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ESTABLISHMENT OF COLD CHAIN SYSTEM UNDER
ANATI ONAL TRADE CORRI DOR | MPROVEMENT PRO

Executive Summary

Horticulturd sector contributes about 12% to the national agricultural GDP of Pakistan,

and holds great potential for increasing export of premium quality horticultural produce,

and offering multiple employment opportunities throughout the supply chain, particularly

in rural areas. However, its growth and profitability is restrained mainly by the lack of

proper postharvest management and transport infrastructure. Out of 13.67 million tonnes

of fruits and vegetables produced annually, about 25% goes waste, betwegrtadarm
consumers, while only 4% is exported at far lower price (41%) compared to world
average price, owing to poor produce quality and relying on traditional low end markets.
Improving the postharvest management infrastructure (grading, packing, storage and
transport/colechain) will help reduce high postharvest losses, increase production

surplus along with improving shelf life and quality of fresh produce, which will help to

stabilize prices in domestic markets as well as to substantially boost expaghlp h

lucrative and competitive international markets. Keeping in view the importance of the

cold chain, Ministry of Commerce, Government of Pakistan, initiated to carryout a Pre
feasibility study on HAEstablishmende of Col
Corridor | mprovement Projecto. M/'s Arch Vis
while, Pakistan Horticulture Development & Export Board (PHDEB) was responsible for
overseeing the project.

The prefeasibility study consists of two aspects: backggtudies of the horticulture
sector including production, exports, imports, commodity losses etc -Ijyohnd
technical and financial details for the components of the cold chain system including
Pack houses (Vall), Cold stores (VokHll) and Reefercontainers (VohlV), with overall
objective of establishing an interconnected series of export/pack houses, cold stores, and
credit pool for refrigerated containers.

FRESH PRODUCE INDUSTRY

During the last decade, horticultural crop production hasasad from 11.3 million
tonnes to 13.7 million tonnes, which is expected to reach 19.4 million tonnes by the year
200910. The production analysis shows that share of fruits and vegetable is 48.6% and
51.4% respectively. Among the major fruit crops,usfrmango, dates, guava and apple
contribute 30, 25, 9, 9, and 5%, respectively in production. While in vegetable production
potato, onion, and tomato share 29, 25 and 6 % respectiMadyproduction mapping
shows thathuge potential in citrus processirgjprage and exports exists in Sargodha.
However, Toba Tek Singh and Mandi Bahauddin (Punjab) are also potential areas for
establishing new grading, packaging and cold storage facilities. Mango is predominantly
grown in Punjab, with Multan, Rahim Yar Khamd Muzaffar Garh districts sharing
54.9% of total production. However, the importance of Hyderabad and Mir Pur Khas
remains obvious for domestic and export markets, due temom¢h advance season.

Vv

DHDEE Pakistan Horticulture Development & Export Board



Cold Chain Project
Final Report, Volumé | Horticulture Industry Arch Vision

Khairpur (Sindh), Turbat and Punjgur (Balochistan) antd Bhan (NWFP) produce
dates of remarkable quality. Grapes are mostly cultivated in Balochistan (Pishin 68%,
Quetta 9%). Major apple producing districts include South Waziristan (16.9%) and Swat
(13.9%) in NWFP and Zhob and Mustang in Balochistan togethare 22.5%. In
apricot, Killa Saifullah and Loralai (Balochistan) are main areas with 50 and 13.82%
production respectively. About 57% of Peaches are produced in Swat (NWFP), while
premium quality plums are produced in Kalat (Balochistan), Mardan ant (SW&=P).
Among vegetables, onion is the leading vegetable crop; Chagi (Balochistan), Hyderabad
and Sanghar (Sindh) are the leading production districts. Potato is mainly grown in Okara
and Sahiwal in Punjab (> 43%). Top tomato producing areas include Séiifullah,
Barkhan, Nasirabad and Jaffarabad districts in Balochistan and Swat district in NWFP.
Establishment of modern packing grading and storage facilities in the production areas
will not only help boost export of fresh produce, but also will heipthe rural
development and webeing of millions associated with this sector.

Pakistan has 162.4 million people, with 17.6% in 10 main cities. Over the last decade,
population increased by 2.62% annually (2.62 millions per annum). Increased
urbanizatim has resulted in increased volumes of fresh produce transported to main
consumption /trade centers. Most of fruits and vegetables are produced in distant areas
across the country, and the current sate of transport (operefnigerated trucks) is one

of the major factors contributing to the heavy postharvest lossef0@0). The challenge

of providing enough fruits and vegetables to the growing population @2.0% per annum,
fast urbanization, and increasing exports can only be met by reducirlggoresst bsses.

The improvement in postharvest handling and establishment of cold chain, especially the
availability of refrigerated containers will help reduce postharvest losses, improve shelf
life while maintaining produce quality at destination.

Although Palkstan produces large quantities of fruits and vegetables, however its exports
are negligible, with large price gap compared to international average prices. Total export
of fruits and vegetables during 2606 was only 0.557 million tonnes (4%) worth $168
million, @ $301.6/t, which is almost 41% less than the average price of same
commodities in international markets. Among the main reasons of lower prices include
poor produce quality, export to leend market, and limited market access on account of
compliance issues (wood packing, fruit fly, pesticide residues and contaminants etc) by
many of the importing countries. The absence of modern packing, grading and
refrigerated transport facilities is primary obstacle to improve quality and compliance to
standard and food safety needed to enter into more lucrative but competitive markets
like EU, Japan and China. Establishment of such facilities will greatly enhance
competitiveness of our product, thereby increasing export.

Pakistan, itself is a large market fguality fruits and vegetables. However, the marketing
system lacks proper cold storage facilities and integrated cold chain, thereby has
substantial postharvest losses with reduced shelf life and quality of fresh produce. The
domestic price analysis shewarge fluctuation in prices of most of the commodities;
with minimum at peak supply periods and maximum at short supply time. Establishing

Vi
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cold storage facilities and storing fresh produce at peak time, while releasing at lean time
will ensure availabity of produce over extended period thus stabilize prices along with
improving shelf life and quality.

Regarding the overall cold chain infrastructure, recent studies show that total cold storage
capacity of country is around 6.37%, of which >95% is inj&0, mostly concentrated in

main cities and potato growing areas. There is little concept of crop specific humidity
and temperature regulation in storage thus the produce suffers both qualitatively and
guantitatively due to water loss or chilling injurgtc. None of the airport, seaport or
terminal (Exit/Entry) land routes has cold storage facility. As a national strategy, Pakistan
needs to increase the cold storage capacity, well distributed in production areas and
linked to domestic markets as well tasexport points. Further, helping private sector in
technology up gradation of the existing cold storage and providing training in
maintenance of cold stores will help improve the quality of produce in existing storage as
well.

It can be concluded th&akistan produces abundant quantities of premium quality fruits
and vegetables. Provided the high postharvest losses are minimized, country would have
large production surplus with better shelf life and quality of fresh produce for export.
From the aspés of sustainability, profitability and competitiveness, Pakistan needs to
modernize its horticulture sector and investing in postharvest management and cold chain
infrastructure is among the foremost steps to go forward. The overall constraints to
Horticulture sector and recommendation for its improvement are summarized below.

Constraints

A Small landholdings of more than 80% farmers

Soil and ground water salinity and irrigation constraints

Quiality and availability of inputs (seeds/ nursery/fertilizerdipekes).

Large yield variation, high postharvest losses and poor produce quality at
destination.

Contractual marketing, absence of market information system, and lower
returns to growers

Large price fluctuation (domestic market) and export price gap

Lack of technical labour

Lack of modern packing grading and storage facilities.

Compliance issues (Quality standards, Sanitary & Phytosanitary issues,
Food safety, Pesticide residues, Traceability)

Non availability of independent Food Testing Laboratories

Poa transportation means and absence of cold chain infrastructure

Absence of any standard R&D facility for postharvest and cold chain.

Lack of integration between research, academia and extension

DD D> D> DD D>

Recommendations

e Changing industry from production basedjuality and export based.

Vil

DHDEE Pakistan Horticulture Development & Export Board



Cold Chain Project

Final Report, Volumé | Horticulture Industry

Arch Vision

Infrastructure development (Physical: Farm to market roads, railway, airways and
shipping: cold chain: packing, storage, reefer containers) and involving private
sector investment in cold chain infrastructure

R & D capacity buding in the area of fresh produce cold chain, by establishing a
Centre of Excellence in Postharvest Science and Technology.

Human resource development and strengthening R & D and linkage between the
institutions and industry

Intelligent Marketing: Improwng quality for compliance, exploring new markets
and developing Market Intelligence System

Policy making: Subsidize certification of EUREPGAP, HACCP, etensuring
credit facilities, andduty free import of machinery of cold chain infrastructure

PROPOSED COLD CHAIN INFRASTRUCTURE

In the light of horticulture outlook discussed and by using productiapping technique
and survey, packing/grading and storage plants have been proposed in areas of prime
importance to serve as a model for establishing $aciities by private investors in

future.

State of the Art facilities are proposed for all components of national cold chain
infrastructures. Pack Houses are most modern, completely automated and equipped with
advanced electronic devices. Palletizedicstiores are proposed along with all requisite
handling and safety equipments while refrigerated containers must meet requirements for

ATO approval.

EXPORT PACK HOUSBSITH COLD STORE FAQTIES)

. . Proposed Pack Storage Capacity .
Province City/Area House /Cold Commodity*
Store (Tonnes)
Punjab Bhalwal 1PH&1CS 5000 (10 X 500) Kinnow (20 t / h)
Multan 3PH&3CS 1000 (4X250) Mango (810 t/h)
R.Y.Khan 2PH&2CS 1000 (4X250) Mango (810 t/h)
Muzafar Garh 2PH&2CS 1000 (4X250) Mango (810 t/h)
Sahiwal 2PH&2CS 2000 (4 X 500) Potato (10 t/h)
Okara 2PH&2CS 2000 (4 X 500) Potato (10 t/h)
Pak Pattan 1PH&1CS 2000 (4 X 500) Potato (10 t/h)
Sialkot 1PH&1CS 1000 (4 X 250) Potato (10 t/h)
Kasur 1PH&1CS 1000 (4 X 250) Potato (D t/h)
T.T. Singh** 1PH&1CS 3000 (6 X 500) Kinnow (5 t/h)
Mandi Bhaudin** 1PH&1CS 3000 (6 X 500) Kinnow (5 t/h)
Khanewal 1PH&1CS | 2000 (4 X 500) \'\;';‘ggt‘;'b%tzgst /ﬁ‘)

viii
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Sheikhupura** 1PH&1CS 2000 (4 X 500) Vegetable (5/h)
Gujranwala** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)

Faislabad** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)
NWFP Swat 1PH&1CAS 4000 (8 X 500) | Peach, Apple (142 t/h)
D.l. Khan** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)
Peshavar 1PH&1CAS 3000 (6 X 500) Apple (5 t/h)
Sind MirpurKhas 1PH&1CS 1000 (4 X 250) Mango (810 t/h)
Mango (810 t/h) + Banang
Hyderabad 1PH&1CS | 1500 (3 X 500) gRip(ening F)acmty
IPH&1VS 1000 Onion (10 t/h)
Sanghar 1PH&1VS 1000 Onion (10 t/h)
Balochistan Quetta 1PH&1CAS 2000 (4 X 500) Apple (5 t/h) & Grapes
Kalat 1PH&1CAS 1500 (3 X 500) | Apple, Apricot (1012 t/h)
Kila Saifullah 1PH&1CAS 2000 (4 X 500) | Apple, Apricot (1012 t/h)
Pishin 2PH&2CAS | 2000 (4 X 500) App'ié@‘;‘r;cgté'::;ecsh (20
Mastung 1PH&1CAS 2000 (4 X 500) Apple (5 t/h) & Grapes
Loralai 1PH&1CS 1000 (4 X 250) Apple, Apricot (5 t/h)
Zhob 1PH&1CAS 2000 (4 X 500) | Apple, Apricot (1012 t/h)
Chaghi IPH&1VS 1000 Onion (10 t/h)
Panjgur 1PH&1CS 5000 (10 X 500) Dates (4 t/h)
Kharan 1PH&1VS 1000 Onion (10 t/h)

PH: Pack House; CS: Cold Storage; CAS: Controlled Atmosphere Storage; VS: Ventilated Storage

* A part from commodities shown in table, citrus mamgal tomato can be processed on same plant, while apple,
peach, apricot and pear can also be graded on same plant. Plants for onion and potato will be separate as the
technology is different. Similarly for grapes special equipment is used and these banpaicessed with other
commodities. Additional packing line grapes will be provided at the indicated location. Infrastructure for grapes can
also be used for strawberries.

COLD STORAGE AND CONROLLED ATMOSPHERE $ORAGE

Province City/Area Requirement | Capacity (Tonnes) Commodity*

Sargodha .
(Production Area) 1Cs 3000 (6 X 500) Kinnow

Punjab Sargodha .
(F & V Market) 1CS 1500 (3 X 500) Fruits and vegetables
Kot Momin 1CS 5000 (10 X 500) Kinnow
Islamabad 1CS | 5000 (10X 500) | oW APPle

otato

NWFP Peshawar 1CS 5000 (10 X 500) Peach, Apple Potato
Mardan 1CS 2000 (4 X 500) Peach & Apple
Waziristan 1CS 2000 (4 X 500) Apple
Chitral 1CS 1000 (4 x 250) Fruits and vegetables

Balochistan Chaman 1CS 1000 (4 X 250) Fruits and vegetables

iX
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Quetta 1CAS | 5000 (10 X 500) :ﬁg'sezg‘:a%ﬁg‘:r fruits

Turbat 1CS 5000 (10 X 500) Dates & other Fruits
Sindh Khairpur 1Cs 5000 (10 X 500) Dates

Sukkur 1CS 3000 (6 X 500) Dates & other Fruits

* Proposed cold /controlled atmosphestores are for immediate needs ad the assessment is based on
survey results and feedback from stakeholders

PROPOSED COLD STORESREQUIREMENT AT AIRPO RTS AND SEAPORTS

Air Capacity Cold Products Remarks
Ports/Sea | Store + Freezer
Ports Unit (Tons)
Karachi 500 (5x 100) Fruits and vegetables,
Meat, frozen food an(
pharma products.
Lahore 300 (3x 100) Extendable to 500
Faisalabad | 200 (2x 100) Extendable to 300
Multan 200 (2x 100) Extendable to 300
Quetta 200 (2x 100) Extendable to 300
Peshawar | 200 (2x 100) Extendable to 300
Islamabad | 200 (2x 100) Extendable to 300
Sea Ports
Port 5000 (10x 500)
Qasim,
Karachi
Karachi 5000 (10x 500)
Port
Gwadar* | 5000 (10x 500)

Note: One out of proposedompartments may be made as freezer unit for frozen foods, meat,
pharmaceutical etc at each airport and seaport, are suggested to enhance utility of facility and to make it
more sustainable.

