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An Introduction:

The Policy Innovation Lab is a groundbreaking initiative of the Kashmir
Institute of Management (KIM), conceived in line with the mandate of the KIM Act |
of 2014, Section 4, Clause (k), which envisions KIM

“to serve as a research institute for the Government on matters of public policy
and to advise the Government on such public policy matters as may be referred
toit.”

Endorsed by the Board of Governors in its 17th meeting held on 7th August
2025, this initiative marks a forward-looking step with constructive thinking towards
transforming KIM into a hub of applied policy research, innovation, and leadership
development—not only for AJ&K but also for the entire country. Designed as a low-
cost, high-impact platform, the Policy Innovation Lab will nurture fresh ideas, bridge
the gap between research and practice, and generate policy solutions and proposals
for the ministries and departments at the AJ&K and national levels, serving as a
think tank by bringing together policy practitioners, academia, and professionals who
are experts in the field to respond to the evolving innovations in the context of Al
revolution and challenges of governance, economic development, and public
service delivery in order to uplift citizens’ standards of living.

For Contact:

Dr. Muhammad Muqgeem ul Islam

PhD (Public Policy & Governance) NDU

MPhil (Economics), Fellow in Public Policy & Economists,
Blavatnik School of Government, University of Oxford

Director General,

Kahmir Institute of Management,
Muzaffarabad
KIM.ajk.gov@gmail.com,
+92-343-5090648,
https://kim.ajk.gov.pk/
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Disclaimer

The contents of this document are intended solely for non-commercial purposes and for the
promotion of academic and policy debate. The material is created exclusively for public benefit,
with no financial gain or profit motive. It is free to use, share, and contest, provided that proper
attribution and reference are given to the author and this document.

This document contains policy prescriptions, opinions, and perspectives that are meant to
encourage critical thinking, awareness, and prudence. It is neither a prediction nor a criticism,
but an initiative to foster policy and academic discourse.

Any individual, institution, or organization that chooses to adopt, apply, or implement any policy
ideas, prescriptions, or opinions contained herein shall do so at their own discretion,
responsibility, and risk. The author(s), Policy Innovation Lab, Kashmir Institute of Management
(KIM) or any affiliated persons to this institution bear no liability whatsoever for any financial,
legal, or other consequences—whether beneficial or adverse—that may result from such use.
The document and its contents, opinion expressed directly or indirectly should not be construed
as an official position, policy, or directive of KIM, or the Policy Lab administration or any
affiliated body. All responsibility for interpretation, application, or consequences lies exclusively
with the user.
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Preface

It is with great honor and a deep sense of responsibility that | present this policy document and
set of project proposals on the Walnut 360 Initiative: Transforming AJK’s Walnut Sector into a
High-Value Industry for Economic Prosperity and Youth Employment.

This document lays out a strategic blueprint to transform Azad Jammu & Kashmir’s walnut
sector from a low-yield, subsistence activity into a climate-resilient, high-value industry. Currently,
walnut production—centered in the Neelum and Jhelum valleys—faces critical constraints: aging
seedling trees, poor orchard management, and post-harvest losses of 30—40%. These challenges trap
farmers in low returns and leave youth excluded from meaningful economic participation.

The Walnut 360 Initiative addresses these challenges through 15 scalable projects covering the
entire value chain. Drawing on global best practices—from California’s precision agriculture to
Turkey’s selective breeding—the strategy emphasizes genetic improvement (superior grafted
saplings), climate-smart agroforestry, mechanized processing to reduce losses, and diversified value
addition (such as walnut oil, kernels, and healthy snacks). A central focus is the empowerment of
youth and women as digital market agents, processors, and entrepreneurs, with a target of 40%
participation.

To deliver quick wins, the initiative prioritizes establishing grafting nurseries and mobile
processing units while launching a digital platform to connect farmers directly with premium
diaspora and national markets. With pilot funding of Rs. 50-100 million, the initiative is projected
to generate a high return on investment—creating over 20,000 jobs, increasing farmer incomes by
20-30%, and significantly boosting exports.

This vision directly addresses AJK’s most pressing constraints—low productivity, lack of
value addition, and limited market access—while placing youth entrepreneurship, community
participation, and climate resilience at its core.

