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Fig. 1. A packaging method with trolley for marine Fig. 2. A packaging method with carton box for
shipment of Phalaenopsis plants. marine shipment of Phalaenopsis plants.
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1. WH A 15 BigdkfF S48 > 35+t S8tk > S 19CRFR 52 p (S 2 458 S o
Table 1. The loss and quality of plants of 15 Phalaenopsis cultivars form nursery A after storage at 19°C

for 52 days.
Cultivars Grade A (%) Grade B (%) Discard (%) fusarium (%)
1 100.0 0.0 0.0 0.0
2 100.0 0.0 0.0 0.0
3 100.0 0.0 0.0 0.0
4 91.7 8.3 0.0 0.0
5 91.7 0.0 8.3 0.0
6 90.9 0.0 9.1 9.1
7 83.3 0.0 16.7 0.0
8 75.0 8.3 16.7 8.3
9 66.7 16.7 16.7 16.7
10 41.7 33.3 25.0 25.0
11 58.3 8.3 33.3 33.3
12 58.3 8.3 33.3 25.0
13 41.7 8.3 50.0 50.0
14 33.3 0.0 66.7 41.7
15 25.0 0.0 75.0 66.7
Average 70.5 6.1 23.4 18.4

Note: Grade A represents the plant qualities are very good.
Grade B represents the plants qualities have a miner defects and are still acceptable.
Discard represents the plants have no commercial value.

# 2. W B ALS BigdkfF &8 2 f7 B B18 B &
F82 35w 3tk 55 19CRT#E 52 P 15 >
EE P Sy - NS
Table 2. The numbers of cultivars at different loss
rate of 15 Phalaenopsis cultivars from
nursery A and 18 cultivars from nursery
B after storage at 19°C for 52 days.

15 cultivars from 18 cultivars from

Loss nursery A nursery B
0,
0% 4 6 Bl 3. WHE Az 2 Bipdefg o 0 5 19CriR
<10% 6 9 52 Pis2 & o (L > HRAAHE > T2
<20% 9 12 oA R AR 1)
Fig. 3. The qualities of 2 Phalaenopsis cultivars from
>30% 5 2

nursery A after storage at 19°C for 52 days.

Bl 4 WEHE A Zipiff 5f - 5 19CH# 52 0 B 5 WH AZ g 5§ 19CrrE 52 p &

2 o mpTEL S FEF R 2 e A pTE 2 SR A S o
Fig. 4. The Phalaenopsis cultivars with good quality Fig. 5. The Phalaenopsis cultivars with high loss
from nursery A after storage at 19°C for 52 days. from nursery A after storage at 19°C for 52 days.
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Table 3. The loss and quality of plants of 18 Phalaenopsis cultivars form nursery B after storage at 19°C

for 52 days.
Cultivars Grade A (%) Grade B (%) Discard (%) Fusarium (%) Soft rot (%)
1 100.0 0.0 0.0 0.0 0.0
2 80.0 20.0 0.0 20.0 0.0
3 93.8 6.3 0.0 6.3 0.0
4 100.0 0.0 0.0 0.0 0.0
5 63.6 36.4 0.0 36.4 0.0
6 70.0 30.0 0.0 30.0 0.0
7 75.0 20.0 5.0 25.0 0.0
8 93.8 0.0 6.3 6.3 0.0
9 55.0 35.0 10.0 45.0 0.0
10 12.5 75.0 12.5 81.3 6.3
11 72.7 13.6 13.6 22.7 45
12 52.9 29.4 17.6 47.1 0.0
13 50.0 27.3 22.7 50.0 45
14 50.0 27.3 22.7 27.3 22.7
15 75.0 0.0 25.0 25.0 0.0
16 50.0 25.0 25.0 50.0 0.0
17 26.1 34.8 39.1 69.6 8.7
18 33.3 13.3 53.3 66.7 0.0
Average 64.1 21.9 14.0 33.8 2.6

Note (The same as that in table 1)

F4 4 BIPURFSASRIR 5 PRTERAE R 19CHE B2 P B2 FEFE T -

Table 4. The loss and quality of plants of 4 Phalaenopsis cultivars after storage at 19°C for 52 days at
different relative humidity.

95% RH 85% RH

css TREAR FRIBA I35 FER FRLAR TREBE FI4F FER
R (%) (%) (%) (%) (%) (%) (%) (%)
1 100.0 0.0 0.0 0.0 90.9 9.1 0 9.1

2 91.7 0.0 8.3 0.0 100 0 0 0

3 83.3 0.0 16.7 0.0 100 0 0 0

4 33.3 0.0 66.7 41.7 90.9 9.1 0 9.1
ey 77.1 0 22.9 10.4 95.5 45 0 4.5

Note (The same as that in table 1)