* Proposed cold /controlled atmosphere stores are for immediegelsrand the assessment is based on
survey results and feedback from stakeholders

REFRIGERATED CONTAIN ERS

National cold chain system cannot function effectively in the absence of a national pool
of refrigerated containers. It is proposed to establighdontainers yards in Karachi and
Lahore with a pool of 200 refrigerated containers and 50 CA refrigerated containers in
each location. Karachi pool will serve the requirement of Sindh and Balochistan
provinces while Lahore pool will serve the requiremaeunjab and NWFP.

X
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SUMMMARY OF FINANCIAL ANALYSIS OF PROJECT*

. Numbers/ Estimated Benefit
Component Description Capacity Cost IRR NPV Cost Ratio
. ese Rs.
Pack house with | 39 Facilities/| Rs. 5.40 0
L Cold Stores 71,000 Tons | billions 42.40% 1.5.'69 214
billion
- Rs.
Cold/Controlled 23 Facilities /| Rs. 1.84 0
2 Atmosphere Storeq 60,300 Tons | billions 30.81% b?ll%gn 1.76
Rs. 2.16 RS.
3. Reefer Containers 500 Nos. N 32.00%| 3.87 2.03
billions .-
billion
Total Cost R.S'. 9.40
billions

*Project will be estabbhed as Public Private Limited Company with 15%: 15% equity and 70% loan from
banks.

The financial analysis clearly indicates that all three components of the project are
financially viable.

For the success of the project the corporate setup of thecprejsuggested as Public
Limited Company comprises of public and private sponsors sharing equal equity. The
public subscription will be equal to sponsors equity and the remaining project cost will be
met through long term project financing on the basisZ@¥-30% debt/equity (15%
government equity 15% private sponsors?o

The private sector equity is quite high for which financially very sound sponsors are
required to be selected by providing them feasibility of the project and marketing
campaign.

Since the break even point of Refrigerated containers is on higher side, government must
formulate policy for existing banking/financial institutions to create special credit pool
for procurement of refrigerated containers at lower than existing markap6%o for

Cold chain).

CONCLUSION

o It must make compulsory that plants and machineries suppliers will provide
technical know how to operate and maintain the project. Training programs for
sponsors and investors shall be organized for technical and attatine staff
including visits to foreign countries. This will help in learning the functioning of
state of art facilities and proper implementation of the project.

o Potential users will be persuaded for extensive utilization of cold chain facilities
for local distribution of fruits and vegetables as well as export.
Xi
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o Private entrepreneurs and exporters should participate in equity.

o Government should organize initial investment 15% as government equity for the
project.

o Awareness campaign through workskpmanners distribution of handouts

highlighting the benefits of utilizing cold chain system shall be arranged to
motivate the stakeholder.

For sustainability of the project policies shall be formulated in following areas.

o Employment of highly qualifiedhanagerial staff with relevant experience.

o Training of technical and administrative staff for human resource development.

o Constant Research and Development in horticulture sector.

o Future expansion and acquiring updated equipment and technologies.

o Congant follow up to explore and capture new export markets.

o Making mandatory to use cold chain facilities for export of fruits & vegetables.

o Establishment of local industry to manufacture refrigerated containers in Pakistan.
o Establishment of credit poolof Refrigerated Containers and its effective

disbursement arrangement to make the use of refrigerated containers a success as
a backbone of national cold chain system.

Xii
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VOLUME -I HORTICULTURE INDUS TRY
1- INTRODUCTION

GENERAL

Pakistan Horticulture Deslopment & Export Board (PHDEB), an autonomous body
under the administrative control of Ministry of Commerce, Government of Pakistan has
assigned M/s Arch Vision, Consulting Engineers, Environmentalists and Architects to

carryout Prefeasibility Study andorepare P& s f or t he AEstabl i shmen
Systemo under A National Trade Corridor | mpr

The prefeasibility study of cold chain system has three interconnected components:

Establishment of Cold Storages including Controlled d¢phere Cold Storages.
Establishment of Export /Pack Houses.
Establishment of Credit Pool for Refrigerated Containers.

For carrying out the Prieasibility Study, a detailed scope of work and Terms of
Reference were issued to consultants and the sanfgafided as Annexuré of this
report as reference.

1.2 PROJECT TEAM

The consultantsd project team comprised of
follows:

1. Engr. Farida Essa Project Manager
2. Dr. Aman Ullah Malik Postharvest Specialist
3. Syed Shamshad Hussain Financial Consultant

4. Engr. Sheikh Abdur Rahim Cold Storage Expert / Mechanical Engineel

5. Akhtar Ehtisham Cryohggenic / Refrigeration Engineer

6. Engr. Uzma Khan Civil Engineer

1
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1.3 DATA COLLECTION AND SURVEY

The casultant has collected requisite data from various sources and the following survey
forms have been used to get updated information about the relevant facts.

Pack House Survey Form

Goods Forwarding / Trucking Association Survey Form
Fruit & Vegetable Markt Survey Form

Cold Storage Survey Form (Specific)

Cold Storage Survey Form (General)

agrwnE

These forms are enclosed as Annexu this report.

Consultant team members have carried out surveys in following cities of all four
provinces to get the desiredformation and held general discussions with stakeholders
such as growers, market committees, exporters, cold storage owners and users.

Punjab Lahore Multan
Okara Muzaffargarh
Sargodha Rahim Yar Khan
Faisalabad Bahawalpur
Rawalpindi

Sindh Karachi Mirpurkhas
Hyderdad Sukkur

NWFP/Northern AreaS  Peshawar D.I. Khan
Gilgit Swat

Balochistan Quetta Kalat
Turbat Chaman
Panjgur

1.4 SUBMITTALS

The Prefeasibility Report is prepared and submitted in four separate volumes as
described hereatfter.

Volumel Horticulture Industry
Volume-ll Export/Pack Houses
Volumelll  Cold Storages and Control Atmosphere Storages

VolumelV  Refrigerated Containers

2
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2-INTRODUCTION TO THESSIGNMENT

21 BACKGROUND

Horticulture has been identified as one of the priority areas for the future development in
agriculture sector, not only because the demand for fresh produce, both in domestic and
international markets is increasing, but also it offers higturns and multiple job
opportunities compared to other competing crops. Currently, Pakistan produces about
13.67 million tonnes of fruits and vegetables, of whic¥@8 goes waste. The wastage

on one hand makes the harvested produce unavailable toncemssin the market,
resulting in higher prices, while, to the growers and wholesalers it is a direct loss in their
net income. One of the main reasons of high postharvest losses is lack of infrastructure,
especially the cold chain from farm to consumdne absence of an integrated inland
cold chain is denting the national economy and is major hindrance in maintaining
produce quality at even pehipment stage, not to talk of the international destination.
Developing cold chain is thus a prerequisitedeveloping horticulture industry.

Keeping in view the importance of the cold chain, the current study had been initiated
under National Trade Corridor Improvement Project, Government of Pakistan. The study
has taken account of an overall industry stang its performance, including production,
national consumption, exports and imports of fresh horticulture produce in the country
over the past 10 years. The analysis also encompasses the exiting marketing
infrastructure including cool chain systems (toktorages, export/padiouses,
refrigerated containers & wholesale markets /auction houses) to assess the requirements
for current and future, to meet international compliances on food quality, safety and
guarantine issues. The other aspects of the shayde determining the needs for the
proposed infrastructure, human resource and technical assistance for the development and
management of cold storages, export/placlkses and refrigerated containers.

2.2 OBJECTIVES

The objective of the preeasibility study followed by development of three B€ is to

identify needs for setting up cold chain system entailing setting up cold storages,
export/pack houses and refrigerated containers pool for improving domestic and export
marketing of horticulture produda the country. The study has been undertaken in an
integrated manner to develop operational linkages between the three components as
follows:

Establishment of latest/appropriate technology based cold storages at air/sea ports &
production areas

Thissection quotes extensively from the Establishment of Cold Chain Natlenal Trade Corridor
Improvement Project (TORs Annexutd

4
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A Establishment of export/padtouses equipped with required facilities including
sorting, washing, waxing, grading, cooligg packaging depending upon the site and
nature of produce to be handled.

A Establishment of credit pool for facilitating procurement of refrigerated containers
as national asset by the private sector.

2.3 SCOPE
The Prefeasibility Study covered variousects organized in two parts:

Part 1: General background of the horticulture sector including production, exports,
imports, commodity losses and flow of volumes through the value chain.

Part 2: Specific recommendations/projects supported by techniwhlfiaancial details for the
three specific constituents/ components of the cold chain system forperishables
(horticulture commodities) i.e. cold storages, export/dgamkses and  refrigerated
containers.
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3- Pakistan Fresh Pdoice Industry
31 PAKI STANOGS A GRESECUQRT U

Geographically, Pakistan lies between -3Z°N latitude and 6175°E longitude, with

arid to semiarid climate. However, the country has enormous environmental diversity in
its 796,096Km? area, stretching600 kilometers north to south and 885 kilometers east
to west. The annual rainfall ranges from minimum (125 mm) in the southern parts to
maximum (up to 900 mm) in the sub mountainous north with July to September period of
heavy rains (70%).

The total rported area of the country is 79.60 million hectares; approximately 37.10% is
cultivated area, 11.5% is culturable waste and 31% isanainle. Total area under
horticultural crops is less than 898 he average farm size in the country is 3.1 hectares
which will further decrease with each descendent generation due to land distribution.

Pakistan has been traditionally an agricultural country. Over the last few years, despite
the industrial and services sectors have increased their share in GDR ) Fagriculture

still remains a major contributor to the national economy of Pakistan with almost 21.6%
share of GDP. The sector is even more vital from perspective of creating employment
opportunities, particularly in the rural communities, where an esoh@%% of the total
employed population is attached directly or indirectly to agricultuReecent data shows

that in spite of losing 4.7% share in GDP from 1998 to 2004, the agriculture sector
employment growth was 4.88%, creating opportunities for ill&mpeople from 2001

02 to 200204. According to Government pRathe current poverty level of 32.1% is to

be reduced to 15% by 2011 and to achieve this target, development of agriculture sector
in general and horticulture and livestock in particulareis/ important.

“Government of Pakistan, 2000. Pakistan Statistical Year Book, 2004

3Government of Pakistan, 2000. Pakistan Agricultural Census, Islamabad

“ADB, 2004 Agri Biz Report

*Government of Pakistan, Planning Commission 2001-Ylesn Prospective Development Plan 2001
Islamabad
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Fig. I-1: Sectoral GDP Share and Agriculture Sector Employment
3.2 HORTICULTURE SUB -SECTOR OUTLOOK

Horticulture is an important sub sector of the agricultural economy of Pakistan and
Government has declared it as one of the priority areas of this.se&tmording to
Ministry of Food, Agriculture & Livestock (MINFAL) currently, the total area under
fruits & vegetables (including potato crops is about 1.178 million hectares, with fruits
sharing almost 69% and vegetables 31% during B®5During the sme year, country
produced about 11.840 million tonnes of fruits and vegetables, in which fruit shared
7.148 million tonnes (60.5%) and vegetables (including potato) 4.692 million tonnes
(39.5%). Horticultural crops contributed about 12% to the nationatudigral GDP.
Pakistan exported about 0.5 million tonnes of horticulture produce (3.28%) during 2005
06’ and earned foreign exchange of US$ 170 million. On a comparative basis the fruit
trees are perennial and involve less management and labour, cortpparegetables,
which are more intensive and require high labour and inputs

Analysis of province wise fruit area and production (F&) hows that Punjab province
leads in fruit area (47.4%) and production (63.2%), followed by Balochistan, Sindh and
NWFP.

In case of province wise distribution of area and production of vegetable JFi§unjab
again remains major contributor with 49.3% area and 60.5% production, followed by
Balochistan, Sindh and NWFP.

*Government of Pakistan, Planning Comrities2001. TerYear Prospective Development Plan 2001
Islamabad
® Agricultural Statistics of Pakistan, 20a8, MINFAL, Islamabad.
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'Federal Bureau of Statistics, Karachi.
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Fig. I-2: Province Wisé\rea and Production of Fruits (200®)
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Fig. I-3: Province Wise Area and Production of Vegetables, Z@5

The main fruits include citrus, manggedates, guava, banana and apples. However,
Pakistan also produces good quality pear, peach, plum, apricot and grapes. Among
important vegetables and spices are potato, onion, tomato, chillies, garlic and a range of
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leafy and other vegetable crops. Thestalbution of area under major fruits and
vegetables is given in Figdl & I-5, respectively.
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Fig.I-4: Total Area (%) of Fruits (2008€ Fig.I-5: Total Area (%) of Vegetables (2008)

The current production ranking of major fruits is: citrus, mango, date, guava, apple and
apricot (Fig #6). While in vegetables the situatiois slightly different (Fig I-7).
Although by area onion is number one vegetable crop, however, potatoes stand first due
to higher per hectare yield. Likewise are chillies, which are at third place in area but goes
down when yield is compared with tomes) turnip, lady finger, cauliflowers etc. The
difference in the yield of various vegetables is due to nature and potential of these crops.

