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[U7i6 Kader, A. A. 1983. Postharvest Quality Maintenance of Fruits and Vegetables in

Developing Countries. In: Lieberman, M., Post-Harvest Physiology and Crop
Preservation. Plenum Publishing Corporation. p.455-469
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[U#i67 . Bautista, O.K. and Mabesa, R.C. (eds). 1977. Vegetable Production. University of the

Philippines at Los Banos. Additional detailed maturity indices for fruits, vegetables
and cut flowers can be found online at http://postharvest.ucdavis.edu on a wide range

of Produce Fact Sheets.
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[U#i61: Kader, A.A. 1999. Fruit maturity, ripening and quality relationships. Acta Hort 485:
203-208.
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mmm (9/Ginch) Cherry, grape, strawberry

G mm (&/9ainch) Apricot, avocado, kiwifruit, pear, mango,
nectarine, papaya, peach

99 mm (¢V9ainch) Apple
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[U#i61: FAO. 1989. Prevention of Post-Harvest Food Losses: Fruits. Vegetables and Root
Crops. A Training Manual. Rome : UNFAO. 157 pp.
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[U#761: Minnich, J. 1983. Gardening for Maximum Nutrition. Emmaus , Pa : Rodale Press.
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[U#i61: Friend Manufacturing Corporation, Prospect Street , P.O. Box 385 , Gasport , New
York 14067
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IMEUNT 4
SRS HTICBNCARBMDL R0 BIFIESHNDS ¢

[U#i61: FAO. 1989. Prevention of Post-Harvest Food Losses: Fruits, Vegetables and Root
Crops. A Training Manual. Rome : UNFAO. 157 pp.
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[U#i61: FAO. 1989 . Prevention of Post-Harvest Food Losses: Fruits. Vegetables and Root
Crops. A Training Manual. Rome : UNFAO. 157 pp.
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[U#i61 Highlander Ramsay Welding Machine Promotional Brochure. 1993,
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[UFit. NIAE. 1977. Banana Conveyor. Tropical Agricultural Engineering Information O.D.

Bulletin No. 7. National Institute of Agricultural Engineering, Silsoe, Bedfordshire ,
England . 15 pp.
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NOT PLASTIC

At lzast B {15 em) depth of cut grass
placad on top of yams.

[U#i61 . Wilson , J. No date. Careful Storage of Yams: Some Basic Principles to Reduce

Losses. London : Commonwealth Secretariat/International Institute of Tropical
Agriculture. (1ITA, Ibadan , Nigeria .)
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[U#i61 - Thompson, J. & Scheuerman, R.W. 1993. Curing and Storing California Sweet
potatoes. Merced County Cooperative Extension, Merced, California

gségasﬁ:éss&‘s’m’smsgﬁa%éssmﬁe (Bulk systems for curing onions)
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AIR PLEMUI

RECIRCULATION CHAMBER
LOUVER

BULK

RECIRCULATION AND =
MIXING LOUVER _

OUTSIDE AIR
INLET ——

HEATER AND FAN

AIR PLENUM L
CHAMBER | o .- A

SLOTTED ™
FLOOR = Ve
INLET DOORS Sl SLATTED FLOOR

[U#i61: Davis , H.R et al. No date. Storage Recommendations for Northern Grown Onions.
Information Bulletin 148. Ithaca , NY : Cornell University Extension.

ﬁﬁg%sﬁﬁ@}é (Emergency curing)
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PALLET ON EACH
CORNER TO
SUPPORT

[U#i61: Davis , H.R. et al. (No date). Storage Recommendations for Northern Grown Onions.
Information Bulletin 148, Ithaca , New York Cornell University Extension.
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BAMBF Rhubarb HYNTRE i

U.S. Fancy >1inch > 10 inches
U.S. No.1 > 3/4 inch > 10 inches
U.S. No.2 > 1/2 inch > 10 inches

mifinniguigye HYATRT HY
#11 Super-Colossal 2 15/16 and up
#10 Colossal 211/16 - 2 15/16
#9 Super-Jumbo 27/16 -211/16
#8 Extra-Jumbo 23/16-27/16
#7 Jumbo 115/16 -2 3/16
#6 Giant 113/16 -1 15/16
#5 Tube 111/16 -1 12/16
#4 Medium Tube 19/16 -111/16
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[U#767 - University of Wisconsin Healthy Farmers, Healthy Profits Project, December, 2000;

Work Efficiency
Tip Sheet: Narrow Pallet System Second Edition.

ngepinmuUinAfigumsIngst : Valley Craft, 2001 South Highway 61, Lake City , MN
55041 . (800) 328-1480. carts@valleycraft.com
wasgaugEl
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WERHT  MEMIRWSHIUEMISNEL 1 [psidinmsngindmng  Waxing
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3 DRYING - BRUSHING & WAX APPLICATION

SHINING
1 DUMPING r T
s % 2 WASHING l.r‘JL 2 ]
<s A Lresnaannd
- .
e "o

comees SRR Y TR R TT R LY S PELL s
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T, _%cceccococacg
:E:,';;:zﬂﬂﬂ#'

N o o [eco|22Essstess
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e
LOCAL MARKET PROCESSING

FAOQ. 1986. Improvement of Post-Harvest Fresh Fruits and Vegetables Handling - A Manual.
Bangkok : UNFAOQ Regional Office for Asia and the Pacific.
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Inefficient Design

Load trmack
X plywood table (pack boxes) N e
X tabl
Scrai screen ta } {dry)
tabl :
( dryi Weigh, bag
=
dunk tub dunk
T — dn“;;k (wash) tub
Govash {wash
From 1 ry
field t
U-shaped Design
Tad . roller takle (pack boxes)
truck or
cooler “ AR
Spin
From
oee » Dunk table screen table

[UFi67 . Meyer et al. 1999. Work Efficiency Tip Sheet: Packing shed layout. Healthy Farmers,

Healthy Profits Project, Department of Biological Systems Engineering, College of
Agricultural and Life Sciences, University of Wisconsin, 460 Henry Mall, Madison,

WI 53706.
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[U#i§1: USDA. No date. Modernising Handling Systems for Florida Citrus from Picking to
Packing Line Agricultural Research Service, USDA Marketing Report No. 914.
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Proar paliet bin
.IF .
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Bemové tuapact par under beit In ares whiny Drape, ey
fut lands Efgugh 1 Shw

Transition directly to a conveyor i bt sl Show

- "'-ﬁ;am pad o
| \ \

‘II. II'\

\ Bting to prevent Fult fom fallng
Rofler sizer dirocty o rollers

Long, steep transition 'Y Transition from bin dump ta roller sizer

[U#761: Thompson et al. 2002. Preparation for fresh market. pp.67-79. In: Kader, A.A. (ed).

Postharvest Technology of Horticultural Crops. University of California , Division of
Agriculture and Natural Resources, Publication 3311.
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All metal edges covered with split hose

DROP-IN PLYWOOL COVER
DUMP LEDGE

S—t
4 .

cut

[U#i61 2 Grierson, W. 1987. Postharvest Handling Manual. Commercialization of Alternative

Crops Project. Belize Agribusiness Company/USAID/Chemonics International
Consulting Division.
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[U#i61 - FAO. 1989 . Prevention of Postharvest Food Losses: Fruits Vegetables and Root
Crops. A Training Manual. Rome : UNFAO. 157 pp.
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ﬁliG% Waxing
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BRUSHES

[U#761: Martin, D and Miezitis, E.O. 1964. A wipe-on device for the application of materials

to butts. Field Station Record Volume 3 No. 1 CSIRO Tasmanian Regional
Laboratory, Hobart , Tasmania .
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sorting bin
(canvas bottom)

packing bin
(wire mesh covered
with canvas or sacking)

package shelf
(for containers

[U#i61: FAO. 1986. Improvement of Post-Harvest Fresh Fruits and Vegetables Handling- A
Manual. Bangkok : UNFAO Regional Office for Asia and the Pacific.
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r LINED WITH FOAM

31

[U#i61. PHTRC. 1984. A portable sorting table. Appropriate Postharvest Technology 1(1):1-

3. (Post-Harvest Training and Research Center , Department of Horticulture,
University of the Philippines at Los Banos.)
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[U#i61: Shewfelt, R.L. and Prussia, S.E. 1993. Postharvest Handling: A Systems Approach.
San Diego : Academic Press Inc. 356 pp.
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Lamp provides 500 to

e 1,000 lux at work surface
minimum 12°
to 15° incline
afsiios Box supply
horizontal WaSIRE

Hand-carried
Worker box of unpacked
position&o\i product
upper arms are Packed box
nearly vertical conveyor

Cull fruit chute
Adjustable
height floor to Cull fruit
allow worker's conveyor

forearms to be

nearly \

horizontal

[U#i61 2 Thompson, J,F. et al. 2002. Preparation for Fresh Market. pp. 67-79 IN: Kader, A.A.

Postharvest Technology of Horticultural Crops (3rd Edition). UC Publication 3311.
University of California, Division of Agriculture and Natural Resources

gwimEiss AmmivnaiigEmeaiuing iRunsBhtswiumiEauiAeHUn
#U 9 Iepmagunituinwinaime § Belt Conveyor IHUIHMGAUIAGRIGARMHIMSRU
s itidajiuisipoign 84 868umaiuntn 4 Push-bar Conveyor UHIRIGHRM
Tnuiigl yemanAiuMBHR{UIAG 1 Roller Conveyor USRUIRMHRA[RUTEIGHY 1NWHAG

FUMAHMUMEATIIAG |

Belt conveyor:

_._A_._L_A__l_g_l.-——}
Push-bar conveyor:
\ Flat sorting surface
Roller conveyor:

e
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_ NN

Roller drive surface

[#761: Shewfelt, R.L. and Prussia , S.E. 1993. Postharvest Handling: A Systems Approach.
San Diego : Academic Press Inc. 356 pp.

msnRdsl
RUFRUHUMBHESAMSHATwIDRNGU 1 AMBENNG Y Smnimuiuing

GUITRIHOE

Single size hand held sizing ring:

Multiple size rings

QG

[U#761: FAO. 1989. Prevention of Postharvest Food Losses: Fruits, Vegetables and Root
Crops. A Training Manual. Rome : UNFAO. 157 pp.
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samamfnamn 81 SUlIRNOROARUMATYRYMIES MuInmnemylumn
el USDA : http:/www.ams.usda.gov/standards/stanfrv.ntm 4 gugnaimimaéul

symiuemimuEnIuwaNSamEET (¥ iEe BvnsPiumisngsmudhogw 1 §
SuwoiEnmugs 8 msineumiEnustihimigw 1 Igmeignnwigauosmeduls

ifs tnwigngenn(my  meigguiiny Wottumit [HOSMABLNIRRTMUERE 9

g udignuIMiguEsIme nnaHAuth "§UiE 1ia” “extra large” 1 1BEAMIBLLIME

=

108 MRETSIRNBHGAM 89 nujupuigi mnRuEuw 1 RS EMMINSs i msmAEs]

musisnduignngis 1 sumiswBsyImamA inmihméul 6" iunmEuissMuguns |

1

[U#i61 . Reyes, M. U. (Ed.) 1988. Design Concept and Operation of ASEAN Packinghouse

Equipment for Fruits and Vegetables. Postharvest Horticulture Training and Research
Center , University of Los Bafios , College of Agriculture , Laguna , Philippines .

mimBsuiigpuitumsuinmenimuiss uhwdisfinhyuninmuugs (@t
N aRgpmienims 4 tﬁmﬁ‘fgagmmgaﬁ‘fgtﬁh’mmsntﬁmﬁgthtm%gﬁmﬁtﬁESﬁtsjs
USUBAMAMWYIENEW Y gmetmdgs 1 wevighsigunigupeiynn ogg
BhvEY By guuiaislimn 1 igismshmedinmanisigudieg diwgueiginne

mwtegte Aymigiawnigiywosmhwis fwhiyumsioduituFepivesy
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uoyimamuEisjiugigin s mimadulissmatmnistgmsiinuthAtmumsngRIaf
AT NUMHGUT

Loading platform

Small
Rubber sheet with foam

[UFi67: Reyes, M. U. (Ed.) 1988. Design Concept and Operation of ASEAN Packinghouse

Equipment for Fruits and Vegetables. Postharvest Horticulture Training and
Research Center, University of Los Bafios, College of Agriculture, Laguna,
Philippines .
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BHIMANITHRY

wman <

[U#i61: 2001 Catalog of TEW Manufacturing Corporation, P.O. Box 87 , Penfield , New York
14526 USA

(9B EISTYBEIBEY

<d]
qUATINEEHE  WnUiiseURUnRuMmuIANSinighnln 8 snnsgtuwiss
JUTINmen{Myiss Athigjunfiivgtiging tumeinnsh Bingsln TEW pudia
©000 181 9000 USD mpmstuigimudil 1 Gitutiasiessue igjinssgn qumininni
qUATANEIUEH 84 gigRiuiAs 1 guRIMMNiTainjing]s j8Me guninl  eliminator, dry

brusher, waxer, 81 guninfiisrguiti{Esig]s iepmantisn;ig] 1ejnsgm 84 4

Rotary

Washer e Vater sorting table

absorber

4 ft receiving belt

[#i61: 2001 Catalog of TEW Manufacturing Corporation, P.O. Box 87 , Penfield , NY 14526
USA
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FRESH PRODUCE

RELEASES
HEAT

IS ALIVE
BREATHES _o

CAN EVEN DIE

CAN GET SICK
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Sane @ Mnsugs R0 SMusnsieses . 9

NMgAMpNgHiRA  mnisgimutngw  Suthaumgywitdegumegimume
RGN BHAMNMANERUIN 9 BumisgUBInGHiEimwnee sy Gigginamedi
By Bamimimsimunai 1 [EsiDRBnt 5§ nsiEeumnTmmn fyugumiien
DAIMe MID MRS AEpag wnaiENmaGnt meminmswyhumin Sumiepi
FUIuIEHhmE SRt EuBsRgimImImIBmRIEatL  igislinmuisuifumasigs 4
femminaigunsiinn  ymetwofisuiiisnwpd  ddsumimimiuigusami
webat e RwRthatats mippmGtng Buntppupegn shinmitumsaigis fng
ﬁ§mmtghﬁjﬁ?gtmtmmtﬁmﬁmﬁﬂﬁéﬁpigﬁtﬁgﬁ=| AipDy  shinssigimsim{Dmaigin
SuapigEImetImeyRgRitunediivgn 1 mivigemivgsigdin  BmelnnSug

UM TATAROHE 9

IR ESHIRAIANSING YIUnAiGEY]egungRumtNg 1 BUHRUIEUIUNMENS

i

¢S

a o o

isRumunMuTIW e ouSHugnuismigndasae wommihiehwmiuians 1 it

MaRHuIMSHigithn  MeGuSpnHiRghATRuGnUERtmSs  (Harvey et al,

1990 9

nugnRdnnn S Bnnosgmgsigunngmumianiiina e hl 1w
IAG{HEe Corrugated fiberboard IHIGIROFYISMHHEMSH Broustead S New (1986)
BOREUAGAYHOITAI FS IR NSMI Y B NUMIBLR{HN (Hunsigi, 1989) ity
HATBA GG MBIRh SIS iE gﬁgialﬁ%ﬁﬁmigﬁﬁgpmgﬁ IS YR
®U 9 Corrugated fiberboard [5iMSRIVHMNG flute SEIME [WIAG B (gl 1/8 inch w18 Gl
161 &m flutes i1 © HeY thyty Sududime bd by 9000 fI) & tiptAsnEqiEaiEL
IPAnoIbARMARUARUIRNWEEEE (Thomson fi1 Kader, 2002) 1 18linaiguRi UG
gilpimsubAmnnuuignsizumsdnivgn maGsistuitstuahiginsmavi 1 dun
HsgiitniunnAgRigimimimiisgs gisgmmimimiin auaunmunlntuisieny
migigdgisusuitm Hani 1 mifsgtmsius g mimimmisRuTmwmsiim
SHMENUROARL  TigMIfpiEURHAMOMEIMwMsmabnngl [pisibamiiives

Gengejuismum 1 miiisgtmuidigm anniuis shmegwiRpinwmsnnygn
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igipueiumiisgt e winlimimns gRmumsmnogymadnthionmaspigiviien
suGnpniwmemivgwmnss siuslinabnmasiisr 1 sontumeinsisgihm iy

(=3 v

idgjuilindunigumemnaian guthdnmithwmipmaenthaneansmn 8sip
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Tightfill  izutlnsumaRAEEinsumuiginnng  Stugwsnuilindsimwensidi |
maAtBsisaunIiBRmyEEg  (Volume-filler [HimsimjuELEHmadusthmitgans

gwismgifiwminiisnmw Eins§hwis (Mitchelle in Kader, 2002) 9

AOEUIHGIgIs  RuhAnniguginlanuitumsmnswigisingigs  mums

USWH{MISMIGIUNE wimimauinanivauaulg umigHaHmiumt |

mifsgUihwstimnan  muiAsgitionmuotimsustung  (mnisgthwhaiys
Ginmes § MAP) 4 thgigl MAP fandmigynsiejmisusasimatmwdinfmitntify
FYMITHRUARUMAUSWTIMANERGins  SumisuimanadsmySsivme aisinisun

11580 1 i nnadesuigyyungimelilmuBmasimaGn Fmiugwmimauhan 4

MAP mui{Jmaithgneisnolntas Sumywsridnogmbann 1 min
iptimmumeuiistnenyg  hwmiuiamygma o ogwiusim isduniegl
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miisgtmy MAP gnigingipiasanmofiv(gi 89 1sinhmifus RH 1 mngw
mihsfimisndiue 84 aRsmUSHHLMS[IUNNE 81 meuiuntiinoRUntuiywy

naduifens gigsinatDuigmsnissin{nim: miuiuiameli |
AUNRSFRMS TS

umagsniisetisiewipny  msymwigithyyugimsumssmigsmidginums
igugmmEindmnisgURLaRM 1 iglinuEimmisisinuigsmimeinmy i 84 fnw

TUImYe 1 imyeni RN nw Y 4

SMOOTH DIRECTION OF WOOD GRAIN

f MP LEDGE
/ 4//;%5’ S i

PACKING LEDG l/

LOOSE BOARD SRAIN

[U#i67: Grierson, W. 1987. Postharvest Handling Manual: Commercialization of Alternative

Crops Project Belize Agribusiness Co./Chemonics International Consulting
Division/USAID.
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THATCH

POLYETHYLENE SHEET
o Isee detail)

I'"-T

n— 4-— EMPTY FIELD
—L Sy CONTAIMERS
a ! - | ;.\ i

SRR TN, =R ([ e Py |7 =

EMPTY SHIPPING CONTAINERS

[UFi61 = Grierson, W. 1987 Postharvest Handling Manual: Commercialization of Alternative

Crops Project. Belize Agribusiness Co./ Chemonics International Consulting
Division/USAID.
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(b) twmigyE[Y Mntisinn swsnfimwusigisieinmes

[U#i1: FAO. 1989 . Prevention of Postharvest Food Losses: Fruits. Vegetables and Root
Crops. A Training Manual. Rome : UNFAO. 157 PP.
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phtsgUsywoMBEMImhwAnumimafismuiguwing 8 gehsning

YLy 4

a N

OO0
—J f_”J D:][ PACK

: crop

J1EN

TRIM AND CHECK WEIGH

[U#i61: National Institute of Agricultural Engineering. 1979. Preparing vegetables for
supermarkets. Field Vegetable Department, Silsoe, Bedford : NIAE

e TR EARURE Ehunngthhes INLNANUIRANETTINN Y Mnkew
HMURLNRMSgNuEAn: iSRS MEIRHY IBuTiREHEwi 1 meuinsdunniamy
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[uFifl: Walker, D.J. (Ed) 1992. World Food Programme Food Storage Manual. Chatham,
UK : Natural Resources Institute
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[T#ifl: Walker, D.J. (Ed.) 1992. World Food Programme Food Storage Manual. Chatham,
UK : Natural Resources Institute
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[WHTTEUMSO R (OnePiecebox):

[atmnabRthywim

—

ﬁ_-__

[U#i61: McGregor, B. 1987. Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668.
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[UHT Full telescoping

[U#i1: McGregor, B. 1987. Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668.

BNynEeun{MuR snUines Fiberboard IEUIMSITUNMINEM Y TR HEHMWME
indrunwpimsmeBnsiudEmonht iR N ERINNTNSISE IEME

THMSEU S

[ telescoping IBATMSHLIRFH

[[iﬁ[/‘:McGregor, B. 1987: Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668.
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BN{MuSHIMER 6inUina Fiberboard IEUMSHTEMANYM Y TO{HEH MW NG

infifinwpimemesinsioagmonhs  iaiiuine e HINRINsIgeTEMEL
TS {HT S

Self-locking tray

0D Interlocking:

&

[U#i61: McGregor, B. 1987. Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668.
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Tl o ||® | 31 D EjfBolir Tilo mf s 1] Do E

Wide fastener

Blank for body:

MNarrow fastener

[U#i61 :Peleg, K. 1985. Produce Handling Packaging and Distribution. Westport , Conn. :
AVI publishing Co., Inc.
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wﬂ /\H—-Zﬂ"—-—-—-ﬂln
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o P

cleseable flap

2

3" diameter holes, both ends

BOTTOM

[U#761: Rij, R. et al. 1979. Handling, precooling and temperature management of cut flower

crops for truck transportation. USDA Science and Education Administration, AAT-W-
5, 26 pp (Issued jointly as University of California Division of Agricultural Sciences
Leaflet 21058).

NN EUIBU MR MEHRNNS 84 METMWNSeUIBMEuLNILS

sinudnmisuinuiurng gemhitinnsgiide 4

[U#i61 : FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome :
UNFAO. 120pp
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12 RAUNT IHmefivgdmnnigneumigs? iWywammssivauthim it
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[U#i61 2 Schuur, C.C.M. 1988. Packaging for fruits, vegetables and root crops. Food and
Agriculture Organization of the United Nations, Bridgetown , Barbados

FUNYSEMESHYS: miuiguugsBngisn Fiberboard 8 fuifisiaii Stacking 1 mit(d
ugsBagis: MSMISYSIMsRBAnUIAGES guiy Melon $udy 1 hfmugwiimem

a

iRefsm TBRmA 84 Tntms 1 MITGRUmA § USe Fiberboard UHthNM{HIMAN 1Tty

b

MAgmuRHeMEmsMI: i1SAmatglin Carton {Himimaigighi 1

ﬁgséﬂg?ﬁﬁ Fiberboard:

[U#i61: McGregor, B. 1987. Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668.

Ehimansdnges :

Ugs[RIMINANEMIMEIENRND { Ugsus fiberboard
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Cardboard liner for a palm rib crate:

[U#i1: Blond, R.D. 1984. The Agricultural Development Systems Project in Egypt (1979-83),
USAID/Ministry of Agriculture , Egypt / University of California , Davis .

iasEm{ieh g mpphd pinsiPandigind u vigi{is mu{iunmie]muyms
muRwmiygwissfigithwandunaifusiiatm 1 giyuuinmensnmuiss Sodyaj
gnen (piistuw o © Hined SdunwnegjoiEneuaNRPEnREEGE 1 GINA

GORUREIS nNHL U GHYSEARORRUE 9
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GesisnehuadigumweiglgmigRnamaisiani U At EpanaiEmissnma §

=3 o

[PENEITEIN U WERMEmEY  hdmrunsmemunts  snomimimnmissens

U

Agpinnmuilnthn 84 Sntge Y piuenyNEiss W NEmiBeTMAGONSMNEHtDH

IGH{AUMEM BeSMisgumisiniin fiberboard THUIMSEIAITEMER 1 MERINMBMIMI

81 SUIANME RIS SIS AN [UHT |

[U#i61 . Reid, M.S. 2002. In: Kader, A.A. (Ed.) Postharvest Technology of Horticultural

Crops. University of California , Division of Agriculture and Natural Resources,
Publication 3311.
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FusagE

miTeMANGANT SWHANGANA IMWnEheRUnty ishinuhgumipigin
[UYURUITISY SWIMWHRLAY 84 UANWRSIRIMWNSHYET 1 nmuinnyHhimys
18liB{uHU fiberboard ¥ Gesthtwmi, Nt y stencile 19lidinrnngn 1 AMUTELTISHA
FOCMINGHUENLIMIAAY MU HTASMINS (BGHMEATEET U gﬁﬁﬁﬁ@sﬁﬁﬂ ﬁﬁ%ﬁﬁﬂ;ﬁ

u

gs MGROMTYGHR ANTGaEIAN 84 JeugRRnGHuit 4

MR MANUEARMSMEMSNHmegwEgsgsm:

~TRUNSGIG TURI BRI ETRL - [UISRIURUSHIOH
-GHSRIDRTAU, B8 Si/U 1Y -GU1 84 SMHHA
-517i (Brand) -EgAMeINGangH
-IAINe 8Y MIWHSITAHMIHST, gﬁ'ﬁﬁﬁrgs -ngjut R Atie

-IAME{iYS B Siedanunmuifs

AR TN AT S

mideimslilnussmimi Rgmeliynumaniiveisnt FDA, MAEITSAmS

TUEREBHRR, SHSTURRHR, M B MEOWhsIiEAR, HMiveT U HRiEHE 4

[TFi61: McGregor, B. 1989. Tropical Products Transport Handbook. USDA,
Office of Transportation, Agricultural Handbook Number 668.
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Sana @ muso9s R0 SSmesinsissgs . M

FEEgRelsnistes. ines :

il miisguinaitumséiienguBsgmnmiagy wnpEes g ik
mswimn:aith IRYiwdiumnonhfisinuetyet iginuinpstisumesiicnm
WBmUAMUTNWHESMSE 1 inwgSmEEmweEniRL LTI 1 ugnEugeE
UNATIGNAGOLTILS U RIawgngn 1

GUINTETSRU T HSINUSMSTINMISISMIMY 1 ngitissAt IBnywisnyls
MUM (Modularization,UnitizationandMetrication) 8ugigithtisign USDA ﬁmﬁ[ﬁﬁtﬁjgﬂms
1By, igmustiivah iMuelinmsmindsusitumeniSingli palette iORTEUTS

611 9000 x 900 mm (GO x GG inches)

ihid MUM snaRissasanmitujey :

guien il dgapugt e igt{mifaing Pallete
HY ) MR
00 x €00 (bm. ol x 98,96) ¢ 900
€00 X €00 (96,90 x 9K, fE) 9 900
00 x €00 (bm. ol x O, iE) ] 900
EOOX MMM | (98,96 X 9M,99) y) &6l
d00 x mmm | (bm. ok x 9Mm,99) 9 &8
€00 X MO0 (96,906 X 99,H39) ] 900
GRlE x BEO (9G.010 X &.66) 90 8¢
€00 x MO0 (90K X 99,139) 90 900
cnmx mmm | (961,09 x 9M,99) ] )
<00 x B0 (9E.fIE x 8.GC) ok 900

aenInigismIgHinmd palette MBIL]Y MUM:

Go
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SR

[U7i61 > Ashby, B.H. et al. 1987. Protecting Perishable Foods During Transport by Truck.
Washington , D.C. : USDA, Office of Transportation, Agricultural Handbook No. 669.

