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gﬁmn% HEHIN EULUTgEUIiS fUBABRAEIAICOllection center of a farmers” marketing association in Jessore, Bangladesh, with U-

shaped floor layout of packhouse operations.
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Evaporative cooler storage
(back of this building)

Records and storage room

Packing tables

Packed
produce
for
storage Sorting Sorting
or tables tables
dispatch
Weigh
scale
RECEIVING

gﬁﬁm§ﬂ] Collection center of a farmers’ cooperative in Banke, Nepal, with packhouse floor layout.
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gﬁmnéd Simple packhouse of a farmers” cooperative in Siem Reap, Cambodia, with floor layout of packhouse operations and the
vehicle for direct marketing of produce.

RECEIVING
Weigh Sorting and Storafge
scale cleaning area for
empty
containers
Grading/
sizing
Packing Holding
area before
dispatch
DISPATCH

gijrﬁﬂ§°)0 Open ground floor of a rural house in Southeast Asia converted into a packhouse.
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gﬁmnéeo Packhouse activities for cabbages for supermarkets: receiving and recording-wrapper leaf removal, butt trimming and lime
application for soft rot control-plastic film packing-crating and storage.
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gﬁmnﬁfa@ Some simple sorting tables for vegetables used in a packhouse or farmhouse.

Tomato quality grading
\/ Fruit ripening stages

Green Breaker Turning Light red Red
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

Deformation

Insect pest damage Fruit spots Bruising

Blossom-end rot Blotchy ripening

packing




Cauliflower quality grading

- ,\\4\_ TER
: -
"

Good for harvest With trimmed leaves Bare curd

T — ]
3 N ]

1' . o o =
Phomopsis fruit rot

Fruit borer damage Thribs damage A

gijmn?",‘als Pictorial quality defects of vegetables to guide sorting.
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gﬁmnéc)m Use of ground cover or raised floor to avoid contact of produce with the soil.
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Sanitizers:

ANREHRMEL 900 1§1900ppm IS (W ¢ 1516 apupMmuisHaNtin iRume
AUNGAIRBAURT (NaOC) &,Vd% it m,AGEID{RSH) itu:inuf 9 1gIm§ ikums
mﬁvgwﬁ?mm%saﬁﬁgammm§ﬁﬁ%§ﬁﬁgwmgwmﬁ'ﬁﬁmﬁw:(gﬁmn§9d)‘1
ﬁﬁjﬁﬁm@ﬁﬁmmﬁ&gﬁimmilﬁajn}amnmitjmmﬁgﬁﬂ

Calcinated calcium i3fUTNSufiyfl scallop (IS ANWH AIUWRIHARAUNT 0,09%
(0.9(MuBISIYfl scallop AMOMGHEM) NG URRLINE m iédmﬁiﬁﬁjmﬁs
giRmn (b 9) NI ST Mg UHMIEAES SHSmasHTS
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! Water I 100 ppm chork

gﬁmn§9d Reduction of Phomopsis rot in eggplant by chlorine wash.

Table 1 Aerobic plate count (APC)* in log CFU/g on tomato and eggplant.
. 0}
Sanitizer
Bangladesh Bangladesh
3.2 6.1 3.7 3.7

Calcinated calcium,

0.01%
Chlorine, 150 ppm 3.2 6.3 3.3 3.2
Water (control) 5.4 6.7 8.3 5.2

APC of 5 log CFU/g is generally considered as the microbiological food safety limit.

e Soft rot control — Bacterial soft rot ARUMAISHHRIRNURTARUTRIMUISIAY
fuspioinumswhy uMmng 9d)4 MIENA 90%IS alum (alum 90N Fi 9008
(OrbREn) wilime  (ANLWIEY lime MYWEAGRAIBIE 9:9) gfiﬂrwhffjﬁlﬁf{jﬁ hli
GrRlRURNgNYWERTRITBIRHY:9) }mﬁmmﬁ'ﬁﬁgtmmﬁﬁj@mfmﬁﬁgtijmi
mﬁuﬁiminmnﬂﬁiﬁmﬁnﬁmﬁﬁﬁ soft rot {1 0 1§190% Uitk WO 1F1GE% [UEDSBS
meifuifiinygnys UgRUIRSGIMSHARIN 0,08 1510,99 HANI BUYWAG{MY
BUERUEDN m‘igﬁiﬁjmm‘}ﬁpimgﬁmﬁg ARG NI S)snme* | u

Guava leaf extract

gijﬁm?} Controlling cabbage soft rot with alum, lime or guava leaf extract.