O Citrus
B Mango
O Dates
O Guava
B Apple
O Banana
B Apricot
O Grapes
B Peach
EPlum
O Others

Fig.l-6. Production of Fruits (20086)

8Agricultural Statistics of Pakistan, 20@5, MINFAL, Islamabad.
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Fig.I-7. Productiorof Vegetables (20086)

The relative importance of this sslector can be seen from higher growth rate of fresh
produce exports. The horticulture sector has tremendous potential to improve in future,
by reducing the yield gap (per hectare) and postharvest losses. Although, lPakista
producing large quantities of fruits and vegetables, the bulk of production is marketed
locally and significant portion (280%) is wasted. High post harvest losses are mainly
on account of lack of packing/grading and cold storage facilities alotihgalsence of
refrigerated transport/reefer containers. If the postharvest management is improved, we
will have large production surplus to substantially increase the exports.

Horticultural crops offer more prospects than other agricultural crops dimeitohigh

yield potential and net return per unit area, and being highly labour intensive, create more
employment opportunities. In future, the Horticulture sector will keep playing this
important role due to fact that Pakistan has all the basic natsiroes like diverse
climatic zones, fertile lands, vast plains, four distinct seasons, and well established
irrigation system, which allow production of a range of horticultural crops throughout the
year. The country has also got the positiboth geogaphically and strategically to
enhance its fresh produce exports to our traditional markets like Middle East,
Afghanistan, Iran, and the emerging markets like China, Central Asian Republics along
with the highly competitive but lucrative markets of Eurape Far East.
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3.3  Fresh Produce Industry analysis (1992006)

3.3.1 Area and Production (Fruits)

Over decades, fruit industry has been the main strength of Pakistan. Province wise trends

Arch Vision

in total area and production of fruits are given in Tabla &nd t1b. Detailed data is
given in appendix i & ii.

Table I-1a: Province Wise Area under Fruits in Pakistan

000 Hectares)

Year Punjab Sindh N.W.F.P | Balochistan | Pakistan
199697 346.5 97.8 43.6 141.2 629.1
199798 349.8 101.1 447 144.4 640.0
199899 352.1 102.4 46.2 145.2 646.1
199900 352.8 108.2 47.0 149.2 657.4
200001 358.0 114.3 40.6 159.4 672.3
200102 356.4 117.5 40.8 148.9 663.7
200203 340.0 118.3 45.0 148.2 651.7
200304 324.5 125.5 45.1 239.3 734.6
200405 376.9 126.7 46.0 245.5 795.3
200506 386.7 135.4 46.8 245.6 814.5

Source: Agricultural Statistics of Pakistan, 2006, MINFAL,Islamabad.

During last 10 years, a total of 185,400 hectares have been added to total fruit area of
Pakistan (Table-1a), of which 40,200 hectares in Punjab, 37,600 hectares in Sindh,
3,200 hectares in NWFP and 104,400 hectares in Balochistan. In Balochistan province,
the area under fruit decreased during 20@1due to severe drought. However, since
200304 the area has stad increasing owing to favourable conditions.

Table I-1b: Province Wise Fruit Production in Pakistan

(000 Tonnes)
Year Punjab Sindh N.W.F.P | Balochistan | Pakistan
199697 3527.3 479.2 500.1 1680.7 6187.3
199798 3579.1 510.1 511.5 1693.9 6294.6
199899 3417.3 517.0 534.3 1693.5 6162.0
1993900 3573.0 773.9 541.1 958.2 5846.3
200001 3595.8 839.8 461.9 993.9 5891.6
200202 3580.1 917.0 462.6 941.7 5901.6
200203 3419.0 907.8 504.8 909.9 5741.7
200304 3424.4 793.6 502.8 970.6 5691.6
200405 4196.8 943.5 513.0 983.0 6636.5
200506 4764.0 884.3 519.1 980.2 7147.6
Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.
12
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The data of fruit area {1la) shows that fruit plantation in Balochistan declined due to
severe drought. However has started increasing from 2008 onwards.

Due to 185,400 hectares increase in total fruit area (Tabb,ladditional 960,300
tonnes of fruits were produced, and the total production reached 6.64 million tonnes
during 200506 (Table 11b). The detded analysis revealed that fruit production in
Punjab increased by 1,236,000 tonnes, followed by 405,100 tonnes and NWFP 19,000
tonnes. However, severe drought in Balochistan resulted into reduced fruit production
and which started increasing in 2608 orward. Trend ion production in Balochistna

will grow at faster pace as new orchards get mature and start commercial bearing.

3.3.2 Area and Production (Vegetables)

The production of vegetables is extensive in each of the four provinces but significantly

more in Punjab. Although a very wide range of vegetables is grown, the most important

are potato, onion, chillies, tomatoes, turnip, lady finger, peas, etc. Trends in total area and
production of vegetables (including potato & condiments) are presenieabia F2a &

I-2b. Detailed data is given in appendix iii, iv & V).

Table I-2a: Province Wise Area under Vegetables in Pakistan
000 Hectares)

Year Punjab Sindh N.W.F.P | Balochistan | Pakistan
199697 240.5 142.9 60.0 55.9 4993
199798 259.4 148.3 61.5 58.7 527.9
199899 263.8 151.4 65.0 58.5 538.6
199900 268.2 164.6 67.5 57.7 558.0
200001 261.6 165.6 67.0 47.1 541.3
200102 264.8 127.3 66.0 49.7 507.7
200203 277.8 139.0 67.0 47.4 531.2
200304 272.4 138.0 67.2 59.6 537.2
200405 272.7 136.1 70.7 73.8 553.2
200506 287.0 170.0 78.2 95.0 630.2

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad

Over the last 10 years, about 130,900 hectares have been added to vegetable area in
Pakistan (Table-2a), of which 46,500 hectares were in Punjab, 27,100 hectares in Sindh,
18,200 hectares in NWFP and 39,100 hectares in Balochistan. In Balochistan province,
the area under vegetables rapidly increased from-280&hwards, especially of tomato.

This is de to the reason that tomato from Balochistan has advantage of being late (July
to October), when main tomato crop in Punjab and Sindh is almost over. This advantage
is expected to encourage growers in Balochistan as well as in NWFP to produce late
tomato &ad other summer vegetables.
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Increase of 130,900 hectares in area under vegetables resulted in 1.82 million tonnes of
additional vegetable production, taking total production to the level of 7,396.7 million
tonnes in 20006 (Table 12b).

Table I-2b: Province Wise Vegetable Production in Pakistan

(000 Tonnes)
Year Punjab Sindh N.W.F.P | Balochistan | Pakistan
199697 3041.7 771.8 546.0 846.6 5206.1
199798 3544.4 782.7 575.6 809.8 5712.5
199899 3967.0 815.2 620.5 805.4 6208.2
199900 4106.6 1031.4 657.3 822.6 6618.0
200001 3910.5 1133.6 710.1 617.9 6372.3
200102 3924.7 886.9 697.8 671.9 6181.4
200203 4178.4 934.0 707.4 633.3 6453.1
200304 4171.0 920.1 704.5 813.4 6609.1
200405 4249.0 998.3 731.9 1045.5 7024.9
200506 3878.7 1212.4 920.9 1384.7 7396.7

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

Maximum vegetable production increased in Punjab 837,000 tonnes owing to better
irrigation facilities, followed by Balochistan 538,100 tonnes, Sindh 440,600 and NWFP
374,900 onnes over the past one decade. Decline in Punjab ird@@&ver 200405
attributed to inclement weather adversely impacting crops especially potatoes.

3.4 CROP ANALYSIS (1996-2006)
3.4.1 Priority Fruits and Vegetables

Keeping in view the assignmentcics detailed analysis of the selected crops (TaBle |

has been done. The selection of crops has been made in consultation with Pakistan
Horticulture Development & Export Board on the basis of cultivated area, production,
production surplus, and exportfex¢t potential and domestic trade.

Table I3: Priority Fruits and Vegetables (26056)

Crops Production % age share
Fruits (000, tonnes) | Punjab | NWFP | Sindh Balochistan
1 Citrus 2458.4 96.3 1.9 1.5 0.3
2 Mango 1753.9 78.4 0.4 20.9 0.4
3 Dates 496.6 6.9 1.4 51.2 40.5
4 Apple 351.3 1.0 36.3 0.0 62.6
6 Apricot 197.2 0.1 8.7 0.0 91.2
7 Peach 70.3 0.7 73.1 0.0 26.1
8 Plum 60.0 0.7 56.0 0.0 43.3
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5 | Grapes 488 | 00 | 29 | 00 | 971
Vegetables
1 Potatoes 1567.9 91.4 6.2 0.1 2.3
2 Onion 2055.7 15.0 11.9 40.3 32.8
3 Tomatoes 468.1 14.9 34.5 8.0 42.6

3.4.2 CROP NOTES AND ANALYSIS

3.4.2.1Fruit Crops

i) Citrus

Citrus is the leading fruit crop of Pakistan in terms of area, production and export. Citrus
group comprises of diverse spegiincluding mandarins, oranges, lemons, limes and
grape fruits being cultivated in all the four provinces. However, Punjab province leads in
citrus area and production. Particularly, the Kinnow of District Sargodha (Bhalwal and
Kot Momin area) is famou®f its excellent blend of taste, flavour and aroma.

Citrus performs well on a wide range of soils except the heavy, clay, sandy, and alkaline
or waterlogged soils. The pigmented citrus (Blood red) of excellent quality is produced in
NWFP (Mardan). The samon rootstock used in Punjab is rough lemon, while in NWFP
sour orange is recommended.

Most common physiological problems of citrus include alternate bearing, fruit drop and
granulation. The diseases include citrus canker and citrus wither tip apdotheent
insects of citrus includeitrus psylla citrus leaf miner, scales, mite, etc.

Looking at national level, over 96% of citrus is grown in Punjab, of which 47.9% is
grown in distri c4). Siice Kinngw (thandadin) i§ the greldasanin |
variety, which is more suitable for fresh consumption. Pakistan needs to develop more
packing, grading, storage and reefer transportation facility for its export. Future
development in citrus processing, storage and export will remain centered inlt&argo
However, District Toba Tek Singh and Mandi Bahauddin could be potential areas for
establishing new grading, packaging and cold storage facilities.

Table I-4: Citrus Production Ranking (200506)

Top 5 Districts Area (ha) | Production (MT) | % Area | % Production
Sargodha 83566 1276400 43.46 51.92
Mandi Bahauddin 9402 165533 4.89 6.73
T.T. Singh 10534 145349 5.48 5.91
Sahiwal 8033 78812 4.18 3.21
Vehari 6838 75656 3.56 3.08
Country total 192274 2458381
Source: Agricultural Statistics of Pakista200506, MINFAL, Islamabad.
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Varieties

Mandarin: Ki nnow, Feutrell s Early

Sweet orangeBlood Red, Musambi, Pineapple, Jaffa, Succri

Lemons: Eureka

Limes: Sweet lime, Kaghzi lime

Grapefruit:  Duncan, Foster, Shamber, Marsh Seedless
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i) Mango

Mango is tle second most important tree fruit of Pakistan, which is mostly grown in
Punjab and Sindh province. However, it is also produced in the Balochistan and NWFP
on small scale. The stones of Desi variety are used as rootstocks and the vegetative
propagation isperformed mostly through inarching. The problems of mango include
malformation and alternate bearing. The main insect pests are mango hopper, mango
mealy bug and midges, and the diseases like anthracnose, powdery mildew, and quick
decline or sudden deatif trees has emerged as a new challenge in recent years.

National ranking shows that mango is predominantly grown in Punjab. Multan, Rahim
Yar Khan and Muzaffargarh districts contribute 58.1% production (Tab)eHowever,
since mango crop in Sindh ig@st one month early, the importance of Hyderabad and
Mirpurkhas will remain significant both for domestic and export markets.

Table I-5: Mango Production Ranking (200506)

Top 5 Districts Area (ha) | Production (MT) | % Area | %Production
Multan 30756 43117 19.64 24.58
R 'Y Khan 22257 369513 14.22 21.07
Muzaffargarh 19020 219282 12.15 12.50
Khanewal 13071 144670 8.35 8.25
Hyderabad 14422 106915 9.21 6.10
Country total 156570 1753907

Source: Agricultural Statistics of Pakistan, 2006, MINFAL, Islanabad.
Varieties

Chaunsa, Langra, Sindhri, Anwar Ratoul, Malda, Gulab Khas, Fajri, Dusehri, Began Pali,
Sensation

iii) Date

Date palm is third commercial fruit crop of Pakistan. Date palm requires high
temperature, much sunlight, low humidity, low raithfand the absence of high winds.
Rains during pollination and ripening are devastating. For commercial production,
artificial pollination (manual or mechanical) is practiced. The propagation is done
through suckers. Availability of suckers remains a fgwbfor growers, as there are no
commercial date nurseries. The major diseases of dates include black nd&seyand
diseaseand the major insects are red date scale and date stone beetle.

National ranking shows that Khairpur, Turbat and Punjgur distpooduce almost 80%

of the total date production in the country (Tablé).l Hence these areas hold great
potential for largescale date processing and storage facilities.
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Table I-6: Dates Production Ranking (200506)

Arch Vision

Top 5 Districts Area (ha) | Production (MT) % Area %Production
Khairpur 22310 158775 27.21 31.97
Turbat 24207 140576 29.52 28.31
Panjgur 19955 97700 24.34 19.67
Muzaffargarh 3157 23873 3.85 4.81
Sukkur 3430 23132 4.18 4.66
Country total 81991 496576

Source: Agricultural Statisticef Pakistan, 20096, MINFAL, Islamabad.