ASTOWIMBISSUINMIMIIuIRmy MUM iRnmSwsiReed palette ayithuts
(1000x1200mmr\W40=48inches) 1 MI{iitiamy MUM muwngjaiisrigumnomintms 8

FINGHIMEMIT{I{MeS palette Firj8i 100% 9

Guiensiil: 600 x 500 mm  Guigti{fl: 500 x 400 mm Ui {fl: 600 x 400 mm

(23.62 x 19.69")
BIEHGY
Pallet: 100%

GUIZUN{: 500 x 333 mm

(19.68 x 13.11")
i
Pallet: 97%

Guieni{il: 475 x 250 mm

(19.68 x 15.75")
BIGY
Pallet: 100%

guigni{fl: 600 x 333 mm

(23.62 x 13.11")
i
Pallet: 99%

GUIZMI{T: 400 X 3

mm

(23.62 x 15.75")
BIGY
Pallet: 100%

guigni{fl: 500 x 300 mm

(19.68 x 11.81")
BTGy
Pallet: 100%

Guigni{fil: 400 x 333mm

(15.75 x 13.11")

(18.62 x 9.84") (15.75x 11.81")
D BIGY BTGy
Pallet: 99% Pallet: 100% Pallet: 99%

[U#i61: McGregor, B. 1989. Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668.

SIS BYBICIEESIRBIEs TS (MAP)
pusiunisgtdndiimdyw: Duganuonlnty 8% SnuuostmsmaEim
IBILNMESY U MEMANgIEhM INUMEMnEme Co, iWwuiiimgd CO, nuinm

Brgifiy (Kader, 2002) 1 B3UMIBEUMENEHISE [HiMemaiginthumeigimuasniiss |
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AT [ENU T HIY

I

g >

IgUIDEAas

Tgigumagogmeminishogs (IMathin g migEo mugiislputimaning
€ mm UnUNuERTIgHAMMATAUUANLENS (CO,30-50%, S 4-6%CO,) gl

P> N

S nminiagasdimemy |

shhiduieumetags

==

igipinnmBnnme: IHAENT polyethylene 1SIHM{UHTIREST 1 84 polyethylene 1{5

u

BNUigsmEuEmsisinImwe 1

[BUUMHGIgs

@Gm
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19141 pallet: USRIUAT pallet IWURINTRIVHBUEEM strawberry MBIANUISIHHSH

polyethylene Nl 5 mm NWSHAEAtIBISING pallet ST {DIHES 1 IRMBI{TRMME

fiuEs WU CO, 15% UMAITHS M uIs: GiungEo 1

= Vol e O
v,
T MQ
o
J, N
‘b _.,f
——

ittt

)

W

AN i~y

SUthEnENUeTMmEsMuInGMMs Tiguinsgsmetnuasiumh iR meuian:

1 e

RBTRUGNT MAP 9 (iHEIgSiBumsEidingy 84 polyvinylechloride Rmin 8w

NS TARNTMIT Ui gD {f9ed B Uig Y Saran 84 Polyester MSRNUHSNY WHIT

dRsdninGanmisumsapndanntifivauy Moty snMmsitnuITKSHmGnEL

MBINMSHNUIgURMHRfIR (Kader,2002)

o 3NuaMe (cc/m?mil/day at ® atm)
[uAgsHthan H{M CO,:0;
CO;, 0,
Polyethylene: low density fl.6000-6161.000 | M.£00-9M.000 B.0-.8
Polyvinyl chloride coom-domd |  dk0-b.bEH m.5-2.&
Polypropylene 11.00100-19.000 9.M00-39.600 m.m-&.&
Polystyrene 90.000-019.000 | ©.900-£1.6100 m.G-m.G
Saran EM-980 G-k ¥.0-9.k
Polyester 9G0-meo &B-9mo M.o-m.&
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geinegs:

HAENGAM 1 yRegR SRERIDRNAGEMMIEUSHBUREMND pallet timitdn
AN EA Y TGN 1 miHm mtﬁsﬁgﬁ MAYSWMIIRNE, URMISsNHRREGEEN
nwEn 8 slntwemn 8y mingnhAssigina]sthisgm 1 itamdnmngwgsEiD
USRI EENURGARREHGANG wmeiD pallet DD y slipsheet IEMWATULUGA |
1HaUAIAtgWANORRMEHY (Ui pallet ¥ usnhUSmoinglewnugd U wi
MMISNUUIRN YIS 1008 pallet grislennyih 8 HimwugnenasiE 1 pallet 00
miGigfnhwni ¢ gnidntsmadjime pallet IUEA]E msbiumuitumEEisins |

mit{fiine fiberboard, tRmIAD § himiBmMsUSsMAUsTIRMERESHEY
rreisugnmesita g nwgRginmsmunuknde gy Bumsgngmmminsi
IR EEMOgIIsigw 1 wmnuiimi Sashithdsywoaing BYmiugwmnifin
i gIuigsRnmRnEn U nnmin uwlrmuisingin mdjuianiimnduga 1 mi

1gimuRinGIgiNn fiberboard, DHIGH U 1NN MERWTIRRHBSHLNUHBUSRRTET

Strapping and corner-boards on a unit loads :

[U#i1: McGregor, B. 1989. Tropical Products Transport Handbook. USDA, Office of

Transportation, Agricultural Handbook Number 668.
Ashby, B.H., et al., 1987. Protecting Perishable Foods During Transport by Truck.
USDA, Office of Transportation, Agricultural Handbook Number 669.
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Sona 4 AWgeAREIRNeTE [0 HEVS - 9

manidgmigminipsintungbn 8y 0 mipdpeggauRdE 1 mison
tawss, mifpigmnanpgiodsuamuimmitygn 8 Huudipong ijohuminn
muwngs iWiomimitsrgasgpmaudizsdugumnisidiis Canopy rgginms
MAUSWMIZEANYS 84 IMWMIUYLBRUNET Mimimiensds b Kmiuyunm
NS wss majusmdspimviiousism s Gm Amnfoiivtdnmees g
s R mivgwmisumnmeinbatuiings  fipsdinsiomiaslntuitoms
memon 1 Gigigsbmmesmipapigunuamfhn  gemeiaigEetsn)soasmdEm

1BUENE U anrmnringiguuhmigsenisuiginit 4

sn:igmneiilivgaiisingingn meamnimad AndipnEINmnsGatmis]
g, imsGniGiEAnslibigRlnnumuuifn Sigminang 83 mféas 1w pathogens
Wa1 gUHENEY  whinigHgn  iwgmBmsYitmUTERnsRmnge.
S HN I REY N EﬁLﬁgmﬁtmt;ﬁEQiﬁﬁiﬁﬁjﬁﬁmﬂ mitRSIgiHisH M s G
vinMemig GEwiinnn U mivEsmimARGasumw Higilgn megmgimwing

BTN B YN M MAUSW M HYMIgHING |

o o

mifgsnSsgnituAnmsnugRemeIgingApnT 84 vigisinbaamuiins

TEWMIUHE, MIgASHEMA (Fuhi € °C ¥ 6o°F) muGuianyithwsid, u whwmag
HATS (0.8 % U Huthiy) thuifmasatie 1 miisguisi pinnamimicgmaaing

IHIGINRE]MInImMIgH S aTUgUN T 4

immigsme i Fianvoglnivusymi 1 griguBgminsal bng
mienidgfin B yRnEmI ?lﬁjgﬁﬁﬁﬁlmmifjﬁomﬁgﬁﬁngtﬁﬁ]ﬁg‘ﬁlﬁﬁﬁ ustgininuin
WS B MIgngmioRgt RARSIARGRMUINEMME  Cyanogens TRRINMEINsEITH
(Aiyer,1978) 1 1B8IUIEIH Lantana spp. 810chroma logopur {§iM8IRIWMt HNSUEGMN
gl B matgDusiEe Aphids  [EMMEwAGHIAGR (CIP,1982) 1 WIGAN:IUL
[MTISHREANTAMEIRITRNOT neem tree (ENUH U SHWMSOMIGNMD [HiMSIHNN B

D [AENUggINIINMARNIANG 1 NQH neem iRIMSHIANGNRAM MethBgUMEHANG
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wgmsiwimmmnug  uighmethinmuiansdinsuseay. SSRwg 84 wHlinms
[runSagisigis (NRC, 1992) 1 Biedmndmginiuusgmtssg gigimsugnis w8

uiRmnsimsugm] ySInUh{HiMssguaNUW ML 4
AUGEARHCIEES

mInURGH BTy ERfIMumInImIss iU mold 84 yeast isiiiig
urtBAtUTS 1 MOIERGE Gy 8w wgjeRgnis (b eediome Wione
menms 1 agmnismng pHgnyEumneniamgdingfisdgs wiguGnandng o
[UE0gMNIUES chlorine SiiRSISIINM pH (EHiSUSWN pH 11181 pH 8 UIgISTinm pH Bsgw

chlorine S¥mttmSAS: 4

U’fg 84 f@mﬁmﬁmmsﬂgﬁﬂmﬁj hypochlorite (25pmeﬁﬁjj~t§ chlorine T053:10160 2min)
inwansmiBgjhsamiesemhwiving s guislmuonsusinssmu el piunew

hypochlorite (50-70 ppmN& chlorine) iTWANKMBIIERGILNIT B]18H] yeasts&molds

[U#i1: Ogawa, J.M. and Manji, B.T. 1984. in: Moline , H.E. (Ed). Postharvest Pathology of

Fruits and Vegetables. University of California , Division of Agriculture and Natural
Resources, UC Bulletin 1914.

#iman hypochlorite iBmfgithfnugnmaguBgjinsmsainng
Target ppm ounces/t gallons cup/&0 gallons

Sodium hypochlorite &0 0.kt 0.
(&,8%0) [y 0.4 0,008

900 9,9 9.0
ol 9. ORl]

9H0 9.0 9.k

Sodium hypochlorite &0 0.9B 0.9
(91,61%0) [y 0.9¢1 0.9

900 0.bm 0.B
ol o.be 0.0

9HO met .m

[yl
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[U#761 > Bachman, J. and Earles, R. 2000. Postharvest Handling of Fruits and Vegetables.
Horticulture Technical Note. ATTRA.

BNGUNBIRANTaGURSt USA aysiBn EPA Compendium isgisianteaseis $8m

tﬂsqgﬁmj iMenyIthts U.S. Environmental Protection Agency (http://epa.gov ) 4

z‘\S
i
=
2
S
=
=4
(=)
B
=
hx))
=
-
=
a-o
Lﬂ%
3
an
3
[49)
puiy
=
5
=
=
S
puiy
a2))
hald
-

GuigHngnpinsInyuen (hgwiinsiimeismamang 10 ppm) 19iIGE
Gt tﬁﬁjm:mmm‘jﬁ Botrytis, Rhizopus 81 Aspergillus 1 MIRANSIGIENN GRIY)I
aﬁﬁﬁ‘jmmmmatﬁmgﬁ imnipnnnedmunws muEmimigwunin{Begitimi
URNEIUENIEI g migwen AigugngnumuiGgusnyindjunismgl SO, iRl |
GnuNBmstm: ISy isuignisaiiyueny IRuwdmdinBaE phany igéei

MR YwWRAUNEBHRLIE WutBL Luvisi, (1992) 4

] g gmejeuad:

u =3 vb 1 4
1 w

S mgigimssmsigngni ity U HansmpinnwEguimagsguy

grngauni{m mims molds islibigémunwtimiinuintms 8 amg

v

[U#67 - Luvisi, D.A. et al. 1992. Sulfur Dioxide Fumigation of Table Grapes. University of

California , Division of Agriculture and Natural Resources, Bulletin 1932. Ogawa,
J.M. and Manji, B.T. 1984. in: Moline , H.E. (Ed). Postharvest Pathology of Fruits
and Vegetables. University of California , Division of Agriculture and Natural
Resources, UC Bulletin 1914.

miBATuImyamasnGmImimigsam M et [gimsiHisini g .
melons Sgjimmiy mis 54 (eI ATuGknssmefivtn Mswiimn i i

MIGGUENWHITN animFess 81 memiRspumnfaniuignsiein: 1

Aimhmynmagsms:
Tmynmensth U 19fiagE (NaHCOs)

G ¥ Imyams (KHCOs)
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Wangn(d iyt g M8 chlorinationeny [gimD

Than(eg HM Tuthy :

MEASHNY U [RUR | i B % G bin nksn 900800 ¥ BO{H/MW)

MENSHNNY U [RUA | WaIE Mm% G M [[FHEH 900H.05 U MOfH/AD | ANBERIE

[U#61 - Smilanick, J. 2002 (personal communication) Research Plant Pathologist, USDA ARS
San Joaquin Valley Agricultural Sciences Center .

o

QRtATHET soft rot (Erwinia) thenftsiFimwegiutwishilianmu Eumustms

ISR U ANWNEET 98% ( 9¥g MUBMUYMAMJEHNUNG FHEH 900%) 9

UUNMIE P RangATaIMy [HigRhmuTMUgHT 20-30 M yHIEmIiugs ¥

Mt DR UATHENSET (MINMaNS ¥ Setid):

[U#i1: Borromeo, E.S. and | lag, L.L. 1984. Alum and Lime Applications: Potential Postharvest
Control of Cabbage Soft Rot. Appropriate Postharvest Technology 1(1):10-12.

Ge
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ighaimiusiBmuiimeunlaty winite nemegisinmdtjgnms
siglinmRnaislilnlatu Y siphumoennmy  Amimgshwigdnidmigs
igliligisngudnimu run-off 1 TRUYRIEIGE ignMumNS ptInysInIEmI

TBHENT 19T ngRIGH |

[U#i61 . FAO. 1989. Prevention of Postharvest Food Losses: Fruits. Vegetables and Root

Crops. A Training Manual. Rome : UNFAO. 157 pp.

FHME anwigligy haunnimeiniSIinonmsmiRis 8 miaus
AYRABHI RS RUI MW TYURUIRAngis Y whnas) Sulidiy iBeiasmuingmms
ISIMuHYU]s MRBMIRRRY U USNSMMY Internet |

ighnnigind ginsgtmnimis) wmmpsidamnigatygiiinmsimugitganmn
HEIENG B IRgMAUsWMIGREORMpauEntE 1 gunini Cascade Applicator 2w
Hinsuiimgy wyhAddntaimwnssn 84 MeuRgmnhunUIsisRtyin
TR RIAD

i gedisiguthwhdnbiglisigimsan (Bsmsuini sugiptaunipys
Gn 1 ieipuguAmidhangEnn nsulnmisgwsgismoani 1 iHhoGie
imuishnguhpimsnguithwisiuéma: undsmsmigunn Bl
TERMISISHEIG]H 1 gnmagnyw IO go M WUy EYw [Hinsmims
il fimOEHR IR A EmuMIUEEs Y InnethAtinsgwishiligRITREnEY]  Snanimg

ipsniipntieimussidants idusgiadauinni 8 Siweno st |

&0
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Deflector

Retara Tray spperied
41 thip and From
Ralbar Coaveysr o
ather ceavemital
[T

el | Return Tray

MuBar Cowwayar {mak thew
mEERLEE B8 LIS EPEid
mambar,

Main Frame

Deflector
Support Rod

Spfash Costrifegal Pomp (mot thawal
Tra BEUALEY b DN SFA1L BeEbaF
y i Pump Cover
(not shown)

Filter

[#i61: Overseas Div., AFRC. National Institute of Agricultural Engineering. 1974. Bulletin
No. 6. Silsoe, Bedfordshire , England .

megmpssgicemasiieiges

migpiiangAtnemes 8y mingigmiudahfmenusiEgmenimogn S
MIgBINIBAMG 81 Signeigun wmsmpgnmsynaigugisige 1 {Gynmynunish
HRMBRAU Rvine) giueiine: T gutAgapmoehigiiuaignms |

- EINWWREY ¥ Ba6 0 CnEthswERaniinmanignism

-SRI ER B EY R ] i mu s naminmg U 3

-MAgMEMENgin wrsguiipin o-b i ishipmusn

&9
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- i[penmemiintissmeidusynmeni  (uifingunaaisiilnNUmasEn U
phiEnwmnwhenes (dunsithwit 9
- 1ugninifgy g griplisl c0°C g 900°F
- N ywHsmERRmE 1 hnesmamids HumEigwlyIuasn Mg
gaimwin 8 Sianvismpidaimaugurs 8 mitei
9- AW lemonlime © MAMYWSAIFIHSY M MA Y FiTahainghs |
iswyhiinwe sipusiaw o/ anuEmmIYBNINLEINAEwY
TURIGH
B- SRIHEMI U GA{HEII B GNUIMMIY &7 9/6 INUTMTL 84 18l 9/6
ENUTMMIDRANGD 9/¢ Gripl IBUIYH 9/G ANUENMITNUIGETFYY
M- S{BaInHENTIRNEIBUNSUABEENI 1 HMSHiuith NN
Ul

1 e

Qi s[Uidgmn gujuyg IBURMeRis
- iigmETnGuR sIEausmusRhiusesny 1 mirmhusiginug iimwns

19l e R HTR S YR UANT NGRS TING 1

[U#i67: Hesketh, K.A. et al. No date. Extending the life of cut flowers in your home. University
of California Cooperative Extension DANR No. Publication 7169.
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Sona & ANgEASHIRcE aMIWIREs 2 MSEBE . B

MNEPNEREEaS ¢

Wi 84 whiigs isipudamAmuEANG (Germitation) UEIhFEMIGGUINRNGIEY

WA W MISNAMNEMATgw sy ntdntugmaiGgumapmnts iuh
me{gigne imwmsmigsawumnmh b 161 m i3 (0°C dntigims pear, dmumwis
Kiwi, Q‘E“ﬂﬁ Eﬁmgﬁ stonefruit) 1 Rhicopus Stolonifer 84 Aspergillus niger (tgmgi) HBASANG
msgﬁﬁmnﬁmmrgﬁmﬁ'jmmgmm 0°C (M°F) NN B gi{Hsigehiigs (Adaskaveg et al,
in Kader, B00W) TTIIMIAHANGIUA pathogen MBiUCUWMIggRggidgame
1My &°C (G9°F)

ming piRrgwEns fmetitmigansaoebasiy B9 megaisa] fruit
flies, false codling moth, melon fly, pecan weevil 811 fruit borer tsﬂtﬁjgjims manuis
nunu§oiss 1 uiwdnmmiggaisag fruit flies sgimiwa 0 ig 181 0° C (Ml° F)
ST § 9GiE 181 9.600 ° C (ME ° F) U Wik 1tneithis mish [ Ranguupuadndtims
innbanuiBumsgignstImIgRgnogumoa I guth 1wy f1 Geiumg
Al Bi egumine 1 iwinghiimisgnupsisistmayr - mgielnadiigim
imsp s MW igHIvEiialAnSdmIE RNy U8 APHIS ¥

snunUatEgTysInuEuigRgRmwEha 1ggismg gialisng B

BB MIMIMIggTI Mt wng R HOHRGNNGIUHENT 4

AEmItsMnE IHRn gt EthAang Fruit Fly iiginbisgienta (Ceratitis capitata)

EigiAn e AgpinmE (i
0°C(mb°F) Uy numhiiiss 90
0.9° C (MM° F) ¥ S10tiiies 99
9,9°C (MG ° F) U S1UNLHSS ok
9.f1° C (M¥° F) U S1UTise old
B.b°C (Mo °F) U awmhings 99

[U#ig1: USDA APHIS PPQ Treatment Manual -http://www.aphis.usda.gov/ppg/manuals
/online_manuals.html
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mss%gs@ﬁﬁgmw Controlled/modified atmosphere
BniRGanuituss@sufingdsmyisgn 0 o 191 Bo% MiEIMWYLs|aiEs
s ImRigamIImanwIg HLUANAANGR pathogens §5M Botrytiscinerea 19110
strawberry, blueberry, blackberry, fresh fig and table grapes ﬁqjﬁimmﬁﬁﬁ@m
wnBslilE om-6e sngmnfundfiGanggandfin puimmeasigufunig
Bin Mt B MBRINTNNRUHLE (0, 0.8% UKW 841 /g CO, €0% U gaitiy)
mingmuinmhmspdgmansumuwmnimasuent  wEnynwitiinimigsch
shiBigmiigs agrtanmo B vige wogmeismaivimmuddiinaugdatisign
uBRgmn ehiligiafu AgRnaumfmw Hiimmeims S N aUGngE |
EmSiU M AimiHngiues s 8/ yadsmySsgaiddjantusiinmhmndiei gy
RnRiBumEEsigisuieAeises 1 [WigmnisyIMuianGaRm I
mn dfisiEu Agpnnuismimfmw gidimains B igTinudaghe 1 gnumim
miyhisgmninigiminauntl Mitcham et al (1997);
9®) Instars Eigtﬁ 84 G m UR greenheaded leafroller (Planotortrix excessana) 831 Instars
E’fgtﬁ 84 G ¢ 1URY brownheaded leafroller (Ctenopseustis obliquana) 81 light brown apple
moth (Epiphyas postvittana) ma’msﬁ’jmﬁgﬁiﬁmagmtﬁ:mm bie iglinnigmigimnugins
RINGMISIEIHANME 0.8 °C i1 HAinS Mo B COp M%
) ﬁ‘iﬁﬁiﬁ'j apple rust mite (Aculus schlechtendali) 84 European red mite (Panonychus ulmi)
minsdmnsigigumny g eshnuizuiinygngnsidnumn 2.8 °C guditnme
TS HAHGINS 9% 81 gISMUSE 9%
m) Codling moth larvae (Cydia pomonella) [gﬁ’msﬁ’mﬂﬁgﬁh];ﬁqtﬁgmm:tnm m i2 18w
ienimmugngnisl 0°C, Hnains o.8-% S adsmyBshsmi 0% 1
© Q«tﬁ‘f;@%? adult two-spotted spider mite (Tetranychus urticae) mimstﬁmﬁtsﬂﬁiﬁnﬁmm )
°C, 0 0.4% i1 CO; 20% HRIMI:ENA I 11 ¥
© stinuizminygngrigemuisibgmn B °C 0, 0.8% B CO, too 1913 Instar § Mis
leafrollers (Planotortrix excessana) mimsﬁimﬁgmmzmm G fﬁ 1ty larvae 84 adult

mealy bug (Pseudococcus longispinus) [;jimsﬁfmﬂﬁg«tmﬁ: {y[3) nﬁg’ Y
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[U#i61: Mitcham, E.J., S. Zhou and A.A. Kader. 1997. Potential for CA for postharvest insect

control in fresh horticultural perishables: an update of summary tables compiled by
Ke and Kader, 1992. pp. 78-90 In: Thompson, J.F. and Mitcham, E.J. (eds) CA'97
Proceedings Volume 1: CA Technology and Disinfestation Studies. Department of
Pomology Postharvest Hort Series No. 15.

9) THIG [AUANEINSH] Sweetpotato weevil (Cylas formicarius elegantulus) 0881 &8N
mavgvpunigundgitauiusEhswmng plgnguionmusndiosay 81 ags
myREgal 1 1SIDEIMN BE °C (76 °F), MigRgRptUIMMIiEMSHALins b 16l c%
B 8ESMIYRE GO 161 0% TAMUITMWIS mortality of adult weevils GHItL:IAL 1B 161

l

U

<

[U#i61 : Delate, K. et al. 1990. Controlled atmosphere treatments for control of sweetpotato
weevil in stored tropical sweetpotatoes. Journal of Economic Entomology 83:461-465.

rl ) iEMEMIMI Codling moth (Cydia pomonella) MSiSintRigiangnigiab 1slwganme
25 °C (76 °F) wMn{DuimuiBumesndiug 0.8% S glsSmyss 90% winits:
1055 B 161 Mig (adult U egg) U @ 161 9B iF (pupa) 1 MAL{TUNAN By MeinAgnouG

Bamssgnuithwugusiess |

[U#i61 Soderstrom, E.L. et al. 1990. Responses of codling moth life stages to high carbon
dioxide or low oxygen atmospheres. Journal of Economic Entomology 83:472-475.

6 Mnduinnuthywstgdsmyss cee gldga)mn 0°C (MEeF) Aouginsiauida
iguRninmsipywsgsitRnmaisiilis  jEwe  omnivorous leafroller (Platynota
sultana), western flower thrips ( Frankliniella occidentalis), 8 Pacific spider mite (
Tetranychus pacificus) 181G eIuMGEEUIEURIG 1 ulimissEimiw:on om ig 19

0° 161 2°C (32 ° to 36 °F) TtwMEaNtARIEI FURML AGRINUERTMS0S 1 Uigdssmams

nedngivfwaanugiinm CA hehuiwithwigmehigjuimneg |

[U#i61 - Mitcham, E.J., F.G. Mitchell, M.L. Arpaia, and A.A. Kader. 2002. Postharvest

Treatments for insect control. p. 251-257, in: A.A. Kader (ed). Postharvest
Technology of Horticultural Crops, third edition. University of California , ANR
Publication 3311.
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mngonnygthafin

migengaig g mndeiy pinsmBmadnumiganssh heigii

I MW UYLt Y Mudpinngitumepagmesinsiging Sl Ggapmn 6.6

HUNIR NI 0 98 161 €0 M§ mpdunglmuduliy on 81 [wiswfinia (Mitcham et

al in Kader, 2002)9 i&BS{HIME UWIWRDAMYENS vnOOMnEUHRRyhw i

iglinniguimEREieiURURRu g mHIRUEREhT usjiEmATYNwimmiginD

TglmasaymamEImuomuitiEising vainusiE uhRRystEiTiyan |

minisunigwsgsus@insigisumniuianuhwiei 1 mipunsng ums

i mEmaudgmomiminiing tituusnomimiugwusiudnislntugsth

plum peaches fIi {fiEsfifeud 54 stone fruit (Shewfelt, 1986), Sgjith 841 itintstniBy 4

maG [pRnyEhwant (Hot water treatments)

ROER THING f5. (C) | TN (min) | sumidumEinme
Ny Gloeosporium sp. Penicillium ce 90 RS G Bt
expansum ' q 1
(BB Phytophthora citrophthora o m
m%unﬁteji Pythlur_n butleri Sclerotinia ) 0.8
o sclerotiorum
Penicillium digitatum B
WuEy Phytophthora sp. kb €-90
P Anthracno_se;CoIIectotrlchum &l o §Smﬁ1§ﬁﬁ§ﬁj stem
° gloeosporioides
rot
gdin Fung| ecl-am 0 1t
Diplodia sp Phomopsis sp. Poor de-greening
s Phytophthora sp. tm ¢
s Fungi ¢d 80
g * Anthracn_o§e Colletotrichum coce molo
v gleosporioides
Peach Monol_inia fruticola Rhizopus &l 0.8 Motile skin
stolonifer
11900 (bell) Erwinia sp. gm o8 Slight spotting

&9
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* MITERNS] anthracnose 1STIBRIM{EIMIuEweINi sus:inm mo Mm@ isi ¢b

HUMIUITYH Bo MG 181 €& Hiyia

ﬁ’lﬁfiﬁi[ﬁﬁﬁﬁtmmaj RUTEN (Hot forced-air treatments)

DD THING 5. (C) | unoes | snfwiniu | iwaiBmsiRnms
(min) (%)
Apple Gloeosporium sp. G o 900 e
Penicillium expansum v
Melon Fungi Mmo-50 | me NG Marked breakdown
Peach Monolinia fruticola B o Go
Rhizopus stolonifer
Strawberry | Alternaria sp. Botrytis G Mo 8¢
sp., Rhizopus sp.
Cladosporium sp.