« Chitosan - HRIGIAMAESANUUINARFUMSIIG UREM iKichitosan 9% (9 0[MBHY
Yorb{RGn) [RIUAIU:INL 5 1§ téﬁjnsymsé §t&m§snsymmmmmf{jﬁ'jaiih:tﬁs
61 SHMAUSWMIRBASYSMSHE0% Qumiiginndsmsifiing §repHgy
yhigimitisg 0.90 Hai pigwhgimuing
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M8 ANy GUNH U GRS MG URIMWMIUY LR

I P N | &
400-kg extended jute-basket for eggplant in Bangladesh, requiring many people to carry

gijﬁm§9’a Some existing packaging practices in Bangladesh, Cambodia and Nepal.
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gﬁmnéfanl Containers that can be used for vegetables: bamboo and plastic baskets; plastic crates; wooden
crates with inner cardboard sides and collapsible type; carton and foam boxes.
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; e 5
ndividual wraps-newsprint, paper, stretchable foam cup

gijmﬂ§9f§ Protective packaging: use of liners and cushion (newsprint), individual wraps, vents in
carton box to minimize heat buildup, and proper strapping.

Modified Atmosphere Packaging (MAP)

MAP AmmagmiSataisslnsuisinpusinaguigiulnauiunmeasitums
HEEIISIU 1] wﬁLﬁﬁaﬁ‘igmqséaﬁfi’gﬁéﬁ'ﬁmﬁﬁi@ SHim (V9% HAEius &
0,0m% gajsmysBynun) Suupeanmdhuizuifihminnuwbs  Shm
MAUAHEGHY

Figure 19 MAP practices for vegetables.

shpaoisumsufigiFgpginsd: A Ve Sih dRumsanRugIShil
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ENwaNREMIGWINW 9 DAROmeIGhsh ifmibaunaein Wiwgnn:nmuh
m 1519013 (su}:inmmgmismsﬁﬁﬁrps lijﬁ‘liﬁﬂiﬁ?{ﬁ Uit NS MR RAUIMS
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o HGEIMSPPHUAENUEMATZY Siangh iRumsanIunESgn
(NG V)4

NG Technical and economic benefits of MAP for vegetables.

8 (6-20)

ihitn: 15-19 (9) 0.13-0.36
EhY 0-1 (9-12) 6-9 (3-6) 0.40-0.65
i8u 0-4 (6-22) 4-14 (2-5) 0.20-0.80
vigain 1-5 (11-28) 3-4 (1) 0.10-0.35
Bl 25 (31) 9 (7) 0.10
8- 1(6) 4(2) 0.30
MU 1-5 (19-22) 12-24 (8-14) 0.21-0.48
ifytnm 1(37) 3(1) 0.32
{FicUf 0 (10) 4(2) 0.25
Kangkong 2 (22) 3 (1) 0.09
Ui 0(12) 3(1) 0.15
Mustard, aromatic 4 (14) 3(1) 0.58

Values in parentheses are responses of produce with no MAP (control); storage was at ambient,
crop varieties were the commercial ones, and samples were at commercial harvest maturity.
Results were from AVRDC projects in Cambodia, Nepal, Laos and Vietnam; MAP was ineffective in
Bangladesh for tomato and eggplant except during Coolbot storage (13°C).

Cooling and Storage
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Table 3 Recommended temperature and RH for vegetable storage and handling.

| ey [ 7t | G ] s

Amaranth 0-2 95-100 | 10-14d Jicama 13-18 65-70 1-2 mo
Asparagus 0-2 95-98 2-3 wk Leek 0 95-100 3 mo
Bean, snap 4-7 95-98 | 7-10d Lettuce 0-1 95-100 | 2-3 wk
Bean, lima (in pod) 5-6 95 5d Melon, honeydew 7-10 90-95 2-3 wk
Beet, topped 0 98-100 4-6 mo Okra 7-10 90-95 2-3 wk
Bittermelon 12-13 85-90 2 wk Onion, green 0 95-100 4 wk
Broccoli 0 95-98 |10-14d Onion, bulb 0 65-70 6-8 mo
Cabbage 0 98-100 3-6 wk Parsley 0 95 2-3 wk
Carrot 0 95-100 4 wk Peas 0-1 95 1-2 wk
Cauliflower 0 95-98 2-4 wk Pepper, sweet 7-10 90-95 2 wk
Celery 0 95-98 2-4 wk Potato 4 95 3-5 mo
Chayote 7 85-90 1-2 wk Radish 0 95 3-4 wk
Chinese cabbage 0 95-100 2-3 mo Squash 5-10 95 1-2 wk
Corn, sweet 0 95-98 4-8d Taro 7-10 85-90 3-5 mo
Cucumber 10-13 90-95 |10-14d Tomato 10-13 85-90 |7-10d

Eggplant 12-15 90-95 7d Watermelon 10-15 90 2-3 wk
Garlic 0 60-70 6-7 mo Winged bean 10 90 2-3 wk
Ginger 13 65-75 4-6 mo Yam 16 70-80 3-6 mo

Source: FAO 2012
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gﬁmn§lﬂo Coolbot cold storage with the Coolbot device connected to the air conditioner.