Varieties

Hillawi, Khardrawi, Shamran, Zaidi, Zairi, Aseel, Begum Jangi, Berni, Dhakki,

Bagugosha, Alipuri Chohara, Shershai Chohara, Askari Shangist, Nalli (Local Desi)
iv) Grapes

The European grapes are mypsilitivated in Pakistan. These have thicker skin and better
shelf life. Locally, grapes are planted in trenches and bunch spoilage is a serious problem
in rainy season. These are mostly propagated from hard wood stem cuttings. The canes of
plants are traied on a structure of wires extended on the both sides of the plant as
practiced worldwide. Severe pruning is needed to maintain the structure of the plant each
year after the harvest of the fruit, and Head system; Cane system and/or Cordon system
should e adopted for this purpose.

Among the main problems of grapes, insects include grapevine leaf hopper, thrips, leaf
roller, hawk moth, grapevine beetle and grapevine girdler. The diseases of grapes include
black rot, anthracnose, downy mildew and powdeilgew and the most common disorder

is the water berries in grape bunches. Grapes are grown in Balochistan and predominantly
in Pishin district (Table-F)

Table I-7: Grapes Production Ranking (200506)

Top 5 Districts Area (ha) | Production (MT) | % Area | %Production
Pishin 8274 33590 63.00 68.83
Quetta 911 3986 6.94 8.17
Mastung 1421 3182 10.82 6.52
Zhob 405 1856 3.08 3.80
Kalat 203 1084 1.55 2.22
Country total 13133 48802

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

Vari eties
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Seedless: Shundo Khani, Kishmish, Askari
Seeded: Haita, Black Prince, Hussaini
v) Apple

The cultivation of apple is confined to the northern hilly tracts of Punjab, NWFP and
Balochistan, where many delicious apple varieties are produced. The reason
production of apple in these areas is its low temperature requirement. The best suited
areas for apple cultivation must have altitude more than 2000 m, maximum summer
temperature must not go beyond 27°C and the minimum annual rainfall should not go
belov 750 mm. The most suited rootstock is the Crab apple. Other rootstocks include M
1, M-7, M-9 and MM106 (semdwarf). The apple flowers are hermaphrodite, but some
varieties are selihcompatible, and result in zero crops if not properly pollinated. To
overcome this problem, beehives are kept in apple orchards to enhance pollination.

Hail storming is the major problem of apple in Murree hills, which damages spurs and
deteriorates the quality of the fruit. It can be managed by the use of nylon nets. Apple
codling moth, heliothis and mites are serious pests and apple scab is the most common
disease in areas with higher humidity. National ranking of apple production is
summarized in Table8.

Table 1-8: Apple Production Ranking (200506)

Top 5 Districts Area (ha) | Production (MT) | % Area | %Production

South Waziristan 3040 59006 2.71 16.80
Swat 4150 49551 3.71 14.11
Zhob 6378 48397 5.70 13.78
Mastung 7715 35636 6.89 10.15
Pishin 5579 30170 4.98 8.59
Country total 111982 351232

Source: Agricultural Stistics of Pakistan, 20086, MINFAL Islamabad.
Varieties

Early: Red Delicious, Summer Red, Royal Gala, Mountain Gala, GaMartin, Kala
Kullu, Katja

Mid: Junica Jonagold, Star Crimson, Red Chief, Ace Spur, Amri, Kandhari, Kashmiri
Late: Fuji, Red Spr, Lady William, Golden Delicious

vi) Apricot

Apricot is cultivated from 30@2000 m altitude in Pakistan. Usually the quality of the
varieties grown at higher elevations is superior. The most valuable apricots are produced
in Northern Areas of Pakistafarafting is done during dormancy while budding is done
during the months of Mayune on seedling rootstocks like Hari (a wild apricot), peaches
or plums. Apricots are trained to a modifiéghder system. Fruit set percentage is very
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high and fruit thinnig is necessary to improve the fruit quality and to overcome the
alternate bearing. Killa Saifullah (Balochistan) produces over 60% of the apricots (Table

[-9). Brown rot is among the main disease problems.

Table 1-9: Apricot Production Ranking (2004-05)

Top 5 Districts Area (ha) | Production (Tonnes) | % Area | %Production
Killa Saifullah 17700 102285 61.28 51.86
Loralai 2582 28448 8.94 14.42
Zhob 1852 15930 6.41 8.08
Killa Abdullah 949 6380 3.29 3.23
Swat 602 6327 2.08 3.21
Country total 28884 197239

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

Varieties

Red Flesh Early, Old Cap, Charmaghz, Moorpark, Nari, Shakarpara, Kassel Bright,
Sardai, Budgher, Travet, Swat Selection

vii) Peach

Peach is a traditional crop of NWFFPopince and occupied an area of 5,600 hectares
with the production of 51,600 tonnes in 260&. It is delicious in taste and attractive in
flavour and aroma. There is a wide range of varieties of peaches, which makes its
availability possible for long dutian. Only in Peshawar region of Pakistan about four
dozen varieties of peaches have been tested, and quite few are recommended for general
cultivation. The peaches can do well on a variety of soils and its chilling requirements
also vary with varieties,osthese are also being planted in low land areas of Chakwal. The
common rootstocks of peaches in Pakistan are peach seedlings, yellow local peach,
almond, apricot and plum, which are specific for specific areas. About 65% of the Peach
area in NWFP is coved by 6A, Texas ¥5 (Mid season varieties) and 7, 8, 9 numbers
(Late season varieties). Gummosis and peach leaf curl virus are major problems of
peaches, which can eliminate the whole plantation of an orchard.

Swat is the largest producer of peach. ©freminent peach producing districts include
Killa Saifullah, Quetta, Mastung and Pishin (Tablk).

Table 1-10: Peach Production Ranking (20096)

Top 5 Districts Area (ha) | Production (Tonnes) | % Area | %Production
Swat 3980 41515 26.13 59.05
Killa Safullah 5940 3855 39.00 5.48
Quetta 528 3566 3.47 5.07
20
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Mastung 996 3526 6.54 5.02
Pishin 367 2488 241 3.54
Country total 15231 70305

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

National ranking shows that district Swatnains the main production area of peaches
with production of 40,200 tonnes annually.

Varieties

Literature shows that there are more than 42 varieties available only in NWFP. From the
available material, Early Grande, Loring Floridison, NJ241, NJ238,8 8, 9 numbers,
Florida King, Texas A@9 and Texas ¥5 varieties are recommended to the growers in
view of their good quality fruit and vigorous growth of plants.

Early: Carmon (Net), Early Grand, Spring Crust
Mid: NJC-84 (No5), Swanee, & andTexas A669
Late: Maria Delezia (N@), Indian Blood (NeB)

viii) Plum

Plum is the most important stone fruit in Pakistan. European plums are mostly cultivated.
Plums are budded on plum, peach, almond and apricot rootstocks. In Pakistan, plum is
used asrootstock in Murree, peach in NWFP, and almond in Balochistan. Under
favorable conditions, the fruit set is high, and affects fruit quality, thus requires thinning
with growth regulatorsBacterial Spots among main diseases, while aphids and fruit fly
are the major insects.

Total plum production is around 60,000 tonnes, of which 27.7% is from districts of Kalat
and Mardan (Table-11).

Table I-11: Plum Production Ranking (200506)

Top 5 Districts Area (ha) | Production (Tonnes) | % Area | %Production
Kalat 996 9797 13.45 16.34
Mardan 625 6876 8.44 11.47
Swat 600 6000 8.10 10.01
Mastung 929 4816 12.54 8.03
Quetta 568 4469 7.67 7.46
Country total 7407 59946
Source Agricultural Statistics of Pakistan, 206, MINFAL, Islamabad.
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Varieties

Fazle Manani, Stainley, Grand Duke, Gauzales, Formusa, Burbank, Wickson, Methley,
Red Beauty, Ruby Red

Trends in Area and Production of Selected Fruits
As mentioned earlie over the last decade, 185,400 hectares have been added to total
fruit area of the country, with additional production of 963,400 tonnes. Total fruit

production has now reached to 7.148 million tonnes during-R260QF able 112).

Table 1-12: Trends in Area and Production of Fruits

Area in 600006 ha, Product

Crop Area/ | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Prod | 97 98 99 00 01 02 03 04 05 06

Citrus Area | 1944 | 196.1| 197 197.7 | 198.7 | 1942 | 1816 | 176.5 | 183.8 | 192.3
Prod | 2002.6| 2037 | 1861.5| 1943.2| 1897.7| 1830.3| 1702.4| 1760.3| 1943.6| 2458.4
Mango | Area 90.4 | 92.8 | 935 94.1 97 99 102.8 | 103.1 | 151.1 | 156.6
Prod | 9145 | 916.8| 916.3 | 937.7 | 989.8 | 1037.2| 1034.6| 1055.9| 1673.9| 1753.9
Dates Area 745 | 751 | 755 76.9 78.6 78.5 77.9 74.7 81.7 820
Prod | 534.4 | 537.5| 540.1 | 579.9 | 612.5 | 630.3 625 426.8 622 496.6
Grapes | Area 8.5 8.7 8.9 10.4 12.5 12.7 12.7 12.7 12.9 13.0
Prod 74.1 743 | 75.8 40.3 51.1 52.6 51.8 50.8 49.1 48.8
Apple Area 435 | 446 | 459 51.7 58.2 48.7 47.7 | 110.7 | 111.1 | 1120
Prod | 568.4 | 573.1| 589.3 | 377.3 | 438.9 | 367.2 | 3154 | 333.7 | 351.9 | 351.3
Apricot | Area 11.9 121 12.2 12.5 12.9 13 13.8 284 28.7 28.9
Prod | 188.1 | 189 | 190.8 | 120.5 | 125.9 | 124.7 | 129.7 | 210.9 | 205.2 | 197.2
Pear Area 2.8 2.8 2.9 3.0 3.0 2.5 2.5 2.4 2.3 2.3
Prod 352 | 356 | 375 37.7 38.1 325 32.3 30.6 30.4 28.3
Peach | Area 4.2 4.4 4.5 4.8 55 5.7 9.2 14.7 151 15.2
Prod 45.8 | 46.5 | 483 33 33 37.6 76.3 76.2 69.5 70.3
Plum Area 6.5 6.7 6.9 7.0 7.6 7.3 7.5 7.2 7.3 7.4
Prod 773 | 784 | 80.7 59 63.8 63.1 65.8 64.2 60.7 60.0

Souce: Agricultural Statistics of Pakistan (20@&), MINFAL Islamabad

Table F12 shows that except for citrus and to a less extent in pear, area under all other
fruits has increased. Maximum increase in fruit production was recorded in mango
(839,400 tonngsfollowed by citrus (455,800 tonnes). Production of dates exhibited
increasing trend except 2006 when it drastically declined due to crop failure in Sindh

attributed to inclement weather. All other fruits witnessed an overall increasing trend
over thelast decade.

3.4.2.2Vegetable Crops
i) Onion

Onion is the leading vegetable crop, which is being produced in all areas of Pakistan. The

ideal region for onion production in Pakistan is Hyderabad. Onion is planted at different

times in different locaties and thus remains available in the market throughout the year.

There has been significant increase in the area and production of onion over the last
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decade. The main factors contributing towards increased area and production of onion
have been increadedomestic consumption and demand on account of increasing
population. Adoption of improved cultural practices, sufficient inputs and sizeable export
has also helped to improve production. Onions are used green as well as after they reach
maturity. Nation&ranking shows that Chagi (Balochistan) and Hyderabad and Sanghar
(Sindh) are leading production districts (TabIE3]).

Table I1-13: Onion Production Ranking (200506)

Top 5 Districts | Area (ha) | Production (Tonnes) | % Area % Production
Chagi 12345 225914 8.30 10.99
Sanghar 11719 148269 7.88 7.21
Hyderabad 8676 122580 5.83 5.96
Mirpurkhas 10310 122089 6.93 5.94
Nasirabad 6385 114930 4.29 5.59
Country total 148734 2055791

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.
Varieties

Fisalabad Early, Pdi Red, Ghotki, Local White, Phulkara, Thanobola Khan, Red Nasik,
Desi Red, Nasarpuri (Desi)

i) Potato

Potato is the most important vegetable crop. Potato is a cool season crop, but is produced
in a variety of climates. There are three main crops @&tpaon Pakistan, two of them are
harvested from plains of Punjab and Sindh and the third crop is harvested from hilly
areas. The areas of Okara and Sahiwal in Punjab are famous for potato production (Table
I-14) and hold great prospects for developing foetb@sed industry.

Table I-14: Potato Production Ranking (200405)

Top 5 Districts Area (ha) | Production (Tonnes) | % Area | %Production
Okara 31001 445458 26.39 28.41
Sahiwal 17054 204392 14.52 13.04
Pakpattan 11977 166534 10.20 10.62
Kasur 8305 116826 7.07 7.45
Sialkot 7614 97228 6.48 6.20
Country total 117459 1567882

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

Varieties
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Cardinal, Desiree, Multa, Lale Faisal, Prima, Alpha, Vekaro, Alladin, Baroka, Asterix,
Berna, Dzer{Red), Courage, Katiner, Ralg Suntay (Round Shape), Diamond (Long
Shape), Meradona, Karonda, Salfonia, Malody, Rodyoo (Red), Koenci (White).

iii) Tomato

Tomato is relatively perennial plant and gives production throughout the year. The area
and prodation under tomato increased steadily over time. The main crop is produced in
abundance during summer and lowers the value of the produce in local market. However,
its transportation from one part to other part makes the market stable. The crop may
sufferfrom rainy season during its maturity. Major problems of tomato include bacterial
canker, mosaic virus, and leaf curl virus among diseases, while aphids and white fly are
main insect pests. Tablelb details main tomato producing districts.

Table I-15: Tomato Production Ranking (200506)

Top 5 Districts Area (ha) | Production (Tonnes) | % Area | %Production

Killa Saifullah 6488 85473 14.03 18.26
Swat 5752 65374 12.44 13.96
Nasirabad 1569 27918 3.39 5.96
Barkhan 1605 22187 3.47 4.74
Badin 3520 20876 7.61 4.46
Country total 46239 468146

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

Varieties

Lyallpur Selectionl, Peshawar Long, -L0, Money Maker, Roma, Red Top, Marglobe,
Elum-2, RomaVF, Rio-Graind, Sunmarzano, Neema, Brighatley ~1 hybrid, Pete211,
Peto86, Yaki, NSG48, Pop.

