Association of Nepalese Agricultural Professionals of Americas (NAPA) presents

NAPA Webinar Series: 19

Postharvest Management & Quality Regulations of
Fresh Agricultural Produce in Nepal

USA Time:
September 6, 2020
(Sunday)

8:00 PM CST

‘ | Nepal Time:
| September 7, 2020

Bed Prasad Khatiwada, PhD (Monday)

Fresh Produce Safety and Quality Controller 6:45 AM
Brisbane Markets, Brisbane, Australia

864 16105222 § uve  www.facebook.com/napa2072




Disclaimer and acknowledgement

* Views shared are personal and based on my education, research and experience.
* Have no connection to institutions | am working/affiliated with.

* | acknowledge my Professor Dr. Durga Mani Gautam for seeding the postharvest
research and Dr. Phul Subedi and Prof. Dr. Kerry Walsh (CQU, Australia), Prof. Beth
Mitcham (UC Davis) for enriching the knowledge, particularly on Near Infrared
Spectrosocpy (NIRS) for non-destructive assessment of fresh produce quality

* Thank You NAPA for providing this opportunity to share and learn from.



Postharvest Management and Quality
Regulations of Fresh Agricultural
Produce in Nepal

Bed P. Khatiwada, PhD



Outline

* Fundamentals

* Practices

* Economics

* Major Drivers

* Gaps

* Technologies

* Policy Environments
* Future Directions




Postharvest Management/Safety/Quality

Interrelated/but different concepts

Postharvest management refers to entire management after harvest (from harvest to
consumption)

Safety is related more to assurance that no harm happens due to consumption.

Physical (glass, stones, dirt, hair), chemical (toxins, pesticides or sanitizers) and
biological (bacteria, virus, parasites) agents.

* Quality is overall excellence and includes wide range of external and internal features
(size, colour, TSS, TA, external/internal defects, flesh colour, flavour, nutritive value)

e Quality is the result of better postharvest management (process)



Nepalese Horticulture Sector

* Scale of operation

* Farmer's institutions (FGs, Agr1 Cooperatives and commodity based)
* Investments (a minimum mandatory investment policy)

* Market (Strategic location)

* Policy/Strategies (Favourable)

* Management/coordination/timely action



Fundamentals — The Facts

* Fresh agricultural produce are basically
water in fancy packages

* Once detached from plant, entirely
dependent upon management

PRODUCE

e External factors
dTemperature
JHumidity
JGases

* Internal (produce) Factors
dTranspiration
(JRespiration
dSenescence

RELEASES



Temperature

 Temperature is the single biggest factor in postharvest quality

* Increased temperature - increased respiration - increased loss

* Low temp storage - starch converts into sugar - caramelization and loss in
color/flavor (e.g., Potato/sweet potato)

* High temp storage — sugar converts to starch or used for respiration.

e Sweet corn - 24 hrs at 30°C - lose up to 60 % sugar
e

R starch > Sugar




Some Empirical Evidences

* Generally, for each hour of delay between harvest and cooling, one day of
shelf life is lost.

* Produce left at ambient, dry conditions will lose moisture up to 100 times
faster than produce that is moved into a cold room.

e Strawberry - each one-hour delay in cooling results in a 10% increase in
decay.

* 4-hour delay in cooling from 30°C, about 70% marketable, 8-hour delay in
cooling, only 40% of the crop is marketable.

* Asparagus has a five-day shelf life at 20°C, compared to 4 weeks when
handled at 3°C.

e Tomatoes left in the sun for one hour after harvest will be at least 15°C
hotter than fruit held in the shade.

e Source: https://ucanr.edu/sites/Postharvest Technology Center /files/230164.pdf)



https://ucanr.edu/sites/Postharvest_Technology_Center_/files/230164.pdf

Temperature Management

* Pre Cooling

JRemoval of field heat which minimizes the deteriorative and
senescence processes so as to maintain harvest quality that ensures
customer satisfaction.