[U#i61 Barkai-Golan, R. and Phillips, D.J. 1991. Postharvest treatments of fresh fruits and
vegetables for decay control. Plant Disease 75:1085-10809.

miganenjithwNianieg 84 Ml plant growth regulators

REUHRAUNINY (antagonistic organisms) EINUEENSHjMENIaNEY AnkHimsia

Bt ARG (MR UERnYhwES 8/y whwswh miEn Eemgngwimes

wyBuEhyui G iuoisumignisngI G popanmeiptedntigng 5 vigyw

88 (B HIBURNMNNIMY

IHMGIY plant growth regulators ity BHjNSNENMOUIRHE S8 theltho

I NS NMONWSgUnRN MsRRGISHMNAR (yBIHUMmNugRImY

AT EENSH]MENIaN{Eg 54 plant growth regulators IEUIMBIRMSISIGERNT WS

BRUMMMIE U NRR YR [ YURe:

[wing | winy/udntw | gt | dand | aiinggyeing Ten{a fitiHeTma
TFINWSE 1O RIANEG (ppm)
Biocontrol | Pseudomonas Penicillium : : = 9
syringaeBio- oset s digitatus,P. (HEUR ey | T
Save) italicum,Geotri
chum citri-
aurantii

&6l
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iy | Penicillium IRTMINE | 10N
expansum,Botr c
ytis cinerea
i, | Penicilliv mof uiG | Bnty
expansum,Botr =
i yus TN
cinerea,Mucor
piriformis
3 Fusarium : : = 9
u%ﬁj sambucinum.H Lﬁmﬁ ume TR0 TiE 6
elminthosporiu
m solani
Biocontrol | Candida Pome | Decay = e = 9
oleophila 986t fruits | pathogens maH HOAHDH
(Aspire) [iAgAmyLs
Decay = = 9
[ pathogens MITUIME | TRURTAY
[uiAsnmy
PGR Gibberellic acid Delays =2
(Pro Gibb) ostt s senescence Sl HOALDH
(delays onset of | gSnGaskan
decay) 7!
PGR 2,_4-D (Citrus 9ech B Delays A o
Fix) senescence of
buttons (delays | gintasngn
onset of decay) 7!
[UFi61 - Adaskaveg, J.E., H. Forster, and N.F. Sommer. 2002. Principles of postharvest

pathology and management of decays of edible horticultural crops. p. 196-195, in:
AA. Kader (ed). Postharvest technology of horticultural crops, third edition.
University of California , ANR Publication 3311.
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$ona 9 AugEataIsaagmn f° Sefs . 9

AUEAMAMUEIREMITYURT 8 nuEivimea  migansajaname  Fham

BriestgmBdjmpaanmmussdasm 1 gk vig 89 m Tislwstla  wsmlmdana
fifly thihwigirmiBuivah 1 mimpennlaRasidnnmaaumenitmn (0°C 7 32°F
snufimMiuspmAuls g 0 10-12°C U 50-54°F inundanumsmaguigisumatr)
meUfsmumugngnimumavssninngifs  maugwmagoeisuadsingigs
T SHMEUSWMIMATNEH 1 MIMAUSWHEENISMI NAUNGHTIMWH{MISMIGH [uims

stnsththgngRESEI g ismImE UMMy 9

MITRNGARUHRUISI G MO HThANA RINEMUMESEIREI 4 masjahums

o

SERUNNUNMNHAMIMIEdeS hunEsinsuaNEwsssivms mnguéusiui
(IBf 811 10T IRGMSIMEHEY T 018 Sunken 18110 (v 84jn 84 (At miiumh
nARTENE (MN§ME, Cherimoyas, (ft) shiglmmiAsigiiismigaean ([mwn 84 wingm 84

milingiglinmimauieem atige (Snewfelt, 1990) 1

miagmuEmAEgRnhemigHsn stonuisisy siihaimoiEpths guthg

grinn tidy 1 Sinimiumsfidl 788 Conduction, Convection, M1 8 s 4

TOShNSHARSHUNS [0S EMw HH A EIYMEs s Bt [T AN A

I AT 4 TR YSIRE BUUMIE MW HNASINHUEY mugimwphAw A
gjfl Bi muFimwpmfihwsimm 4 nnsigauniniEnfEhwinibe I mnEUH eyt
iagainuipmahw st 89 HAURUE 2GS (Talbot and Fletcher, 1993; Rij et al,
1979; Parsons and Kasmire, 1974) 1 tigiqsthenunmesges 1anGeng TEanjint 9igho
ANGEIMWRNABOASY  Rnmsisinigiitumsmssind  ynigiitumsninsmaiin
i3 1 aqwninigwigsiiuiigtiiumenss (8 Thompson in Kader, 988k 8818 MiTEINW
[EAWwEHeINUWE  MIFMWENMAENE  radiant, MiEBMWEDADL  Sunw
minpennn &1 miggngnwmiii: g gimel (usuigmys, field clamps, ji)
grnnmuRGRw PO pisEhRtuiTheoupemsninwe  idwmimauge
RiUsthER U Enu Mt guinmsmnsussnrmE MW HHhAEUSRRnGID
‘[‘mﬁﬁmgtﬁaﬁﬁmﬁ[‘ﬁmﬁimwgﬁ g uNMISHRRENTENSHDAWE N § USUHtA 9
&e
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MIHgIHSMNEMOYWESSMSUNEESNTMuEMWENA 81 Sipmwmsuigungn

1

o

whuw pogmigumnsiime hiwosigapisniouaaigsituheoughging
iefinng 84 miwgjaiistiuadag 1 IRl yIENRUIsAiRuIYUtE BonigiEed
snummiRmaisnomiusanamea S angn 8 enuiswgintes 1 mitdime
giisinighigumsinssuiumsugwHIMIUARURRUIBUBREN  wsstwms
ﬁgmt%?m?smsﬁrgsﬁﬁlngmmmﬁgﬁgwﬁ T IR BB RMUANIMY NI YD S meg
maugwagnmasiginignised B Sngigngnng 1 ifuomnishibmmiSgweiha
ng (fih etisfin diwgwmavgwugaf 1 gemumisamwyuSigowsie s
min gutishnudmavnnhifunie e Aguydjsitumetmegy sbmsmgitmits

841 1 A BNUREHEAQUE 4

sgmmgpuorgimidiisuumsinuiznpiviubiged S vighdulisisdinegn gn
minsuEGATRlnRumdnMaienemeiBImimivigme  sslnaigusmags
UIgEMAEG U poins S hosmetpgumeingie posimipmomngime
AT MEBENOMITesERama imsEstifmeinisybsmatas  Grnw
sifisipuugt pinBumsinnmiiaiE T gigngisinminusngsmnusshnngne

i MaOINN [UBSITRUaRUIN MM SNUMIBHREMEN U mEntos 4

ninlasmsigand  TBaganywismiufsdniviuainegngn
mIMAUgWasMNGSmEEM (VPD) ihunlnnn 8 Uigheiuaiy 84 gwmiugwHinis
mimsuigne TR isunisnismiuifisdnivigioimimaugodnagma s TG
IfoRMITIgurinfuEe NI RGatuthiEn higy U swmwisshtirmemng
TN BRI ANAISUSUIAGH | ThaninpEoiginAmn st waxes
EnoydHGigmeignuAT RTINS g [UAGRIMIITBgT IR MSRIRIA 89
meimadiinne e dmiisgivigsdunSiguuisgimadnnispagmnums

=

BHANMN Huiss[gnUIRIMSSjIBMEN (Ui €% I9iBRINITRIEND [§iMmSiARUT
gl 1 aggjaiisgmgilafameigeiunicunivgiindjduammiuesdagmn
iﬁﬁﬁﬁsﬁﬁﬁmtmmﬁgm [gNUIHMLIgeHSHGwMAUSwEsMAmMESIMw (VPD) tht
BatsmigsgIBmBunERGius gsmyss 8y 11Gig]8ig

mIyueneREANmNisiugd (Room cooling)
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MIHgIHSMNEMOYWESSMSUNEESNTMuEMWENA 81 Sipmwmsuigungn

1

o

whuw pogmigumnsiime hiwosigapisniouaaigsituheoughging
iefinng 84 miwgjaiistiuadag 1 IRl yIENRUIsAiRuIYUtE BonigiEed
snummiRmaisnomiusanamea S angn 8 enuiswgintes 1 mitdime
giisinighigumsinssuiumsugwHIMIUARURRUIBUBREN  wsstwms
ﬁgmt%?m?smsﬁrgsﬁﬁlngmmmﬁgﬁgwﬁ T IR BB RMUANIMY NI YD S meg
maugwagnmasiginignised B Sngigngnng 1 ifuomnishibmmiSgweiha
ng (fih etisfin diwgwmavgwugaf 1 gemumisamwyuSigowsie s
min gutishnudmavnnhifunie e Aguydjsitumetmegy sbmsmgitmits

841 1 A BNUREHEAQUE 4

sgmmgpuorgimidiisuumsinuiznpiviubiged S vighdulisisdinegn gn
minsuEGATRlnRumdnMaienemeiBImimivigme  sslnaigusmags
UIgEMAEG U poins S hosmetpgumeingie posimipmomngime
AT MEBENOMITesERama imsEstifmeinisybsmatas  Grnw
sifisipuugt pinBumsinnmiiaiE T gigngisinminusngsmnusshnngne

i MaOINN [UBSITRUaRUIN MM SNUMIBHREMEN U mEntos 4

ninlasmsigand  TBaganywismiufsdniviuainegngn
mIMAUgWasMNGSmEEM (VPD) ihunlnnn 8 Uigheiuaiy 84 gwmiugwHinis
mimsuigne TR isunisnismiuifisdnivigioimimaugodnagma s TG
IfoRMITIgurinfuEe NI RGatuthiEn higy U swmwisshtirmemng
TN BRI ANAISUSUIAGH | ThaninpEoiginAmn st waxes
EnoydHGigmeignuAT RTINS g [UAGRIMIITBgT IR MSRIRIA 89
meimadiinne e dmiisgivigsdunSiguuisgimadnnispagmnums

=

BHANMN Huiss[gnUIRIMSSjIBMEN (Ui €% I9iBRINITRIEND [§iMmSiARUT
gl 1 aggjaiisgmgilafameigeiunicunivgiindjduammiuesdagmn
iﬁﬁﬁﬁsﬁﬁﬁmtmmﬁgm [gNUIHMLIgeHSHGwMAUSwEsMAmMESIMw (VPD) tht
BatsmigsgIBmBunERGius gsmyss 8y 11Gig]8ig

mIyueneREANmNisiugd (Room cooling)
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mivepsaEa)mOisiogd wefisn  Gigtilfanpumednipmadndgasion
wmsHimSIRY RiimImaspthithaismssy  ishnui{bmadmiumsiogapmes

Ugl THRARURRUEINND RIS RS RTA iNwimyRe BRGNS 0

> %
1

] =)

YRGURAGED Y TRANIUeDEANMOISs NS EIE]TRaS MR aRAIBINwRImIgEen:

1 < 1 wun
1

¢

fugs getigl Semiy iy dguth Sungniggemity hwngt sdatuitums
migsenght SugidHeimnSuysHinsuma@maEue 1 mivmsdnmaisiugy
it pgitEgimits  posiiiEmatnhipivisuanuituinm s methw pnd
IR g mITsR MR RIGGIMO U UL B BIYRREGMAYRGH 90
19l om P (€O°F) 4 MIHUSyH 84 [URURMIlsUstEmAMSMMNWiGL 89

BagimiguninNHiitawie 4

hwsanindRgignumahuisipriislengiugiphiinw ey 8
UMMM TSI 1 i ofn (B.E WY msmnEUmSEEmwe)m
BRI ussIG T MU HTINRTI{ES 4 ﬁn”jﬁﬁmtsﬁgﬁLﬁﬁﬁ%ﬁmmSigejmmﬁLﬁﬁwﬁtmﬁsmﬁ
ﬁﬁiﬁﬁmfﬁmtiﬁgﬁiﬁQﬁtﬁmfh’m@mgejnﬁ‘1 Imgﬁﬁgﬁ[‘ﬁmﬁ@ﬁgﬁmtﬁs Iﬁgﬁﬁﬁﬁiﬁﬁmim
puvgtumtang  iswmivmadgymnsmeindgueninmms  masinnepig

mestwmesinighmhn foamosdasudstenmnhvtsfinhrsmu s 1

AsmdaRSi g EnAgIRfumwnsERn  iunesdipinwgweGiiug
migis (D1 g O e 1 inmrdiunnnlgjsume fiimwnemainmusy 1 gjaiiussigi
wugimAmuiy B mameGsun guissmiuesdgagmatienn{rigitgsnunisisi
mmEemyMIBhwWRe 1 grEagpimigaisaognmosdatmsiemgunivg
il pHUgTIREIan heGatunesusdRnmmuRgim 1 grijusaendpio

WA H IS MIGe AT IR HRINMegIAI {F Y G NUUgU RMATURHR |
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miﬁrgsﬁ?tjngmntmmﬁnﬁﬁaJ:ﬁ (Forced-air cooling)

(B HTERGURIATENEIR A KIHIGHTN TSI USDA 116417 96E BHis)
miﬁmgsﬁ?ﬁngmmtmmﬁmﬁﬁajn&mm U Immamuinmangniueh gagismums

WHAIMAg UIAGRURNUEEIS NS 1 1ANSIUEEURILIVMEDHALMA AT

It {ES[UIAG 1REWRSj IRy HthRsMITRUHRw 1 aeuninigmimuanmyises

muiAgieiBunigy AN ARNISIeMETIITS USRS |

Cold wall forced-air cooler:

rrorgy p VENTS

Damper is opened 0 m’/ (S
when pallet is pushed JiRl% .
against bumper 1 COLD AIR IN

Fan |« VI
R JIll

N 8]
BUMPER

[U#61 Rij, R. et al. 1979. Handling Precooling and Temperature Management of Cut Flower

Crops for Truck Transportation. USDA Science and Education Administration, AAT-
W-5, UC Leaflet 21058
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JUMOUNMewImEIssAm g maRpnginuinmiaunniuesaEL MmO
guigumsteiuptAY  slupimapiadnmwnsy  swmigEusniEiTmay]

inwayRInAvmsdHAmamETyutadiniimneey 1

Cold Wall
Cold Wall

Y

O R

AN

[U#i61 . Gast, K.L.B. and Flores , R. 1991. Precooling produce. Kansas State University
Cooperative Extension, Manhattan , Kansas .

inmsantguRInAvMeEANmMn idithwinie B Esss hwiUugnumingig)s

1y 806 1 IAMARERTIBRY B eniimemauHTing SafaEeiy S dimii
gjnBEjen MAmuIgee (IRigeifnituty e isigipta iumAsTRGeSgUnRIL
uedgAgmn 1 wnjguniniissijusigint D masinugUynenitu MRS Hme |
snjrnimsuinamueisyuljuivig daismmgiguauniniuedgamn e Bg
GGRIRIGRUMSY S8 SIURURMItHYNTN wgiimue Rt nsunman)ofinniims

TN IS M ANU ST {HThA 4
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A portable forced-air cooler:

CANVAS COVER

[UFi67 . Parsons, R.A. and Kasmire, R.F. 1974. Forced-air unit to rapidly cool small lots of
packaged produce. University of California Cooperative Extension, OSA #272.

umnennEiss  wnonguminivisdnammbithwiniseiw  Aipiagitu

HUmEENouMmedHMnh Y qumINiSswoTmAWMNITWIt S ame NSy Rt

MEMNB T HOBUHRL 9
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Canvas Cloth Reinforced
with Wood Strips

) 00
Properly
Sized Fan
@ &
Time Clock Control Cold Air In
of Fan to Prevent [CRCT
Unnecessary Operation
o 0

Time Clock Control
of Fan to Prevent
Plywood Plenum for Air Distribution Unnecessary Operation

==

)
®

Cold A In| 09
e Za
\\ Low Density Polyfoam Seal

Properly Sized Fan

®
®

®
®

[U#i61 Rij, R. et al. 1979. Handling, Precooling and Temperature Management of Cut Flower

Crops for Truck Transportation. USDA Science and Education Administration, UC
Leaflet 21058.

JumnSwIMEISsNONAThHganE isige e nTinai R TIR g] [gRdnt T8
wesRAMOTIBHE] e 1 158 g HiEIg ¢ % Digmuennd iwnhfel int
B gl g wy (©-m JOp Onitay 1 1gejiuwies (wAMWw 9.m WY = 0.8 HM U

HMiEe) MSMNUIGIIge aii{Es 1 59 |
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Shoulder vents

alfawr vertical airfiow \—\,

Vents are aligned to
allow horizontal air-
fiow through cross
stacked boxes

Panel vents are
away from
corners ancl

Narrow
-]

[U#i61: Thompson, J.F. 2002. Cooling horticultural commodities. pp.97-112. In: Kader, A.A.
(ed). Postharvest Technology of Horticultural Crops. Univ. of California , Div. of

Agriculture and Natural Resources, Publication 3311. Mitchell, F.G. et al. 1972.
Commercial cooling of fruits and vegetables. California Agricultural Experiment
Station Extension Service, Manual 43.

mﬁrgsﬁtjngmntmm‘é’ﬁ (Hydro-cooling)

MITEsRRANMN wiIEAR0sIMNMOITI IRANSMN WBNUHBARUTTHES 1
nlatEumisgiIuRhgiusghieiBummay g dRumBdnigembwinums
BIHANMD S8 MIFIMWesRWmINwUININGH (Mitchell in Kader, 1992) 4

fiani pisaunimivmsdgumamuigagimnigunsinpmaizunasdaty
nEEigizmny 1 UIngimsuNmeR M BNOImInEEmehnGatunwennn
eAN:iRRGHRRAGNIgIMaa 1 IRMSANINR URINIUMSDHAMAIIAG Batch
type tﬁﬁ'jLgLgtﬁtiﬁgjﬁ%ﬁmmsgﬁﬁm?ﬁﬁmgiﬁgm (Thompson in Kader, 2002) 1 $gj¢ngg)
MBATIguIR SR NS R I RBRRUIBU TSI SHEREMA |

mumsaHAN M HERaNE (Hydro-cooling shower):

-
e
w

A

r.f (I £ ,I;FB‘
77 %ffi&%\
&30 T FEayE oo
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Batch-type hydro-cooler:

Water Distribution Pan

Refrigeration System

Evaporator

X

Warer Reservoir

o

mumsiasnnmesthssum (Evaporative cooling )

[}
u 1

rigiiisgienmuisaFnam sythitgumuiijuithwsnms 1 manjutony 8
BURESIHTNRINU RN UinnsthuiendnimiTmedgaymamysimuisnigisetitm

TEOBITH

nigitingmiE NGt

iginisgugsuinmennmuissnnmiitenmitumennniy  munomnEinm
Y I S S B nsued i) maEhwEimue A gnaTs |

ﬁ%gﬁifﬁgﬁtﬁﬁﬁtﬁﬁ (Straw packinghouse):

[UF761 . FAO. 1986. Improvement of Post-Harvest Fresh Fruits and Vegetables Handling- A
Manual. Bangkok : UNFAO Regional Office for Asia and the Pacific.
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auRIniumsdgMmmRwiNwmstaiBiEmwe Ensinsnm g
rrgnghgn yisinnumbnRuin 1 gunmiusinimngiinssufinsigisutusitn
DedfEey hunnafinismiusEnANMGEY o 161 b s (B 161 @ Fighd
FISANMN wet bulk 1 (810 U HaBHtA U Sibuggineigjy iwew HinsamEumams
o BNgs 1 ieignagiigiinweie: mugnen 0.8 MEMEWNGIGHY
[ENUIBUMSIY @ foot Mis B RO ) B SRR R L P i DTl
mgnunaw o 16 B i1 Sagginsyuisigahosinnudsnjgunind Wi
ANIEEIE]

AURIIUMeDFMmRWEN  musjhywaunnivsdgamn wsuiiee
sSnugIRBUARIRUMSEEsHt 1 WUsDHAMASIIMEMIGHMAENUNY yenuhz
MARMY SUETHOAtU 1 WilmegEmAEigt B g m Bifimy wet bulk temperature

HCIRERE TN

guRIAAUEsEIsTANMAsEhtuRuIg aistmus (Evaporative forced-air cooler) :

3
]

‘/water supply

— : porous pad
’; b%%-. :_
ST
RRERe
et
y SN water is collected
7] ' and recirculated

fan /

[U#i1: Thompson, J. F. and Kasmire, R.F. 1981. An evaporative cooler for vegetable crops.

California Agriculture , March-April: 20-21. Source: Mitchell in Kader, 1992.
Postharvest Technology of Horticultural Crops. University of California , Division
of Agriculture and Natural Resources, Publication 3311. 296 pp.

quAANUeRTA)MTm S MsuNMmeRs {MuissSmAh M sisumse i

1% (votex wind machine) ¥ igjusmoigimsiBimaid gjansmduRiEgROnsiigRRw
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MIvEiEUAIAMELEARATIEY § G101 1 inugRinietube]y ubity i eugummgis
Gnwndilie wimsg ERAnsgEmEmenighintBatmsienmiaunI 1 isned
AuRiTiies @HNMAITuMsEn m 16l &°C ¢ d 161 90 °F) iMEDHIMAL] RIS
MuwsuRinsisjudiumaing G % 1

1

y—— Vortex Wind Machine

—

1.0Om | |
i |
]
! | ‘; Polyethylene roof
A | covered with
/Wm:: foll
_ ¥

[UFi47 - Redulla , C.A. et al. 1984. Temperature and relative humidity in two types of
evaporative coolers. Postharvest Research Notes, 1(1): 25-28.

guAIANUsEFA)MMmSIMIMEANEENEmIaNEMmo guth wnfnd 8 yaijth

iy guAmiumsdnaymOthwoghmsuinmensmuss wivimigsitygumnmnshe

kL3 1w
1

=)

SIS MB I MR/INT 1 mIveFamamsisn pidudsiiaunmiime thhisipy

1 wn
1

gi N {Inigi B nse AEmEeue |

H
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qUATAAUENAHANMOENIUERA (Drip cooler) :

=

[UFi61 : Redulla , C.A. et al. 1984. Keeping perishables without refrigeration: use of a drip
cooler. Appropriate Postharvest Technology 1(2): 13-15.

s ddimmpbavnnliEmwpmimusmwaneqiioe Snoumsdgm
Me B4 ngnuig (gumiviime, 19RIgR B mustard greens) (UIAG a (JUUNIMERIME)
inghfhigliesigni pnunhaiBumenfisn (GI) 84 gsEnuwigfaiginig 1 in{HuMi [
ieifidiugi Sumed ijuihwinisumnugssiennl 8 ewigmet [Uing b, iEnewnH
gt Uge Gl ANEMYWEN{UIMEEEY (§Igs 5x5em)  NwiRRewtENmH
sameEsrrings o0.mb we 1 siugsengy B awEin o.¢ Wy AWM
et snmdsmwamuisispInaEotisiguesdnitumislibaunnims |

BnRUINgRsinaunINUIngiss MEmSmuMAuiHTROnty IRwgnein
RIFSANUINMAHEYEM 1 MITHGHS 84 16judiunitints 84 iwmmedinnids iwmeinp

GRS Bugniglfugennnin (Ui m ayth 1 MIgWINLMEHUN Tigin

v 1 =3
1
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MBEUENMS IWANEBURBUSHGHNT seSmEMW{HthA Y Mustard Green MiHGHS

mRGEH SNwuNMAgiH S RuGs fEt ¢ 15 4
AR (a)

[UFif1: Acedo, A.L. 1997. Storage life of vegetables in simple evaporative coolers. Tropical

Science 37: 169-175. Acedo, A. 1997. Ripening and disease control during
evaporative cooling storage of tomatoes. Tropical Science 37: 209-213.

aﬁﬁmﬁtﬁtmmLﬁﬁwﬁtmmﬁmmiﬁmmﬁtmmﬁtrﬁ?atﬁgﬁﬁgﬁgﬁ MBI IO
BlRgMyREmA msgemigith U slasuitumsmaisiSumapme 1 1gejaigw
dntwnejwi grhfmislignnnisdsd Bdihmmiimw ejRphAgMEUSTYSIN
THeIET]l 4

Evaporative Cooler

| 1 ] L

-
-
l j
wall Vents

[U#i1: Thompson, J.F. and Scheuerman, R.W. 1993. Curing and Storing California
Sweetpotatoes. Merced County Cooperative Extension, Merced , California 95340

'

ey
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sgiigimwpnRtumsiivithigwime  omduaing Igneimeruang
metinmiwens wWiwens &1 agpinfetiyhwdn g mhfignd Shvigisienn
W USUEM G [HUWRISHGNMA IEUIPyMAN 1 hunghmiatiu ygdise
WEimImeiEs gigegnphsimsinsinsuamisumeiivig |

nwghighsinm - vguissmuINE@MISWHT OF-0F °C (te-0tF) it
RH (i3t 8%

mugimmmdigiugtpihitauBagimihyna:

=

(Jo

i
N

[Ufifl: Roy S.K. 1989. Postharvest technology of vegetable crops in India. Indian
Horticulture. Jan-June: 7678.

