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Table 1. The percentage of severity of mechanical injury on papaya fruit
skin harvesting by the 5 methods.

Percentage of severity of mechanical injury (%)*

Methods” 0 1 2 3 4 5
A1 15.6¢" 30.7a 27.8a 24 9a 1.1a 0.0a
A2 33.1abc 36.1a 12.6bc 16.9a 1.3a 0.0a
B1 50.3ab 34.7a 6.7c 8.3a 0.0a 0.0a
B2 51.3a 28.5a  8.0° 12.2a 0.0a 0.0a
B3 24.0bc 31.2a 20.8ab 20.6a 2.2a 1.1a

WG T el 0R R AAREPBRGT 1B E R LA G 1% TG 2%
57 EA 0 1-3% G o EukalG o3& 1 57 A A G 1%9uE 0 2 1R Vs
#igo4m 59 E L0 f 1-3%(% 6-18 sz)év’?%%f% I I - R Ll P I e
FE2A 0T 3% iy - Severity of mechanical injury: O=none, 1= abrasion injury
area under 1% of surface area. 2= abrasion injury area among 1-3% of surface area. 3=
abrasion injury area under 1% of surface area and above 1 puncture injury area. 4=
abrasion injury area among 1-3% of surface area and above 1 puncture injury area. 5=
abrasion injury area above 3% of surface area

YR 2 A BRI R E AR Rty g A2 BRI RREFE 2 THESE
FOHERBEENE Bl HEHRET s EiRw: THEE ¢ B2 7§
AR i T g ) B3 TR RRET o HE TR A TEEE
® - Harvesting methods: A1: Papaya was picked by hand and arranged into the field
plastid bin with double layers. A2: Papaya was picked by hand, placed into shoulder
bag and arranged in the field plastid bin with single layer. B1: Papaya was picked by hand
and transferred into the ‘Lucky-bin’. B2: Papaya was picked with knife manually and
transferred into the ‘Lucky-bin’. B3: Papaya was picked by ‘harvested-pole’ and
transferred into the ‘Lucky-bin’.

- prApRFE2 2 7L.SD.EAE 5% ¥ L E - In a column, means followed by a
common letter are not significantly different at the 5% level by Fisher’s least significant
difference test (n=3).
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Fig 1. The effects of harvesting treatments on the percentage of severity of
0 and 1, A, scale 2, 3, 4 and 5, B, of mechanical injury.

WG T Al 0R I FPAAREPBRGT 1B E R AL G 1% TG 25
57 AA G 1-83% G o B knig o3&t 5 F A A G 1%9uEE > F 1a Wis
#ig o4 BF LA M 1-3%(H 6-18 cmz).'rﬁ,;,if;; S T - AR Ll P/ BRI
AE A AHF 3%t il o Severity of mechanical injury: O=none, 1= abrasion injury
area under 1% of surface area. 2= abrasion injury area among 1-3% of surface area. 3=
abrasion injury area under 1% of surface area and above 1 puncture injury area. 4=
abrasion injury area among 1-3% of surface area and above 1 puncture injury area. 5=
abrasion injury area above 3% of surface area.

Vhofe S R AT AR h A A K g c A2 AR 2 TS
POHEARELYE Bl AS R Y o r e THEE ¢ B2 2§
ARG gt THEER Y o B3 TR o Bk R BT R RE R THEE
# o Harvesting methods: A1: Papaya was picked by hand and arranged into the field
plastid bin with double layers. A2: Papaya was picked by hand, placed into shoulder bag

and arranged in the field plastid bin with single layer. B1: Papaya was picked by hand
and transferred into the ‘Lucky-bin’. B2: Papaya was picked with knife manually and
transferred into the ‘Lucky-bin’. B3: Papaya was picked by ‘harvested-pole’ and
transferred into the ‘Lucky-bin’.
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22 Bt A BHEAA ST BEG T adct Bt F R
Table 2. The percentage of severity of mechanical injury on papaya fruit
skin harvesting by the 3 harvesters.

Percentage of severity of mechanical injury (%)*

Harvester 0 1 2 3 4 5

H1 36.5a’ 26.9b 17.1a 17.5a 1.3a 0.7a
H2 26.4a 40.2a 12.8a 19.1a 1.4a 0.0a
H3 41.7a 29.6b 15.5a 13.1a 0.0a 0.0a

BRETEE ORI EFTLAZETPBRGT 15 5 F 2 A0 1% TEG 25
SR AL A 1-3%EG o mu skl 3% R AL 1% 0 25 1 A W
#iEo4m 57 % ALef 1-3%(% 6-18 cmz).ﬁvmf;ﬂ I I - R Ll P I e
FEAAL e G 3%/t i o Severity of mechanical injury: O=none, 1= abrasion injury
area under 1% of surface area. 2= abrasion injury area among 1-3% of surface area. 3=
abrasion injury area under 1% of surface area and above 1 puncture injury area. 4=
abrasion injury area among 1-3% of surface area and above 1 puncture injury area. 5=
abrasion injury area above 3% of surface area.