* Regulate temperature in storage or transportation and onwards



Temperature Management Methods * Ice cooling

(JBroccoli

* Forced Air Cooling Cabbage
QApple - Carrot
QPlum sl e i Radish,

dPear, peach,
oranges

JMost of the
vegetables

3 Cold air delivery
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pea
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Comparing Cooling Methods

Table L. Comparison of tyvpical product effects and relative cost for six common cooling methods (moadified from |2]).

Room Forced-air Hydro Electric Passive Package
eviporative evaporative T

Typacal cooling time (h) 20-100 |-14) 0.1-1.0 201040 40100 0.1-0.3
Produce mosture loss (%) 0.1-2.0 0.1-2.0 O-0.5 Mo data Mo data Mo data
Water contact with produce No Mo Yes Mo Mo Yes
Potential for decay Low Low High Low Low Low
contamination
Capital cost Low to medum  Low Low Low (L High
Energy efficiency Low Low High High High Low
Portabality Mo Sometimes Rare Mo Possible Yes
Limatations and concems * v e e

*Re-circulated hydro-cooler water must be constantly samitised to minimuse buildup of decay organisms
*¥ Evaporative cooling to a few degrees above the ambient wet bulb temperature 15 possible
*#% Melting ice can cause physical hazards during transport and unloading; packages need to be moisture proof and therefore tend to be expensive



Relative Humidity

* Important for leafy
vegetables and other
produce with little or no
waxing or outer coatings

Vapour pressure, KPa

“"'"'"'"""“*"j",ﬂ/"’f"‘__
i Loft i
- : RH
: Broccoli at harvest
L @
A
|| Vapour pressure

deficit=4.4KPa
| Cool roon
T b b
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Temperature”C

* Freshly harvested broccoli at 30°C if placed into a cool room running at 5°C and 80% RH - vapour pressure deficit is

approximately 4.4KPa.

* |f broccoli harvested at 10°C is placed into the same cool room, the vapour pressure deficit would only be around 0.7KPa

(1.5KPa — 0.8KPa). Under these conditions moisture loss will be more than six times slower than in the first example.

35

30

25

20

15

10

ga‘rn3 at saturation



Humidity
* Water loss of 3 to 6% is generally enough to cause a

noticeable loss of quality and value.

* Stone fruits (peaches, plums and apricots) look shriveled
when they suffer water loss of 4-5%.

* Root crops (carrots, beets, turnips, radishes) will lose water
much faster if their tops are intact.



Effect of Humidity on Quality

* Wilting of leafy vegetable led to loss of vitamin C (Ezell and Wilcox, 1959).

* The loss of vitamin C in kale increases under slow wilting conditions from
0.05 to0 0.11% h-1 under lower RH conditions.

* Reducing water loss not only reduces leaf yellowing, it increases sweetness
and retards protein degradation and the loss of vitamin C in Brassica juncea
(Lazan et al., 1987).

* 5% water loss in Capsicum leads to shriveling and affects quality.



Internal Factors — after harvest

* Transpiration
* Respiration
* Senescence

e Detached — No replenishment for any loss
 Structural integrity, internal metabolism differs

* Basic Physiology — Continues
Stress Physiology- starts (e.g., ethylene)



Transpiration / Respiration

Transpiration is a function of
A Nature of skin

(dCoating of skin
JdTemperature

JRelative Humidity

* Respiration is - process by which harvested
produce starts consuming their glucose to

survive.

* Should be continued at a possible minimum
rate without compromising quality.

carbon dioxide
lost to air

RESPIRATION IN
HARVESTED PRODUCE water vapour given off
% (transpiration)

ener ven
carbohydrate off g}; t?eat

breaks down
to carbon dloxlde
and water

oxygen taken in,
used in breakdown
of carbohydrate

————— —— HARVEST ——— — = ——— ——

oxygen
i5 released
from plant
to air !’
_,«7 ,f

N y sunlight falling
PHOTOSYNTHESIS on leaves

IN GROWING PLANT provides energy
for carbohydrate production

carbohydrates — starch ‘ carbon dioxide
and sugar — are formed ] / from air
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water,
accumulate in all
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Gases

* Manipulating the gas concentrations in the (w
atmosphere around fresh products can :
maintain quality and extend storage life.