Trend in Area and Production of Selected Vegetables

A ten year area and production trend of onion, potato and tomato is given in -Iéble |
which shows that there has been significant increabetimarea and production of these

vegetable crops.

Table I-16: Trends in Area and Production of Selected Vegetables

Area in 600006 ha, Pr oduct

Crop Area/ | 1996 | 1997 | 1998 | 1999 [ 2000 | 200+ | 2002 [ 2003 [ 2004 | 2005

Prod | 97 98 99 00 01 02 03 04 05 06
Onion | Area | 80.8 | 814 | 855 | 109.8 | 105.6 | 103.8 | 108.0 | 109.0 | 127.8 | 148.7

Prod | 1131.0| 1076.5| 1138.2| 1648.0| 1563.3| 1385 | 1427.6| 1449 | 1764.8| 2055.7
Potato | Area | 85.8 | 104.7 | 1095 | 1105 | 101.4 | 105.2 | 115.8 | 109.7 | 112.0 | 117.4

Prod | 963.6 | 14255 1810.4| 18683 | 1665.6| 1730.7| 1946.3| 1938.0| 2024.8| 1567.9
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Tomato | Area 28.9 29.7 30.3 294 27.9 294 31 39 41.4 46.2
Prod | 313.1 | 325.3 332 283.2 | 268.6 | 294.1 | 306.3 | 412.2 | 426.2 | 468.1

Source: Agricultural Statistics of Pakistan, 2606, MINFAL, Islamabad.

During the I&t ten years production of onion and tomato increased by 81.7% and 49.5%,
respectively. Both area and production of potato in general exhibited increasing trend.
However, contrary to increase in area under potato, its production drastically declined in
2006-06. It mainly attributed to persistent inclement weather which had adverse impact
on crop production and resultant overall production.

3.5 CONSUMPTION AND PRODUCTION SURPLUS

Reliable data on per capita consumption of fruits and vegetables in Pakisteanty.
However, total consumption of fruits and vegetables can be estimated by taking into
account the total production of fruits and vegetables and subtracting estimated post
harvest losses and exports, adding imported quantity of fruits and vegetBbhked on

this assumption, over the last seven years, domestic consumption of fruits and vegetables
has increased @ 0.16% annually to reach 12.319 million tonnes by0BO8§ainst
availability of 10.69 million tonnes (Tablell7).

Table 1-17: Consunption of Fruits and Vegetables

Fruits & Vegetables
Year Production | Postharvest | Export Import Available for
(Million lossegMillion (Million (Million Consumption
Tonnes) Tonnes) Tonnes) Tonnes) | (Million Tonnes)
1998 12.4 3.10 0.83 0.23 9.53
2006 14.5 3.63 0.53 0.35 10.69

The production surplus can be estimated by taking into account the amount of exported
guantity plus the estimated quantity of fruits and vegetables which can possibly be saved
by improving postharvest handling and cold storage dnigeeated transport facilities.

Fresh produce industry of Pakistan currently experiences heavy postharvest losses, which
are estimated about 2% of production. Among various reasons include lack of proper
infrastructure for postharvest handling, sige and transportatioWVith improvement in
postharvest handling and establishing packing, grading and storage facilities, postharvest
losses can be easily reduced from existing level of 25% to 15%, thereby saving 10% of
production, which becomes surplusdacould be exported to earn additional foreign
exchange. Fig.-8 provides an estimate of potential production surplus with 10%
reduction in current postharvest losses (25%) against existing production and export. The
estimated production surplus is cunlg around 1.82 million tonnes, which may reach
2.66 million tonnes during 20090, provided the projected production target of 19.4
million tonnes of fruits and vegetables is achieved.
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3.6 Export

Pakistan produces a wide range of uniquelity tropical, sub tropical and temperate
fruits and vegetables. However, only limited quantity is exported and during@005
total fresh produce exports were about 4% of 13.7 million tonnes production. According
to MINFAL, total horticultural exporhas increased from $104.08 million in 2600 to
$168.71 million in 20096. Main exports are citrus, mango, dates, potato and onion.
Details are given in Tablel8 and appendix vii and viii.
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FIG 1-8: POTENTIAL PRODUCT ION SURPLUS
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Trends in expdrquantity and value of fruits, vegetables and condiments are given in Fig
[-9 and +10. Fig F9 shows that the total export quantity showed an overall increase,
likewise, the total export value (FiglD) also showed an increasing trend
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Fig 1-9: Total Export Quantity of Fruits, Vegetables & Condiment:

180 -
—&— Fruits —a—\/egetables and Condimenisi— Total
160 -
140 -
120 -

100 A

80 -

Value (Million Rs.)

60 -

40 4

20 +

2000-01 2001-02 2002-03 2003-04 2004-05 2005-06

Fig I-10: Total Export Value of Fruits, Vegetables & Condiments
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Table 1-18: Export Quantity and Value of Fruits and Vegetables
200001* 200102* 200203* 200304* 200405** 200506***
Commodity Qty Value Qty Value Qty Value Qty Value Qty Value Qty Value
(Tonnes) | (000 $) | (Tonnes)| (000 $) | (Tonnes)| (000 $) | (Tonnes) | (000$) | (Tonnes)| (000 $) | (Tonnes) | (000 $)

Citrus (Kinnow) 97028 16310 | 121692 | 20842 | 94806 | 21704 | 149587.1| 30763 | 74582 | 20683 | 189286 | 38965
Oranges 1031 186 890 208 247 78 1672 303 74 24 117 29
Mango 53444 17005 47541 14036 58844 17626 | 77467.6 | 23426 | 48811.5| 15953 | 105210 | 32353
Dates (Fresh) 6622 2481 4654 2080 3353 1655 2644.9 1284 4108.2 2037 4023 2681
Dates (Dried) 73334 23499 72817 25546 67791 23449 | 62783.8 | 21449 | 79946.4 | 27714 85326 29669
Apple (Fresh) 1475 454 818 299 250 78 97.35 61 100.3 62 146 59
Fresh Fruits 18870 5985 25674 7019 18552 6191 40085 10546 45153 11049 51437 24928
Dried Fruits 3424 9909 6036 9211 2942 8766 2794 11229 1860 8519
Other Fruits 4826 2876 9663 3848 16222 3608 17286 3618 26766 5201

Total (Fruits) 260054 | 78705 | 289785 | 83089 | 263007 | 83155 | 354418 | 102679 | 281326 | 91242 | 435545 | 128684
Potato 58450 6656 56987 6091 69348 6818 | 56042.29| 5807 | 20761.59| 3100 15398 2887
Onion 77168 10280 53379 5427 63711 6086 49078 6332 29597 3738 33931 5563
Other Fresh
Vegetables 8476 1976 2210 702 32070 6651 49381 9584 28356 8039 49050 13913
Mushroom 23 2136 45 3399 49 3285 25 2002 29 2473 30 2980
Garlic 359 177 2479 | 1542 2161 836 681 204 51 17 274 153
Other Vegetables 4751 1065 15294 1833 18941 2819 7333 1753 6737 3622
Total
(Vegetables) 149227 | 22290 130394 | 18994 186280 | 26495 162540 | 25682 85532 20989 98683 25496
Fruit &
Vegetable Juices| 5977 3091 6621 3788 8785 5026 10246 5612 21881 13944 22985 14531
G. Total (Fruit,
Vegetables) 415258 | 104086 | 426800 | 105871 | 458072 | 114676 | 527204 | 133973 | 388739 | 126175| 557213 | 168711

Source’MINFAL, 2005. Agricultural Statistics of Pakistan (2008),” MINFAL, 2006. Agricultural Statistics of Pakistan (2008),
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3.7 IMPORT

Although Pakistan produces large quantities of horticultural crops, yet, it imports fruits,
vegetables and condiments from other countries, whenever any of the commodities is
either in short supply or the produce is not grownllgcdlain imports include ginger,

peas and garlic. During 20@56, total imported quantity of horticultural produce was
0.413 million tonnes worth $146 millions (Tabld.9), which shows that there has been

an increasing trend regarding the imported quyamti fruits from 199899 to 200304.
However, there was decrease in imports of grapes (fresh) and dates (fresh) during 2004
05. In case of vegetables the trend regarding total import quantity remained same from
199899 to 200304, but due to rise in dema@rof peas (shelled) and garlic, there was
sudden increased in 200%. The total import quantity of condiments is continuously
increasing from 19989 to 200405 (Appendix iX & X).
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Fig I-11: Total Import Quantity of Fruits, Vegetables & Condiments
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Fig I-12: Total Import Value of Fruits, Vegetables & Condiments
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Table 1-19: Import Quantity and Value of Fruits, Vegetables and Condiments

199899* 199900* 200001* 2001-02* 200203~ 200304* 200405**

Commodity Qty Value Qty Value Qty Value Qty Value Qty Value Qty Value Qty Value
(Tonnes) | (000 Rs) (Tonnes) | (000 Rs) | (Tonnes)| (000 Rs) | (Tonnes) | (000 Rs) | (Tonnes) | (000 Rs) | (Tonnes) | (000 Rs) | (Tonnes) | (000 Rs)

Grape fresh 26341 147258 33163 224192 | 34482 278205 | 38889 297218 | 54610 369147 | 40345.5 298671 | 25427 193341

Dates fresh 23016 245542 31822 308733 | 29643 275571 | 38144 368126 18342 18483 42704.7 452734 | 14755 172749

Water melon | 11194 14187 17757 36993 3348 9608 4610 17206 10394 20337 35044 52550 6946.4 11121
l?gﬁ;gged 10074 155920 7634 144788 | 10382 169212 | 11559 148784 | 12779 172260 | 16603.5 224287 | 12250 177881
Pomegranate | 7227 39372 9239 63654 5560 45996 9437 64201 11987 83991 13954.4 97237 400.3 3213

Total Fruits 106411 976930 136946 | 1341185 | 137446 | 1507208 | 179120.1| 1579472 | 198618 | 1820407 | 246640.03| 3196570 | 122289.9 | 2398325

Peas

(Dried/shelled) 40660.2 516455 98683 1351170
Potato fresh

/Chilled 16466 25839 9165 12677 7431 8631 6179 7842 3508 4260 3262.3 4002 3124.1 11733
Onion

. 42552 153009 33293 104098 | 33288 81829 44083 249539 10208 31265
Fresh/Chilled

Ginger 516 28014 | 980 46960 | 12323 | 195391 | 43904.3 | 8901® | 32701 1389953
dGr'ir;%er not 35010 696770 33866 | 726167 | 36747 | 974136 | 44640 | 865613

Garlic 29785 562394 21058 | 335198 | 11228 | 200368 | 25461 | 585065 | 49284 | 634865 | 31569.7 | 482285 | 51030 1074023
Corriander 6439 50214 | 4187 31563 | 5752 37442 | 5737.9 | 76148 | 11606 193513
Pepper Black,

crushed, not 2153 302008 | 2598 201174 | 5111 340380 | 6667.6 | 504644 | 5115.1 | 389832
ground

gﬁf‘?‘ﬁ of 1994 19400 | 2875 27232 | 4881 42579 | 7638 61285 | 3896.9 | 39392
Total

Vegetables & | 127745.0 | 1499023.0 | 101399 | 1246955 | 109069 | 2806324 | 145932 | 2792589 | 148864 | 4432742 | 164959.2 | 3588296 | 291514.9 | 6366985
Condiments

Grand total 234156 2475953 238345 | 2588140 | 246515 | 4313532 | 325052.1| 4372061 | 347482 | 6253149 | 411599.23| 6784866 | 413804.8 | 8765310

Source’ MINFAL, 2005. Agricultural Statisticsf Pakistan (200®4), ” MINFAL, 2006. Agricultural Statistics of Pakistan (2008)
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The import value of fruits showed an increasing trend for the year99%8 200304

but due to decrease in import quantity of fruits (grapes and dates) during2ab8re

was decrease in import value (Figll & 1-12). In case of vegetables the import values
had steady level from year 1998 to 200304 but due to large increase in import of peas
and garlic during 20005, the import values also increased. Whilease of condiments

there is an increase in overall spending with one year up and down trend in alternate
years from 19989 to 200405.

Overall, analysis showed that import spending on fruits, vegetables and condiments has
increased, mainly for tamarindarlic, peas (dried), and condiments, while for other items
value decreased (Table®, appendix ix and x).

38 MARKETING
Domestic

With a population of 162.4 millichpeople, Pakistan has large domestic market for fresh
produce. However the dastic marketing system of fruit and vegetable is very complex.
There are regulated as well as unregulated markets. Under the regulated markets, there
are 203 markets comprising of Punjab (132), Sindh (68), Balochistan (2) and NWFP (1).
The marketing syste lacks proper cold storage facilities and integrated cold chain,
thereby has substantial postharvest lossegl(20) with reduced shelf life and quality of

fresh produce. Noavailability of suitable crop storage in production areas limits farmer
marketirg options, and linking direct market demand with production and supply
seasons. The absence of cold storage facilities in production areas thus force the growers
to immediately dispose off the produce once harvested, which often result in glut
formation am lower prices. Orchards are mostly contracted during fruit development
period, leaving them at the mercy of the contractor till fruit is harvested. The contractor is
more interested in the current season fruit than caring the orchard for better fruit
production in future. Hence, orchard productivity potential is affected. Similar is the
situation for vegetables also, which are mostly marketed through agents.

Due to little incentives for premium produce in domestic market, the producers do not
emphasizeon quality. Further, the lack of price information system is an obstacle in

getting better returns by the growers. The recent introduction of large international
supermarket chains, like Makro and Metro in Pakistan, will help improve the produce
guality indomestic market. In large cities, there is already good market for value added
(waxed, graded, etc.) fresh produce.

