a 4.8a 4.8a 4.6a
g 4 5.3a 5.2a 48a 4.9 5.2a 54a
Aud. 23 0 58 5.7a 5.1a 5.8a 5.7a 5.4a
9 9 ND 5.5a 5.1a 5.7a 5.1a 5.7a
Se0. 10 0 4.5b 5.1a 4.0a 4.8a 5.0a 5.4a
) 11 5.4a 4.7a 4.9a 4.1a 5.3a 5.1a

ND, not determined.

“Mean separation within columns of each harvest date indicate significant differences during storage periods by LSD test at

p<0.05.
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Table 6. Change of Hunter a and b value in various cultivars of cabbage harvested from different date on high land in sum-

mer 2007 during storage at low temperature (3°C).

Harva Sorwe Hunter aVaI ue
date day Speedking  Hi-Q  Kokoma  Sdadcabbage  Californiaswvest  Minix 40
Aua 3 0 -135a -132a  -130a -133a -136a -138a
g 2 -13.7a -133a  -14.2a -133a -14.5a -133a
Aud. 23 0 -15.8 -16.3a -15.0a —-15.8a —-15.9a -16.3a
g 5 ND -175a  -166a ~16.4a ~16.8a ~163a
Sep. 10 0 -16.0a -162a  -164a -155a -15.9a -155a
: 3 -15.8a -159a  -139a -153a -16.6a -15.1a
Ha'vea Sorme Hunta b Val ue
date day Speedking  Hi-Q  Kokoma  Sdadcabbage ~ Cdiforniasweet  Minix 40
Auc. 3 0 22.0a 22.2a 22.2a 21.3a 22.0a 22.1a
9 4 21.0a 2.7a 22.5a 22.8a 22.7a 21.3a
Aua 23 0 24.0 24.2b 23.7a 22.1a 23.2a 235a
g 9 ND 26.6a 24.0a 235a 24.1a 235a
Sep. 10 0 22.2a 22.9a 23.0a 22.4a 21.9a 21.5a
' 1 22.1a 22.5a 2l.1a 22.2a 24.5a 21.0a

ND, not determined.

*Mean separation within columns of each harvest date indicate significant differences among cultivars by Duncan’s multiple

rangetest at p < 0.05.
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