The launch of this initiative reflects a shared vision: to transition AJK’s walnut sector from
subsistence farming to a climate-smart, commercially competitive industry that uplifts farming
households, empowers women and youth, and strengthens the region’s economic foundations. The
proposals are informed by rigorous research and adapted lessons from international experiences—
including California, Turkey, Romania, China, and India—ensuring they are locally relevant yet
globally competitive.

I extend my profound gratitude to the Board of Governors of the Kashmir Institute of
Management (KIM) for their farsighted decision in the 17th BoG meeting (7 August 2025) to
establish the Policy Innovation Lab. This initiative has positioned KIM as a hub for applied policy
research, innovation, and leadership development—not only for AJK but also as a model for
Pakistan.

I especially acknowledge the leadership of Prime Minister Chaudhry Anwarul Hag, whose
guidance has shaped our priorities for sustainable livelihoods and youth-driven development. | am

(09)]
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equally grateful to Mr. Khushal Khan (S.1., T.St), Chief Secretary AJK, Board Member Mr. Zafar
Mehmood Khan, and Board Member Mr. Islam Zeb, whose unwavering support has enabled the
Policy Innovation Lab to emerge as a platform for bold and transformative policy solutions.

As our nation transitions from defending sovereignty to securing economic independence, we
face a new kind of struggle—against poverty, unemployment, and exclusion. Just as courage and
unity defended our skies, it is now innovation, wisdom, and resilience that must build our future.
Following Pakistan’s decisive success in the Bunyan Marsus Operation (7-10 May 2025)—a
historic demonstration of military resolve and airspace superiority by the grace of Almighty ( el
4)—we now embark on an even greater struggle: the struggle for economic sovereignty. This battle
will not be fought with arms but with ideas, entrepreneurship, and determination.

The Policy Innovation Lab at KIM is fully prepared to lead this mission. As a low-cost, high-
impact think tank, it bridges research and practice, designs actionable solutions, and develops
scalable strategies to address real policy challenges. The Walnut 360 Initiative is a pioneering
example of how applied policy innovation can transform communities—enhancing exports, raising
farmer incomes, strengthening climate resilience, and generating sustainable livelihoods.

As Chief Coordinator of the Policy Innovation Lab and Director General of KIM
Muzaffarabad, | reaffirm my unwavering commitment to work hand in hand with government
institutions, academia, development partners, and local communities. Together, we can transform
AJK’s walnut sector into an engine of prosperity and build a future defined by inclusive growth,
entrepreneurship, and economic resilience.

Dr. Mugeem ul Islam*
Director General
Kashmir Institute of Management (KIM)
Muzaffarabad
mugeemz@gmail.com,
https://kim.ajk.gov.pk/
+92-343-5090648

September 12, 2025

1 He holds a PhD in Public Policy & Governance from NDU, an MPhil in Economic Development, and is a
Fellow in Public Policy for Economists from the Blavatnik School of Government, University of Oxford. With
over 30 years of experience, he has served in senior leadership roles, including Director General at NAVTTC,
Government of Pakistan; Chief Instructor at NIPA/NSPP, Peshawar and Islamabad; and Economist in the
Economic Research Department at the State Bank of Pakistan. During his tenure at NSPP, he designed and
led more than two dozen long-term training courses and delivered hundreds of training sessions on public
policy design, implementation and evaluation, project management, leadership, team building, negotiation
skills, communication skills, critical thinking, and Al for governance. His career demonstrates a
distinguished record in high-level administration, training, research, and the design, implementation, and
evaluation of public policy, development planning, and governance reforms. He is the founding editor of the
Khyber Journal of Public Policy and has authored over 30 research papers and two books on public policy,
economic development, and governance. In July 2025, he joined KIM Muzaffarabad as Director General
through an open, competitive process. He is also available for consultation on economic policy, development
policy, governance reforms, capacity building, and higher and technical education reforms.
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Executive Summary

This document presents a strategic blueprint to transform Azad Jammu & Kashmir’s
(AJK) walnut sector from a low-yield, subsistence activity into a climate-resilient, high-
value industry that drives inclusive economic growth and youth employment.

The Challenge

Walnuts are deeply embedded in the economy and culture of AJK, particularly in Neelum and
Jhelum Valleys. Yet, despite favorable agro-climatic conditions, the sector is stagnating.
Production is dominated by old, un-grafted trees with yields as low as 10-15 kg per tree
compared to 50-70 kg globally. Poor orchard management, lack of modern nurseries, and
post-harvest losses of up to 40% further erode farmer incomes. Farmers capture only a
fraction of the retail value, while youth—facing unemployment and limited prospects—are
increasingly disengaged.