CA storage makes it possible to buy
crisp, juicy apples year round.

el YV
de water: and heat //' 2

G; — —Water

N

* Mainly Concentration of O,, CO, (0.5 to 2.5%)
and ethylene. g

Heat

* High Oxygen leads to high respiration.

* High CO, lowers metabolism by slowing
respiration and halts the ethylene production
thereby improving quality



Practices — Reality

* Crop Management — Nitrogen dominated rather
than balanced- postharvest disorders blossom end
rot and many others

* Harvesting practices — Micro and Macro wounds
(Need feel, tools, benefits)

* Pre Cooling- Very low
* Packaging — use of crates/ boxes or rigid structures
e Size of package- unable to handle safely

* Packing house operations
(sorting/grading/cleaning/packaging)

* Major Markets regulated by Government

(dStorage
(dCool Chain




Postharvest Loss

* Loss in quality/quantity resulting
decreased value

e Ranges from slight defects to

total loss
Stages

Harvest
Packing process

Storage

Loading/unloading

Transportation

Retails

Consumers

Losses

Injuries, pressure damage,
Bruising, pressure damage
Chilling injury, decay

Injury, bruises, pressure
damage

Gas build up, pressure
damage

Softening, decay, wilting

Decay, wilting, softening, over
mature

IS HEHSHI

9y <fg 30 Ufderd X

TRBRIAT 0 3 3y
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Effect of ripeness stage and dr“
height on incidence of internal
bruising in tomatoes (‘Solar set’)

Drop height Fruit with internal bruising (%)
cm Green stage | Breaker stage
0 0.0 0.0
10 5.0 /3.0
20 5.0 100.0
30 45.0 100.0

Two drops on opposite sides.
SA Sargent at al. HS719 UF/IFAS, Fla. 2006

Extracted from




Research Facts

Table 1. Effect of harvesting methods on PLW and decay loss in mandarin fruit in Cellar condition.

Davys after storage
Methods of harvesting PLW [ %) Decay loss (e)

15 30 45 6l 13 90 15 30 45 2] T3 )
Hitting by stick 205 5.67 Hal 10 8% 12.70 1581 35.(M) 58.33 63.75 69 16 74.33 .00
Direct pulling 1.58 241 373 4 54 675 B.52 13.33 36.50 S0.0:0 58.33 650 i il
Twisting and pulling 04l 0.67 1.04 .35 2.59 1.65 Ch O 1.67 3133 5.83 11.66 18.33
Clipping by scissor 017 0.34 1.04) 1.33 1.5 3.15 ChCh 083 |67 2.50 500 8.33
Mean 1.05 227 354 4.63 255 7.56 1288 2453 29 68 33196 3900 43133
LSIY s 1.02 .76 1.590 2.11 241 238 9 26 11.82 13.76 12 86 | 6.3 21.07

Table 2. Effect of harvesting methods on firmness and juice recovery in mandarin fruit in Cellar condition.

Davs after storage
Methods of harvesting Firmness {I-:gﬁ:mj]- Juice recovery (Va)

15 30 45 Gl 75 ) 15 30 45 Gl 75 )
Hitting by stick 412 383 3.52 310 275 2.16 33506 48.72 4394 17.53 12.56 26.62
Direct pulling 415 JA5 360 130 2.95 238 5298 50065 4830 46.52 44 83 4274
Twnsting and pulling 425 3.95 31T 3145 323 283 53.80 5204 50.83 45 (5 47 84 47.00
Clhipping by scissor 425 4.10 395 175 3.58 330 5338 53.08 52 56 3199 5085 49 69
Mean 4.1% 3935 3.71 3140 3.13 267 53351 51.15 4891 4628 4402 41.51
LSD 542 NS (14 014 023 (.34 0.63 NS N NS B85 £.52 588