FENEBINYRIBTRITnREsS

Mighegnen  muiEtM@EThihwi P winuwtnsidosma s marhnus

°

81 132IMEM (Thompson in Kader, 2002) ¥ fighmigngngitAmag inwige g

<

19ITeGE 1 1geimuTmsinuws iNwmnr MEiintguejwgmsugtsinym 1 wa

=

olo) i}
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pgiss Rt RENTIpGa MW EDATNOTE  asiiustissmsingghng

1usIge iine Tmshnuinnds |

Night air ventilation in storage building Warm air out
via gable fan

|—|—___-____-___________________J

rL 7L

Cool air in during night time though opened vents

oom
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dona b: sugaataiegagma *e seassls . b

SEESEEBIFEIR (Chilling injury)

BlnnuUig S ignbintainwsguighiyuihw phmshinuusdgamngy
thit om 161 98°C (¥e 161 90°F) 1 IENW HNA MHVSWHANMN 4 USWHW M
RS 1 Mt MEEHaa I gmSgshinaaMisIa T [FNAME[TIAGRB D
1549 1 INARIMERnSsRUEEUNTIBaRUnAELTs B mamgutsing

snwinfigiggpiTide 4

o

ulg By IfnSiduinwegn iy W HMHsnuygRgnMNNUEYM

) o

ﬁtgﬁsmsﬁtjugmnﬁﬁﬁ (Fruits and vegetables susceptible to chilling injury when stored
at moderately low but nonfreezing temperatures)

mIt8IEnA
xS 2 Fliﬁ[Lﬂ:\fsiﬁﬁjtmmmﬁjﬁgﬁiﬁﬁﬁ?ﬁmm
SEER mtjn.gmmﬁmms e ..; 3 a9 A )i
iR mnausee 0°C 8 algapmnaiame’
OC OF
Apples Internal browning, brown core, soggy
(Jonathan, Mclntosh, 2-3 36-38 breakdown soft sc:’al q ’
Yellow Newton ) ’
Asparagus 0-2 32-36 Dull, gray-green, and limp tips
Avocados 4.5-13 40-55 Grayish-brown discoloration of flesh
Bananas, green or ripe 11.5-13 | 53-56 Dull color when ripened
Beans (lima) 1-4.5 34-40 Rusty brown specks, spots, or areas
Beans (snap) 7 45 Pitting and russeting
Cranberries 2 36 Rubbery texture, red flesh
Cucumbers 7 45 Pitting, water-soaked spots, decay
Eggplants 7 45 Surface scald, alternaria rot, blackening of
seeds
Guavas 4.5 40 Pulp injury, decay
Grapefruit 10 50 Scald, pitting, watery breakdown
Jicama 13-18 55-65 Surface decay, discoloration
Lemons 11-13 52-55 Pitting, membranous staining, red blotch
Limes 7-9 45-48 Pitting, turning tan with time
Mangos 10-13 50-55 Grayish scald-like discoloration of skin,
uneven ripening
Melons Cantaloupe 2-5 36-41 Pitting, surface decay
Melons Honey Dew 7-10 45-50 Reddish-tan discoloration, pitting, surface
decay,failure to ripen
Melons Casaba 7-10 45-50 Same as above but no discoloration
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Melons Crenshaw and 7-10 45-50 Same as above but no discoloration

Persian

Watermelons 4.5 40 Pitting, objectionable flavor

Okra 7 45 Discoloration, water-soaked areas, pitting,
decay

Olives, fresh 7 45 Internal browning

Oranges , California and 3 38 Pitting, brown stain

Arizona

Papayas 7 45 Pitting, failure to ripen, off flavor, decay

Peppers, sweet 7 45 Sheet pitting, alternaria rot on pods and
calyxes,darkening of seed

Pineapples 7-10 45-50 Dull green when ripened

Pomegranates 4.5 40 Pitting, external and internal browning

Potatoes 3 38 Mahogany browning (Chippewa and
Sebago), sweetening?

Pumpkins and hard-shell | 10 50 Decay, especially alternaria rot

sgquashes

Sweetpotatoes 13 55 Decay, pitting, internal discoloration;
hardcore when cooked

Tamarillos 3-4 37-40 Surface pitting, discoloration

Tomatoes Ripe 7-10 45-50 Water-soaking and softening, decay

Tomatoes Mature-green 13 55 Poor color when ripe, alternaria rot

)

L oA EEmisinuuaitwmsmisimagganmagisiamsisuininRaigi

fAgjnmisignns

m ;v o D) o o W . o o
gaNmnRgRuY oy BnudgptuEiniEeihigiumu French fries U BRRUITM

I3jig]6 B & 161 Ob’C (C9-HE°F) 9

[U#i61: Harderburg, R.E., A. E. Watada, and C-Y. Wang 1986. The Commercial Storage of Fruits
Vegetables. and Florist and Nursery Stocks. USDA, Agricultural Handbook No. 66.

Mt {meiGninn (Use of ice)

ImMsUEnRRhuAnNGnIhRMWENA  Githwhfnwegmaisnnuns
sRmaRGaR) g NAGARRNIG e hnussiBatbnnm 1 SaRRmeuisdHImn
ROHRUNSIRASIThINWIHTIAM:  gEIseMIFIMWNSeuTAIsMuLN DMEnEEn0
MIUCNeARAMOHWNSPHGMN 1 QUAIANAGARMRNUYY NS Fujuennmyiss

CRNGHD 1

figemigsi- n{Himomisnit y wamst e |

olold
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|

IRFeMBHULT- MEYNIRMULSImNHTSymsiMaUgtHh IHumBdsEive fu
GRnGRIMgsIsIuausy (At ob x G x G = (96 cu ft JEISeMMEDIHMNIGINSUNNEEE

oG cfm)

fff

fuB—ceErLm < AN

H HH
4

T
i
1

= 4 4

(cfm= cubic feet/min)
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THUTIG -mnigjaithAtibtichamsmfamiisnmuejaunia 8 S pei

ICE BUNKER

o s

[U#i61 - Grierson, W. 1987. Postharvest Handling Manual Commercialization of Alternative

Handling Crops Project. The Belize Agribusiness Company/Chenomics
International/USAID.

gnnn Glun g dnnniguoRnuRMUEARRMEImAwEnm ¥ thiness einy
R e T I S N s B e (L N D R R
iinmusrnnnsinhywshRtasuisursisishsn Beinwsgunnmehw{Eths 81
guiHURRMUTHEESHERTIAMS (wax fiberboard, Wi U 10D

:"-' » . Package iecing

¢

&

sl

-
H
]

im{imihAgnnribgnIRUsuhimAtginnuintms  iBdwismpaang
iEjutmusiglgn 1 mPmAERRRNIUIRM SR RRUIEUESISISHSH ememning
puglmopmAiadnme (geth min W& Al escarole iy iwME broccoli GHEH)

SuthyusinRumisgtIBuHSERERTHTIUMS (wax fiberboard, MM 1 TAD) 4

ofoly)
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miRgrRnnugREnTisimugmhhishAtinuwnigh 1 hnsadesitudsns

tirigue IsmuIsiem RIS gRntma |

Should be Top-iced: Can be Top-iced:
beets with tops artichokes, globe
broccoli beet greens
carrots with tops beets topped
corn sweet brussels sprouts
endive cantaloupes
escarole carrots, topped
green onions celeriac
parsley chard
radishes with tops kohlrabi
radish greens leeks
spinach mustard greens
turnips parsnips
turnips with tops radishes
turnip greens rutabagas
watercress

[T#i6t Thompson, J.F. 2002. Cooling horticultural commodities. pp.97-112. In: Kader, A.A.

(ed). Postharvest Technology of Horticultural Crops. Univ. of California , Div. of
Agriculture and Natural Resources, Publication 3311.

McGregor, B.M. 1989. Tropical Products Transport Handbook. USDA, Office of
Transportation, Agricultural Handbook Number 668

Sil EanfyismIugeingmn (Alternative methods of cooling)
mi‘ijmsfﬁijngmmmtﬁﬁmtﬁ (Radiant Cooling)

im{imuessagmoshwtmuntgjupsdnamnejisinnigmngn  [wosid

g UM nsaMUIgISupige | MIBMEITRMMI 1 Myt M Baunniyung
ineiglinuw oI sHs Hinsuiyuisindihey HmEsgume  MHmasilnLg

g WS 6°C (Ui °F) Ruthudgapmoisiomtss |

ma{DMAISRHANIE (Use of Well Water)
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miBEmasnminen MaRmimstgigmaphamudgamngn iigaius
i pHiAaIn | ﬁ?ﬁﬂgmmﬁﬁmﬁ'jﬁngﬁ%ﬁmmsﬁmtlmmsétmsgmmgﬁmmmﬁsﬁ”jﬁngmm
SRt HISHUSHuMINT | s IEnHIpEIAnOMImaEmahwin &1 my
mians RN WS ni e g |
mﬁ‘;ﬁgﬁtmim:ﬁnﬁigﬁ& (High Altitude Storage)

mEgMOgAMAgIituE: 00 °C  (ofF) isinmmuRsidiuisitn: inaywig)
e waniymbnnhisbnsumetiotdiiegd S/ gngnilntusi:findgs
efiwmeswys 1 Gnigugngn B umsdnumatiupiuisio:fodgd  gim
Sunufiumhumiuivisiuenuisiiis] vy [gRintugRuLsm |

M SENTMITHNWE]HBNFUSINUT MENNURIMNBGRE THnsuHagmn
ighinsigmuaganmaejBe i muthuRsmagimiuaReatuEsnowmsan € 18 o
TR Y |
[T#if1: Thompson, J.F. 2002. Cooling horticultural commodities. pp.97-112. In: Kader, A.A.

(ed). Postharvest Technology of Horticultural Crops. Univ. of California, Div. of
Agriculture and Natural Resources, Publication 3311.

miﬁtﬁsﬁﬁmﬁﬁmjﬁ (Increasing relative humidity)
gIinuRsEmAmsiiEny IRmsmmtd dnomigngniamanniyinye
iR ?EfmLfgmtﬁﬁflsﬁ*f:smmﬁsﬁﬁmﬁﬁmﬁ'jejmgaﬁ‘fgtmgﬁgﬁ i pifuinuiuues u
iEmwnsAngsinAugRgAmEwRIGRENA S sgniunwinyams |
sndwhgmatigluadilismivgdsigadinegngn  meuigeainiutm
2B HNA 1 ANIUANIMEIIMEMEULSSMuITHNFSENF @ uniunmametn yhby
16H (M) ﬁgwﬁﬁﬁajmtﬁﬁmimsmmgmtmgﬁijgi‘jﬁgﬁgﬁmﬁmﬁﬁqﬁafﬁmmslﬁtmﬁgﬁ9

(P) 1

g uismthuanad i mslempuugtangnmhi (Wet moss as a moisture source inside
a refrigerated storeroom):
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\ ]
T air
—_—
air
~t B
] s
..--'-- FEV4TIT, -
r‘: edaerio. e, lluu-lnuIi-.||.t“u|r\m

[U#i61 : Lopez, E.G. 1983. Conservacion de la Produccion Agricola. Barcelona Editorial
Aedos. 188 pp.

I {BenUUHGIgs 1sintnmitha fiberboard MERWMIMIREHRM 8 M

pgwminiuigmsinhRlanunedu i [pudn 5AT wn 84 SangminuoigEy mi

D EstMwSHEuypMDREasRnmsisietnituiissidinnuigi v qRlnt |

[EURMEMAUSIMIgEE s (ot RN mIn R Je Eut sRemanI Uit |
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mitgimpigsin phiLntRdatumies

DI o  MIMIBHRTMSS]

o Dntmetmwnsmtiioigimenignings
mItensHANm o  MAUSWMINGNINUTHLMSHY] T NYSMITIATANMN

o UMednANMORTRRUTMENsEONMTITNomEiEumEEns
MIRHGAUTAMS MG o RINRUHRUISIGRM MY

o uaipmiv§umgnguysEmys

o Hntagimadgpnmwnsmimuitumsiing
mitntiaigimagnps o ID{MAISUAUSH{HINN Use refrigerated loading area

USRI MBI YRR
BATigIAMeiGiGgERMAuIIRISg
ififrygimamaiguguum Reefer wisbswgavtifEatams
iffrhumingnusgnmintys

[EnnssOamnRGasuRgRnuERtms 1

mainthsintgume

i manigiigumehids s iglinunbnRoRtusg
hedganmaRGHRe
whnbrEAEInunsmiTineimnigagnegnitum s
antpargimagansuin g sehnysaimumimuistogite
HSMIHMA

Al N HA LI S Ef

o

MItHATEINe U 18iniay

@ ~a LY

o o

teshAyuenasaAnmmI

rngnRnRAIsigAmanB T

IR nsunwnsmiiamyitunE§ng
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Soaa O AugnRantanisnnsemg . 9

pasiiAgigngntdatn hmmsnintiiene sdatuiiunenmagad |
gifndanuBsgingignitvguen u neilis WimnosdasugRanse by
B MEgeelBEmIgmOn 1 hgieimingigdmigngniivgl  Jenemignnsn]
BHMNMN  MIEENSH]jNY IGeJAIEME 8 MITNNEESIUNMR N NS ET NS

RNUeABER 84 mijhimihARintusssBeam 9

BlnG RgRmhywmImsmnudgheiSudgngmn difisiajudimme 81 fin
nGigeniiinegngngem 1 slatuitunbnaGigegn (juth wRG Y Hohgh
metgmimwnstans g msipundasaitonunnmahwiagige  gum iy
i min gp dgfig TEwshelinnanBssins Ganaiyiumi S hwema o

MIAG IS EAMARGRINUIAGR  MUGUINIUMIRAMMINIMIT - ek
sgimanimi g mminssmmaninsansisivBemn gugwdinmiistyngn guisses
fishiEsmugumaneiy iBmiinwnstiniggumums@aamn e miptEuGgmn
MIBHUMEMIGUEUR0MMI MUy igngneonutgiutspuomignsmss) v
MEMAHUNgAEEH (sprinkler) RRgMMIGNIMITIMWHMAThWEIMW 1 #ymI
MU B ARRYMIEIME (FAO) WSHUHUSIMNASIIMIIDUYREH (ferro-

cement) ENUMIMNMIHIB M EgRGH puduspnEthw et Mt RmHg g 4

sgipmRiEumst imithrmshomiIinuius 8 polyurethane foam
Eeumgingge mieiugigRgRntguSImAUS TS [RgNIGTHEEIREgisd
IngH i AmsmaUgwS iwanad 5 migimmahinssit g Eoatgsttumssan
S R pEmiwansmEu i ms g iingisigiming 4 tthmﬁmgsﬁﬁngmm
Ran  phgejmmmunEindiitsjuilinuejOuwitumsain 900 cfm/ims (¥
BTN 4 IS EEN HASTM0[HT Hlmiqiemmiﬁrgstmmmsmﬁsmﬁ
IEUSHRWIANRUERUTMWENA « hGISRUENS 0 Bo 181 o cfm/ims untigimy
Thompson et al. 1998) % iGyTSIUAT evaporator BIRsEMAMEnG imsRinemmmatagy
Woifamerhuyls Bu vstldwstunwpns Wmnsmnsudsisaisisasivgsd

ROHRUISOUIBUHHDNS 1 CGyEIEuniTsuiguisiii Thompson et al in Kader, 2002) 9
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grigiiudnisinm: Anpgu My Ms[uigmn thutnghwsa)mneBBwss ean:
imwifuaihagi . swodifsidi  Fmwmiusdnumawiine - miues
gmmsinuws 81 migspiimhoime malnnwgeins 1 migagnshimed
sSnodangeemiunymsigupentsemgiy  eanizwsinumsntsennfinmimingn
grimimuigigigg (Liu, 1088) 1 igissnmBunugiganuisinumnighgntsenyin

1 98009

8

RURRUMAMATIEsgEh Sumih Sun MuuRMsEM{UIRnsinudihsitums
ainnyey 1 misgidanise mumiiRuaUUmiiys mMITBRnA 89 wRgn Mut

mimihimngRew 81 mivgmimiuidnms (wsiButong b 9

minaiugigrgRmetvumifigngmensainig digmdumiy whvgm gngs
mERStinmiEe 1 vgoEnimemihwgsn SnmEdnos (§ g Py
u ihauninidnnesisumsnysama gom iswgitunegusiin ¢ns y mnasnmnm
tidg 9 dndnimelAnsimItanssiustptANsNURNTURuEMITRER i iuig]

1R 1STIME yaniatugtHmA runne I UANTEeRI MY 1

[U#§1 & Thompson, J.F. and Spinoglio, M. 1994. Small-scale cold rooms for perishable

commodities. Family Farm Series, Small Farm Center , University of California ,
Davis .

rEmEe]isigIheyngnmejusHiuime mivifis g mivms #Eneje
B (MINATCNUEILEHTING U MwmiBuumgpyuamds gem ymey)sinsim
nme g MIgsnnyIniiy 1 migngrgmin Hanisa] U nedjivianma (controlled or
modified atmosphere) [gimiuigAigN S4 SoeEAG ARl 1sbmmsiBanganemg:?

B NUIRNARGARURNTTMANGEFTE 4
HOE IS RNBESHRGMINSHRN

HEINMIAN WHANMNSHSANBIE]U SYMIMSUHANNMISIFIME 84 MWMUEIRGH
pnonnuig 84 1505 (ynBisin Hardenburg et al, 1986 B3ninimsgitjuiidaniithes

YL DR
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RIBERe aasRnme TR i MITS[IEAN
°C F Hmmes (mEID | HmeRgn

Amaranth 0-b mk-md g¥-900 90-96 ij
Anise 0-In mB-md g0-&t B-m i
Apples -9-C Mo-Go 80-8d 9-obig
Apricots -0.8-0 mo-mke £0-8t - Wy
Artichokes, globe 0 mio 8¢-900 B-m gt
Asian pear o me 80-8u g-918
Asparagus 0-b mo-me 88-900 B-m st
Atemoya o By GE-80 G- fITi]
ﬁ;/;)scados, Fuerte, . ce Ge-80 B i
Bootnt ¢ 0 fo-ee kit
Q(;/I(I)ggsos, Fuchs, o He Qe -80 B i
Babaco n] ce Ge-&0 9-m wyth
Bananas, green OM-9C 8y B0 80-8¢ oG Wi
Barbados cherry o mio GdE-&0 -6 satptl
Bean sprouts 0 mne 8#-900 (-8 gheises
Beans, dry £-90 GO-E0 CO-&0 »-90 ig
Beans, green or snap G-cl GO-GE 8¢ (1-90 e
Beans, lima , in pods 8-y CoO-Cm 8 & heeg
Beets, bunched 0 mnis 8@3-900 90-9C il
Beets, topped 0 mis 86-900 c-vis
Belgian endive 8- MH-Mc se_dd BE fti
Bitter melon ol-om M -EE Ge-&0 B-m ati
Black sapote M-8 HE-30 Ge-80 B-m st
Blackberries _0.8-0 mo-mk 80-8¢ ©-m Eg
Blood orange ¢ocl GO-CC 80-8¢ M-¢ (I
Blueberries _09€-0 Mno-mk 80-8¢8 B i

olu[6
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Bok choy 0 i £¢-900 m atd
Boniato OM-98 HE-20 GE-80 G-t i
Breadfruit M-8 EE-D0 GE-€0 B-d wnti
Broccoli 0 mb 88-900 90-9G i
Brussels sprouts 0 me E&-900 m-& ﬁjtﬂiﬁ
Cabbage, early 0 mi £6-900 m-» et
Cabbage, late 0 mi 86-900 ORE
Cactus Leaves B-C MH-C0o 80-8¢ m &I
Cactus Pear B¢ MH-C0o 80-8¢ m T
Caimito m me &0 M ot
Calabaza ©0-9 20 -EE 20-¢10 b-mis
Calamondin &-60 GO0 &0 b soepth
Canistel om-ot Ee-50 [E-£0 m
Cantaloupes (3/4-slip) - MH-Co Se oK i1
g?g)taloupes (full- 0-I ma-m3 se t-9G i
Carambola &8-.90 CG-E0 GE-80 M-G aitul
Carrots, bunched 0 mis 88-900 [ st
Carrots, mature 0 mie 863-900 n]_g‘zfg
Carrots, immature 0 mns 8G6-900 G-9 It
Cashew apple 0-b mb-md GE-80 & il
Cauliflower 0 mnie su-éa me EITul
Celeriac 0 me gel-g¢ 9-6 18
Celery 0 m &E-900 B-mis
Chard 0 me &€-900 90-9( Eﬁ
Chayote squash . ce GE-80 G- Wyt
Cherimoya om g 80-8d B-C fm:j]tﬁ
Cherries, sour 0 mns 80-8¢ m-61 %
Cherries, sweet _9191-0.8 | mM0-me 80-8¢ B-m ati]

ol
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Chinese broccoli o o S2-900 90-9C 1B
Chinese cabbage 0 M 88-900 B-m ‘fgu
Chinese long bean G-t CO-CGE 80-8¢ 1-90 ?,g
Clementine ¢ ) 80-8d BE Ry
Coconuts 0-9 ¢ mio-me Go-Ge o-bis
Collards 0 Ml 88-900 90-9C ig
Corn, sweet 0 mns su-8a €-0 ?g’
Cranberries B-C MH-Co g0-8¢ bc ie
Cucumbers 90-0M $O-HE e 90-9C i3
Currants 0.8-0 Mo -mk) 80-88 9-G fntf
Custard apples g-el C9-GHE Ge-80 G-9 ]
Daikon 0-6 me-me &8-900 Gis
Dates -ofigio | ogmb (e v-ob iz
Dewberries L0.8-0 mo-mi 80-8¢ B-m i
Durian ¢-9 me-ck GE-80 -0 AT
Eggplants ol Be 80-8t X inli]
Elderberries _0.8-0 mno-mk 80-8¢ 9-b fitul
Endive and escarole 0 mie 88-900 B-g a5tptn
Feijoa €-90 C9-H0 €0 - TN
Figs fresh _0.8-0 mnoe-mie GE-80 -90 i3
Garlic 0 mis HE-tl0 v-618
Ginger root om He v vis
Gooseberries _0.8-0 mno-mio 80-8¢ MG WY
Granadilla 90 20 GE-80 M-G f3tul
i:?ﬁefruit, Calif. & 9C-9H EG6-90 GE-80 0-0 (YN
%iggfruit, Fla. & 90-9 20-30 GE-80 O-0 AIUN
Grapes, Vinifera L0 161-0.¢ | Mo-me 80-8¢ 9-91i8
Grapes, American ~0.8-0 mnoe-mi wfes B-@ AU
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Greens, leafy 0 mb g¥-900 90-9G i
Guavas €-90 G9-H0 &0 0-m auf
Haricot vert (fine ¢odl CO-GE st (1-90 in
beans) -
Horseradish _9-0 Mo -k £6-900 90-91 i2
Jaboticaba OM-9 EE-50 80-8¢ B-m i3
Jackfruit om g GE-£0 ©-9 ﬁitj]tﬁ
Jaffa orange 6-90 €9-t0 Ge-&0 G-91 Wit
Japanese eggplant 4-0l Ch-tc 80-8¢ o WY
Jerusalem Artichoke _0.8-0 Mo -mis 80-8¢ +# 138
Jicama om-od ee-ot E-610 9-I ig
Kale 0 me £8-900 B-m st
Kiwano 90-9H ©0-90 €0 o 18
Custard apples gocl Co-GH Ge-&0 G-9 Yy
Daikon 0-9 Mmio-mc 88-900 i
Dates 96 j 0 0 g mi [ 9-9lig
Dewberries _0.8-0 Mo-mi 80-8¢ ©-m i3
Durian C-d mé-clo G-€0 9-G YUl
Eggplants ol e £0-6¢ 9 il
Elderberries 0.8-0 Mo -mk 80-8¢ 9-I st
Endive and escarole 0 mis S2-900 B-m et
Feijoa €-90 G9-80 &0 B-m i
Figs fresh L0.8-0 no-mb Qe-&0 f-90 i3
Garlic 0 mk vE-1l0 2-rlie
Ginger root o de Y »is
Gooseberries 0.8-0 Mo -k 80-8¢ MG Wy
Granadilla 90 20 @EE-80 Mm-G ﬁjtﬂiﬁ
i:?zp.efruit, Calif. & -0 HE-30 Ge-80 -6 W]
Grapefruit, Fla. & 90-9t! 20-30 Ge-&0 9-¢ Wt

Texas

o)a]y)
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Grapes, Vinifera ~9181 -04¢ | MO-mo g0-8¢ 9-die
Grapes, American _0.#-0 mno-mi wfts B-a Ul
Greens, leafy 0 me 8€-900 90-9C 11
Guavas ¥-90 ¢9-80 g0 B-m et
Haricot vert (fine ot CO-GE 8¢ f1-90 in
beans) -
Horseradish -9-0 no-mio 8@3-900 90-9k 12
Jaboticaba OM-9K 2E-90 80-8¢ ©-m i
Jackfruit om g @G-80 -9 fitul
Jaffa orange G-90 ¢H-80 Ge-8o G-9b TN
Japanese eggplant . CH-tC 80-8¢ 9 It
Jerusalem Artichoke 0.8-0 Mo -mie 80-8¢ +# ;8
Jicama om-od eel-ot! at-610 9-b ig
Kale 0 me £¢-900 B-m i
Kiwano 90-9H ©0-90 €0 aie
Papayas fl-om G -¥E GE-860 9-M eIy
Passionfruit i-90 GE-EO GE-&0 m-& Wyt
Parsley 0 me §8-900 b-b.¢ i2
Parsnips 0 mis 88-900 +9 18
Peaches 0.8-0 | mo-mb £0-8¢ B-G A
Pears o.¢ig-0.¢| bE-mo £0-6¢ LEYRE:
Peas, green 0 mis Se-8d 9-© wti
Peas, southern -t C0-C9 8¢ 9-6 i
Pepino e s GE-80 9 Y¥jsHin
Peppers, Chili (dry) 0-90 m-£0 50-¢10 vis
Peppers, sweet d-om CE-EH 80-8¢ B-m i
Persimmons, _9 mno &0 me i2
Japanese

Pineapples f-om GE-t Git-&0 BE Yt
Plantain om-o¢ | tE-td g0-8¢ o-¢ W]
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Plums and prunes _0.#-0 me-m 80-8¢ ©-# i
Pomegranates " co g0-8¢ b-mie
Potatoes, early crop 90-93 #0-90 80-8¢ 90-9C ?,g
Potatoes, late crop C.E-om CO-Hi 80-8¢ ¥-90 i2
Pummelo - GH-GO Ge-&0 ob )t
Pumpkins 90-oM ©o- ©0-£lo b-mis
Quinces -0 “t-0 mo-mi &0 b-mis
Raddichio 0-9 m-me £8-900 B-m st
Radishes, spring 0 mis 82-900 MG AU
Radishes, winter 0 mis S2-900 314 %;
Rambutan o e £0-&¥ 9-M eI
Raspberries ~0.8-0 Mo-mi 80-8¢ ©-m i3
Rhubarb 0 mio 88-900 BE Tt
Rutabagas 0 mis 86-900 +91ig
Salsify 0 mk su-&d B-c 12
Santol n-¢ Ge-Gr GE-£0 m g
Sapodilla 99-110 20-90 GE-&0 B-m et
Scorzonera 0-9 Mio-mc su-&a PRE
Seedless cucumbers 90-9M 20 -2 Ge-80 90-9C Eg’
Snow peas 0-9 miE-mc 80-&¢ 9-b apii
Soursop om e GE-80 9-b wt
Spinach 0 nl 88-900 90-9C ij
Squashes, summer ¥-90 ¢9-80 &g 9-I fItpiN
Squashes, winter 90 20 20-610 B-m ’i;
Strawberries 0 mi 80-&¢ e-0l 53
Sugar apples i Gt Ge-&0 G aul
Sweetpotatoes oM-9t HE-H0 Ge-80 ¢-fie
Tamarillos M- mel-co GY-st 90 Wi

olng
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Tamarinds . ce 80-8¢ M-G WY
Tangerines, c ¢o £0-8¢ BG i
mandarins, and "
related citrus fruits

Taro root d-90 GE-EO Ge-80 G-# 18
Tomatillos M-8 EE-D0 GE-€0 m et
;rc;r::toes, mature- oG-l Ye-rl 80-8¢ 9-m et
Tomatoes, firm-ripe oM-9t HE-D0 80-8¢ G-01 13
Turnips 0 mie st G-t 12
Turnip greens 0 mne 8#-900 90-9C ?g’
Ugli fruit ¢ €0 £0-8¢ B-m Tt
Waterchestnuts 0-I mio-m> 86-900 9-his
Watercress 0 M 88-900 B-m eapif
Watermelons 90-9 20-30 &0 B-m st
White sapote 98-19 5el-¢10 Gei-80 ©-m fein
White asparagus 0-b m-ma E#-900 ®-m fﬁtﬂtﬁ
Winged bean 90 &0 80 G ot
Yams o) 9 H0-G0 o-flig
Yucca root 0-& MmE-¢o Get-80 9-his

[U#i1: McGregor, B.M. 1989. Tropical Products Transport Handbook. USDA Office of

Transportation, Agricultural Handbook 668.
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doaa O augngndasismsyng .