92005 World Population Data Sheet of the Population Reference Bureau, Washington, USA, www.prb.org
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In order to improve the currersituation, there is need to establish-farm packing,
grading facilities along with cold storage in the production areas. Further, availability of
refrigerated transport/reefer containers will help maintain cold chain from farm to market,
thus improvingproduce quality, shelf life, reduce postharvest losses, and stabilize the
market prices, which will ensure higher returns throughout the supply chain including
growers.

3.8.1.1 Market Size & Growth Potential

An analysis of domestic market shows thegrothe last ten years (199G to 200506),
population has increased @ 2.4% annually (2.4 million per annum), while horticultural
production increased at 2.1% (236,500 tonnes per annum) (T&tlg Import of
horticultural produce also showed increase.

Table 1-20: Domestic Market Growth

Year Total Production | Total Import Quantity | Total (Production + Import)
(Mil Tonnes)** (Mil Tonnes)* (Mil Tonnes)

199697 11.3 0.4 11.7

200506 14.5 0.9 15.4

Growth 3.2 0.5 3.7

Source: * FAO, 2005; ** Agriculturabtatistics of Pakistan, 2066, MINFAL, Islamabad.

A number of factors contributed to the increased consumption and market growth of
fruits and vegetables. Among them include increasing population currently @ 2.09%;
increased per capita income (from $482200203" to over $728" in 2006), which is
expected to reach $1000 by 2010, through accelerated agricultural production, increase in
export, expected surge in the workers foreign exchange remittances, direct foreign
investment, and growth in the poessing industry. Currently there are 25
processinginits with estimated intake of 45000 tonnes of fruits, and output of 15000
tonnesincluding in the form of 200 tonnes of jams, jellies and marmalades, 1000 tonnes
of pickels and chutnies and 18 milliontthes of syrups and squasfiesAll of these
factors led to an increased demand of fruits and vegetables.

Due to urbanization trend, the rate of increase in fruit and vegetable transportation and
consumption is much higher in major cities. TabRlllists major consumption centers
along with estimated fruit and vegetable consumption. Karachi, being the most populous
city of the country is the leading consumption centre of fruits and vegetables, followed by
Lahore, Faisalabad, Rawalpindi and Multan. T 10 cities share a minimum 17.6 %

of the total fruits and vegetables consumption.

""DAWN 10 April 2004;

"pakistan Economy Overview 2006, The World Bank, www.worldbank.org
2pakistan Press International, 15 Aug 2003

3Small and Medium Enterjses Development Authority
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Table I-21: Main Consumption Centers in Domestic Market

ST # Cities P_o_pulation* Percent of total veEgSetltr:éllteesdg(r)ﬁ;Z rigotlion
(Million People) population (Tonnes)
1 | Karachi 11.6 7.14 975431.1
2 | Lahore 6.3 3.88 530066.2
3 | Faisalabad 2.5 1.54 210387.1
4 | Rawalpindi 1.7 1.05 143445.7
5| Multan 1.4 0.86 117488.9
6 | Hyderabad 1.3 0.80 109292
7 | Gujranwala 1.3 0.80 109292
8 | Peshawar 1.2 0.74 101095.1
9 | Quetta 0.7 0.43 58744.4
10| Islamabad 0.6 0.37 50547.5
11| Others 133.8 82.39 11255709.8
Total 162.4 100 13661500

* Based on 2005 World Population Data Sheet of the Population Reference Bureau, Washington, USA

From supply chain perspectives, urbanization and concentration of populatiarge

cities have two major implications: 1) Volumes of fresh produce being transported for
trade and consumption in the cities are ever increasing; 2) The conventional open
trucking system being used for fresh produce has continuously increagsustharvest
losses during transportation.

To meet the growing population needs of fruits and vegetables and increasing export, we
have two options; 1: to increase production and yield of fruits and vegetables, which will
require additional irrigation, puts and other resources, or 2: to reduce high postharvest
losses. From sustainability and profitability point of view investing in reducing
postharvest losses is more cost effective and viable option. Since high postharvest losses
are mainly due to lackfgpacking grading facilities and absence of cold storage and
refrigerated transport; establishment of these facilities will certainly help to reduce these
losses and to increase the fruits and vegetable quantity available for local consumption
and export.
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3.8.1.2

Harvest and Supply Pattern of Fruits and Vegetables

Arch Vision

The supply pattern of selected fruits and vegetables are shown in F2&hlevhich also
demonstrates the gaps in availability of produce.

Table I-22: Harvest and Supply Calendar of 8lected Fruits and Vegetables in

Pakistan
Crop | Province Months
JAN | FEB | MAR | APR | MAY | JUNE | JULY | AUG | SEP | OCT | NOV
Citrus Punjab
NWFP
Mango | Punjab
Sindh
Dates Punjab
Sindh
BAL
Apple NWFP
BAL
Grapes | NWFP
BAL
Apricot | NWFP
BAL
Peach NWFP
Plum NWFP
BAL
Onion Punjab
Sindh
NWFP
BAL
Potato | Punjab
NWFP
Tomato | Punjab
Sindh
NWFP
BAL

The table 122 shows that due to climatic variation in four provincésits and

vegetables are available over extended period. While the province of Sindh has advantage
of early season supply of fruits and vegetables, Balochistan and NWFP get the same

benefit by producing late season crops. May to September is the pehicton period

for most of the fruits and vegetables, and storing at peak time and releasing at lean time

can extend their marketing period.

3.8.1.3 Market Prices Pattern of Selected Fruits and Vegetables

The prices pattern of fruits and vegetables iffecent months and in main provincial

markets are shown below. Summaries of 10 years trend in fruits and vegetable prices are

shown in Tables-23 & I-24.
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3.8.1.3.1 Market Prices Pattern of Fruits

Trend of mean monthly market prices of Kinnow, apple, goznd grapes are shown in
Fig. I-13.

6000 -
—o— Kinnow (Rs. Per 1000 No.)
5000 4 —=— Apple (Rs. Per 40 KQ)
—— Mango (Rs. Per 100 Kg)
—<— Grapes (Rs. Per 40 Kg)
4000 -
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1000 -
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Fig I-13: Mean Monthly MarkePrices of Fruits

The price pattern of Kinnow showed that fruit prices increased as the harvest season
advanced, with maximum prices being in the month of April and May. However, with
start of new crop cycle ipril, previous fruit needs to be harvested and stored or
marketed immediately. The prices trend of apple showed the highest price in the month
of May and lowest in September, which is in line with the apple harvest and supply
calendar ({22), which showsthe harvest starting from July (NWFP) and ending in
November (Balochistan) with remaining season supply from cold storage. Mango has a
limited season, with lowest prices during June (peak season in Punjab), and highest in the
month of August. The priceseind of grapes showed an increasing trend from August to
November. The prices fluctuations are due to suppiyand interaction and quality of
produce. The oversupply of the selected commodities at different times often results in
lowering market prices. $fablishing proper cold storage, transportation and marketing
infrastructure can stabilize the prices.

A detailed analysis of fruit prices of Kinnow, mango and apple in major markets is given
in Figs. F14 to }16.
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The trend of Kinnow prices (two yearean 2004, 2005) is almost same in different
provincial markets (Fig-14). Higher prices in Hyderabad, Quetta and Peshawar
compared to Lahore are due to the added cost of transportation and marketing, since
Punjab is the only supplier of Kinnow.
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—/— Lahore ( Per 100)
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Fig I-14: Monthly Market Variations in Prices of Kinnow

The prices of mango (Fig-15) in Lahore market remains almost stable with slight
increasing trend as the season advances -May. In Hyderabad market the prices of
mango are low in the month of June but increased for rest of the seasaonBaty to

this in Peshawar market the prices of mango increased in the month of June and
decreased in July and again increased in August.
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Fig I-15: Monthly Market Variations in Prices of Mango
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The price of apple (Fig-16) starts increasing in the month of February till July and then
decreaes in August in Lahore market. In case of Hyderabad market the prices remained
almost same throughout the year. But in Peshawar and Quetta markets the prices of apple
remained stable from January to June, however, in Peshawar market the prices increased
after June, while in Quetta market the prices decreased.
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Fig I-16: Monthly Market Vaations in Prices of Apple

Ten years trend in prices of fruits

Ten years prices trend are presented in fig@.IThe prices regarding grapes showed an
increasing trend for the last ten years (3994to 200405) except in the year 2048!.

The prices of apple increased in one year and in the next year decreased, but after 1998
99 there is a continuous increase in prices. The prices trend of mangoes shows increase
and decrease in alternate years. Theepriof Kinnow remained constant for the years
199495 to 199798 and there was an increase for two years, but thereafter again
decreased and still are constant (Appendix xi). Demand and supply interaction mainly
governs the changes in market prices of diffé commodities from year to year. Apple,
mango and Kinnow are well known alternate bearer, therefore igean (heavy
production), the price s are lower than off year (less production). Establishing
grading/packing and cold storage facilities will hedfabilize prices fluctuations, by
holding fruits at time of oversupply and releasing at lean time.

37



Cold Chain Project
Final Report, Volumé | Horticulture Industry

Arch Vision

5500 A
—e— Apple (Rs. Per 100 Kg)
5000 A —#— Mango( Rs. Per 100 Kg)
—r—Kinnow (Rs. Per 100 No.)
4500 ~ —s—Grapes (Rs. Per 100 Kg)

4000 A

3500 A

3000 -
2500 -

2000 -

1500 - ./’/.\./-‘\‘\-/-_‘\<
1000
500 - A_B’H/\w

O T T T T T T T T T T I

1994- 1995- 1996- 1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004-
95 96 97 98 99 00 01 02 03 04 05

Prices in Rupees

Fig I-17: Annual Average Wholesale Prices of Fruits

Summary of 16year prices change of selected commaodities is given in T&de |

Table I-23: Summary of trends in fruit prices

Prices in Pakistan 199495 200304 % Change
Mango (Rs. 00 Per 40 Kq) 3.92 6.83 74.2
Citrus (Rs. 00 Per 100 No.) 0.78 1.21 55.1
Dry Dates (Rs. 00 Per 40 Kg) 6.96 12.38 77.9
Prices in Punjab

Grapes (Rs. 00 Per 40kg.) 32.29 46.45 43
Apple (Rs. 00 P&40 Kg) 24.32 36.43 49.8
Kinnow (00 per 100 No.) 0.86 1.65 0.91

3.8.1.3.2Market Prices Pattern of Vegetables

Fig. I-18 shows mean monthly national prices of onion, tomato, and potato. Generally
the prices are reduced when the main crop reachesatikeimPrices of onion are highest
during August to November, while lowest in the month of June. Tomato has the most
unstable price pattern, due to a wide gap in its demand and supply at different times. The
lowest tomato prices are in the month of MayjekHater continuously increase reaching
maximum in November, thereafter start decreasing. The price of potato shows increasing
trend from March to November but in December the prices fall as main potato crop from
Punjab is in the market.
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Fig 1-18: Mean Monthly Prices of Vegetables
Detailed price analysis of onion, tomato and potato is given in Figstd F21.

The prices trend of onion crop shows ups and downs throughout the year in all the
markets. There is an increase in prices in the months of September to Noventhenand
decrease in the months of December to February, but in the months of March and April
the prices go up again and then decreased in the next monthsliay Onion is a

daily use item, while its consumption remains almost same throughout the yg#rtbgce
months of September to November and April.
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Fig I-19: Monthly Market Variations in Prices of Onion
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The prices trend regarding tomatoes (FR) is almost same in the four major markets
throughout the year (January to October) except November (limited availability) when
prices are higést in all the markets. Tomato has short shelf life, but properly grading and
storage can help maintain supply during November, thus reducing the prices.
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Fig 1-20: Monthly Market Variations in Prices of Tomato

The prices of potato show (FigRll) an increasing trend from March to Octobed then
decrease with main crop harvest starting in Punjab.

9 -
g A —&—Lahore
—#— Hyderabad
I —/— Peshawar
%
o ——Quetta
< 6 -
]
o
g 27
1
g 4
£
%) 3 A
(]
L
a2
1 .
0 T T T T T T T T T T T 1

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Fig 1-21: Monthly Market Variations in Prices of Potato
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Ten years prices trend in vegetables

The prices of onion have increased almost 81% over the last ten year2QIR95The

prices of tomatoes showed an increasing and dsicrg trend. However, tomato prices
increased by 28% in Punjab, while at national level prices slightly decreased. The prices
of potatoes showed surge in the years 198%nd 199®7 (short supply), thereafter
decreased and has been increasing for theféas years (Fig -2 & Appendix xii).
Overall increase in potato prices was 124%. Summary of 10 years is given in-24ble |
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Fig I-22: Annual Averge Wholesale Prices of Vegetables

Table I-24: Summary of Trends in Vegetable Prices

Prices in Pakistan Price
Crop 199495 200304 % change
Onion (Rs. 00 Per 40 Kg) 2.1 3.8 81.0
Potato (Rs. 00 Per 40 KQ) 2.06 4.62 124.3
Tomato (Rs. 00 Per 40 KQ) 4.62 451 -2.4*
Prices in Punjab Price
Crop 1994 2004 % change
Tomato (Rs. 00 Per 40 KQ) 1293.6 1658.9 28.2*
Potato (Rs. 00 Per 40 KQ) 334.0 1074.0 221.6
Onion (Rs. 00 Per 40 KQ) 519.9 928.8 78.6

* Although tomato enjoys the maximum per unit price difference in a year, yet its perishable nature and oversupply
reduces its mean annual prices. Further, the average price has been calcutdtad foarkets (Lahore, Hyderabad,
Quetta and Peshawar), among which, main consumer market (Lahore) has shown increase of 28.2%, while others
(supply markets) showed lower annual mean prices.
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3.8.2. Export
3.8.2.1 Major Export Markets for Selected Hortiaultural Produce

According to MINFAL, Pakistan exported 0.56 million tonnes of horticultural
commodities during 20066, worth $168.7 millions. Detailed analysis of export (2004
05) shows that Pakistan exports horticultural products to over 30 countties wbrld.