NS ]"-.'l:m-ﬁ:iE:mﬁi:anl

Pradeep Raj Rokaya, Dilli Ram Baral, Durga Mani Gautam, Arjun Kumar Shrestha, Krishna Prasad Paudyal. Effect of Harvesting Methods on Storage Behaviour of

Mandarin (Citrus Reticulata Blanco) Under Cellar Condition. International Journal of Science and Qualitative Analysis. Vol. 6, No. 1, 2020, pp. 8-12. doi:
10.11648/j.ijsqa.20200601.12




Changes in Practices

* Implementation of Quality Assurance System (Nepal G##
UParticularly Food Safety and Product Quality Module o

* Postharvest Operations
dHarvesting methods, maturity stage, treatments

UTemperature management

dPackinghouse operations

* Transportation
JAlternative arrangement for cold transport or at low
temperatures (morning/night)
* Storage

(JCold rooms for HVP fitted with CoolBot while low cost
technologies for others



Postharvest Disease management

* High temperature/high humidity is predisposing
factors

* Combined with poor harvesting/sanitation
process

* The optimum temperature for spore germination 34
of most fungal pathogens is 20-25°C

* High RH and free moisture on produce both
increase opportunities for disease development




Wash with clean water/Proactive measures

* Temperature of the water

* High water temperatures can increase the effectiveness of washing. For example,
short hot water rinsing and brushing treatments. Treatments typically range from
50 to 60°C and last for 10 to 30 seconds.

* Removes >99% of pathogens on the product surface.

* Vegetable structure—products with a smooth surface will be easier to clean than
those with an irregular surface or complex structure, like cabbage.

* Presence and concentration of a sanitiser and pH of the water.
* Number of washes—multiple washes are more effective than one.

* Cleanliness of the water—Ilarge amount of organic matter then sanitiser will be
ineffective and the washing process may deposit more microbes than it removes.

* Chlorine based compounds—calcium hypochlorite, sodium hypochlorite, bromo-
chloro compounds, chlorine dioxide ® Peroxyacetic acid ¢ lodine e Ozone



Table 3 - Overview of sanitisers suitable for fresh vegetables

Calcium Swimming pool Test strips Inexpensive and casy to use
hypochlorite | chlorine Chlorine Some residual effects on pathogens
Frexus dry chlorine | meters Important to monitor and control pH (4.0 - 7.5)
h""i‘f““t'“a ¥m-Fab Quickly rendered ineffective if water is dirty
Actine & Corrodes metals and packing equipment
Sodium Household bleach
hypochlorite
Bromo Mylate® Sutomatic Reasonably inexpensive
chloro analyser Some residual effects on pathogens
di"""?ﬂ"l"_ Less carrosive than hypochlorites
?ggﬁﬁ.ﬁ?m Less aﬂ‘ecllaed by dirty wwater than
hypochlorites
Still effective at up to pH 8.5
Reacts to form both hypochlorous acid and
hypobromous acid (2 x active ingredients)
Must be generated on site
Chlarine Vibrex hortiplus® Redox probe Effective at low concentrations
dioxide Some residual effects on pathogens
Mot affected by dirty water
Still effective at up to pH 8.5
Must be generated on site
Relatively expensive
Requires good ventilation for workers
Peroxyacetic | Tsunami® PAA test Less affected by dirty water than
acid (PAA) strips hypochlorites
Automated | Less affected by pH than hypochlarites
analyser By-products are biodegradable
Effective at low temperature
De-activated by high pH or high temperature
lodine AlS iodine granules Automated  Effective at broad pH range
analyser Mot affected by dirty water




Recommendation for Postharvest Management:
A Systems Approach

1.Production system

Q(GAP, GMP, Nepal GAP, HACCP)
i1.Infrastructures and Facilities

(Roads, Packing house, Storage, Transport)
111.Regulation and Action

dFood standards update to include fresh
produce

dProduct quality standard /Follow Codex



Major Drivers for Improved Management

1. Markets and Consumers
* Open market economy
* Price/quality determines consumer behaviour
* Awareness for better quality

* Intention to invest on quality/safe food

2. Regulatory Environments/Government’s
proactive position

* Proactive government

 WTO obligation to follow Codex Alimentarius as
a food standard

* Long term visioning on impacts of food
safety/quality assurance



Economics

* Waste of all resources — used in
production/preparation/transportation/handling and
more.