80



AP 8 A T A AL e

FZOKBIE MY 4 BIPURRE SRR 55 P oo BB 0 ) 96% RH BTiE 0 4f 45 5 14.6% (%
5) > 12 80-85%RH B8 » F 4L 5 5 4.2% > HF F MPETHCRAE T UG AE MAF S o HE E )];5%
25 nEgh o FNF 0 KH R S o vk i) 050 RH pEiE A.?zu‘,%*ﬁ 83.3% » @ ™ 85%RH ¥
o ARSEEiE 913%°
Tk T TE R AR 2 ] AR E & AT
(= )"" “,Tﬁs»/? Fé RATHBREEREE
(1) fp fhpTiE
m%%&:im{e};ﬁ}{ﬁ CRTUPIRAEE L 0 pTE 35 P 0 B R RPN BRI
2 MR (K Y 80%RH) (B9 * B 5 6 & o 2 3e4FH) -
QtErIF e S5
RFRES BRIRAEE L PFEFT A 95 3530 F 0 R AT IIF 2.0% 0 — A&
};“%%éﬁﬁ%ﬁ Tyah 36% (% 6)c bt B nd - AL f 1R 9.4%% 3 4.2% o g -
A f k2 87.1%H% B 5 93.8% B i Aii kG LR ded U R i B4
l‘ai\-i"’ﬂ'lp TR F R ERBISTTE

5. 4 BIPURRFS AR 57 PRTERA R 19CHR S5 P B2 R FE T -
Table 5. The loss and quality of plants of 4 Phalaenop5|s cultivars after storage at 19°C for 55 days at
different relative humidity.

96% RH 80-85% RH
b TRLAL vHREZB& ZHF TRELAL vHREB& ZaF
(%) (%) (%) (%) (%) (%)
1 75 8.3 16.7 91.7 0 8.3
2 75 0 25 82.6 9.1 8.3
3 83.3 0 16.7 100 0 0
4 100 0 0 90.9 9.1 0
15 83.3 2.1 14.6 91.3 45 4.2

Note (The same as that in table 1)

W6 WHE B2 2 Blgefg ofd > 55 19CHR B 7. WH B2 2 Bigdeid & 0 5 19CRTiH 52

52 P2 & o (> Sk, T3 Plo2 & o (d > SAAE N T3 SAK
SRR E) FF)

Fig. 6. The qualities of 2 Phalaenopsis cultivars Fig. 7. The qualities of 2 Phalaenopsis cultivars from
from nursery B after storage at 19 ‘C for nursery B after storage at 19°C for 52 days.
52 days.
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Fig. 8. The qualities of 2 Phalaenopsis cultivars *80% RH) @ ¥ F R~ AIFLE -
from nursery B after storage at 19°C for 52  Fig. 9. The relative humidity (about 80%RH) inside
days. the container loaded with Phalaenopsis plants
during the marine shipment to the United
State.

6. WU MR RAEE LB 2T E ST
Table 6. The loss and quality of Phalaenopsis plants after marine shipment to the United States.

Date of departure Container Discard (%) Grade B (%) Grade A (%)
1040922 common 41 12 83.9
1041215 common 3.08 7.95 88.97
1050112 common 3.64 7.98 88.38
1050202 common 3.43 9.45 87.12
Average 3.56 9.35 87.09
1051213 Low humid 1.89 3.91 94.2
1060110 Low humid 5.64 5.54 88.82
1060207 Low humid 0.59 2.72 96.69
1060307 Low humid 1.57 3.95 94.48
1060411 Low humid 1.15 4.12 94.73
1060509 Low humid 1.15 5.19 93.66
Average 2.00 (1.27) 4.24 93.76

Note : the same as that in table 1, The original data were from Taidaorchids.
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inside the carton box with Phalaenopsis carton box with Phalaenopsis plants during

plants during the marine shipment to the the marine shipment to the United State.

United State.
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Fig. 12. The relative humidity was 90%RH Fig. 13. The temperature and the relative humidity
inside the container although the fluctuate when the humidity was set at
humidity was set at 70%RH. 80%RH.
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The Improvement on Reducing the loss and Increasing the Quality of
Phalaenopsis Plants after Marine Transportation

Huang Chao Chia'", Huey Suey Huang®, Chin Yu Tsai* and Ching Hui Chung?

Abstract

Phalaenopsis is the most important export flower in Taiwan. In 2017 the export value of
Phalaenopsis accounted for 71.7% of the total flower export value. The export of Phalaenopsis
increased significantly since the beginning of marine shipment in 2006, mainly due to the increase in
the export to the United States. The United States has been the largest exporter since 2013. Marine
shipment is a key factor in the substantial growth of export sales because it can reduce freight cost by
about 70% compared to air transportation, and it can be loaded in large quantities. Therefore, the
development of marine shipping technology has a major impact on the development of the
Phalaenopsis industry.

Marine transportation technology has been commercialized for more than 10 years. At present the
shipping loss is about 3% (1-5%). These technologies include temperature control, packaging
methods, plant acclimation, and pre-cooling. Among them, the high humidity in the shipping container
has been unable to be improved, making it difficult to further reduce in transportation loss.

In this study low humidity shipment is the main target for improvement. Plants of 4 cultivars of
Phalaenopsis have been tested by storing for 52 days at 95% RH and 85% RH. The losses after
storage were reduced from 14.2% to 4.2%. Thereafter low humidity containers have been arranged by
EverGreen Container Company. A test with fully loading of the Phalaenopsis plants had been
conducted. The plants were shipped for 35 days to the United States. The relative humidity of the
containers was kept at 80% RH as expected. It was about 95% RH in common container. Total of 5
containers have been tested continuously thereafter. The average of losses was 2.0% compared to
3.6% in common containers. In addition, the plants of grade B were also reduced from 9.4% in
common container to 4.2% in low humidity container. It means the grade A plants increased from
87.1% to 93.8%. The results proved that low humidity shipment is a good tool to reduce transportation
loss in Phalaenopsis exportation in Taiwan.

Additional index words: Container, Relative humidity, Packaging, Cultivar.
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