Ten countries imported more than 1000 tonnes each of the selected commodities (Fig. |
23) The UAE ranked top with 29% share of our total export quantity of selected
horticultural commaodities, followed by Sri Lanka (13%), Saudi Arabia (12%3sian
Federation (8%), United Kingdom, Dubai, Indonesia, Oman and Philippines (5% each),
and Malaysia (4%). Rest of more than 20 countries import only 9% of the total exported
horticultural produce.

Export Value (2004-05) Export Quantity (2004-05)

9%
12% 23%
)

O UAE B Sri Lanka 0O Saudi Arabia
0O Russian Federation | UK O Dubai

B Indonesia 0O Oman B Philippines

B Malaysia 0O Others

Fig I-23: Export Markets for Hortultural Produce of Pakistan (2008)

In terms of export value, UAE ranks first with 23% share of the total export value of
selected commodities of Pakistan. It is followed by Saudi Arabia (15%), Russian
Federation (10%), Sri Lanka (9%), United KingddB%6), Dubai and Indonesia (6%
each), Philippines (5%), Oman (4%), Malaysia (2%) and rest of more than 20 countries
(12%), which imported selected horticultural commodities from Pakistan.
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Detailed analysis of individual commodities is given as under.
i) Citrus

UAE is the largest importer of citrus from Pakistan with 27% share in quantity and 21%
value, followed by Russian Federation (18% quantity and 21% value), Saudi Arabia
(14% quantity and 14% value), Indonesia (11% quantity and 12% value) amppinks

(11% quantity and 10% value). Other countries share19% in quantity and 22% in value.

O UAE B Russian Federation O Saudi Arabia
O Indonesia B Philippines O Sri Lanka

B Netherlands O Singapore W Bahrain

B UK O Others

14%
14%
Quantity Value

. Fig I-24: Citrus Export of Pakistan
i) Mango

UAE (including Dubai), is largest importer of our mango with 24% share in quantity and
33% in value, followed by Saudi Arabia (20%amptity and 22% value), UK (15%
guantity and 18% value) and Oman (15% quantity and 11% value). Other countries have
16% share, each in quantity and value.

O Saudi Arabi B Dubai O UAE 0O UK
B Oman O France B Kuwait O Afghanistan
B Germany B Bahrain O Others

16%

Quantity Value

Fig I-25: Mango Export of Pakistan 42
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iii) Dates

Dates are exported fresh, cured and dried (chohara). USA is the largest impoeseh of fr
dates from Pakistan (36% quantity and 44% value), followed by Canada (18% quantity
and 10% value), UK (15% quantity and 16% value), India (10% quantity and 8% value),
and some other countries with minor shares (20% quantity and 22% value). Dry dates ar
mainly exported to India.

O USA B Canada 0O UK O India
B Denmark 0O UAE B China 0O Germany
M Lithuania @ South Africa O Others

10%
Quantity Value

Fig I-26: Dates Export of Pakista
iv) Apple
Sri Lanka is the largest importer of apple from Pakistan (78% quantity and 86% value),

followed by Angola (18% quantity and 10% value), and some other countries with minor
shares (4% quantity andilue each).

O Sri Lanka B Angola O Others

4% 4%
10%

\—78%

86%

Quantity Value

Fig I-27: Apple Export of Pakistan 4
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v) Grapes

Bangladesh is the only main importer of grapes from Pakistan with almost 96% share of
guantity and value.

vi) Apricot

Apricots are also exported fresh as well as dried. UK is the largest importer of apricot
from Pakistan (30% quantity and 34% value), followed by Germany (14% quantity and
18% value), Denmark (14% quantity and 15% value), Maldives (14% quantity and 12%
value), UAE (14% quantity and 12% value), Bahrain (7% quantity and 6% value) and
France (7% quaity and 3% value).

O UK B Germany 0O Denmark O Maldives

B UAE O Bahrain B France O Others

34%

\18%

14%

. Value
Quantity

Fig I-28: Apricot Export of Pakistan
vii) Plum

Bangladesh is the largest importer of plum from Pakistan (61% quantity and 54% value),
followed by UK (36% quantity and 41% value), while other countries have only 3%
share in quantity and 5% share in valuexort.

O Bangladesh B UK O Canada
O Kuwait m Maldives @ Others

36%

Quantity Value

Fig I-29: Plum Export of Pakistar 45
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viii) Potato

Sri Lanka is the largest importer of potato from Pakistan (64% quantity and 66% value),
followed by Malaysia (28% quantity and 27% value), and other countries with minor
shares (8% quantity and 7% value).

O Sri Lanka E Malaysia O Afghanistan
O Singapore B Mauritious O Others

Quantity Value

ix) Tomato Fig 1-30: Potato Export of Pakistan

Afghanistan is the largest importer of Pakistani tomato with 99% share in quantity and
96% in value. While other countries have only 1% share in quantity and 4% share in
value.

x) Onion

UAE is the largest importer of onion from Pakisté67% quantity and 65% value),
followed by Sri Lanka (22% quantity and 25% value), Malaysia (5% quantity and 5%
value), and other countries with minor shares (6% quantity and 5% value).

O UAE B Sri Lanka O Malaysia
O Oman B Afghanistan O Others

22%

Quantity value

Fig I-31: Onion Export of Pakistan 46
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3.8.2.2 Export Prices of Selected Horticultural Commodities

Table 25 provides a comparison of the average export prices of selected horticultural
produce compared with world export prices. It is very clear that all of our commodities
are being sold in international markets at far cheaper prices compared tatiotel

market average prices. The export price difference is maximum for mango (546$%),
followed by plums (368 $), grapes (323 $), apricot (311 $), potato (209 $), citrus (202 $),

onion (188.9 $), dates (181 $), apple (112 $) and tomato (69 $) per toBtric

Table I-25: Comparison of Export Prices of Selected Horticultural Produce

World Average Pakistan Price
Crop Quantity | Value Price Quantity | Value Price | gap
(tonnes) | (000 $) ($/t) (tonnes) | (000 $) | ($/t) ($)
Citrus | 21866150 10775300 492.8| 747386 | 20485.4) 290.6| 202.2
Mango 908,435 584,306 861* | 48541.5 15757 315.2| 546.0
Dates 662800 444930 671.3| 4108.3 2012.1] 489.7| 181.6
Grapes| 26992520 25590630 948.1 412.8 256.4| 6245 323.6
Apple | 11938450 8374260, 701.5 100.4 60.8| 588.8| 112.7
Apricot 841500 583070 692.9 14 0.6/ 3817, 311.2
Plum 1515110 1153100 761.1 29.40 9.7| 392.64| 368.5
Potato | 22454770 8045070 358.3| 20761.6| 3066.6] 148.6| 209.7
Tomato | 16386450 6747100 411.7 224.2 242 342.1 69.6
Onion 4982880 1536380 308.3| 29596.8] 3698.1f 119.4| 188.9
* Average of 32 countries with exportfexport of more than 1000 tonnes of mango each
Tomato [ ]
Apple
Dates | | ]
Onion ]
Citrus | |
Potato | |]
Grapes | l l ]
Plum | | | |
Mango | | | | ]
| | | | |
0 100 200 300 400 500 600

Export price gap ($/t)

Fig. I-32: Export Price Gap for Selected Fruits and Vegetables (FAO, 2
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Detailed analysis of export prices of Pakistan fresh produce in different international
markets is presented in Tabl@é to 35 for the selected commitigs.

i) Citrus

Export market analysis of citrus shows that Pakistan is getting lowest price per tonne in
UAE, which is the leading importer, while maximum value has been recorded in
Netherlands and Singapore. Russian Federation, which has emegj&cagr import
market is paying better prices (334.3 $/t) than rest of the markets. As far as export price
difference of Pakistan with world price in same market is concerned, we have price gap
of 120 $ per tonne in Netherlands, 160 $ per tonne in WBK$ §er tonne in Russian
Federation and 95 $ for other countries (FAO, 2005). Poor produce grading; presentation
(packing) and quality (cosmetic) are main factors lowering export prices of Kinnow.

Table I-26: Export Prices of Citrus

Importing country Quantity Value Price

(tonnes) (000 US 9) (US$/)
UAE 19694.3 4330.9 219.9
Russian Federation 12848.1 4295.2 334.3
Saudi Arabia 10776.3 2802.2 260.0
Indonesia 8531.8 2429.9 284.8
Philippines 7976.1 2133.8 267.5
Sri Lanka 2314.0 751.4 324.7
Netherlands 2099.1 748.9 356.8
Singapore 1837.3 622.9 339.0
Bahrain 1416.2 361.7 255.4
UK 1050.5 290.9 276.9
Others 6194.9 1717.8 277.3
Total/Avg. 74738.6 20485.4 290.6
i) Mango

Export market analysis of mango reveals that during ZE#akistani mango feted
maximum price per tonne in Germany ($ 444), followed by Saudi Arabia, which is the
leading import market, while value has been lowest in neighboring market of Afghanistan
($100) (Table27).
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Table I-27: Export Prices of Mango

Importing country Quantity Value Price

(tonnes) (000 US 9) (US$/)
Saudi Arabia 9153.9 3411.1 372.6
Dubai 8741.6 2584.6 295.7
UAE 7998.0 2699.2 337.5
UK 7512.7 2765.2 368.1
Oman 7254.0 1699.8 234.3
France 1141.6 377.1 330.3
Kuwait 1133.2 321.4 283.6
Afghanistan 9354 100.0 106.9
Germany 843.4 374.5 444.0
Bahrain 533.5 176.9 331.4
Others 3294.2 1247.1 362.4
Total/Avg. 48541.5 15757 315.2
iii) Dates

Table 28 shows that Pakistan is getting highest prices of its premium quality dates in
South Africa and USA miets, where fresh dates are being exported. While, the lowest
price per tonne is being earned in Canada (289.7%) and India (358.1%$). However, on an
average Pakistan is getting 166 $/t more in Indian market compared to average price of
dates from other cairies. UAE also pays 97 $ more than the average import price per
tonne paid to the world. There is a big difference in price per tonne of import price in UK
(1681 $), China (643 $) and 1110 $ per tonne for other countries on average (FAO,
2005).

Table I-28: Export Prices of Dates

Importing country Quantity Value Price

(tonnes) (000 US %) (US$/)
USA 1451.6 883.7 608.8
Canada 718.7 208.2 289.7
UK 627.0 314.4 501.4
India 422.5 151.3 358.1
Denmark 176.3 86.3 489.4
UAE 131.2 59.6 453.9
China 124.6 588 472.2
Germany 118.0 60.9 516.0
Lithuania 114.1 61 534.7
S. Africa 90.2 57.6 638.6
Others 134.1 70.3 524.3
Total 4108.3 2012.1 489.7
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iv) Apple

Although Pakistan produces good quality apples but still its export is limited. In some
countries (UAE Sudan, Sri Lanka), higher apple export prices were recorded as
compared to the average import prices of apples from other countries in the same
markets. Maximum price per tonne has been received in Sudan, followed by UAE, and
Sri Lanka. In UK market, hich recorded average price of 891.4 $/t, Pakistani apples
were sold at 436.8 $/t only, which indicates that Pakistan rather needs to focus on
improving fruit quality, which is not possible without having packing, grading and cold
chain facilities.

Table 1-29: Export Prices of Apple

Importing country Quantity Value Price
(tonnes) (000 $) ($1)

Sri Lanka 79.2 52.6 664.4
Angola 17.6 5.9 334.3
UAE 2.8 2.0 708.3
UK 0.7 0.3 436.8
Maldives 0.1 0.03 555.6
Sudan 0.0 0.02 833.3
Total 100.4 60.8 588.8

V) Grapes

The export market analysis of grapes (Tab89) shows that during 20686 maximum
price/ton has been noted in Sri Lankan market, followed by Bangladesh, in which
Pakistan received almost double the average import price of grapes in the santg marke

Table I-30: Export Prices of Grapes

Importing country Quantity Value Price
(tonnes) (000 %) ($1)

Bangladesh 396.5 246.4 621.4

UAE 9.4 5.1 543.9
Sri Lanka 7.0 4.9 708

Total 412.8 256.4 624.5

Pakistan produces premium quality grapes, howeiraproper handling, grading,
packing and storage results in downgrading its quality.

Vi) Apricot
Apricot export prices are more stable than many of other horticultural commodities.

Except Franc, which pays very low price of apricot (Pakistan $166.7MVedd
$813.9/t), the export prices remained between $&884/t, maximum in UAE, and
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minimum in Bahrain. The average price of Pakistani apricot in Germany was 660 US$
less than average world import price.

Table I-31: Export Prices of Apricot

Importing country Quantity Value Price

(tonnes) (000 US 9) (US$/)
UK 0.4 0.2 431.4
Germany 0.2 0.1 434.8
Denmark 0.2 0.08 416.7
Maldives 0.2 0.07 444.4
UAE 0.2 0.07 444.4
Bahrain 0.1 0.03 333.3
France 0.1 0.02 166.7
Total 1.4 0.6 381.7
vii)  Plum

During 200405, best prices of plums ($833.3/t) were recorded in Netherlands markets,
which was still 231 $ less than the average import price of plum over there, while
minimum price per ton was noted in Kuwait ($277.8).

Table 1-32: Export Prices of Plum

Impor ting country Quantity Value Price

(tonnes) (000 US %) (US$H)
Bangladesh 17.80 5.3 297.75
UK 10.56 4 378.97
Canada 0.40 0.2 458.33
Kuwait 0.30 0.08 277.78
Maldives 0.20 0.07 333.33
Qatar 0.07 0.02 228.31
Norway 0.05 0.02 333.33
Netherlands 0.02 0.02 833.33
Total 29.40 9.7 392.64

viii)  Potato

Pakistan has only 1% share of total potato imports in the world. During@)Qdetter

per ton prices were fetched in Mauritius and Singapore markets, while minimum ($95.5/t)
in Afghanistan. In Malaysia,dk potato was sold at 200 US$ less than the average potato
import price, while in Sri Lanka, the price of Pakistani potato was 67 $/t, less than the
average import price. Pakistan does not have any modern potato grading/packing
facilities, and the manualrgding is not uniform. The grading quality along with poor
packing results in lower prices.
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Table 1-33: Export Prices of Potato
Importing country Quantity Value Price
(tonnes) (000 US $) (US$/)
Sri Lanka 13280.5 2029.8 152.8
Malaysia 5845.2 842.3 1441
Afghanistan 1089.0 104 95.5
Singapore 287.3 46.3 161.1
Mauritius 136.6 27.2 199.4
Others 123.1 17.1 138.6
Total 20761.6 3066.6 148.6

iX)  Tomato

Pakistan exported tomato mainly to Afghanistan, where average price per tonne was the
lowest ($67.4)compared to the average export price ($217) of tomato by other importers
of Pakistani tomato (Table34). Looking at international markets, UK gets 7% of world
tomato imports, and average price of tomato is also very high ($698.7), thereby making it
a lucrative but competitive market.