 Value for improved practices — due to improved
quality/long window

* Loss reduction — Increased availability - contribution
to food security

* Multiple impacts

dGrowth of allied industries — providing services to
postharvest industry (tray/crate making, packaging
materials, packing house machineries)

Tourism
(dJob creation




Gaps

e Technical know how- Technology is
there, its reach to farmers is
important thing

* Mechanisation to reduce drudgery ST T
 Value for the improved management

* Availability of supporting
aids/facilities/services

* Adoption Issues




Postharvest Technologies

Home Consumption — Freeze/Gamala Freeze
Small Farmers - Zero energy cool chamber

Collection Centers/ FGs/Cooperatives — ZECC
or CoolBot

Agriculture Businesses- CoolBot or Room
Cooling




Cooling fresh produce efficiently

CoolBot The CoolBot
Build affordable cold storage with just an
insulated room, air conditioner and CoalBot
* The CoolBot was developed by Store It Cold e i
as an affordable way for small-scale farmers to N y——_
COOl freSh prOduce. * pokes cold sioroge o viable opticn for formers and morkets

* This electronic device overrides an air
conditioner’s temperature gauge, tricking it
iInto working harder while preventing
components from freezing.

« With an air conditioner and a CoolBot, an
Insulated room can be converted into a cool
room to store fresh produce before sale, to
maintain quality and extend shelf life.

= USAID Homlcunuse  LICDAVIS F




Zero Energy Cool Chamber

Table 10. Relative costs and benefits of investments in small-scale pre-cooling systems

Figure 5. Improved zero-energy cool chamber.

Postharvest cooling Location and crops Initial cost including Profit potential (additional Payback period
technology for field tests improved containers profit compared to current at zero interest
practice of no pre-cooling)
ZECC India, tomato $1,150 $140/1,000 kg 8.2 uses (8 weeks)
IMT size
ZECC India, summer vegetables 51,250 §390/1,000 kg 3.2 uses Sonrce: Row (101 Ulustration from (¢
IMT size (abuut 3 weeks) ource: Roy [10]; [llustration from [6].
ZECC India, summer vegetables §125 $40 /100 kg 3.1 uses (about 3 weeks)
100 kg size Figure 6. The most recent design for the “walk-along” model of the
. ) ZECC was developed by SK Roy and colleagues at Amity University in
CoolBot equipped cold India, potatoes stored $4,864 §1,296 / 6MT I year (4 uses) India in 2009 [34, 35].
room (6 MT) for 3 months
CoolBot equipped cold Northern Ghana, onions stored ~ $4,880 58,790 / 6MT Less than 1 year (2 uses)
room (6 MT) for 4 months

Source: Kitinoja [34].




Farmers are practicing

Sindhuli
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Cleaning/grading/waxing
facility, at Phaninarayan Aryal’s
packhouse




Policy Environments

* Agribusiness Promotion Policy 2063

e Agriculture Development Strategy
2015-2035 AD

Food and nutrition security
Value Chain development Program

* Government set good policy
foundation for any programs or
projects to support farmers througn
their institutions.

BS

183.  Component 3 of the ADS on Profitable Commercialization has an impact on food and
nutrition security by (i) increasing income of farmers; (i) improving access to markets; and (jil

reducing postharvest losses.

504, Differently from other value chain interventions in Nepal, the VADEF will have the
following innovative features: {i) will be looking at and developing all the stages of the value

chain, from seeds to final products, from production to processing, from market infrastructure to

access roads and connectivity, from postharvest technology to guality assurance and exports; {ii]
will strengthen linkages among associations of farmers, traders, processors, input providers and

other value chain actors in order to ensure effective investment; (i) will aim at replication and
linkages beyond the district and achieve national impact; and (iv] will work not only with one
district or department but across districts and departments.



aTedl Y HiUqUs (Produce Quality Specifications)

Food Safety/Quality Regulation ™=

3 AT A T (General appearance
R R
* Fresh agriculture produce should be | e
viewed under broader food safety and S AT
quality framework. okt b
R %ﬁ?ﬂmjﬁmmﬁ

HRETY : Cavendish

* NepalGAP is a step forward for
assurance of food safety and quality.