) o

[muiguEim dndmignegnuig S ignd

68 o: uig By IfiAG 0 181 W°rC (M 181 My°F), adinNuh £0-Etos 1 RBHBUMET{ES

Sl NN e (N

apples grapes (without sulfur dioxide) parsnips
apricots horseradish peaches
Asian pears kohlrabi pears
Barbados cherry leeks persimmons
beets, topped longan plums
berries (except cranberries) loquat pomegranates
cashew apple lychee prunes
cherries mushrooms quinces
coconuts nectarines radishes
figs (not with apples) oranges* ( Florida and Texas ) rutabagas
turnips

~[OBIEIE DR AYW biphenyl MERMTSAMRUHBLLIG

nug b: ulg B8 i o1l b°C (M 161 My°F), aiiANly ¥-9000% 1 RBHRUTIESIS]

AU EIssiNme g ettt HEig]s 4

Amaranth* cherries parsley*
anise daikon* parsnips*
artichokes* endive* peas*
asparagus escarole* pomegranate
bean sprouts grapes (without sulfur dioxide) raddichio
beets* horseradish radishes*
Belgian endive Jerusalem artichoke rhubarb
berries (except cranberries) Kiwifruit rutabagas*
bok choy kohlrabi* salsify
broccoli* leafy greens scorzonera
brussels sprouts* leeks' (not with figs or grapes) snow peas
cabbage* lettuce spinach*
carrots* lo bok Sweet corn*
cauliflower mushrooms turnips*
celeriac* onions, green* (not with figs, grapes, | water chestnut
mushrooms, rhubarb, or corn)
celery* watercress*

~RIUHRUGIIS MG AT G

[UFi61: McGregor, B.M. 1989. Tropical Products Transport Handbook. USDA Office of
Transportation, Agricultural Handbook 668.
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u8 m : uig 84 igind o 19l keC (mb 191 my°F), dinfuiEudinmat  SE-rE%s |

eitafy B i TmwesRntwaiies 4

garlic

onions, dry

{8 6: uig 81 IR 6.8°C (GO°F), aitAfurgjutiitnmes 0 £0-88% 9

cactus leaves lemons* tamarillo
cactus pears lychees tangelos*
caimito kumquat tangerines*
cantaloupes** mandarin* ugli fruit*
clementine oranges ( Calif. and Arizona) yucca root
cranberries pepino

~ (EIEIE I {RRR Y biphenyl MERURSEUBERELHIS

o MG {RUTENWEHNTN

mud ¢ uig 8 igd oo°C (¥o°F) mhinfuinutinmut dE-80% 1 RinRmgias

MWRKEetuIiHGig]s 1 RURRUSHNSNWMIMEW{HNA

beans kiwano pummelo

calamondin malanga squash, summer (soft shell)
chayote okra tamarind

cucumber olive taro root

eggplant peppers

haricot vert (fine beans) potatoes, storage

[U#i1: McGregor, B.M. 1989. Tropical Products Transport Handbook. USDA Office of

Transportation, Agricultural Handbook 668.

{ru8 o: ulg 8 i om 161 ow°C (¥ 161 do°F), amNmujuiitnmun dE-£0%

Rt Bagies MlnHEIgs 1 nlntusissnwMIMEhwG HNA 1

atemoya granadilla papayas
avocados grapefruit passionfruit
babaco guava pineapple
bananas jaboticaba plantain
bitter melon jackfruit potatoes, new
black sapote langsat pumpkin
boniato lemons* rambutan
breadfruit limes* santol
canistel mamey soursop
carambola mangoes sugar apple

omk
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cherimoya mangosteen squash, winter (hard shell)
coconuts melons (except cantaloupes) tomatillos

feijoa tomatoes, ripe

ginger root

~ (BTG [T RAY biphenyl MERMFSRGRGHRULIG

a 9

{8 : uig 84 g od 181 beeC (dE 181 flo°F), anuinjutiitnme de-80% 9

jicama sweetpotatoes* watermelon* yams*

Pears (for ripening) tomatoes, mature green white sapote

~IAIEELG pears BY iitMMemEwMEMMNIIH M wIHGIgs ¥

[T#i61: McGregor, B.M. 1989. Tropical Products Transport Handbook. USDA Office of
Transportation, Agricultural Handbook 668.

musergasisIssEirgie

RO HRUGHIS MBIV TN WA HANMOURA U9

apricot
asparagus
avocado
banana
beans (snap)
berries (except cranberries)
cucumber
eggplant
lemons
lettuce
limes

okra
peaches

peppers (sweet)

omm
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plums

potatoes
squash (summer)
sweet potato

tomatoes

[UFif1: McGregor, B.M. 1989. Tropical Products Transport Handbook. USDA Office of
Transportation, Agricultural Handbook 668.

fa
2 )

MIgENSRROARUILHGH B midma wmwgstigiued  Bugwmiugme

mIRginAmItIngn

NATANEMAE NS EsMHYUTEISIMIPEURRNEIH 8 Seuiimmmsminmuhn

R

ee
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[U#i61 . FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome :
UNFAO. 120pp.
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Mg RS AT MIMIN B ATANRWMIINIRuYheans meainy 8 tagluips s mi

INEMBRANTNBIENRMINWY JEMATHNEY U MgRanN:§Ee Wit gl i

TSRNG4 [RSth{RimI inmu My iigneiAngitminse 1 IRAnUIUGY 5

[al

BUIMIMIMIGUaERITHT guigisumithAdamaisliiuis fighemismun 89 Aighuli

mitsnadny # segluipnse

[U#i61 2 FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome :
UNFAO. 120 pp.
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Cement floors:

[UFif1: FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome :
UNFAO. 120 pp.

gl migatisa alntuygngn mgiunsn U SHmmusbntuitngs g
magutH | nunNgs BlRBUINeMESHiMHNg PonTwAvmDHNEY HwwmEh
BfrgemBe 1 ngivmEwing Wit g iy iRumswreniiimeiguGne U gy
GRERRIMBHIE

MIRHS TSI NIRRT ]S :

[U#761 : FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome :
UNFAO. 120pp.
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MINARMIIg iU ANAMENITMIN U IRURORBUMIMIMMOUEURIUHNL Ms
MORY FIUSINEUISANMBANMINGH 1 MIMMSwmMATgwEmaismigs aorfe 8
RN [wuhywiimimieswismen 8wy migenduisipiustungn Y g

esondmi iU MS[UILNREMsyEHE:

griaEahuGn :

[UFif1: FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome:
UNFAO. 120 pp.
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dona o mugngadesiswmsyRg . O

RSB RES AR

npngndgmthisnegspindyuitunsifisigumnneinin Rgjungndgi

UMUNMIsals 1 iNwbidudenis S islmpinsiiRguiiathsnoggnusgiman

81 megiiti U mNw Rt YY 9

grndntigristpnitumaytihaiBund " "

[U#igr s Wilson , J. No date. Careful Storage of Yams: Some Basic Principles to Reduce

Losses. London , England : Commonwealth Secretariat/International Institute of
Tropical Agriculture.
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grigungREiMIg[UBMENTETTMS IRYRWSNMWML 83 IMNFINMOBLE

B 4 SUH{MYISSHAMNT [UiAgiHEmMsamI D M uym 4

N

ondlpp

E

Propeller/expeller:

[U#if1: Potato Marketing Board. No date. Control of Environment. Part 2. London : Sutton
Bridge Experiment Station, Report No. 6
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gjRtEmuRTEuMIMIngithwHAmaTHTRhwaim (light-proof exhaust vent is a pressure-

relief flap)
pivot
f.n'
.
r;-"

o
lightweight
insulated
flap [ vaive

potatoes
o

[U#i41 : Potato Marketing Board. No date. Control of Environment. Part 2. London : Sutton
Bridge Experiment Station, Report No. 6

u a 1
1
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maingal imemnusivaiamiigisumituntnd  matags  suwpan: Besmufiiug

NI ST R
R - Value (fiinuiedegs

AT fine o #m
Batt and Blanket Insulation
Glass wool, mineral wool, or fiberglass | 3.50
Fill-Type Insulation
Cellulose 3.50
Glass or mineral wool 2.50-3.00
Vermiculite 2.20
Wood shavings or sawdust 2.22
Rigid Insulation
Plain expanded extruded polystyrene 5.00
Expanded rubber 4.55
Expanded polystyrene molded beads 3.57
Aged expanded polyurethane 6.25
Glass fiber 4.00
Polyisocyranuate 8.00
Wood or cane fiber board 2.50
Foamed-in-Place Insulation
Sprayed expanded urethane 6.25
Building Materials Full thickness of material
Solid concrete 0.08
8-inch concrete block, open core 1.11
8-inch lightweight concrete block open core 2.00
8-inch concrete block with vermiculite in core 5.03
Lumber, fir or pine 1.25
Metal siding <0.01
3/8-inch plywood 1.25-0.47
1/2-inch plywood 1.25-0.62
Masonite particleboard 1.06
25/32-inch insulated sheathing 2.06
1/2-inch Sheetrock 0.45
1/2-inch wood lapsiding 0.81
Reflectix (1/4 inch bubble/aluminum foil sheeting) | 18.00

[UAR:

Boyette, M.D. et al. No date. Design of Room Cooling Facilities: Structural and
Energy Requirements. North Carolina Agricultural Extension Service.

INHBARGY USTEHDMAEUMSAiut miIinuiugh §4 1§ Polyurethane
foam  1GThiEAIGHH mmﬂamt’jﬁgﬁﬁgﬁgﬁﬂagﬁﬁamﬁﬁgm?glﬁmgﬁqmgwﬁmﬁsﬁgﬁ
RINGNTDARA BuIes MW MAUSWMSSiS i 8 Siumas(pmn 1 [Funigesmo
Aunegitnangituing iMNwguimsgnvimPuiguigin 4

ole{o}
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Metal clagding caulked
at joints popriverted to
inside of frame forms
insulation support and
vapeur barrier.

hermostat sensor

Internal surlace of nsulation it lelt exposed

1.5 em of polyurathane foam an walls

Reinforced concrate

Steel or alumin.

UM SWpPOrts at

2 metér cenfres.

it Sliding door wack

=P Aluminiym

Y oo L

10 em insulation on ceiling =l s

-1 5 em of poly-
+*4 urethane foam

"_- =[ubber raper
| seal

1.1 0.6 mm flat
1 Aluminium gheel

5 om imsulation in figor

flaor Jins to metal wall

[T#i61 . Tugwell, B.L. No date. Coolroom construction for the fruit and vegetable grower.

Department of Agriculture and Fisheries, South Australia . Special Bulletin 11.75.

umnUnmewimEsshnigemigGinunighgngniging 1 [pilgissmasgmms

AeBRmEIMIMERIENIG NI ASANARGH SN [FNOUS)  ((UISHHED  HE)

o88mH

grsnMhigewigruamsiewinummi hw Anuinsimeigisoidinms

BUMSJUIEMEUIEWE 1 imhimmeitew  inwgmsifimmutiidsamunnsn
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Ventilation

shaft —a = 2> Ventilation
damper
Roof A /‘ r \ - Ceiling
0o O « \:\

—_—

r r | |\ r Insulated
r t r r wall

Store room

rrff[‘rl‘

Air inflow .
window—® - - l,

-

| i
N — A SIS I IS IS Ground

O O Caeray g I'BVB.I

A

Water

[U#i61 . Seung Koo Lee, 1994. Assoc. Prof., Postharvest Technology Lab., Department of
Horticulture, Seoul National University, Suwon 441-744, Korea.
BnUrigHRgRiTumsMGsHmA mi{iednimiufismeisiens{mnmsms

swuimsnumgi Y Bnopiggige mmuEutphgemiivssdinnmy thwmiuigy

mnigwigletnmein 84 RwGdiensiswmshugtungnine m HMARUTELMSIS

HosTen 4

N

recirculation
return duct

air
--—--/ intet
main fan air mixing
2-speed device

[U#i41 . Potato Marketing Board. No date. Control of Environment. Part 2. London : Sutton
Bridge Experiment Station, Report No. 6

olds1!
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mijusAnuigumeejiismuuRsiantimwmneewivesigy  Syuiisimm

WSS RIGIBARIGHIINGHMSN 1 gitmsiensy rhfitmwunspiiy b ispmymihod

Brguelfayw 1 wfjsiynga fenvainsig]s 00 161 om {8 (/ImG |

Longitudiral main duct:
__E main duct _,__E_ I?n
|' ouse
o .r
[} _.'
doors > laterals “, daors
0 / \ ,‘
Central main duct:
0 L
T laterals J
. - d
I_,.\- L/ \ S 00rs
/ = ek
doors |_ main duct -:-ﬂ‘ E;"u“
',\"' laterals £
T r\

[U#i61 . Potato Marketing Board. No date. Control of Environment. Part 2. London : Sutton

Bridge Experiment Station, Report No. 6
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gritunBnu{RImAN (Triangular wooden duct) :

[U#i61: Potato Marketing Board. No date. Control of Environment. Part 2. London : Sutton
Bridge Experiment Station, Report No. 6

iglguiuspma  ARlmagRGRERUMEITNRShwg whe Tguein
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ihgisnmure[ATsEAMYTHNAIG (Overhead ventilation distribution system) :

AIR DISTRIBUTION DUCT

AIR QUTLET
LOUVER

TIMER THERMOSTAT:
Tl

{rsiigadntriniGHg iEes (Types of ducts for air inlet fans):

FA
N LOUVER

PLASTIC

TUBE
FRAMING FRAMING

[U#i61 . Davis, R. et al. No date. Storage Recommendations for Northern Onion Growers.
Cornell University Extension Information Bulletin 148
IHMBUMRHAMIIENUEGURSH  mumiute[iEmEmsinuws  1shnuitn

gjenn{iipthAy  idgjegumsgnun  sngihiigewEmusignmaissnuis

FINGH 9 MNITHeBmimgieRBunUEgNngn SINeURMANMUSTMNGH 1 19870

gigmelinaigis ihwinpmitnissAgnumefsiis |
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Night air ventilation in storage building Warm air out
via gable fan

&

rr

Cool air in during night time though opened vents

1 w

minyhiugishtynismnuigungn thisuiEstns gumigmthyoowtyis
By ORunwmsgmIsmuntRIR NS By pumiglmimimitigiit e theganodn

ANEIMANBUNSIMEAMES © T {5 (M feet)

oldy|



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

Area in shadow keeping wall cool
and aiding working conditions

Ill
;;%:I ]{:’ll:::"::.:-gi
Y lth el o
RAIN ;h[’ il |1 -ill;" :
1.!':l: .;[I| R e

Fg'] i |

il
'!!1”’1”:: s Gable end
sl ey
:'_|i||l:':!:'.ilii"i'!'[;|
A I: n !Lr'
;ﬂljfllilr‘..lllli'-::f.
Side wall IH.!' TN ML

gt

O 0

[T Walker, D.J. 1992. World Food Programme Food Storage Manual. Chatham , UK :
Natural Resources Institute.
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ghsiguinmennuigs inmstERNugRaNIEunfEEwtwRe 1w
mugisuunnuRmemdyihinuio g ejwimisinhustangmAmgy BuunmuTmm

giusin jenegai & i weuniwig i 1 ingihhgiosislubngudynissna s ngn 4

%l wind powered turbine

AIR IN STORAGE
imeinigigngnidumsmins B G N YwRNTMIgRGRTIMANETHR

IBUWSHEY g B TINMeI N BIS MSURAN: N RRNTMIg RS RSN

monwieumBEgammiEu HiMIRBNoMIgReRRBE 1 M InERNTIERY

v

gHgEM HIUtmIRuNe INWIHMEanRIUMIMINMIATUSS WERMLH Uuauduing

ﬁﬂ{ﬂﬁgﬁ&’ﬁﬂmﬁ’lnﬂ (Cone-shaped pit storage) :

A weighted cover keeps
oul precipitation
Insulating Material extends Soil added when needed
to the top to form a flue > for frost protection
for ventilation

Separate different
vegetables with

Drainage Ditch
insulating material

\ "E:"':i‘: ]"." ' e T
A AT ka-w
NI é:;e:-'t!"ﬁf - '@H@ﬂm,;rm?
Hardware Cloth around—o _"—~— ——
produce "I T4~ (IR L A,

4

T

Ly

oG8
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miegrigniuuAgn (Mound storage) :

2 Insulating At least 6"

1 Insulating ’
Material of soil

Material

Sufficient soil
to cover

Insulating Material

[UF61 . McKay, S. 1992. Home Storage of Fruits and Vegetables. Northeast Regional
Agricultural Engineering Service Publication No. 7

MIAGRMYMITEI{ITUNN (Trench storage) :

Soil

Plastic Covenng

Drainage Ditch

Slope bottom to one
end for drainage

Weighted Board

[U#i61: McKay, S. 1992. Home Storage of Fruits and Vegetables. Northeast Regionall
Agricultural Engineering Service Publication No. 7

T anuminRgwanIMIgRgARURRIELMSTInANGENE  RigiDmdine
iBmsEnAmE IwyEEMUIhs TR NImIgRgR W MIRTIRAT S D0
pmiBetuudmsl 84 B4 aswnnfiitumsgisigiss Dmonns S Sidhanot

Hegg
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fIBIfgniEd (Storage barrel) :

s0il
straw

—— retaining board to hold soil

2' soil around barrel

[U#i61 - Bubel, M. and Bubel, N. 1979. Root Cellaring: The Simple. No-Processing Way to
Store Fruits and Vegetables. Emmaus , PA : Rodale Press. 297 pp.

immsAtptUgTi My v miSnnansir gt BIE{E 0 191 d feet) 11w
SfEySirhaugemi ¥ Sike 1 goninisunnuisemaduipinm m x ¢ TE{E (9B x
o feet) MuWRHMSHAD me wy mi mAywiBumsigew puhwanfimgmniyn

TN AW UR AN eSHHUUSTIW R ODR[ME gL (B feed) 9
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iﬁ\ shingle roof
| 4

stone path

vent

mAsaame ugtignedgihhginshidnigutnu e gngjahuniguisumsitden
OguIneIsusiimsmumen Y srftMWIsWNBED  huinEHyaAbsshwn
SMUSTUEsEhY 1 HinugtipmeitunsanuntihunBaimn§oms metivsdqinm
ol00 HAN U ifEethinss iwhmemuifmouiihs o g1 Bdimivgwiin shws
nmicsannzasfite sdiunb g y mibmatensidiimmmuagn tew

T MISMemi: Hgiig |

[U#i61 - Bubel, M. and Bubel, N. 1979. Root Cellaring: The Simple. No-Processing Way to

Store Fruits and Vegetables. Emmaus , PA : Rodale Press. 297 pp. Hobson, Phyllis.
1981. Build your own underground root cellar. Storey Communications, Inc. 32 pp.

MM smngnisignnm muidmathnighyw sfgjmpiinandgrisgs il
niusisumsmMmuma{EthE tigdenn 1 iHEnRUhsieejwainteuBMEN 1w

J o

TURthE G 1 AiguinaRntsnuigivuinegamsinhtsuys 4
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MIRIAGRTINIG (Storage bin) :

impraovised rool

fea
RS AT

siraw

s0il mound

IR {UHUIMEE [@UEhw{rams 8 tidy Iuniadinvennmisinyd sugunn
Sg M MR R MIMINIMInG T THMES0Y  AruadiBE)n gy AR R

1B It gSitmeligneniRaig Faygimaingii 4

I7= 4" of straw

7
-
T

vagaiahlus

" -.
o [ >

bed of slraw, l9aves or MOs3

[U#i61 . Bubel, M. and Bubel, N. 1979. Root Cellaring: The Simple No-Processing Way to
Store Fruits and Vegetables. Emmaus , PA : Rodale Press. 297 pp.
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Spaa O Augngndasianmsyng . M

o

augsngnRtenigs S0 Sanlsy

gumiin B B BlAsUynnsL s UlTmEIEImAgnenitmetniive 1 gemiy

5 BunBngengn RIS RGRISIRNMAYE]Y 1 incBunmiRugugitmg

RIS W ngRMSLITHUIAses v iy’ itufmngnusuyimiytie |
WnUMIBgRg ATt MGIGIEu i nsmeitht maleic hydrazide (MH) fs

U oyt ysinpyuRuiRE nimItengnigiinmgHg 4

[a}

NN {MuISsMUU e ngRthHS NS nTAnMginge 4

AN RH | amanmrisfepmnmangn
C F %
P 0-¢ | MB-co | dE-rlo | »-Gie

bE-mo | gb-Gd | vE-tlo | 912

gy 0 me rlo o-0l is

bE-mo | gb-dd | flo 918

uig By iginbags | <90 | <¥0 | E-90 | ©-obie

[U#i67 . Cantwell, M.1. and R.F. Kasmire. 2002. Postharvest Handling Systems: Underground

Vegetables (Roots, Tubers, and Bulbs) p. 435-443. In: A.A. Kader (ed.) Postharvest
technology of horticultural crops, University of California . ANR Publication 3311.

numigngngs ity Bi Bewmiign wanijuspihgemismyn BejuemEy
iignniguRgRTTRIIANUSTISIHEN B cubic feet FMYWME Hityl cubic feet IWAIHDH
B wAsilatusinung UG isign i nganEmumssune MM
161 9 inEiSijugnuin wUisishGaRiiunnem iwenside o 191 o Hmam
m{pim sRgde MW mspS isTheisgiiywy i Einnmwmeige s
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MIIAgRAGH (Bulk storage) :

ATTIC VENTS

B~ EXHAUST
: AR

H CENTRAL FAN
i House

[U#i61 Oregon State University , 1978. Onion Storage: Guidelines for Commercial Growers.
Oregon State Extension Service. Extension Circular 948.

ﬁ?ﬁ%ﬁigﬁﬁaﬁ%géﬁ 22 Saaliss (Storage of root and tuber crops)

e Rgntasanudinuiafyn S fofiSeginsijuniugunomemnigs
gunme 1 dgmaniminigmsmunpgnutimsidgumass  Bdjfunatbanyy
tﬁmtsjmgﬁsimmﬁtmﬁ@gﬁmm‘fﬁ?g=| ﬁg‘gﬁf&ﬂﬁilﬁmeﬁ%mifgﬁgﬁimQﬁﬁ’fgtﬁﬁgﬁt}{ﬁﬁi
g siughumdagian  Gphiven  idoudsmwmsmEon  alkaloid
solanine [UESITIHGRATMWHING 1 fgpumgngnaingis "gu" ﬁgﬁgﬁ@ﬁ@ﬁtmgﬁméﬁﬂm
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(CIP, 1981) 1 fifiy B solanine IBwifsidfy Sugty minidguguingropdasip S
RO TR LI AT

famges B4 iBwisidudglhsgigngmeiagummisuSimmidaniimagame
TS TG R MEUANTnIgnanmei e iginnEoIshiiin &9

nwegmmmiguemaingiis |

fsRnmn RH (%) | mannrisfgpnnmngn
OC OF
g4
gRpigess | G-l me-c¢ | g¥-8¢ | 9018
MRS G-ob | Gr-BG | €¥-8d | 9018
ggphgn 0-b me-ma | g¥-éd | 90i8
t-d (9-Gd | B0-80 | B-G i
faib -
Y 0-& mb-co | GE-68 | 918
Sgjuth ob-o¢ | EG-# | gE-¢0 | vie
| om-ot | ¥E-#& |Diooo |die
DgHAMu;S -
K Bl-mo | G0-Ga | @0-F10 | M-E AU
g ob-o¢ | EG-trl | vE-(l¥ | vie
Jicama ob-ot | tG-tg |be-tle | mis
i om-o | BE-#¢ | GE-&0 | cis

[U#i61: Cantwell, M.1. and R.F. Kasmire. 2002. Postharvest Handling Systems: Underground

Vegetables (Roots, Tubers, and Bulbs) p. 435-443. In: A.A. Kader (ed.) Postharvest
technology of horticultural crops, University of California . ANR Publication 3311.

ﬁ:sggﬁa;ﬁéa,;e (Storage of potatoes)

ishowgngnig migristipmsi pmesitmsighuinugrignizutanis
HmE UG D MM B s neS g nanviGigewiEmyn B Fagh |
gAUINIBMSUINMEiss AT THTIATIEMaURINATHSjsMEn 5 STt g |

Asidgiiigiuym Sudiuginsputhwwstt Eudsimiginy Bdjmiugmifistis]
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tﬁmimﬁmm‘;ﬁgﬁﬂgﬁ (clamp) t8iniyd aimutuind oigmEumEthiwasns u el
BIGEELRN

igiusigu{Ethigh InmuuigB e ushiumtiy 84 § 1 1sidudriginnigim 8
fugs Ulgmsuigmimumsesmismuuginhuanssimasinigiitumse s sl

ignenGisnigimngn (Clamp) 4
Field storage clamp:

Field storage clamp:

Basal vertilator (degree
of ventilation, basal +
chimneys, to be
determined locally)

13 10 12
of width

level

drainage
ditch

1.0 to 3.0m

caol conditions - soiljadditional straw/etc.

10tel5m - covering layer
_ condltmns\/ straw (as thatch)

covering layer
thickness and
straw bed management
) according 1o
pile of potatoes ambient
conditions

[T#ie1 > CIP. 1981. Principles of Potato Storage. Lima , Peru : International Potato Center
(CIP). 105 pp.