Table I-34: Export Prices of Tomato

Importing country Quantity Value Price
(tonnes) (000 US 9$) (US$/)
Afghanistan 221.7 23.1 104.19
UK 1.5 0.6 400
Qatar 0.8 0.4 500
Maldives 0.2 0.07 350
Total 224.2 24.2 107.93
X) Onion

During 200405, average export price of onion was highest in Sri Lanka, and lowest in
Afghanistan. Malaysia can be a good market for onion, as its import volume (4.5% of
world) and the unit import price is high ($416/t), compared to the worldagee
($308.3). Pakistani onion is competitive in UAE market, where the difference in price
was 9.8 $/t. Sri Lanka pays 51.5 $ less and Malaysia pays 281 $ less price per tonne to
Pakistan compared with onion imports from other countries (FAO, 2005).

Table I-35: Export Prices of Onion

Importing country Quantity Value Price
(tonnes) (000 US 9) (US$/)

UAE 19858.7 2408.2 121.3
Sri Lanka 6647.0 915.7 137.8
Malaysia 1377.5 185.3 134.5
Oman 894.0 102.6 114.7

Afghanistan 370.1 33.7 90.9
Others 449.5 52.7 117.2
Total 29596.8 3698.1 119.4
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3.9 POSTHARVEST HANDLING OF FRUITS AND VEGETABLES

Fig 1-33 shows the generalized flow of postharvest handling operations, which are
normally practiced, in packing lines, especially for export.

General Pack House Operaons
Harvesting

v
Placing into bags/Containers

Dumping into f?eld lugs or bulk bins
Transportation to pack house
Elimination of damaged fruits

Washing and brushing with soap and fungicide
Rinsing In fresh water
Dryi*g
Waxing
Sorting for quality
Sizing
Stamping
Packing in Cartons
Palletization
Precooling

Temporary storage

Loading and transportation to markets

Fig I-33. Gaeral Postharvest Handling Procedures in Pack house
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Local postharvest handling practices of suand vegetables are shown in Fig4lto 42

3.9.1 Postharvest Handling of Fruits

Citrus (Kinnow)

Harvest of fruit

v

Bulk in field

v

Sorting & grading in the field

| !

Medium Qualiy Top Quality
Transported to local Transported to Processing

market in wooden crates, Units in plastic crates
bags & loose packing

A 4
Washing

A 4
Drying

A 4
Waxing

|

Low Quality

Transported to juice
factories in Mazda/
Trolleys (loose)

;

Processed for making juices
(FJC, 23%)

Due to lack 6
packing/grading/storage

A 4
Grading/ Packing

A

Drying facilities and especially
reefer container, export
volume is only 10%
while 90% is sold to

i \ 4 :
i v v domestic market
March goes -
to Stoage A-Quality B & C Quality

v v
Precool Transportation In trucks / Mazda
> v v
Transportation Domestic Market

Reefer through Sea|
(Good Price)

a” l >/ Land Road (NotReefer

having Low Price)

Export Market

Fig I-34: Flow Diagram Showing Postharvest Handling of Citrus (Kinnov
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Mango

Harvest of fruit

A\ 4
Placed under tree shad

A 4
Transpored to Farm shed

Plastic Crates
are usually used

A 4
Grading

A 4

Damaged

A 4

Discarded

A 4 A 4

Ripe Firm/green

; ,

Local market Packed in wooden crates

y
Trader/W.Sale

v

Pharia
Pack House v

A

A 4

A

l Retailer

\ 4
Consumer

Regarding

A 4

\ 4

Hot water treatment

Iran: 46°G75 min
China: 48°C for

Repacking

A 4

60 min

v

Repacking

Other Markets

v

A 4

Transport
(Export) 1

(Ching

China/ Iran

bwed with special reef@mtainer; however 40ft container is not suitable to

trans

TTITurt LIIIUUUII U

5t Border)

Fig I-35: Flow Diagram Showing Postharvest Handling of Mango
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Dates

Harvest

A 4

Yellow or
Doka Stage

A 4

Cut as Whole Bunch

A 4

Separate each Bm

A 4

Brownish Pink
Color (Ripe)

v

picking

Selective Picking of Ripe dateq
after 23 days of previous

Arch Vision

For Chohara
(Dry Dates)

v

A 4

Pack in Wooden Baskets

Collect at Farm by using
Wooden Baskets

v

v

Hot water boiling
followed by Drying

Sorting & Grading

A 4

A 4

:! Curing

Discard Diseased &
Damaged dates

Ripe Dates

A 4

v

A 4

Curing for 67 days

v

Pack in wooden

Baskets

Clearing & Oiling

v

Preserve in Wooden Crates

v

Grading of dates

v

Pack in Silt Pitchers or Small
Wooden Crates

v

Fig 1-36:

A 4

Market

Transport to Wholesale

v

Trader/Retailers

v

v

v

A

Domestic consumer

Export market

Flow Diagram Showing Postharvest Handling of Dates
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Apple

Harvesting: At Fruit Drop / Full
Grown Stage

\ 4

Hand Picking and Collect in
Cloth or Date Leaves made

Baskets
\ 4
Bulk Collection within Field Gara: A layer of rice straw i
under Trees Shade placed on raised eartbed and
fruits collected over it and

covered with Plastic sheet fd
15 days to develop colour

\ 4

Leave for (Gara) 15
Days

A 4
Sorting and Grading

A 4

In NWFP Cardboard Packing
is used even in local

market

\ 4 \ 4

Wooden Crate to cold Wooden crates/Cardboard
store (38° F) to Market immediately

A 4
Transport (Trucks Used tg

Transport)
A 4
Regarding & | For export Market TiaderWholesale
repacking [ or Local Market

Y . v » Pharia / Mashakhor
Precooling -

v Retailer
Shipment v

Consumer

Fig 1-37: Flow Diagram Showing Postharvest Handling of Apple

57



Cold Chain Project

Final Report, Volumé | Horticulture Industry

Regarding &
repacking

Peach

Harvesting: At Color Changer
Picking according to Size

. Forexport

A 4

Hand Picking & Collect in
Cloth Bag

A 4

Bulk Collection within
Field

A 4
Sorting & Grading

A 4

Packing (Paper Cartons/
wooden crates used)

A 4

Transport (Trucks are
usually used)

v
Market Trader of Big or

v

Precooling

v

Shipment

Local Market

Arch Vision

A\ 4
Retailer

A\ 4
Consumer

A 4

Pharia / Mashakhor

Fig 1-38: Flow Diagram Showing Postharvest Handling of Peach
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Apricot and Plum

Harvesting: at Color
change

\ 4

Hand Picking and Collect
in Cloth Bags

\ 4

Bulk Collection within
Field

\ 4

- - Calcium Carbide
Sorting and Grading used to ripe and td
get desired color

Y
Packng in Paper Crate

\ 4

Transport (Trucks are
usually used)

\ 4

Regarding & | For export [ \arket Trader of Big
repacking % or Local Market
v - v » Pharia / Mashakho
Precooling -
¥ Retailer
Shipment v

Consumer

Fig I-39: Flow Diagram Showing Postharvest Handling of Apricot/Plurr
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3.9.2 Postharvest Handling of Vegetables

Potatoes

Harvesting

A

y

Arch Vision

A 4

After 60-75 days of
sowing

A 4

Harvest by usin@pade or
mechanical digger

A 4

Bulk collection within field
or at Farm

|

Soberization
2-3 Weeks

A 4

Sorting, Grading &
Packing

A

y

A

y

A 4

After 100-110 days of
sowing

A 4

Harvest by using Spade or
mechanical digger

A 4

Bulk collection within field
or at Farm

|

A Layer of Rice straw is
spread over the potato
stock (Soberization)

A 4

Sorting, Grading &
Packing

\ 4

Packed in jute Bags

Transport from
Farm/Field

A 4

Wholesale market

A 4

Cold Store

< »
< «

A 4 A 4

Cold Store

Stored for few weeks and
then packed in Jute bags

Local Market

Export Market

A 4

Transported by
Carts/small trucks

A 4

to local market or
to distant markets

Fig I-40: Flow Diagram Showing Postharvest Handling of Potato
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Onion

Harvest (50% leaves dry from
top to bottom)

v v

Dig out by using tractor
mounted Ridger

Arch Vision

Dig out by sing Spade

A 4

Collection of onion bulbs

by Labour

.

Collection of harvested bulbs at Far
place or within field

A\ 4

Cleaning and Spreading for2l
days for curing

\ 4

Removal of diseases and
damaged bulbs

A

y

Sorting and Grading

A

y

v

Store without packig at aerated
place (Room Temperature)

A 4

\

Pack in Jute Bags

A 4

Transport on Carts/ Tractor
Trolley & Trucks according to

market

Regarding & |

For export

v

Whole sale market/

repacking [

v
Shipment

commission agent

A 4

\ 4
Retailer
v

Consumer

Pharia

Fig I-41: Flow Diagram Showing Postharvest Handling of Onion
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Tomatoes

Harvest
(Color change from green
yellow & red)

\ 4
Collect in Waden Baskets

\ 4
Shifted to Farm Place

A 4
Sorting and Grading

v v
Discard Diseased/ Small, Medium and large
damaged fruit sized fruit

A 4

Pack in Bags for Local Market
& in Wooden Crates for distant
markets
\ 4
\ 4 \ 4
For Local market Carts and For distant market trucks are use
small Trucks used for transg to transport
Market
|  Trader [T
v » Pharia
Retailer
\ 4
Consumer

Fig 1-42: Flow Diagram Showing Postharvest Handling of Tomatoes
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3.9.3 Packing

Generally, grading, packaging and labeling for the domestic market is poorly developed.
The packaging for the domestic market is basic, usually in 10 or 20 kg in wooden boxes
for fruit or 80-100 kg Jute or Hessian sacks in the case of potatoes and onions. Still most
of mango and citrus is being exported in wooden crates, which are often overfilled (Belly
packing), while, cardboard cartons are used for EU and other export markets with size
ranging fom 1.5kg gift packs to 9kg bulk boxes for various fresh produce. There are no
standardized packaging cartons, and locally manufactured cartons often have poor air
flow and lack strength, thus likely to collapse under highly humid storage conditions and
shipment to distant markets. Stone fruits from NWFP are usually packed in cardboard
boxes even for local markets. A detailed account of various packaging used are given in
Table I36.

Table 1-36: Packing Details of Fresh Produce

Commodity Packing Material Unit (Kg)
Mango Wooden Crates 1012
Card Board 57
Citrus Wooden Crates 10, 16
Card Board 6,7,8, 10, 13
Loose
Dulls (plastic, cloth) 1520
Dates Pitchers 4-4.5
Dulls (Bamboo, plastic, cloth) 1520
Polypropylene Bags 1012
Apricot Wooden Crates 6-8
Card Board 6-8
Plum Wooden Crates 8
Card Board 4,6,8
Pear Card Board 8-10
Peach Wooden Crates 8-10
Card Board 8-10
Apple Wooden Crates 16-20
Card Board 16
Polypropylene Bags 30-35
Loose
Grapes Wooden Crates 8-10
Onion Jute sacks 80-100
Perforated Plastic Bags 12-15
Potatoes Jute sacks 80-100
Perforated Plastic Bags 12-15
Tomato Wooden Crates 8-10
Dulls (Bamboo, plastic, cloth) 1520

Modern packaging has contributed to maintain freshness and improved handints of
and vegetables from farm gate to consumer in technically advanced countries. However,
there is a need of establishing modern packing and grading facilities in Pakistan.
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3.9.4 Storage

Refrigeration is the principal mean of extending the shé# in most fruits and
vegetables after harvest, as it slows down metabolic activities of fresh produce.

The recent survey for cold storage indicated that except for potato crop, facilities are
almost norexistent in production areas, and are unevenlirildiged, concentrated in
some large cities. There are more than 555 reported cold storage units in Pakistan, with
estimated storage capacity of 0.9 million torthedver 90% units are located in Punjab.
Therefore, while in some cities the cold storesus@erutilized, in others bulk of produce
goes waste due to lack of these facilities, for example, due to lack of cold storage facility,
fruits, vegetables, meat and even milk is stored in a common storage rooré@ig. |

Liguid Ammonia is commonly uskas a refrigerant. Standard practices of maintaining
hygienic conditions in cold stores are not well known, and often the owners maintain the
units as per need and experience.

The cold stores are mainly used for storing potato, apple, citrus (Kinnait§ &nd
ripening of banana. There is little concept of humidity regulation in storage. Therefore,
produce is affected both qualitatively (appearance) and quantitatively (water loss). Due
to poor knowledge about storage temperature, occasionally crophiled. Since, we

grow many tropical and subtropical types of fruits and vegetables; they often get chilled
if stored at temperature below 10°C. Bananas are typical example of highly ehilling
sensitive fruit of this group. They may be injured by a 12ri@xposure below 8°C and

even by temperatures as high as 12°C or 14°C at longer exposures, the degree of injury
varying with variety and other factors.

Fig I-43. Pressure on Existing Storage (Meat
and Fruit), Peshawar

YDepartment of Agriculture & Livestock Products Marketing and Grading; Provincial Agriculers.
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