* Objective parameters/measurable

External/Internal features




Quality Assurance Programs

 Global GAP * These QA schemes are benchmarked
. SQF with GFSI

* Freshcare
* NepalGAP is developed in line with

* BRC SAARC GAP and ensures safety and
* HARPS quality of produce
* NepalGAP

e Quality Standards /Codes can be
different based on Food Businesses/
Individual firms / retailers



Nepa|GAP Nepal GAP

olUTel 371 BfY 31RIRAGI ATUGUS
(NepalGAP Standards)

This is the most important

development for safety and quality of
O 3@ P AFMEE] AYETS 3 produce

F=agaR® Uiegac] Alggoew ehl o |
®. Wl WHeodl Areyo All stakeholders should support to

(Food Safety Module) implement and extend its
W gIiae] e HiSge

(Environment Management Module)

1. e IR HIeg®
(Product Quality Module)

implementation
We can start with high value, low
volume crops for NepalGAP

H. FHCRP WRY, el ¥ Ra Aregw certification
(Worker health, safety and welfare Module)
S UM EESd WSy Examples include Asparagus, Kiwifruit,

(General Requirement Module) Oor so on.




Different Modules

QTe] WO dTd! AIegadl 3dlad R WdaRIS! 2Aerd aUl 96| SHaRITI-d] Y&ES,
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TRIRT RUST A, Rid1g SraeiTa= aul $iY 3usige 9w 14 rHid] TURRS|
HIRIT AAdD] Yageally JHCD |

PTG dTelt TREUIT AT IR TR SUres, didl 3drad fa- dul aaufsd]
OIReD] AR TUR T a1 BT A HUSRUI TG oaRl Ui 3 Hisgdd JHeS |
I HISYAH] 3dIGAD! 3T (traceability) TUT TGl YLAT [Uhdl 7 (product
recall) ! HIR TRPI & | TYD] A Sils HNTSId qdl HHcdEged! YRI&d
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YbRD] UMHIgeeh! fU3 Ul GRgP! URKR HiFd 74, H¥ Iusien] feurg, qur [+
HHHAT URUS D] Yab, [t IHy, U1 Idre feeT quT IRsThT il YgHT TR 3]
dYT O Ud HIS[haledd] RAPTS HleH & (335 |

DY ITSD] IRUIR, HUSRU AARITGT GUT gl HHAT Ui 3Taxadh diashHb]
FARITITH G 79 Alsgdd JHCH & |




Technologies for Quality — Monitoring,

assessment and help making decisions

* Near Infrared spectroscopy (NIRS)
* Optical methods based on light absorption

and scattering (Assess DM, TSS, colors, defects)

F-750

Produce Quality
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ACCESSORIES

F-901
AccuStore &
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DA Meter

DA-meter... measuresanew parameter called
Index of Absorbance Difference

(1a0)= Ag70nm-A720nm

» Difference in absorbance between 2 precise wavelengths: 670 nm (near the Chl-a
absorption peak) and 720 nm (background of the spectrum).

* |,,is related to the actual content of Chl-a in the fruit mesocarp and to ethylene
evolution during on-tree ripening (ziosi et al; 2008).

* |s formed by 6 diode LEDs (3 diode emit
at 670 nm and 3 at 720 nm) placed <
around the photodiode detector. b;

* Fruitis illuminated alternatively by the 2 3
monochromatic sources of light and the
index represents the amount of light re-
emitted by the fruit.

* Light detected by the photodiode is

converted in a digital signal by ADC and a
microcontroller provides the index.
WASHINGTON STATE —
@UNIVEH}&I'JY l -

BED

gm0 o

DA-meter...