I

BN U R RN BMANTTINANRORRUTuHS 1 geniniituRaisis
198inBINRgH O 9 161 B 1S 1w mmsi{Disibnighe 81 1einunBiuss 1 dummEams
figjinunnfaitgimivgwmiuyuRAinmemsn] S [purthwlymeaiunisgng

mIeniing e 84 1afh 1 hensgugaumsigmesnign & wARGASUIED |
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It R g RgRENINEINADYIRN 84 Atnryn 84 RRiE0ARTNbagN Y hng
i1 IBUGIEEwISISREBRNURARGARUEL 84 Suywigimel mnENHNN Ry HRE
RS GRNBOMUH U 1D 1 mimnuaaipwmiugwmntsti siw Symwaggimimigiin

it By (e |

[u#ie1: CIP. 1981. Principles of Potato Storage. Lima , Peru : International Potato Center
(CIP). 105 pp.

pnURgniEumstimAN{Be imnstiuitRgMBumsgIgtesi | 1h
Brmnagitin 90 feet it ATode[ENIADMBTINWANWIENT 1 Syupnniuinng

[PUTRIEIBITY 84 puUR{me 9
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pele rafters +
wood sheathing

ar gucts
(portable)

[U#i61 University of Idaho . No date. Idaho Potato Storage . Agricultural Experiment Station,
College of Agriculture , Bulletin 410.
Ui ntesMEITAUsT RS RANYRIMEMAMNGIRA SHUMT 1 UgTRgH
Seuinmennmuies BURighewIBMERmIEsMumIDamiinme 1 ugtmsthén u

GUinmyts sthenngssase]a smmuthAigigmithugumimeaineg 4

[U#i61 : Lopez, E.G. 1983. Conservacion de la Produccion Agricola. Barcelona : Editorial
Aedos. 188 pp.

ighnuthAdgipisinbnighgnen  MIANWRGRRLmMANLENsENTi§imwNns
SIRUTEMERUR Y MIBARUARUMSIUU SEinwassune]w 1w simmniuiisinn
FIAGR I NS e B G AT S

miAnudgii el fiugiangn (Even distribution of potatoes in the storeroom) :

oHe
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mathAnwigimanujusfiuginmgn (Uneven distribution of potatoes in the
storeroom):

—  air movement

@ poorly ventilzted areas

[i#i61 > CIP. 1981. Principles of Potato Storage. Lima , Peru : International Potato Center
(CIP) 105 pp.
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doaa O mugngndasisnsymg . ¢

ﬁlﬁé@ﬁﬂ;ﬁ@ﬁl&@éiﬁes‘?@s}ﬁiéﬁ (Controlled atmosphere ( C.A.) storage)
miRgRghit At (Riditme ¥ mipgaionma sgndmmiviguislid

mifAD ANy Bu agugmofReg! inBslestmitguis 1 TG paneeoingms

%Lﬁ‘[‘ignjﬁﬂmﬁjmfjajﬁﬁiﬂcﬁ:ﬁiﬁ@SﬁgﬁQﬁmSIﬁﬁﬂﬁgﬁmﬁiLmH (1 Kader, 2002) ¥ 8]R33ER

sginuustngn U itnlngsdinaigugigingumiimwnsonme pigEaisn]

84 mutha

PT[GRIGR] QRTS8 aTiIa:

iB4] meuge:

o DMASRBHMmEMYNgME
o NHOSROHMIHMY{UNG [EIRYIUHL
PI[BRiIGR] a7 9myEE:
184] uifie:
o Gnnfiga
o figPugMSHSiM
10Y] mAugt:
o guAIiug]RasIDEnegIgL
. aﬁﬁmﬁﬁs‘jﬁaﬁjjsmﬁﬁgﬁﬁjﬁg
o gUAINiUSRasMumEvH ERdA
o fimndy af 0.0 aAnfitngy G EGnyeOiiDRduUeEnGis
900 Hfi 1 IHMENASIUITHWMAMEURT %ﬁmmﬁtmmagﬁ Uy ewn{luguangn
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[T#61 : Vigneault, C., Raghavan, V.G.S., and Prange, R. 1994. Techniques for controlled

atmosphere storage of fruits and vegetables. Research Branch, Agriculture and
Agri-Food Canada , Technical Bulletin 1993-18E.

TN anumut REindfinagsmysusintugt CA Afimianwss (mua|y
myamsn "USnT Ca(OH), 9 tArsHiguRInfusiRglsIWIT[THOMIvgsBgjms 8

o

Beduhf hshignugs CA 1 [pHOEIMSH imIET M nUtginnuRsngitym Uig

inmBUiguiimg [UasiimIy Co, MmAts |
CO, By fmwsuhngnuwnmE o:0 WEjuiliamsthgiim By 81 Mt
medifiguy (6 [wHnymyw CO, WMS[EgMNtifinitumsedt Y Sunmnuisssy
Uillem ARG g [URgMNIURaURINIUS RS NGBIURHA:
o inpIgURiMNgity e nr IRUMS[ENUULIHEIgS 9
o nmITIRIERgMISInANRYWY (€o% RYnNjuhugeae g i
MAUSW DGO 4
o npINAfImaNSlibmigREuimithwmEhwensine 90 WY IMMATEEW
9 (B UMW NSeAIEMEUmHRTTY 4
o IARINAMIMI 0% mEngMWSENTMIgRgMENMsnmSiibhignIBANITL

UgUIRGH (18s8HITHA CO, RIBREUMWIRIATUNNgD
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Cooling unt

¥

F

storage
room

e

Q Air flow C.A
A

S

Lime bags

ndmiminimimhnnsndige mmsnitiuganadsasme vigeieisy
UOHRHEHS] 1
MIRGABRIIHFIgS:
1Y) miugw:
o Umagjuinsimams
o GJHmAY

o HNUHNYMME

Return air

ETHYLEMRE SCRLUEEBER: place
Purafil™ pellets (KMnCy) in shallow
layers on screen trays sealed inside
a solid wooden box. Air must flow
through 3 or 4 trays of pellets for
successfLl removal of ethylene gas.
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migRgni gans Uimuiue slntusiibuign fmwEmenutanhmms
igmisiguminanassigldniviiamiageads 1 gsulgmumywmeiieigun
paamE T §nUmiHEIg st o 191 & mil 1 nMEsgMS IuesiENUIRGIYiS]
wfin afuisjusgwingmstvopinimsipdiogonizonsongsamms
IR RSRULTHEIGS € 191 & mil TUANM 84 [RUDMEWUEsG 1 uNUBRIETRFRED

sansfnEnthywSinuman G

i‘[.ﬁ’lt'iﬁﬁ CA ﬁg (Typical layout of a C.A. tent) :

out ora C.A. tent:

cover sheet tramework cooL
/ STORE
L..——— B o N 4 %
100mm - p—
gap / 7 \
\"E— - —J’i = .—-’tﬂi" 'mll
! bins
= . t
I \ ; panel
| X ]
U i “"L"#/
. o
)
= 2t
¢
] ——
My s i ~fan
F : B
e L — — it —— -’ T

[U#i§1: McDonald, B. 1982. Controlled atmosphere storage using plastic tents. International
Institute of Refrigeration.

mingigfnuenngin  BwmsiD it gyngntdatmsiimennen g
NsRjRmEdiomy - efsmgishmianttsimaRiBD  goiswE (PVC) Bo  mil
ANSUIE Mg YNNI AGR MRS 1 §N{myeRimeissuna
BORE CA fNingt sienndpinsinfathwinmsintignsiumhemmadgr Ww
menfnagy 8 hAGaugsAnmuisigugAsn 1 mENon PVC menyln o H ctwme
dod o/m) IEwmEtMwinigintags 84 Sotwnads 84 18] probe fHANMN FUMHEL
1gInRTE 1 (ATET B8 SanigEmuAIn i negnIgah e |

maEsHuNMIthw YIS 8 migannRuanuywenfie Fia |
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Pallet Racking

Zipper————___ ot e
Sealed Tent
|, Pressure
Relief S
Valve sl O

1

=] Open Door

._ T~ Loaded

Pallet

[U#i61 : Leyte , J.C. and Forney, C.F. 1999. Controlled atmosphere tents for storing fresh
produce in conventional refrigerated rooms. HortTechnology 9 (4) 672-675.

IWMEH MG SEnitumstivay IFmygs

=

N§AmEAR dndmigngEh

matSRadmuTiames  ISIBRITINSIHNN Y MNIPEYWRRRENTURS IEEUISYSTIH

g CA. (B% O, 841 &% CO, mumuBuUgtymMBinBRmAMmSLMUWBMBHRLE

(Purafil) 4 maigiudpinangnenn:itmiHdigs[nimsysanejNungn 1  MWMUIHNGH

UEIEMSliMBHengItigsh ¢ 191 o wyuiisidgagmastm §

GAS SAMPLING
PORTS

smpo:?rcm 2 PG 3
— I - s (160mm diam
(32mm ciam.) :3"’; - *“E!-‘ =
pamn e e n v / TIMBER CABINET
VOL.
WOODEN s s e ' "
TRESSEL — : o 540 LITERS)
| i s, =
BANANA - I e M
HES a2, iy
Bune : A e | —STAGGERED
, T3 | TRAYS(24)
(== SUPPORTING
CLEAR _-"] ' —— | : | | PURAFIL
POLYETHYLENE it = ;!f (19.2kg)
SHEETIN!..‘:; 1 pve  \ can
(200 um JOINT
PLASTIC TENT FAN  (160mm (140mm diam.)
(300 diam.) dlam.)

{VOL. 5780 LITERS)

[U#i61 > Shorter, AJ. et al. 1987. Controlled atmosphere storage of bananas in bunches at
ambient temperatures. CSIRO Food Research Quarterly 47:61-63.
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MBS MuIssAmmIUist imi 81 #sanwaismIpnnsimuuTume (CA)
8 milpuyiENma (MA)

RITHUT fjima 8 sernmBismigganisnjamugditnme (CA) By

mi‘t’Lﬁujmﬁ?tﬁﬂmm (MA) ﬁﬁﬂﬁ‘t"@tﬁlﬁ (A summary of controlled atmosphere (CA) and
modified atmosphere (MA) requirements and recommendations for apples)

FIAI BTG HIURNIN GBI NS [UR e

o 0% | CO, % aisRnme (© C) MIEIgH (o)
Braeburn od 9.0 0.61 y_g
Fuji 9.6 | 9.0 0. f-99
Gala of | 9.3 .M B-&
Golden Delicious 9. .0 0.8 1-99
Granny Smith 0. 8.0 0.3 1-99
Idared o | b 9.8 f-90
Jonagold 9.6 | b 0.8 €-90
Melntosh bo | b.é .¢ #-90
Red Delicious ) oG 0.0 »-99
Royal Gala o oG 0.1 gog
Average o 8.0 0.8

[T#ie1: Kuprferman, E. 1997. Controlled atmosphere storage of apples. CA 97 Proceedings,

Vol. 2, pp 1-30. Postharvest Horticulture Series No. 16, University of California ,
Davis .

anyuil fgims B4 HeanwAismigRianjamEtianma (CA) 88 MAIUUTIME
(MA) ﬁﬁnff‘fgﬁi (A summary of controlled atmosphere (CA) and modified atmosphere

(MA) requirement and recommendations for pears)

BHANMOASHE TR -9 161 0°C ii8stimeTsmauingm 1 (nnjipmismnss

LULﬁ%—CA% ¢ IB=internal breakdown or browning (MIgu215H21ifil U mﬁgjﬁmnﬁigm);

BH=brown heart; PBC=pithy brown core (ﬁgmmﬂﬁi@mtﬁmt@ﬂm; CF=core flush

900
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(EIBTRNY); Cav=cavity (%D, usually lense shaped <m§mmsn5mﬁmﬁ>; Cl=chilling

injury CIURITEEHINMD).

t;lﬁ 0,% COy(%) Rangh 25 CA- Disorders
Abate Fetel 1 1 5-6 IB
Alejandrina 3 2 4-5 IB
Anjou , d’Anjou 1-2.5 0-0.5 7-8 IB,PBC,Cav
Bartlett (=William’s Bon Chretien) 1-2 0-0.5 3-5 CF,PBC
Blanquilla, (=Blanca de Aranjuez) 3 3 6-7
Bosc, Kaiser 1-25 0.5-1.5 4-8 PBC, Cav
Buena Luisa (=Buona Luisa) 3 2 6 IB, CF
Clapp’s Favorite 2 <0.7 3-4 IB, PBC
Comice (=Doyenne du Comice, Comizio) | 1.5-4 0.5-4 5-6 IB(overmature)
Conference 1-25 0.6-1.5 6-8 BH,IB, Cav
Coscia 1.5 2-3 6-7 CF
Flor d’Hivern(=Inverno) 3 3 4-5 IB
Forelle 1.5 0-15 6-7
General Leclerc 2-3 2-3 3-5
Grand Champion 3 2-2.5 4
Hardy 2-3 3-5 4-6
Josephine 1-2 1-2 8
Krystalli 2 1-2 3-5
Limonera, Llimonera 3 3 3-4
Packham’s Triumph 1.5-1.8 1.5-2.5 7-9 CB
Passe Crassane (=Passa Crassana) 3 4-5 5-8 IB
Rocha 2 2 8
Spadona 1.5-25 |15-35 |89 i
Nashi, Asian pears :
Chojuro 2 1-2 3-4
Kosui 1-2 0-2 3-4
Nijiseiki (=20 th Century) 0.5-3 0-1 5
Tsu Li 1-2 0-3 3-5 IB
Yali 4-5 0-4 3-4 IB, Cav, CI?

“Ya Li" msuinai{masgwisiyuihw pehisidsnmn <e°c

[U#i67 - Richardson , D.G. and E. Kupferman. 1997. Controlled atmosphere storage of pears.
CA ’97 Proceedings, Vol. 2, pp 31-35. Postharvest Horticulture Series No. 16, University of

California , Davis .
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anyulifijims CA By ssanmdsindigmdipritigige & i
A summary of CA requirements and recommendations for fruits other than apples and

pears
RaR | Sthdagamn cA’ migmamhmaignyisl ie 539 Booo
°C 1
% 02 | %

CO2

Apricot 0-& ©-m | ©-m

Asian pear 0-& B-¢ | 0-9 |MuDMEMeRINGIORYWEss

Avocado -om ©-¢ | m- tﬂSt[fi‘[‘mﬁﬁﬁgvjﬁmﬂjﬁﬁﬁrgsmﬁﬁﬁiﬂ'ﬁﬁ
90

it oK-99 b-¢ | b | wsimangRnouintsmEnanen

Blackberry 0-t 2-90 | on- mm[ﬁmﬁ'ﬁmgﬁﬁiigjﬁﬁiﬁﬁggﬁimmﬁﬁﬁrgs
o

Blueberry 0-t b-& | ob- mnﬁmﬁjmsﬁnﬂﬁﬁgﬁmmﬁﬁﬁUQS
©0

Cactus pear 2-90 ©-m 0-¢

Cherimoya & d-oi m-g #-90

Atemoya

Cherry, sweet | m-90 | 90- | WSID{MASInHEIGARAIU § tRRGHATI
ot | Gngpnnmiintms

Cranberry - 9-b | 0-¥

5118 9b-ko m-g | &-9

Fig 0-t €-90 | o¢- | MIIMAMSAINGAgNUTEntS
©0

gmummgs | 0-¢ B-gy | 9o-m | Bewu{puring miiFusiymyw SO2

8-90 |9#- | IU{mamsiNGtgmtng SO2 Bntngs]

B0 | miguRgRnRERTMeIYALD ¢ MG

(BB 90-9¥ M-90 | &-90

iU t-ot B-& |o0-9

Kiwifruit 0-t o-b | m-¢ | ngpmfmeingiunuintms 84 gngn

ohIt]
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CoH, [HITRI{MY 20 ppb
Lemon 90-9t €-90 | 0-90
Lime 90-9t €-90 | 0-90
Loguat 0-t b-¢ |0-9
Lychee (litchi) g0k M-¢ M-¢
Aty 90-9t m- | g-g | uilismngimeasginauintmsmenng
Nectarine 0-t o-by | m-¢ | mufimadmsiundiginnmintmsmenti
G-9 | 9#- | I{U{manBEjmauswIumL S (gEew
o | ewifi (ryuIses
Olive €-90 b-m | 0-9 | fAandma{SedEingnigiinis
[ €-90 €-90 | 0-H
el 90-9¥ b-& ¥-0
Eﬁﬁ;@ione 0-t o-b | m-¢ | fanamibimaidginsnigimnton
;iaez?éne 0-t o-by | m-¢ | mi{ipmamsinndfgnaudntmamenue
G- | 9#- | I{D{maSiBY]MiuSts incidence S severity
ofl | ismigseweniny (ymiRwAm isqryw v
Persimmon |, g m-¢ | e-d | sandmifimamnisgims MA
ok G-om B-# | #-90 | 1{i{me Waxing ifgjuifis MA 84 meiugty
sgEnnmeEglenn{
Plum 0-¢ o-i | o0-¢ |fundmn{iimasnmigngnimautigigiss
Pomegranate 2-90 m-& 90-
O
Rambutan G-oH M- (-
o]
Raspberry 0-t t-00 | ot- | waifimaiisigunitgauignutntgs
©0
Strawberry 0-t ¢-00 | o¢- | waifimaisiguTigRiuigmauEnts
©o

908
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Sweetsop oB-B0 m-¢ | #-90
(custard apple)

Lt 84/ HeanmwathEids iiNuiEiuh 0-88% [HiMmeRbthisanas ¥

2 Mt} CA mRANAMRwMEgS SRama S feinnumngn 1 HSanwigiespntm
#rnens Su/gangnibnn B w1 mihfmmwgitind 0, e 84/y CO, grimndits:
B ING U MERNTNSRjHURERMNAITEN MAnISuNing §11/U wilnywsss 1

[U#i61 - Kader, A.A. 2001. A summary of CA requirements and recommendations for fruits

other than apples and pears. pp 29-70. Postharvest Horticulture Series No. 22A,
University of California , Davis .

rTURIgTme B #ean8 196l CA RINGUIgUYMNRI ME (U8

fganme’ sitnmes’
uig’ RIYTRIT | BIES %02 1 %COZ | gy ifimes
Artichokes 0 0-# o-m |w-m |t
Asparagus 8 9 - ¢ 21 90 -9¢ | Tt
Beans, green snap g ¥ - 90 o-m |m-¢a |
processing G £-90 |d-90 |wo-mo|*t
Broccoli 0 0-# o-8 |Eg-90 |7
Brussels sprouts 0 0-¢ o-B | &-r +
Cabbage 0 0-# W-m |m-» |t
Chinese cabbage 0 0-¢ 9-0 |0-8 +
Cantaloupes m B - ¢l m-¢ leo-mo|*"
Cauliflower 0 0-d m-m |m-¢ +
Celeriac 0 0-8 m-¢ |w-m |7
Celery 0 0-& 9-G6 |M-& *
Cucumbers, fresh ol d - 9o o-¢ |o +
pickling p o - m-¢ |m-¢ |V
Herbs® ° 0-d €-90 G- |77

oly e}
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Leeks 0 0-¢ 9-b |b-#¥ ¥
Lettuce (crisphead) 0 0-# o-m |o +
cut or shredded 0 0-d o-8 |E-ko |7t
Lettuce (leaf) 0 0-8 o-m |o o
Mushrooms 0 0-# m-be |g-o8 |*F
Okra 90 A-ob [g@h |é-o90 |7
Onions (bulb) 0 0-8 o-B |o-90 |7
Onions (bunching) o 0-¢ m-m lo-& +
Parsley 0 0-t G-90 |G-90 |7
Pepper (bell) d g-ob |b-¢ |w-¢ |V
Pepper (chili) G - ol m-# |o0-& +
processing " ¥ - 90 m-& |90-ko T
Radish (topped) 0 0-# o-0 | B-m +
Spinach 0 0-¢& M-90 (&-90 |
Sugar peas 0 0-90 B-m | B-m +
Sweet corn 0 0-d m-¢ |le-90 |7
Tomatoes (green) ol ok -0 | m-¢& B -m *
ripe 90 90 -9 |m-& |m-& ++
Witloof chicory 0 0-# m-¢ |c-& +

LMOmBIT 89 Sigenym S4/0 aRumomasnes Y aiineiniu €0-8e% Muym

BimsRmEgaNs GRiuYgEmiD 9

2 H3aEI8 CA MAANAM WIS AHanmn 84 Hgnmumngn 1

3 mﬁws‘nmfsmﬁﬁmﬁ'jmﬁgfﬁ (+++), BE]Y (++4), Y N0 (+).
4 Bnnigs : chervil, chives, coriander, dill, sorrel and watercress.

[UFi67 - Saltveit, M.A. 2001. A summary of CA requirements and recommendations for

vegetables. pp 71-94. Postharvest Horticulture Series No. 22A, University of
California , Davis .
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iy utiaganmdia CA B MA ainduig 8 igmbmaitunsifuiioywiss

International Fresh-cut Produce Association

James R. Gorny

Davis , CA 95616 USA

NG 9- UIgAIEIMI (Fresh-cut Vegetable)

REORRAI Fresh-cut fagANme vitnmeg [aigmn
(°C) %02 % CO2

Beets (Red), Grated, Cubed, 0-E . ¢ Moderate
or Peeled
Broccoli, Florets 0-& ©-m 5-¢l Good
Cabbage, Shredded 0-8 gl | ot Good
Cabbage (Chinese), Shredded 0-E . g Moderate
Carrots, Shredded, Sticks, or | , - oe-lno | Good
Sliced
Jicama, Sticks 0-¢ o E-90 Good
Leek, Sliced 0-f . o Moderate
Lettuce (Butterhead), 0-E 9-M H-90 Moderate
Chopped
Lettuce (Green Leaf), 0-E 0.8-m | #-90 Good
Chopped
Lettuce (Iceberg), Chopped or 0-t 0t-m | 90-9u Good
Shredded '
Lettuce (Red Leaf), Chopped 0-& 0.E-M H-90 Good
Lettuce (Romaine), Chopped 0-E 0.2 H-90 Good
Mushrooms, Sliced 0-& M 90 NOT RECOMMENDED
Onion, Sliced or Diced 0-8 - 90-9g | Good
Peppers, Diced 0-E M H-90 Moderate
Potato, Sliced or Whole- 0-E 9-m 3 _d Good
Peeled
Pumpkin, Cubed 0-E 9 o Moderate
Rutabaga, Sliced 0-E o ¢ Moderate
Spinach, Cleaned 0-8 od-m |d-90 Moderate
Tomato, Sliced 0-E M M Moderate
Zucchini, Sliced o 0.bE-9 | - Moderate

oly]3]
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MNUE b — %Etnﬁ Fresh-cut

RGeS Fresh-cut | E35ANMA (°C) | Hitnmeg [weigmn
%02 | % CO2
Apple, Sliced 0-& <9 G-oB Moderate
Cantaloupe, Cubed | ;o M-8 y_gp | Good
Grapefruit, Slices | o o 9C-9 | fl-9o | Moderate
Honeydew, Cubed | ., B 90 Good
Kiwifruit, Sliced 0-8 B-c¢ u_go | Good
Mango Cubes 0-E B-¢ 90 Good
Orange , Sliced 0-¢ o¢-9 | d-9o | Moderate
Peach, Sliced 0 o-I d_oly | PoOr
Pear, Sliced 0-E 0.8 <90 Poor
Persimmon, Sliced | ) . B ol Poor
Pomegranate, Arils | o . _ oe-lno | G00d
Strawberry, Sliced | ;o 9-I g_go | Good
Watermelon Cubes | M-8 90 Good

[U#i61 - Gorny, J.R. 2001. A summary of CA and MA requirements and recommendations for

fresh-cut (minimally processed) fruits and vegetables. pp 95-145. Postharvest
Horticulture Series No. 22A, University of California , Davis .
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Sona o m§§ﬁ£@$£MﬁQﬁsﬁjﬁ§

mIfAd oA mRmEsERndpnaUEAtneEinw  gussmigngiiamay]
WL IEEUHRLE! njuhminneiiine sl tugemmne PueifiEiviom
ma B Sl 1 iswginteginsHygmRdmpuinhspmAngmiumetiitln
BUEYS S wsiggin wYpmwejlsungmanlntn 1 Aginauintys mniim

a

RaRumEI Bt umsmivgwmigshHYTin veUsAEhiDNew 8 ifimumaenii
M1 IswgiEwbnn meginstnmulEitumeiinweonhoEmamnsusn B g
MNHASsEURAHEL 8An:IEISwEMas 1 miFHiMnnouws 81 nuHnmumemsms
vgwhiiguugnibiswgisuiqnintqendatu s grionuntog  dnointgssamp
wsmIdAuNaY Anujusn 81 iAmAGRMIUATA 1 hUNAgENmSMIUAGMANITIESH
HAOAYT (181 US IW:num e s gil maniuinimsams m.e g geissmidinumaahiiiy
[BiRaM{UE) (Hagen, etal., 1999)

nnenmw Mg sl misnssipumsisamiy fsiamminsiganemyt
mﬁtmmﬁwqmﬁﬁmiﬁﬁﬁ@sﬁg (Hagen et al, 1999) 4 m:gﬁﬁgsmﬁmﬁgmuﬁagég:tmtmm
wgAma s UEsMemMagim  chagiinll  slinainteignbizenwgsitm
phAmywsGasuiEegimEgmeny  gishoulintns  sonsuituilnegigs
thywRGanuituinuesithwingigey wUanuitunUninsigess (guth WwHE My
pfiggimidy  meuapuinoiinnespRime Sy mogoyiiusssinsgionm
M 84 hwsmosdniasuisuisunmmesnmthwingigs (duh iy pes mis
g Agrummite) |

=)

AIUMIgEEuMeSUIt MEInMe BNTHURGHR IHAMSTIBEANMANINMTH

R 1w =3
1 1

i By Ante e AiEigDinGig)e WISHIAIHA 84 GUSTANM It MBMIMIUSAf
uigianG il By minduimagEon 1 fusstuniEitunasus pnumeminugn
amafsfiimnumiiagm chaguimi pinongmouBEntontw 1 gemua
ipaAviRmsdusgaymimiEdntuEhn  Dmapmishouintosguiginnity

T81 9 ayBIEISIEY Internet (INUNHMSUIZH (MjHTs: produce pallet covers) GEMBMMEN

E'gjﬁﬁ International Ripening Company ( http://www.QAsupplies.com or 800-472-7205)
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SespeLs

ugnnlaBugguRmmhu s Ul mRgHimunemigsamhwismas 1 1Hms
[0 U MASNUISWSNW A TSITN{ME 1 IRMED RSN U miuwmiisinhnnive

IBWgHEY 1 EsyINAUgMRMvIshlignbisNg R R ARG |

[U#761 - Wilson , J. No date. Careful Storage of Yams: Some Principles to Reduce Losses.
London : Commonwealth Secretariat/ International Institute of Tropical Agriculture.

mEinGgiuagmaugnism iRt nnsinaisumuEns 1 nmeani
AURIUINUEE] MU S gINTISWEE IS NS HmARwMIEUUEmEoN
g i gegunnintejwhugnan 1 sgrmudnmeiaigens iwyhhmm
MSGEThHANRIIUAITBWS 4 tmﬁsﬁﬁﬁrgsgfﬁ SWyMIENESENWR Nsmiusuieisy

uoingiiranwdanaaiaiiimi |
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WIND INTAKE WIND CATCHER Hﬂi:‘l gahfanized iron

\

W

CANVAS

[UFi61 . Pantastico, Er. B 1980. FAO/UNEP Expert Consultation on Reduction of Food Losses

in Perishable Products of Plant Origin, Working Document 2: Fruits and Vegetables.
(6-9 May, Rome : FAO)

wiguwniuinegiiss  wsijutaninugnignaingnfomieinn  [iISHHR 4
wA  guAIAEIUEIR By enwiIRigminad 1 UNUHwAUSEIRNE Al
Mg ywnEusipAgEmsunmennmE 1 yigidlmamyugnagnmiin
nips guippsasuhmaduteiye 1 wmdphgessinuisg Pick up B ndlndgn
rotagrigi 1 g At iaegunssinuintmstgunuingunygsigs |

— - -

Top View

WOODEN
i CRATES

CANVAS COVER

WIND >+ - : -
it + —+ » .+ AIRFLOW

[U#761: Kasmire, R.F. 1994. Personal Communication.
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MRl HRgMNgREEIoE USDA

o

AYTRUSEHANMO MW [T YRR USDA wiiasitantidsysgagifiimniy):
a- AT 81 [ASRUHRUIBMNGH
b- HiEgURUHRHY HinTGRNI

c- UENsHANMARLRRUMERE ugw M vnTO[UYURU

quAIAAUSRANMAESHBISs{I{mad obo00 BTU/AEW (9iMS) 990 i is
s EthAthAgiuisusy EgjumsdnamngjigatBHTTEuEsEuNAE 1 8jRHMNA
iglewippignewyest  Hinsumsmimunlasuhwdmemnnsiignempiistiv

gir 4 e ELTBRIN URtSsiMuRNUUIMEmG ye[UHT |

quATANUMIAHANMIMBIRMENS  Himsaniwiiginthupismnpivim: e
USDA, Beltsville, Maryland i28[unsdsianmnagm berries idumues 8 Biinsuitwnms

o o™

uiefgAnmashwe aigyngis 1 Siupivmt oboo $ Tighivmussaumings [pHsid

DentE T T E0S [HA gHOquEAN: mEInnemuFGIneint  website:

http://www.attra.org

[U#i61: Ross, D.S. 2002 E-mail:dr27@umail.umd.edu
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56@55@&6@19@5&5@9%5&33@515' (Refrigerated trailers)

BnomIEtEResmaSntmseeins  ISwedntmettumemnas it Avins

mﬁi?‘iﬁggj&tltﬁﬁiﬁimthﬁmﬁ%ﬁmmsmﬁifﬁtﬁgﬁi S mIGIegIBI Y MnmEfumne

imuisssUghiEfugines B wpundpimagpngmeipdisnonmittuegue

SNITE 4

1S RCNECBBINBIBRIFEIR- Pre-loading Checklist

[U#i61 Ashby, 1995

IHHRS AN MIMSYIS?
Haunnnhaidsumofeigiue?

ifnthain 5 dndoRsmmAtiBunsHupius?
ingumsiapnRu{giuie

RguTetnnyig?