P-r R F* £ 7LSD.EAiE 5%k F LR - In a column, means followed by a
common letter are not significantly different at the 5% level by Fisher’s least significant
difference test (n=5).

1564 ) 0 FEH1 ~H2 - H3 % = =3 4c 4 B oo~ w5 5 1380
1882 % 1531 Fruits8™Day'(# 3) - 4% 3 = 3%ﬂﬁ%ﬂz »% % % 360-450
Kg8™Day'™® » % 1 ‘Solo' #& % # % % % 05Kg: & - & 720-900
Fruits8"Day™ » Az ™ » 4 R S erdR i B 00T B F T A Ak
Joid B eiBEAT o ARG F A S o AT a7 il]%s;,;pi‘lf B P A
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403 B A B4R 30 B F AR %R NG R (F)2 # e (Kg8 " Day )
Table 3. Spending average time and harvesting efficiency on harvesting 30
papaya fruits by harvester.

Harvester
H1 H2 H3
Harvesting time (sec.) 626a* 459b 564a
Harvesting efficiency’ (Kg8"Day™) 1380a 1882b 1531a

e =(28800 )k B F e )x30 - kA B - B Tm%E 5 1 27 - Harvesting
efficiency=(28800sec./harvesting time per harvester)x30. Assume the average fruit
weight of ‘Tainung No2'’ is 1 Kg.

P-r AR F* £ 7LSD.EAiE 5%k F LR - In a column, means followed by a
common letter are not significantly different at the 5% level by Fisher’s least significant
difference test (n=5).

SRS E CEET R ET OEL > Y UFFRE L FEF o BRI
AT w FIog B £ B o fe 0 B g e B3 A 2 5N PAT AT R hF

T2 %2 6.7% (% 4) FEHpREALE S iR G35 o @ O0, mp

FOLEATATE R R G T RF T S RFF Moo R 0 VR

BRI B RFRRFE D o U % F R T s 4 R

e BRET MY ARREFRBEEIFAFLAF VR B RS
§EELERLESAGM

LA LB EHEAART T L AR

Table 4. The effect of harvesting treatments on percentage of fruit disease

4
5

Percentage of fruit disease(%)

Methods* Anthracnose phytophthora fruit rot stem-end rot
A1 1 0 6.7
A2 1 0 0
B1 2 0 4
B2 0 0 1
B3 2 0 2

TR E M RIS R h AN AR EY A2 BERERE 2 THES
POHEEEFRE Bl IS Y o e il THEE ¢ B2 2
ARAF i THEE ¢ B3I TR HEEF o BF TR THEE
® - Harvesting methods: A1: Papaya was picked by hand and arranged into the field
plastid bin with double layers. A2: Papaya was picked by hand, placed into shoulder
bag and arranged in the field plastid bin with single layer. B1: Papaya was picked by hand
and transferred into the ‘Lucky-bin’. B2: Papaya was picked with knife manually and
transferred into the ‘Lucky-bin’. B3: Papaya was picked by harvested-pole’ and
transferred into the ‘Lucky-bin’.
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Effects of Harvesting Methods on The
Mechanical Injury of Papaya Fruit (Carica
papaya L. cv. Tainung No2.) through Vapor
Heat Quarantine Treatment

Ren-Huang Wang'

Abstract

The occurrences of mechanical injury on papaya fruit will cause a
great loss of processing cost during exporting to Japan through the
procedures of quarantine handling. The objective of this research was to
study the effect of harvesting methods on the mechanical injury of papaya
fruit through vapor heat treatment. The results of our investigation were
harvesting methods had significant influence on the proportion of
mechanical injury of papaya fruit. The effect of harvesting treatments on
proportion of mechanical injury was that papaya fruit was picked with
hands or though the pedicel cut, and transferred into the ‘Lucky-bin’, as
well as picked by hand then placed into shoulder bag and arranged in the
field plastid bin with single layer may reduce the incidence of fruit
mechanical injuries. Otherwise, picked by hand then arranged into the field
plastid bin with double layers or picked by ‘harvested-pole’ then transferred
into the ‘Lucky-bin’ may increase the incidence of fruit mechanical injuries.
The effect of harvester on percentage of mechanical injury, our inference is
possibly that the speed of harvesting was excessively quickly and it may be
the major causes of fruit mechanical injuries. Based on the above findings,
several recommendations are made for Japan exported papaya harvesting
and postharvesting operations. Training is required for harvesting and
handling. Fruit should be carefully picked with hands or though the pedicel
cut, and placed in the shoulder bag with 23 cm or longer size immediately.
Packed fruit should be laid on the harvesting basket without piling or put in
"Lucky-bin" directly. With this procedure, the incidence of fruit mechanical
injury can be effectively reduced.
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