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Summary

When cabbage plug seedlings were stored under a modified atmosphere packaging (MAP) at 15°C in
the dark for 2 weeks, a passive MAP did not create an environment to inhibit stem elongation of
seedling in the 0.1mm thick polyethylene (PE) film pouch. An active MAP by adjusting N; rich air
with 2% O, did not successfully retard elongation either. In the active MAP where the internal
atmosphere was replaced with N, enriched air (2.5% O;) with elevated CO,, the elongation was
delayed as CO; concentration increased. When 16% CO, was introduced to the 0.08mm thick
nylon/PE film pouch, the inhibit of stem elongation was most successful. Analysis of plant weight,
total number of leaves, green color intensity, ascorbic acid content in the leaf blade and head weight of
harvested cabbage revealed that the elevated CO; active MAP is a favorable storage condition for
cabbage plug seedlings. The elevated CO; active MAP, however, caused CO; injury when CO,

concentration exceeded 24%.
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Fig. 1. Changes in O, and CO; concentration in the passive MAP (A)” and 2.2 % O active MAP? during the
storage of cabbage plug seedlings at 15 °C .
% 0.1mm thick PE film pouch was used for the MAP storage.
—-0— 0, —o— CO;

Table 1. Effect of passive MAP and low O, active MAP storage on the characteristics of cabbage plug seedlings and yield.

Yield”
o 7 Plant height”  Total number Reative Ascorbic ?VCid Harvested cabbage
Storage condition (mm) of leaves content of content . Average head Total yield
chlorophyll™* (mg+ 100gFW™ ') Number of 5 @
plant weight g
®
Control" 30 1,068 32,000
Before storage 134 3.4 348 146
After storage .
Under air' 193***4 4.5%x* 0.9*%** 87 29 526%** 15,300
Passive MAP® 181**+* 3.8*%* 1.1*** 91 30 470*** 14,100
Low O, active MAP™  202*** 4.2%%* 16.7*** 107 30 T49*** 22,500

Z Cabbage plug seedlings were stored at 15 °C in the dark under different atmosphere.

Y n=10

* Color of the eldest leaf was measured by Minolta chlorophyll meter, SPAD - 502.

¥ Ascorbic acid was extracted from 10g of leaf blade and measured by MERCK RQflex.

¥ 30 plants of cabbage plug seedling were transplanted.

U Cabbage plug seedlings were transplanted without storage.

' Cabbage plug seedlings were stored under air.

ST Cabbage plug seedlings were packed in 0.1mm thick polyethylene film pouch; * under air or ' 2.2% O, atmosphere.
9 ** and *** show significant difference at P=0.01 or 0.001, respectively.
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Changes in O; and CO, concetration in the 2.5% O,

with elevated CO,* active MAPY during the storage of
cabbage plug seedlings at 15 °C .

* A,B,C: Active MAP under 2.5% O, atmosphere with 2.5 (A),
8 (B) and 13 (C) % CO, respectively.

¥ 0.1mm thick PE film pouch was used for the MAP storage.
—®— CO,

-0 0,

Table 2.  Effect of low O; with elevated CO, active MAP storage on the characteristics of cabbage plug seedlings and yield.

Yield”
Plant Plant Total Relative Ascorbic acid Harvested cabbage
Storage condition”  height” weight’  number of content of content” Total vi
) i _ yield
(mm) (g FW) leaves’ chlorophylP"*  (mg- 100gFW™!) Number of Averag'ehliead )
weig
lant
P (8
Control" 30 701 21,000
Before storage 101 0.76 3.1 30.8 180
After storage
Active MAP- A" 152%*%0 1 10%** 3.4%xx 17.4%** 119 23 866* 19,900
Active MAP-B®  130***  0.93** 3.8 19.4%*+ 121 30 711 21,300
Active MAP-C" 111%** 0.94%** 3.1 23.3%%x 136 29 801" 23,200

¥xwV.U Same as Table 1.
"> Cabbage plug seedlings were packed with 0.1mm thick polyethylene film pouch; * under 2.5% O, with 2.5% CO,, ° 2.5% O, with 8%

CO, or * 2.5% O, with 13% CO, atmosphere, respevtively.
P 1%

aNS % xxand *** show nonsignificant or significant differences at P=0.05, 0.01 or 0.001, respectively.
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REOEEMHCHE ORFFHIEIZE L, CO, BELE
WEHKTHENH S L OBEERFER A SN £
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7o, EB 21T, 0.1 mm @ PE TRFEFIC CO, &
EADE KT L (B 2K). BRI CO, BEZENK

A B

N
(==}

15¢

02, CO2 (%)

14

02, CO2 (%)

m1—__“."_____40 5 10
E Days in storage

0 5 10
Days in storage

14

Fig. 3. Changes in O; and CO, concentration in the elevated CO;* active MAP during the storage of cabbage

plug seedlings at 15°C .

* Passive MAP (A); B,C,D,E: Active MAP under eleated CO;; 4 (B), 10 (C), 16 (D) and 24 (E) % CO;,

respectively.

¥ 0.08 mm thick NY/PE film pouch was used for the MAP storage.

-—0— 0, —— CO,
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Table 3. Effect of elevated CO; active MAP storage on the characteristics of cabbage plug seedlings and yield.

Yield”
Plant Plant Total Relative Ascorbic acid Harvested cabbage
Storage condition® height” weight'  number of content of content” Total vi
_ yield
(mm) (g FW) leaves’  chlorophyll”* (mg- 100gFW ') Number of Averagehllead ()
weig
lant
P ®
Control" 26 1,978 51,400
Before storage 105 1.62 31 37.9 133
After storage
Pssive MAP! 142%%*° 2.14%%*% 3 4%+ 3.4%%* 83 27 1,359%** 36,700
Active MAP- A5 133*** 2.00%** 32N 10.7%** 86 26 1,814 47,200
Active MAP-B™  123*** 1.85* 3.1M 12.2%%+* 83 26 1,895M 49,270
Active MAP-C? 108" 1.80* 3.2 21.9%** 99 28 1,890™ 52,920
Active MAP-DP  101™ 1.59** 3.2 25.6%* 92 0 0 0

EY.XWVU Same as Table 1.

L$19P Cabbage plug seedlings were packed with 0.08mm thick nylon/polyethylene film pouch; ' under air, ® under 4%, * 10% 9 16% or®

24% CO, atmosphere, respectively.

ONS "x ¥ and *** show nonsignificant or significant differences at P=0.05, 0.01 or 0.001, respectively.

&L n L, BN CO; ORNANDEBN—BIE K5
EEZOSNIZDT, ZITH, AZARNY)Y—HOFH
NY/PE&S4% Fifz. NY/PESICEIVBEIEAANT, 22
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X, zhzh, 20, 19, 175, 16% 1215 - 12, 2B O
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ERUE(E3N).
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CO, X DFEL i, FrEiaiE < P=0.05STHbHEEHNL
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