MNUGc Shelf life and weight loss of vegetables stored in the Coolbot or at ambient (control).
. ¢ -}

Weight loss, % Shelf life, days
Vegetable

Tomato 5 10-12 18-24 9-12
Eggplant 2 7 14 4
Leaf mustard 5 13 6 0.5

Results were from AVRDC projects in Bangladesh and Cambodia; Coolbot temperature was
maintained at 12-13°C while ambient temperature varied from 22-350C. Crop varieties were the
commercial ones and samples were at commercial harvest maturity.

«USU Coolbot IANESITNENUH AFERUMSIANG thgigido% %ﬁmtﬁﬁjﬁi§ﬁgﬁinﬂ8ﬂ
BAfMEIY ynisn tmssn ygAtLERURY MAP IR UHGIRNMSSIRGIING S a5
Low-cost hydrocooling
»  Precooling rifian|ayEis nginsiPapuugmghsmisdasunsngs gs
inptwmghi§micgngnpma ilgigjRithimismibivrmsmntin Shmaugtumhs]
ANUSURMAY BISMIGYRUNNANEMESSHAT knockdown hydrocooler 8#ioverhead
hydrocooler JUMNE ©9)
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gijﬁm§lﬂ9 Simple knockdown hydrocooler (leftmost) and overhead hydrocooler applying cold water with
water pump on the produce (middle and rightmost).

Knockdown hydrocooler SilsisujgimSiimigunhuiiEnpmattumsdann
M0 arynies noeniil 90 1g19d 18 2N overhead hydrocooler HBE AR ¢
HYPRR il 98 15ImoE RHuUSHGHANMUIUAIEITRRUBATRY 90mHNI
i1 upUumg)aslaRuHin S EmemuSInuwmeiGmingngmsinng
{FthA | |

Ice cooling
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Ice packing Ice bottle cooling

gijmﬂ§lﬂlﬂ Ice cooling methods in packages of produce for transport to markets.
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Evaporative Cooling

o  MiGERRNAELUMSHEOU inwidimaosunwéa msifigiiopothasuitn
MSISIiGng MIUSWAHANMANSURAN: UHHGIANMNGEMA 9 1619 Hipi
UigeuninumsmiAsigimi £0%1 hSRGnghiiimimiuinnnmn-

o« IBSEUHSIS evaporative cooler (EC) GYM (HIUIMSIHUTIO gipmitssyd
wNUHRUS) SUNMISIARUMNG VM4

Brick-walled EC 4.5x2.5x0.6 m in length, dth;&heig"/it,:l 50Lc* . Box-type EC 1.3x0.9x2.0 m in
double wall with moist sand insulation L, W, H, with moist jute sack

gijmn§l_’]m Brick-walled and box-type evaporative coolers (EC).

. EC pimsmmdgsitanjaitnuniiliymavgmimiuiieys Shuilissintg
muisesuig nug e smisismiis @mnid )

MN}G & Technical and economic benefits of storage of vegetables in evaporative coolers.

. . Net return, USD/kg
0,
Vegetable Weight loss, % Shelf life, days (T BUdEcd)

Tomato 1-7 (5-23) 12-15 (7-9) 0.24-0.34
Chili 4-6 (12) 6-8 (3-4) 0.28-0.33
Eggplant 1 (6) 4 (2) 0.20
Leaf mustard 3-15 (15-28) 3(1) 0.14-0.26
Cauliflower 18 (44) 9 (7) 0.50
Bitter gourd 2 (6) 5(2) 0.25
Cabbage 6-11 (19-22) 14-22 (8-16) 0.19-0.24
Chinese kale 4 (23) 4(2) 0.22
Cucumber 3(10) 4 (2) 0.18
Long bean 4(12) 3(1) 0.30
Mustard, aromatic 7 (14) 3(1) 0.52
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Values in parentheses are responses of produce stored at ambient. Crop varieties were the
commercial ones and samples were at the commercial harvest maturity. Results were from AVRDC

projects in Bangladesh, Cambodia, Nepal and Laos.
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Weighing scale Hand jack

Conveyors used in handling packages of produce

gﬁmn§lﬂd Some packhouse equipment including that used during loading to transport vehicle.
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Management

Team

Selected officers & members

Production

Team e D

One Mgt.t Team member as
Leader and at least 2 members

Farmer-members
(crops and production schedule)

jumn §e Management structure of the farm-packhouse-market system.

One Mgt.Team member as
Leader and at least 2 members
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