....i1s FIRSTLY a RESEARCH TOOL, but can be largely

used in any stage of fruit production and chain:

U by a grower to try to optimize the fruit
distibution in the tree in order to have a more
homogeneous product and reduce the
number of picking stage;

U by the grower, to monitor the fruit growth and
ripening in order, to identify the best moment
to pick;

U by packing house, to pre-select fruits before store
them and estimate the shelf life according to the
ripening stage of different fruit boxes/groups;

U by the retailer to decide which riper fruit should be
sold before others;



Moving forward

* Small farmers — organized through Farmers
Groups/Cooperatives
dTechnology/inputs in group

(dCollection of marketable produce at collection
centers

dPacking house operations at collection centers level .
(Construction of small cold store with CoolBot QAT Tl FolEEeA

. (v 7eflr 200 Tw)
JEstablishment of zero energy cool stores e T

DO e e WS HiSena

| GCOOIBOt et i dvrase A wall |

e Commercial farms
(dBetter decision power
1Better investments

- AT WUETTE, R A AT s A s T

1 # ey wifoes dhife
W TP W T e T A
- w e Eg e, e o
] f _|. ol e e e e
4 ® fre o o T g1 i et ae
; ® ol wen sl dm e
& yon v wat s kot e o
s i miE TrEY

o CGOIB nt New Baneshwor, Kathmandu, Nepal | Tel: +977-1-4786158,98010845201
Nepal | E-mail: coolbotnepal@gmail.com | Hotline: 9801084205

(JPackhouse establishment
(JCold rooms with CoolBot




Start with few high value
products

* High value low volume

JAsparagus
dMushrooms
JAkabare Chilli
dDragon Fruit
dKiwi
JAvocado —
QOff seasonal vegetables&s
JApples /mandarin



Future Directions

* Extending adoption of NepalGAP as a
safety/quality scheme /postharvest
management

* Development of safety and quality standards as
per NepalGAP

e Decentralisation of support and services
through local bodies

* Consultant services for commercial horticulture



Important Resources

e Agriculture Knowledge Centers

* Agriculture Information Center

* NARC and Commodity Research Programs
* |IAAS, AFU, Thesis Research/Journals

POSTHARVEST MANAGEMENT OF APPLE IN NEPAL

“Reduce Posthorvest Losses to Feed More People in Asia”

* https://irrec.ifas.ufl.edu/postharvest/

* http://postharvest.ucdavis.edu/

* https://www.postharvest.net.au/
 http://www.fao.org/3/a1389e/a1389e00.htm
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We are writing a book chapter

* Postharvest management and quality
regulations for food safety and quality

* Bed P. Khatiwada, Shanta Karki,
Purushottam P. Khatiwada, Kishor C. Dahal

* In a book to be published by NEPAFE
(nepafe.org.au)

Welcome to Nepalese
Association of
Agriculture, Forestry and

Environment in Australia
(NEPAFE)

The association was incorpora
experts during a formal rkshop held in Sydney on 9 February 2019




Thank You for your time

Rajendrajung Rayamajhi, Agriculture Enterpreneur, Chitwan

Binod Bhattarai, ED, Kalimati Fruit and Vegetable Market

Shalik Ram Adhikari, Agriculture Knowledge Center, Syangja, Kaski
Debraj Adhikari, Chief, PMAMP Junar Superzone, Sindhuli

Dr. Umesh Kumar Acharya, NARC, Dhankuta

Thaneswar Bhandari, Lamjung Agriculture Campus, TU, IAAS

Dr. Shanta Karki, Joint Secretary, DoA

Dr. Kishor Chandra Dahal, Asst. Dean, IAAS, TU

Purushottam Khatiwada, VCDP, UNDP

Rashmi Pandit, Likhu Agriculture Limited

Dhan Bahadur Kathayat, Ministry of Agriculture, Karnali Province, Surkhet
Yubaraj Gurung, Agriculture Enterpreneur, MUNAA Agriculture Limited
Kyle Meehan, Brisbane Markets
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