ISR SN EIISUH Y{Uiimisig?
iRgIeiefiginwyis?
ihiniuEmsidfinuiSmtimysi?
islewpuiswgginaga Sumags

M yisiuing

fined 68w uimuwisizrempuiginsm 8 GuieRM?
qumTNigu ot fsnies 54 quAinmfhywadasuginnnsginifmn

IISwgMIAM{E NSk imm RmATYs ouliithysy yis?

e e R T e = S VS PR L SV R e M T R A LY T

meigupimmnoniatmsy amdahAgnsaisnumiysiougs 1w

mﬁﬂﬂiﬁﬁmﬁitmﬁt

o1y [x;



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

Door seal damage?

Side door seal tight?

Il
' | %‘- Door damage?
|t |

1 | 11
'; Al 1 wal damage?
. N

Front bulkhead

. Vi
| /]
Wil
| 1 ! ins:;talled?

M Ji .l
Floor clean? Floor drains open (clean)?

Inside width adequate for load? Load bars used to secure load?
Inside height adeguate for load?  Trailer precooled before loading?
Door height adequate for load? Refrigeration unit operates satisfactorily?

[U#i61: Kasmire, R.F. and Hinsch, R.T. 1987. Maintaining Optimum Transit Temperatures in

Refrigerated Truck Shipments of Perishables. University of California Perishables
Handling Transportation Supplement No. 2.

Ld

demsie Siasiesis

¥
Awn CRE iEEhwhnoamsmn AiEuSnne  RUnRumEEnsuigindien

BTN A IS [T MBRAT NGNS IBgREIMeGISITNGIRNTE msmEa 1
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[UF761 . Ashby, B. H. et al. 1987. Protecting Perishable Foods During Transport by Truck.
Washington , D.C. : USDA, Office of Transportation, Agricultural Handbook No. 669.

sasmizndntmasinmanspisemetandg Hematnw g BIEEUED

[MSMBMBINMUSH WWNMuSWIMETINMAuSHgus smsminamasisigs telescopeic

Tedin 9 1S MRISWEMigH U SnnpnginanmiiyImpmausamIvshumywane 4

I]ilj L]

[UF761 - Ashby, B. H. et al. 1987. Protecting Perishable Foods During Transport by Truck.
Washington , D.C. : USDA, Office of Transportation, Agricultural Handbook No. 669.
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S~

Air Duyet

Parallel
Ajr
Channels
Rear To Front

[U#i61: Nicholas, C.J. 1985. Export Handbook for U.S. Agricultural Products. USDA, Office
of Transportation, Agricultural Handbook No. 593

SRR SR B R nThARMUR I EemwiE  ishinugiguiging
gnsEnnms 1 ArgnniinRnohEinsnGHha M gnuisunsnine
[uTsng W ingnsynsiswimutmineiuiien 1 fnsspmiviidniejaEmEme

TIMEINMUSH SN FMW HTH T Uty SHe B HmA |
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[UF761 Rij, R et al. 1979. Handling, Precooling and Temperature Management of Cut Flower

Crops for Truck Transportation. USDA Science and Education Administration, AAT-
W-5, UC Leaflet 21058.

e mugmebslinge So lasgnican
RRISRRRTEERNN B4 finuuaiswgintasigmivgw i
inwnsmhERvinvinee i 1 wigugnimeennmyies unaisgsnuphgitg
s R Ay s gsnuiEgnnmusn |
wstnugnizwguisiewgitinneminsmimiiimsuufihonhe 1« miphaiga
IESHWMIMIATNATWEANANL  ean:IRumIRAEANMUEighistuinae iBet

figirhumigyaigumsugn huwsutmiiensm 4
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R A

R

R

0%

o T A, I
113 cartons LOAD ON PALLETS 0 carions

[U#i61 - Ashby, B. H. et al. 1987. Protecting Perishable Foods During Transport by Truck.
Washington , D.C. : USDA, Office of Transportation, Agricultural Handbook No. 669.

fnsictemegam
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wgisimnddpmu pheiseiewivainu gimeisupinuanigit e mmEsis
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(>4 ’ ]
BRACB RS NBBINTLBAS
9 E)
tgigigrmsuerhufIfInEN[MUNURNBIUAGL 84 ignenn{munuRIswgin
tmst  usAEisgmmwnsiehitgmimmtasutmmibessuguimuhginnmi
IRIUgH Y [UEsitusihihonigh imehSnimuinigejwismun iNwinmibmsRugs
imemABRRgRntTguEis mgHsSinImMuIE 1 nmuanid seaistiFnnG Sufiu

hiBg mImameARNUTRNMSNS 4
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v
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\
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4
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S O AR

Nominal 2x4 In. gt

A
A

[U#i61 - Nicholas, C.J. 1985. Export Handbook for U.S. Agricultural Products. USDA, Office
of Transportation, Agricultural Handbook No. 593
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MnEEgMBEMIMnIuSHMEi§igHntiD vemiEind famdnd yignii iBwew u

[BNURBIWE 1 thagedtid g nsunismontudgmivgwigmefmutnts |

Brace load
away from side
walls and
stabilize load
with small
plastic air bags

Stabilize last /

pallets with load
locks

[U#i§1 . Thompson, J.F. 2002. Transportation. In. Kader, A.A. Postharvest Technology of

Horticultural Crops (3rd Edition). UC Publication 3311. University of California ,
Division of Agriculture and Natural Resources. pp.259-269.

FUSHTERREIBINMES (Air Transport)
g mienimithagiusnisinadsmanimitntmemymmea ngiAdiain u
[RENETREUES Muignimy UmmANITRRNmIRG 1 IRMEEEuMsEEmisiuAgUssms

MITHGRIUIT STEIEnANIGeD 4
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"‘--______
Fr/sNoS
I.‘.E,n'ﬂﬂﬂ-'ﬁap ﬁ
e =
" gpaooocogooaoo

[U#i61 . McGregor, B. 1987. Tropical Products Handbook. USDA Office of Transportation

Agricultural Handbook Number 668.
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Son & musasReinigormnsi

shomidnnnsnsusinigimuitigh of hammisasgumagioh ms
ingfighky iimwsgsistamAmmuntniimainis 8 mpisidanmosuttamuis
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WIAGN ANE B MSENURNGHN 1 ihwniamsiuahiEehugmginsibnnidame
migisneiss hmmisadgivusit Ssgimwsimitnmesdgmidaummugiom u f
wRgnnnEUigLnwgEmnGgs whinmdntuizuuinadiges 1 mmnnuihy
msfAMamn g memiuips BE mImimigsrmiEu T |

HRNUIBRRLRRU I NsURgTMWERDmG gronhApinuhmisiigy
MERNMN § AEnEmEImansmuginesBatuitugs ymn SEjsomm st
simigamsipimstngiv 1 wasimig yAmmBmgm muguamumms megaosn
HAUASINI YRR AnTRunRuisumenmmamsisy |

wRsITRORRUIBU LIRS Fhian climateric fruit IEUEIUELBUEIINLHG
g owme Mimy g gribammeinignmu plnoheivisGasoysnuhg!
RRGIMSENMINNIES Y INUIgeRITHR uth 1BAEIineIAgmmmSIDaINMmOGYEMm 89 g
TWEMYEENE 1 MIpUBINyw oS IgwElmiGimw misigugienne (PHTRC,
1984) 1 MitAIge lnYm (Snd gRgimisinsytutes) isisRummisdgmigniismma
ud mewmaugwmagig fgRnowus 8 TS MW MUTUEYSNG 4 mﬁjmgmaﬁjs
11HG1g]8 g%mmmmﬁ%ﬁmmmmm@%gﬁmgﬁﬁ?@sgﬁqﬁﬁmm BRI S U0 gRgs
ud mpiudén Fultidnspigmagumima migiasm |

mMTIOSHmn  gRRuunmosmagEmAmutnIdiEt  alea s uuieisy
RUARUIEUALG 1 hagnnienn:itniyn 84 nNsEmgigmweEisn iehnuha

o o

uinmywing Tigeisit 1gw 89 10inMe BnogsihwanImn{amA ean:itnignssume
MR SOABUSEIHUMEuSEHIaEn (Iag broceoli, FNEH thywBuGnEtiituans
MBRWIRNESNBIeIfi uuanRuged 4

iglen{minns SORUMEeguMNnYsIsMIATENARANMN 51 BUNSJUHTEMS
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guuminnORhHsiRigmu mEgwugwmIniusinuENEG  Ehwmim
A Duanismimius I8uEiegunnsinniguund 59 wANWw (Kasmire &

Ahrens in Kader, 1992) 1 mifnndsusmimius Fuamasnnmigsihwiifnygmss
UNE Bs9dme yge  RggnRmwanubAnnggitynsigamaiiunEiEngags
RO R[0T 4
HUCTBHBEY

IRENTINRMARLARL  MEIuEUmINiEusRsh B SIMIRNARUHRL
EnnRfulng ielnmeiE 1 inmsRintaaimatain suhwmemiutmi 84 ninfsgs |

RntIswgse inwnhAigumeing oo Ba obk Wy (¢ 181 ¢d i dinnimi
MSUNiRy ean:iBAIBWEHSY U Pick up IRBUHSIMNUATMWTSANG 99 161 g0 wy (B2

161 mi Hep

[U#i61 : Selders, AW. et al. 1992. Facilities for Roadside Markets. Northeast Regional
Agricultural Engineering Service/ Cornell University Cooperative Extension.
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[U#i61 - Pantastico, Er. B. 1980. FAO/UNEP Expert Consultation on Reduction of Food

Losses in Perishable Products of Plant Origin. Working Document 2: Fruits and
Vegetables. (6-9 May, Rome : FAO)

st BEdiuEmnln ARG ERUEUIEN 1 SAlEumsuing
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mitfininfigensuns i Tanganeg 8 msuiimgwsnominbrsbanm
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RIVETED PLATFORM

HINGES

FRONT VIEW OF STAIRS (wood or steel matting)

[U#i61 = Pantastico, Er. B. 1980. FAO/UNEP Expert Consultation on Reduction of Food

Losses in Perishable Products of Plant Origin. Working Document 2: Fruits and
Vegetables. (6-9 May, Rome : FAO)

SSHRQEINRGRTIRTRNSE

IglinRIB ARG RRUIBMIS M BTN YSINUIESENT HRIGRNAMENW
IBIHNHANMN 83 MAUSWMINEHUY tmmmm‘;ﬁgﬁﬁﬁjﬁﬁmmﬁ?tjﬂgmmmmﬁiﬁﬁ@ﬁmﬁm 9
IQsTsAm A wisTmnugngntemy Al wghnpdulissiog: 6 el
gt 1 AiHEIGSHIMMIMWISNG © ppm MEMBEIINWYSSBIBMUL Yithtw
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mB-ma°F, 0-©°C

ulg By Bapi

anise collard* parsnip casaba melon
artichoke cut raddichio cassava
arugula* vegetables | radish crenshaw melon
asparagus* daikon* rutabaga dry onions
bean sprouts | endive* rhubarb ginger
beet escarole* | salsify honeydew melon
Belgian garlic shallot jicama
endive* green spinach* potato
bok choy onion* snow pea* Persian melon
broccoli* herbs(not | sweet corn pumpkin
broccoflower* | basil) sweet pea* squash; winter, hard rind
brussel horseradish | Swiss chard sweet potato*
sprouts® Jerusalem | turnip taro
cabbage* artichoke | turnip tomato; ripe
cantaloupe kale greens* mature green
carrot* kohlrabi waterchestnut yam*
cauliflower* | leek* watercress
celeriac lettuce*
celery* mint
chard* mushroom
chicory* mustard

greens*

parsley*
mk-ma°F, 0-k°C tt-9t°F, 9M-96°C
Apple fig atemoya mango
quince gooseberry banana mangosteen
apricot grape breadfruit | papaya
raspberry kiwifruit* cherimoya | plantain
avocado, ripe nectarine coconut pummelo
strawberry peach grapefruit* | rambutan
blackberry pear; Asian lemon* sapote
blueberry pear; European lime* soursop
cherry persimmon*
currant plum
cut fruts prune
date

gianuigumsmmwEthidasuituinwesewthwingigs

[U#i61 - Thompson, J.F., Kader, A.A. and Sylva, K. 1995. Compatibility Chart for Fruits and

Vegetables in Short-term transport Storage. University of California DANR
Publication 21560 (poster).
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FtERIpIna, MSTYBIRIeSMm

sanwywigsimItidms misie suwnd ulsnpireisinigueinung S
winwy  egniuiyimsminiguidniinhastatusimuity maugw
inwnshayuingisunisivemiGany 1 sipumivinoennmess  mhngdnon
BURSUUNUNYREwENTIHEDEEY  iTmAhfnulThwhsiugtiynime 1 sl
winRdntUYn  mEmegiing lwnhAgeieiganesituhmsiemghhieiEugises
gl 1 i yiies PHTHMmAMEEMISNESEIRNW RSNt imsismnGim

y fimsmegAmiuimigosgs§mngiongi 1

A F e

I
e e e T o i e e o WO 1

I} w ® ® Dump Tabie

| e
S

[T > Selders, AW. et al. 1992. Facilities for Roadside Markets. Northeast Regional
Agricultural Engineering Service/ Cornell University Cooperative Extension.

BRIV YWEgeMEI BTG MIMWERLGS U HRUANWIG MW EmImag

o ”

GIgANMmN g mIGBetdm 1 Himmtinmsuinmenn M uIssMemginEmANIHEL & righ

1 1 ~
o

inmuiRaoiiogineg hagn u igignipoaitiven 5 mEmuntnnnnnivetmes

U ~a

iglensiuaRinnimims 1 inhAi s piimemusiggnshim e 4

BREAKERS
EMPTY LUGS RIPES FINKS TURNS EMPTY LUGS

EMPTY CRATES EMPTY LUGS

SORTER \ / E‘ /

-— 3= P ~— RUNOFF
. -9

i -..o-_.}'-.,.-. b -
5" ROLLER CONVEYOR SORT BELT

=<

FULL CRATES GREEN TOMATOES

[U#i§1: USDA. No date. Tomato repacking methods and equipment. USDA Marketing Service,
Transportation and Facilities Research Division, Marketing Research Report No. 597
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ﬁiiiﬁg

o

miugRmiiniimituigegumsgimma all 81 wpan:hwsmngiGime 1 agn
i%} Climacteric mugiglnbiBuighinaiuhigumamuniiign 4

%’Q Climacteric gﬁmsfﬁiﬁiﬁ mjmré TR "ffﬁteji breadfruit, cherimoya 118 feijoa,
fig, [iun. Bl antw, AR EyItans. i passion fruit, {1, 8§10, NORIER, quince, AU,
sapote, SYUTANH, stone fruit, (apricots, nectarines, peaches, plum) §i TUATTS 9 Lﬁtﬁg%giﬂﬁ
ginssywsgs posbpyuswshoumsiy Tusing” MEuSnsuNUH{IYUte
sngmstinneg 115 H1 84 wAmswpan: Ssuymitominwiligiginma S
hws:mowwaishouigupyutushinuivaima ihwmegishimidy 1 mimigsutsd
11T YIG 4

RURRUYWEgsUINMUIMANEGigsuNsBasinuéy  iggiisgums iy
apricots mjmtj LﬁﬁjﬁLﬁgi nectarine, peach, pears 84 passion ﬁ?ﬁﬁ?mnﬂaﬁjsmﬁfgjs 84
uAMETIIIEIAG climacteric BigiginmuiRufinfimig e IHnD cluimacteric Ywagsig]
gt Bty il Subsuillsdivanmiaiigtnmdis uighidues |

1%} Non-climacteric {igistibiBuip@siBun{gimimmiginedinamuen shusing
sishinuignigpinsinuyutn hshBsmsmiugdigiminiginmsig 1 1wt i
huug:mn SYmsFANMN pRsITiiEhnsysinugnmiuem |

’f'@ Non-climacteric gtﬁﬁgsgﬁms berries, %E&[’ijti (lemons, limes, orange, grapefruits,
mandarins, tangerines) {§iffi, date, 51, SOiUMWL. FiRUS, M. wINOMN. 1{HE, Y. 681,
strawberry, summer squash, tamarillo 1 éﬁﬁ 9
15 Non-climacteric ShsigtunuigiSumuinnsismivgithwadisingigeis 1t aemnini
11} strawberry 18IS ESINMEREsMSMA NN ¥ moiguigimasig
umi{gimsivs iMwiiginsdhmunin]s wasidhfimwgingies 1 IR8dnunang
simaiguiuahunginiginu g giigsnsiutamanmion isugimmngstns
[T YURUHSINRISSIS ¥

gemaumiusRlRtuysinuuisifaGg u uinwoiigumissidinmwahy D
gighin [Dugiudnintudiviims IRs 84 wn 1 mudimaunwadsiagigsitunning

iRmamumiiiHgigsng Wumune 81 1ssmsisifiims me y gaithings 4
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Bnisinm: Ainrvigreuudedentige glusmhigusiguugisifung
[IIRY 900 ppm ENTILIIN GE 181 9 IH{EHIMI [ 0.0E cubic feet/iti i8S
11GigsNiMgUsTUSiumsesyl 9000 cubic feet 1 THMEITRNGE B E]MONRRGLANS
mrﬁs‘itgmmgmﬁ'jm%%gjsgmmgtﬁ 88 gumausy 1 mivdithwiniewmui{iimaiFs

gty Rgimgumamsinmennuamamn iNwhtndingig sgumaingigsusius 4

1w

mIBRIIasthygumy :

Air
Qutlet
Hole ke Q) Blawer

« Tubing for
Tamatoes Ethylene
Flowmeter

Two Stage
S Regulator

=« Ethylane
Cylinder

[U#i61 - Kasmire, R.F. 1981. Continuous flow ethylene gassing of tomatoes. California
Tomatorama. Fresh Market Tomato Advisory Board Information Bulletin No. 29.

mindnfmsuigudnmiuifiniugies auisn Internet site of American Ripener Co.,
Inc. at http://www.ripening.com U Catalytic Generators, Inc. (International Ripening

Company) at http://www.Qasupplies.com

mfmsmifemivdhmifadiesiuuimhumigsmatamunuisiibhuitn
B Egennyg 1 TEmpmssnsgiimamimibadeng |

RWSMART I M M mEBuTIMmiHEigsythinmss {(O-AIHGw) Mk
saiehBdjuditinmsigumemuidnmEmanis 1 il BmaiEmneiEth spray
sinnningigsisuunmStuifiass pH 84 /gdansinjuiRsigii 4

[U#i41 - Kays, S.J. and Beaudry, R.M. 1987. Techniques for inducing ethylene effects. Acta
Horticulturae 201:77-115.

wmdgshgingmrsininiudpinetifs imPmosnomisndanniua

BEMSUINMIS Almnguenn My :

maHmaisumsHednantiHmgs (2-chloroethane phosphonic acid)
gl iR Ny IR HiE
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ma{i{ed

gam 8 sginumensdn (posiBmangitunsuinmai

HuH IS8R [HiMsHeBHINTI)
i i 3ER{HUIY

Postharvest fruit ripening

Bananas, tomatoes (FL)

Pre-harvest fruit ripening

Peppers, tomatoes

Fruit removal

Apples, carob, crabapples, olive

Defoliation

Apples, buckhorn, cotton, roses

Fruit loosening

Apples, blackberries (WA, OR), cantaloupes, cherries (CA,
AZ, TX), tangerines

Maturity or color
development

Apples, cranberries (MA, NJ, WI), figs (CA), filberts (OR),
grapes, peppers, pineapple, tomatoes.

De-greening (preharvest) Tangerines
De-greening (postharvest) lemons
Dehiscence walnuts
Leaf curing tobacco

Flower induction

Pineapple and other bromeliads

Sex expression

Cucumber, squash

Flower bud development

apple

Plant height control

Barley, daffodils, hyacinth, wheat

Stimulate lateral branching

Azaleas, geraniums

[U#i61 . Reid, M.S. 2002. Ethylene in Postharvest Technology pp.149-162. In: Kader, AA.

(ed). Postharvest Technology of Horticultural Crops. Univ. of California , Div. of
Agriculture and Natural Resources, Publication 3311.

mnbigRiMBTINMhmingnilntm 81 dgumnudadnosiniumsigwissitumed

Rnne | Sanntifis (mg | Aumiied | swioethide | O u§ | Ay ween | Hidithiand
1 ° ~o o o o o - _

avocado 62-157 10-100 12-48 59-65 40-55 0.81
(15-18) | (4.4-13)

banana 25-110 100-150 24 59-65 56-58 0.81
(15-18) | (13-14)

honey dew | 20-27 100-150 18-24 68-77 45-50 0.94

melon (20-25) | (7-10)

Kiwifruit 16-22 10-100 12-24 32-68 32-33 0.86
(0-20) (0-0.5)

mango 40-200 100-150 12-24 68-72 56-58 0.85
(20-22) | (13-14)

orange 22-34 1-10 24-72 68-72 41-48 0.90

degreening (20-22) | (5-9)

stone fruit | 12-81 10-100 12-72 55-77 31-32 0.90
(13-25) | (-0.5-0)

o8k
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tomato 24-44 100-150 | 24-48 68-77 | 50-55 0.95
(20-25) | (10-13)

'gansy bbo ifyjegmmssiEindanngifiuth (BTU/ton/24 hours)

[U#i61 - Thompson, J.F. 1994. Ripening facilities. Perishables Handling Newsletter, Nov.
1994. Special Issue No. 80: 5-8.

mIsiee[meise Amugusndanae]i dnuiimanywgesigung g fhs
UgUgHI BRI MBI [HRIDMIINIMBAMKDYSHS 1 Dhsunmaginahiviguidnm
W NSEUNSJUFHMMOMUST Y BnUnimSANeANwNmMiENtugs mi[as Rk
M0 84 Ny 89 Aigue BN mENmBRRUSEUMStANTE  signmwes”
(Thompson, 1994) tsﬁgtﬁ‘fgsﬁnﬁﬁmmnﬁsmjﬁm%nnsﬁtss 9

Ventilation inlet
Humidistat \

eating unit

Humidifier
False ceilinq—\ / Thermostat—
p— \ L5, _/ \'-* — ‘\_
____,,.,--Curmin Curfuin—m\
Wall or fixed curtain Curtain (raise for entry)
— — -— J
' Pallet | boxes
\. = — r—m -J
- = = = /

Solid floor

[U#i61 - USDA. No date. Modernizing Handling Systems for Florida Citrus from Picking to
Packing Line. Agricultural Research Service, Marketing Research Report No. 914.

vgiudigwmesiigsoywigemumeuuntiBehuvgtia s odni{uRvinigs
3 ihanghInasGaRa B giunhmsimu el s uotinusgwisinuys |
igipynnniss yimsmspigmepinsfusidisggmiimwmsmiBimouetsw  u

ideslinasinye 4
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I e RS R g R NT MM UBLMIERNSE] ymusiepmuRIyw |
mihAin i ganigiywiimwnsmeDotimigs  poniigmpgine
msiguugiugsywe 1 antnfnspsqnwuigsfiuyuiubigmephsahnimisis
fyHTHRIMY Sherman &4 Gull (1981)

e punighyw

15881V

\

T;__. i
L

[U#i61: Sherman , M. and Gull, D.D. 1981. A flow through system for introducing ethylene in
tomato ripening rooms. University of Florida/IFAS , Vegetable Crops Fact Sheet 30.
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At Hardlgr

[U#i61: Modular Ripening Company, Inc. 1994. Norfolk Virginia
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FUSIFEEISB

gianduinmenn{muiss [HinsijudiBdpDdniswatugsh Sanigumsthys
U0  (cruiciferous) guiggnannivmiButsigiBumnpmAthwsnn g nmuiiss
MEGIIRN U MIUIOEHY Y danduganuigmenisyiinmiunuiguign  guafst
Cornell University Extension Service, 304 Riley-Robb Hall, Ithaca , New York , 14853 9

=

wgimImAGARRTURY G 161 ¢ pound 1siirigisigt foot mis nomIvmstgay
moptywigy wmsgumntiunesitginihaGantmnw 1 REmiugwsntn S
UINRINShAfg iNwIgnMuRENmItsNeMER]IEw e 1

ISINEMITNMRUERUANRIURY  OUiREW  YeUnIaRuntumsss

IMAGEMMIMIBLHRUN MISENRINwANG 8 MIURhAULSANIUR RN

[U#i67: Bartsch, J.A. et al. No date. Construction and management of an iced produce display.
Cornell University , Agricultural Engineering Extension Bull. 438.
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HuomMuWEHTIMSH MNwmUesutnisn 1 [positmiehanitunmissiiigiipiadn

ERTR YU RS

Elrer

DRAIN

n{pinme 51 1§RnSw iggngn 89 Muuinmimwwehithpw 1 mimEsie

miguens Sy slnsuisutisuutgmsinunighn iSuBandn iwmsthipanismigs

2t fsBany Si 1HEIge

Rinnuituegunasimmfjmslnuthiaiuneg :

Artichoke Mustard greens
Beans (snap) Onions (green)
Beets Parsley
Broccoli Parsnips
Brussels sprouts Peas

Cabbage Peppers
Carrots Radishes
Cauliflower Rhubarb
Celery Shallots (green)
Collards Sprouts

Corn Summer squash
Eggplant Swiss chard
Endive Turnips

Kale Watercress
Lettuce

MBI FMAMNENMMARINUE 0 Ussial swMHUs foot HANSH MY

foot ¥ gREINTHIBUMSUINMEMIMEISE S HNUGRNNRIG]H NBINMSMY Cornell

University Extension, 304 Riley-Robb Hall, Ithaca , New York 14853 9
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HuomMuWEHTIMSH MNwmUesutnisn 1 [positmiehanitunmissiiigiipiadn

ERTR YU RS

Elrer

DRAIN

n{pinme 51 1§RnSw iggngn 89 Muuinmimwwehithpw 1 mimEsie

miguens Sy slnsuisutisuutgmsinunighn iSuBandn iwmsthipanismigs

2t fsBany Si 1HEIge

Rinnuituegunasimmfjmslnuthiaiuneg :

Artichoke Mustard greens
Beans (snap) Onions (green)
Beets Parsley
Broccoli Parsnips
Brussels sprouts Peas

Cabbage Peppers
Carrots Radishes
Cauliflower Rhubarb
Celery Shallots (green)
Collards Sprouts

Corn Summer squash
Eggplant Swiss chard
Endive Turnips

Kale Watercress
Lettuce

MBI FMAMNENMMARINUE 0 Ussial swMHUs foot HANSH MY

foot ¥ gREINTHIBUMSUINMEMIMEISE S HNUGRNNRIG]H NBINMSMY Cornell

University Extension, 304 Riley-Robb Hall, Ithaca , New York 14853 9
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[U#i61: Agricultural and Biological Engineering. No date. Description and Price List of Plans

for Storages and Market Stands for Fruit and Vegetables. Cornell University
Extension Bulletin 851-S.
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2UMNN Y zucchini 251b

[U#i61 - Bills, J. and Bills, S. 1974. Home Food Dehydrating. Bountiful , Utah : Horizon
Publishers
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Processing 18151 o&&l inedmuihts Fellows and Hampton ¥ itH#8aHIBRSHEGIANAH
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Hand-operated fruit press

[U#i67 - Intermediate Technology Publications, 1987. Post-harvest Crop Processing: Some
tools for agriculture. Intermediate Technology Publications. London , England . 29 pp.
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[T#i67 . Chioffi, N. and Mead, S. 1991. Keeping the Harvest. Pownal , Vermont : Storey

Publishing. McClure, S. 1992. The Harvest Gardener. Pownal , Vermont : Storey
Publishing.
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[T#i6r Miller, M. et al. 1981. Drying Foods at Home. University of California , Division of

Agricultural Science, Leaflet 2785. Hobson, P. 1994. Making and using dried foods.
Pownal , Vermont : Storey Publishing.
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[T#i67 - Miller, M. et al. 1981. Drying Foods at Home. University of California , Division of
Agricultural Science, Leaflet 2785.
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[U#i67 - Intermediate Technology Publications, 1987. Post-harvest Crop Processing: Some
tools for agriculture. Intermediate Technology Publications. London , England .
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STRAW MATS
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[ - Kitinoja, L. 1992. Consultancy for Africare/ USAID on food processing in the

Ouadhai, Chad , Central Africa . Extension Systems International, 73 Antelope
Street , Woodland , California 95695 .
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[U#61 - Intermediate Technology Publications, 1987. Post-harvest Crop Processing: Some
tools for agriculture. Intermediate Technology Publications. London , England . 29 pp.
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[U#i1 - Mrak, E.M. and Phaff, H.J. 1949. Sun-drying fruits. California Agricultural
Experiment Station Circular 392.
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[T#e1 < Fuller, RJ. 1993. Solar Drying of Horticultural Produce: Present Practice and
Future Prospects. Postharvest News and Information 4(5): 131N-136N.
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[UFi61 - FAO. 1985. Prevention of Post-Harvest Food Losses: A Training Manual. Rome :
UNFAO. 120 pp.
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[U#if1: Clarke, B. 1987. Post-Harvest Crop Processing: Some Tools for Agriculture. London,
UK : Intermediate Technology Publications.
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[U#i61: Kader, A.A. and Thompson, J.F. 2002. Postharvest handling Systems: Tree nuts. Pp.399-

406. In: Kader, AA. (Ed). Postharvest Technology of Horticultural Crops. University of
California , Division of Agriculture and Natural Resources, Publication 3311.
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[U#i61 - Georgia Cooperative Extension Service. 1984. So Easy to Preserve. University of
Georgia , Athens, Georgia .
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African daisy supported on a screen of chicken wire:
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[U#i61: Rogers , B.R. 1988. The Encyclopaedia of Everlastings. New York : Michael Friedman
Publishing Group, Inc. 191 pp.
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[U#i61 . Georgia Cooperative Extension Service. 1984. So Easy to Preserve. University of
Georgia , Athens , Georgia .
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mﬁiﬁmmmtﬁﬁsﬁﬁnlﬁﬁjﬁ Cornell University’s Good Agricultural Practices Program (e-mail:

eab38@cornell.edu) 4
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[U#61 - Gorny, J.R. 1999. Chapter 10: Food Safety for fresh horticultural produce. In:

Kitinoja, L. and Gorny, J.R. Small-Scale Postharvest Technology: Economic
Opportunities, Quality and Food Safety. Postharvest Horticulture Series No.21,
Department of Pomology, University of California, Davis
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[U#i61 : Cornell University GAPs Program. 2000. Reduce Microbial contamination with
Good Agricultural Practices.
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[U#if1 & Cornell University GAPs Program. 2000. Reduce Microbial contamination with Good
Agricultural Practices.
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[U#i61 - Gorny, J.R. 1999. Chapter 10: Food Safety for fresh horticultural produce. In:

Kitinoja, L. and Gorny, J.R. Small-Scale Postharvest Technology: Economic
Opportunities, Quality and Food Safety. Postharvest Horticulture Series No.21,
Department of Pomology, University of California, Davis.
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[UFi61: Gorny, J.R. 1999. Chapter 10: Food Safety for fresh horticultural produce. In:

Kitinoja, L. and Gorny, J.R. Small-Scale Postharvest Technology: Economic
Opportunities, Quality and Food Safety. Postharvest Horticulture Series No.21,
Department of Pomology, University of California , Davis. Cornell University GAPs
Program. 2000. Reduce Microbial contamination with Good Agricultural Practices.
Harris, L.J., D. Zagory, and J. R. Gorny. 2002. Safety factors. p. 301-314, in: A.A.
Kader (ed). Postharvest Technology of Horticultural Crops, third edition. University
of California, ANR Publ. No. 3311.
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[U#i61: U.S. FDA. 1998. Guide to minimize microbial food safety hazards for fresh fruits and
vegetables. Food Safety Initiative Staff (HFS-32). http://www.fda.gov
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i§sgumsiifineuiguAnngl Buifmnmms gudnhdsinymisnnmuiss:

California Department of Food and Agriculture, Food Safety Issues
(http://www.cdfa.ca.gov/ahfss/ah/food_safety.htm ).

Cornell University

Department of Horticulture

134A Plant Science Building

Ithaca , New York 14853-5904

GAPs Program: (607) 255 1428;
http://www.cce.cornell.edu/store/customer/home.php?cat=252

Gateway to U.S. Government Food Safety Information: http://www.foodsafety.gov

International Fresh-Cut Produce Association

"Food Safety Guidelines for the Fresh-cut Produce Industry 3rd Edition™
1600 Duke Street Suite 440

Alexandria, VA 22314

Phone (703) 299-6282; http://www.fresh-cuts.org

Produce Marketing Association

P O Box 6036

Newark , Delaware 19714

Phone (302) 738 7100; FAX (302) 731 2409; http://www.pma.com

United Fresh Fruit and Vegetable Association

"Industrywide Guidance to Minimize Microbiological Food Safety Risks for Produce"
727 N. Washington St .

Alexandria , VA 22314

Phone (703) 836-3410; http://www.uffva.org

University of California

FoodSafe Program

One Shields Avenue , Davis , CA 95616

Phone (530) 752-2647; http://foodsafe.ucdavis.edu

U.S. Department of Agriculture, Food Safety and Inspection Service, Q & A about
HACCP. (www.fsis.usda.gov/QA/haccpg&a.htm)

U.S. Department of Health and Human Services, Food and Drug Administration
( http://www.fda.org ).

A guide to minimize microbial food safety hazards for fresh fruit and vegetables.
(http://www.foodsafety.gov/~dms/prodguid.html)

Western Growers Association

"Voluntary Food Safety Guidelines for Fresh Produce™
P.O. Box 2130, Newport Beach , CA 92658

Phone (714) 863-1000; http://www.wga.org

Bmie



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

LEesWEEsIegeal

Aiyer, RS. et al. 1978. No-cost method for preserving fresh cassava roots. Cassava Newsletter
4: 8-9. Cali, Colombia: CIAT.

ASEAN-PHTRC. 1984. Village Level Handling of Fruits and Vegetables: Traditional
Practices and Technological Innovations. Postharvest Horticulture and Training Center,
College of Agriculture, University of the Philippines at Los Bafios. Extension Bulletin No. 1

Bachmann, J. and R. Earles. 2000. Postharvest Handling of Fruits and Vegetables. ATTRA
Horticulture Technical Note. 19 pp. (http://www.attra.ncat.org)

Brackett, R.E. 1999. Incidence, contributing factors, and control of bacterial pathogens in
produce. Postharv. Biol. Technol. 15:305-311.

Broustead, P.J. and New, J.H 1986. Packaging of fruit and vegetables: a study of models for
the manufacture of corrugated fibreboard boxes in developing countries. London: TDRI. (for
information contact NRI, Central Avenue, Chatham Maritime, Kent, ME4 4TB, United
Kingdom).

Campbell-Platt, G. 1987. Fermented Foods of the World: Dictionary and Guide. Stonam,
Massachussetts: Butterworth Heineman.

CIP. 1982. Annual Report. Lima, Peru: International Potato Center.

FAO. 1986. Improvement of Post-Harvest Fresh Fruits and Vegetables Handling. Regional
Office for Asia and the Pacific. Maliwan Mansion, Phra Atit Road, Bangkok, 10200,
Thailand.

FAOQ. 1989. Prevention of Post-Harvest Food Losses: Fruit. Vegetables and Root Crops. A
Training Manual. Rome: UNFAO. 157 pp.

Fellows, P. and Hampton, A 1992. Small-Scale Food Processing A Guide to Appropriate
Equipment. London: Intermediate Technology Publications. 158 pp.

Grierson, W. 1987. Postharvest Handling Manual, Commercialization of Alternative Crops
Project. Belize Agribusiness Company/USAID/Chemonics International Consulting Division,
2000 M Street, N.W., Suite 200, Washington, D.C. 20036.

Hagen, JW. et al. 1999. California's Produce Trucking Industry: Characteristics and
Important Issues. California Agricultural Technology Institute's Center for Agricultural
Business, California State University, Fresno, California

Hardenburg, R.E.. et al. 1986. The Commercial Storage of Fruits. Vegetables. and Florist and
Nursery Stocks. USDA Agriculture Handbook 66. 130 pp.

Harvey, E. et al. 1990. Harvesting and postharvest handling of papayas in the Caribbean.
Bridgetown, Barbados: Inter-American Institute for Cooperation on Agriculture (11ICA).

Hunsigi, G. 1989. Agricultural Fibres for Paper Pulp. Outlook on Agriculture 18 (3): 96-103.

Bmm



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

Kader, AA (ed). 2002. Postharvest Technology of Horticultural Crops (3™ Edition). UC
Publication 3311. University of California, Division of Agriculture and Natural Resources,
Oakland, California 94608. 535 pp.

Kitinoja, L. (1999). Costs and Benefits of Fresh Handling Practices Perishables Handling
Quarterly, Special Issue: Costs and Benefits of Postharvest Technologies, No. 97: 7-13

Kitinoja, L. and Gorny, J.R Postharvest Technology for Small-Scale Produce Marketers:
Economic Opportunities, Quality and Food Safety. 1999. UC PTRIC Horticultural Series No.
21

Kupferman, E.M. 1990. Life after benlate: an update on the alternatives. Washington State
University Tree Fruit Postharvest Journal 1(1): 13-15.

Liu, F.W.. 1988. Developing practical methods and facilities for handling fruits in order to
maintain quality and reduce losses. Postharvest Handling of Tropical and Subtropical Fruit
Crops, Food and Fertilizer Technical Center for the Asian and Pacific Region, Taipei 10616,
Taiwan.

Lurie, S. 1998. Postharvest heat treatments of horticultural crops. Hort. Rev. 22:91-121.

Mitchell, F.G., Guillon, R., R.A.. Parsons. 1972. Commercial Cooling of Fruits and
Vegetables. U.C. Extension Manual 43, University of California, Division of Agricultural
Sciences, Oakland, California 94608.

Moline, HE. 1984. Postharvest Pathology of Fruits and Vegetables: Postharvest Losses in
Perishable Crops. U.C. Bulletin 1914, University of California, Division of Agriculture and
Natural Resources, Oakland, California 94608.

NRC. 1992. Neem: A Tree for Solving Global Problems. Washington, D.C.. Bostid
Publishing Co. 141 pp.

Natural Resources Institute. 1994. Manual for Horticultural Export Quality Assurance.
Chatham, UK: Natural Resources Institute. (http://www.nri.org)

Pantastico, Er. B. 1980. FAO/UNEP Expert Consultation on Reduction of Food Losses in
Perishable Products of Plant Origin. (6 May 1980, FAO,, Rome). 54 pp.

Paull, R.E. and J.W. Armstrong (eds). 1994. Insect pests and fresh horticultural products:
treatments and responses. CAB International, Wallingford, UK, 360 pp.

Proctor, F.J. 1985. Post-harvest handling of tropical fruit for export. The Courier 92: 83-86.

Reyes, M. U. 1988. Design Concept and Operation of ASEAN Packinghouse Equipment for
Fruits and Vegetables. Postharvest Training and Research Center, University of the
Philippines at Los Barfios, College of Agriculture, Laguna.

Rangarajan, A, et al. (no date). Food Safety Begins on the Farm. A Grower's Guide: Good
Agricultural Practices for Fresh Fruits and Vegetables. Ithaca: Cornell University. 28 pp.

Shewfelt, R.L. 1990. Quality of Fruits and Vegetables. A Scientific Status Summary by the
Institute of Food Technologists' Expert Panel on Food Safety and Nutrition. Institute of Food
Technologists, 221 North LaSalle Street, Chicago, Illinois 60601.

bme



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

Shewfelt, R.L. 1986. Postharvest treatment for extending shelf life of fruits and vegetables.
Food Technology 40(5):7078, 89.

Shewfelt R.L. and Prussia, S.E. (eds). 1993. Postharvest Handling A Systems Approach. San
Diego: Academic Press, 358 pp.

Smilanick, J.L 1995. Status of postharvest fungicides and growth regulators. Perishables
Handling Special Issue No. 82: 30-32.

Smilanick, J.L and J. Usall i Rodie. 1995. Biological control of postharvest disseases of fresh
fruit. Perishables Handling Special Issue No. 82: 19-20.

Sommer, N.F., R.L. Fortlage and D.C. Edwards. 2002. Postharvest Diseases of Selected
Commodities. In: Kader, AA (ed). Postharvest Technology of Horticultural Crops (3rd
Edition). UC Publication 3311. University of California, Division of Agriculture and Natural
Resources pp.197-249.

Talbot, M. T. and Fletcher, J.H 1993. Design and Development of a Portable Forced-Air
Cooler. Proceedings of the Florida State Horticultural Society 106:249-255.

Thompson, A.K. 1996. Postharvest Technology of Fruits and Vegetables. Blackwell Science,
Ltd., Oxford, UK, 410 pp.

Thompson, J.F. 1994. Ripening facilities. Perishables Handling Newsletter. University of
California, Davis, Special Issue No. 80: 5-8.

Thompson, J.F. et al. 1998. Commercial cooling of fruits, vegetables, and flowers. Publ.
21567, ANR, University of California, Oakland, CA, 61 pp.

Thompson, J.F. et al. 2000. Marine container transport of chilled perishable produce. Publ.
21595, ANR, University of California, Oakland, CA 32 pp.

Thompson, J.F. et al. 2001. Effect of cooling delays on fruit and vegetable quality.
Perishables Handling Quarterly Issue No. 105 : 2-5.

Umar, B. 1998. The use of solar cooling to minimize postharvest losses in the tropics.
Tropical Science 38: 74-77.

Walker, D. J. 1992. World Food Programme Food Storage Manual Chatham, UK: Natural
Resources Institute.

Wills, R., B. McGlasson, D. Graham, and D. Joyce. 1998. Postharvest: An Introduction to the
Physiology and Handling of Fruit, Vegetables, and Ornamentals. CAB International,
Wallingford, UK, 262 pp.

Zagory, D. 1999. Effects of post-processing handling and packaging on microbial
populations. Postharv. Biol. Technol. 15:313-321.

bme



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

sesoHoigs A: pranFsesigsielniseis
(updated November 2003)

gumiRh R0 SMugagoiEmEsPEins

http://postharvest.ucdavis.edu
g U [pANESMSISUIERI MM {UYUHA on-line MG ENIFITRMEMA]

ASsEINUMI RHRNINTI 84 qURINIMW T BRI {BS{UIAS 4

http://gasupplies.com
{68 International Ripening Company RRISIRUHRAKNUITRNA[HT [EHRUHRM

munmitangiwsmaisismiysgimiiuiustudisifinutn 9

Samagis R0 g5y sRégEmsuMses
http://www.ams.usda.gov

http://www.ams.usda.gov/nop/ (National Organic Program standards)
http://www.ams.usda.gov/fv/ (Fruit & Vegetable Programs)

http://www.ams.usda.gov/tmd/ (Transportation & Marketing Programs)

IhAgGRNInGnYS NWRSHGRYMIE (AMS) 9 iﬁjﬁﬁg%ﬁpiﬁﬁjﬁggﬁﬁm;m
AT SOARUBgs[Hiyw--Aunw. tonswGnits, uig B4 ignb. vwwy B [MosmE,
Uiy 84 PNy AgidehmesmasntnmisuRlaiheng samiHhs S8 whngnims
g1 nonmonueinmet  pRuiENUOmNgivuimsth  Perishable  Agricultural
Commodities Act and the Federal Seed Act 1 figiGnlatm AMS fhigajiEunuttng fy
[UIRHERNT B miuemSm mipniphiigme 8 Agidgospumangsy 84 Mg
ReHRUENTAEImumisig |

http://www.aphis.usda.gov/

iﬁﬁjﬁﬁ‘giﬁﬁ'j Animal and Plant Health Inspection Service (APHIS) & MINITUANES
WSEUE 81 INMH IR MIEIGMmY :

o miniEsmSimINwuRnmeiH 59 SH0ens (i,

o (mefige] B ijusnmsim B nfinngiunenr g,

o hernw 84 sfuduemmANg Ry SRinelSuemn 89 15 8

bma



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

WAL NUMN B} 84 MINNMATEE 4

http://www.aphis.usda.gov/ppg/manuals/online_ma nuals.html
ijm'jﬁjﬁ'j APHIS/Plant Protection 81 Quarantine Manuals %ﬁmmsmtﬁgjﬁ[gﬁﬁ 9

http://www.aphis.usda.gov/ppg/manuals/pdf_files/F\V%20Chapters.htm
AONBENUSIEH vl B IHAT - Gagihiminmiummsh online)

MGEasUSTBESHSHY

Small-scale Postharvest Handling Practices: A Manual for Horticultural Crops
ADB-RETA 6208 Trial Planning and Training Workshop
October 17-18, 2005, RIFAV, Hanoi, Vietnam 253

http://www.bluebookprco.com/
The Produce Reporter Company Blue Book Services ngﬁimmmmaﬁmﬁEEﬁjmﬁms

ReMEheniig Sum AN SIUR HREMILU NS MENe
http://www.ams.usda.gov/tmd2/ ccard
ARG AnisinuAnsuAMLE MIPRURITMEBOUIEUtn MIGEERnT 5 midntos
MW UTEURAENT Ghana 1 TURNWIBMSEMIRBNTUANSUAMA S8 MIMUISIM&EHNI

HIHS 9

http://www.agoa.gov/
[UMMEUH Clinton MSUSUFIWEMN African Growth and Opportunity Act (AGOA)

gmt@igﬁt&mﬁtﬁ%@@ oG gium ® ©000 T Title 1 of The Trade and Development Act of
8000 BIIMEGLSTAjHIBAGAEHHIINNO e mTIRMwugmMIS [Hin [hiunigs
wmdpmuinsunwghc 81 naniGinnadiuen 1 jsumusipilunmesinpanssmns
SemIuEMINMEUME P RaemIpniphl g m0fnsmuimw DRUENL U iwhiy

igEE 1 shnyigumsinimusitaivantmiss Bamsuisamess 4

Www.pma.com
AREERNIBOHtL Buuilnigly) osceé RhwmnumingnymnnitnBshindii

finm thit bEoo wMBRIEuIEERNIGIRAG ulg pue 84 sUnsIEumANghiEeg]H
mesniaman 1 wodnidineismgisuniinny misnmw mintng 8 i8n

IR MUNITURgNTAY 9

©me



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

nEsIRNKSER NSNS

http://foodsafe.ucdavis.edu

o

AYIGRIRmOSIRmuMIuRIARIgNAW  California  BtMwgInimetLnntis

iswgwnmig Gt MR g mimigimntafmuns

Small-scale Postharvest Handling Practices: A Manual for Horticultural Crops
ADB-RETA 6208 Trial Planning and Training Workshop

October 17-18, 2005, RIFAV, Hanoi, Vietnam 254

http://ucgaps.ucdavis.edu
University of California's Good Agricultural Practices

http://www.foodsafety.gov
RiigimanimsivahAmuIgnuiimasinmuns

http://www.jifsan.umd.edu/gaps.html
ieafiiniinngliue US FDA i 7 mivifiswifimn St sanmasueaiulg 84 inind e

u u

http://www.cfsan.fda.gov/~dms/secguid6.html
nﬁﬁmﬁgigmﬁmgﬁgmmﬂﬁ 1

http://www.cfsan.fda.gov/~lrd/pes tadd.html

uRjEAENGRIRMasIAmmmI B mamatind — Sidmonmeipamyw
i ms o gumiige 8y MG U RN g MU yuRuisilonutywy iingsud
SRR R T D MRS GAMET HES [

ORI IIERI TSN HT N 4

Eab38@cornell.edu
ﬁ’;ﬁ% 11ied Cornell University ’s Good Agricultural Practices Program Eﬂitmmmﬁ}IMImm

Saudignmaimnsigmgndigsmusaniitut Food Safety Begins on the Farm: Good

Agricultural Practices for Fresh Fruits and Vegetables
Small-scale Postharvest Handling Practices: A Manual for Horticultural Crops

ADB-RETA 6208 Trial Planning and Training Workshop
October 17-18, 2005, RIFAV, Hanoi, Vietnam 255

bma



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

AUNYSHRANPIF TS PER
http://postharvest.ucdavis.edu

=)

ipilumnuivsannaignidn California (UC) gRsumBmimERminitiiaim
isiging A0 ulg S gD ssanmEiURumndnUgngn mimuisiStEnEnE
QUATAMI MW [T YR S HEUsH AR BeNmMIURUHIT sUanuisumoes 9

http://www.postharvest.org

TunwiBuET [ R g RnwHgThARmwmwgiminnshithwEsmssames
glgngioine S gnsdomo pysuitusmigihsinimisiigatamhg
1GREMUIBRISNI[MWUEURU, MIKETT 81 mIxgifsuinm 4 CDRom thi{bennadm: wul
imupguEuizumER NSRS igMEI Sy [ EUMURi 6.8 $ Bndiuhtn

Bl mitiugy 81 BAnmS

http://www.ba.ars.usda.gov/hb66/
AinnnpnstmsinnigiiimisnSysntumty sunsimfiimingny 106 USDA e

v0: mingngn gmmiigrgumigng uig S m 81w |

http://www.fao.org/inpho/

TUANITRERMINUPTTRIBUMS FAO  tMESWIAG B miimeyitie
TEHANDMAMEINMY on-line U download ©nUmit{maihiigans 1 mistsqyhmi
HUTIUR UCDavis 1 MIngiREmIuRuRi[mMunnuueunugEgs  wijfimimnsibnidom
ENATUTAY (eRYNGRG M) BtiHsanwSistiniumesplgmnimiuiviulg 8 ignd
I ERngEmoainGhs RGN 1 minnyipnemmaulmnisey wngn
G y DMIuANsuAMA B4 Bi0Enes 9

http://www.bae.ncsu.edu/programs/extension/publicat/postharv/

TuENISeRAIGSHEI anesigNits North Carolina State IEURAITING SN0

?smsfggﬁ Si MIUEEG M M (Y URUANTRHOAREI{ES |
Small-scale Postharvest Handling Practices: A Manual for Horticultural Crops
ADB-RETA 6208 Trial Planning and Training Workshop

October 17-18, 2005, RIFAV, Hanoi, Vietham 256

http://www.uckac.edu/postharv/
HRHANMRER Y ISaNAMIGNA California Kearney

Bme



IHBIESHT IR [ [ GRGITHS © it ItATingiing samanniyymng

http://postharvest.ifas.ufl.edu
[E MW YRS g Florida

http://www.fdocitrus.com
HNABUNR NSO [T YUBRIEE Florida 4

http://www.postharvest.tfrec.wsu.edu
m%mStLﬁ"ltﬁmmLﬁgﬂjﬁmﬁﬂﬁm?gjnujtﬁ Washington State University

http://www.postharvest.com.au/
NRNS BN ES [MUINU I YR Sydney (Australia)

http://www.sardi.sa.gov.au/horticulture/
Tenans{anihi 84 HRTgEH [ENUIR]

http://www.chainoflifenetwork.org
UnfmsglganwOmMIRURI MU [T YR |
Small-scale Postharvest Handling Practices: A Manual for Horticultural Crops
ADB-RETA 6208 Trial Planning and Training Workshop
October 17-18, 2005, RIFAV, Hanoi, Vietnam 257

http://anrcatalog.ucdavis.edu

TurnuissnaNMEnmItmeny w0 slide Tty thi{Bsdtnadny S anniujnyitonms

uifiaigii 54 RURNOUN it wresig N California 1 MsuuNsi iR NTmIime

o

nigmuInnsithw Ssuii§rinumims 8 downloadsifjio 4

beo