The Opportunity

Globally, walnuts are a high-value, nutrition-rich commodity with growing demand. AJK’s
unique geography, organic potential, and strong diaspora connections provide a
competitive advantage if the sector is modernized. With the right interventions, AJK can
replicate the successes of California (precision farming) and Turkey (selective breeding),
turning walnuts into a flagship export and livelihood driver.

The Strategy

The Walnut 360 Initiative introduces a holistic approach to upgrading the entire value
chain through 15 scalable projects. The plan integrates:

e Genetic Improvement: Establishing nurseries for high-yield, disease-resistant
grafted saplings.

e Smart Production: Climate-resilient agroforestry and intercropping models to
generate short-term farmer income.

o Efficient Post-Harvest Management: Mobile deshelling and packaging units to cut
losses and improve quality.

e Value Addition: Youth- and women-led enterprises producing walnut oils, snacks,
spreads, and crafts.

e Market Linkages: A cooperative-based model supported by digital platforms to
connect farmers directly with premium national and diaspora markets.
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Quick Wins & Pilot Priorities

The strategy emphasizes early, visible impact through:

1. Mobile Deshelling & Packaging Units - youth-led micro-enterprises offering on-
demand services.

2. Modern Grafting Nurseries - the foundation for higher yields and climate resilience.

3. Digital Market Linkages - e-commerce and branding (“AJK Golden Walnut”) to
capture premium prices.

A pilot requiring Rs. 50-100 million will demonstrate viability, creating youth-led
enterprises, serving 200+ farmers, reducing post-harvest losses by 30-40%, and
boosting farmer incomes by at least 20% in its first year.

Impact & Scale

Within three years, the initiative will:

e Generate 20,000 new jobs, particularly for youth and women (with a 40% inclusion
target).

e Increase farmer incomes by 20-30% in the short run, and up to 50% with full
adoption.

e Position AJK as a premium walnut supplier in domestic and export markets.

o Strengthen resilience against climate shocks while contributing to forest restoration
and carbon sequestration.

Financing & Governance

The plan employs a blended finance approach: donor grants for pilots, micro-credit for
youth-led enterprises, impact investment for scaling, and government funds for critical
infrastructure. Implementation will be anchored in a multi-stakeholder partnership
involving the AJK Government, farmer cooperatives, NAVTTC/TEVTAs, private sector
players, NGOs, and the diaspora.

Value Proposition

This is a low-risk, high-return investment with transformative potential. By modernizing a
traditional sector, the initiative will unlock AJK’s untapped agricultural wealth, empower
youth and women, and create a replicable model for other high-value horticultural
commodities.
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Introduction and Vision

Vision: To transform AJK’s walnut sector from a subsistence-oriented, low-yield activity into
a climate-resilient, high-value industry that drives sustainable livelihoods, youth
entrepreneurship, and regional economic growth.

Core Problem: Walnut production in AJK, particularly in Neelum and Jhelum Valleys, is
characterized by old, un-grafted trees, poor orchard management, significant post-harvest losses
(~30-40%), and a lack of value addition. Farmers receive a minuscule fraction of the final retail
price, leading to low interest among the youth.

Strategic Approach: This plan addresses the entire value chain simultaneously: Genetic
Improvement (superior planting material), Smart Production (climate-resilient agroforestry),
Efficient Harvest & Post-Harvest (reducing losses), Value Addition (capturing more revenue
locally), and Market Linkages (connecting directly to premium markets).

This improved draft combines the factual information about walnuts with the specific context of
Azad Jammu & Kashmir (AJK) to create a cohesive and compelling narrative. It is structured to first
provide general information about walnuts and their ideal growing conditions before transitioning
into the unique challenges and opportunities within the AJK region.

2.1 Walnut: A Globally Recognized and Nutritious Nut

Walnuts are an edible drupaceous nut recognized worldwide for their nutritious and health-
beneficial properties. Botanically, walnuts (Juglans regia) are classified under the angiospermic
Juglandaceae family. Native to Central Asia, Eastern Europe, and North America, walnuts are now
cultivated in many countries, including Iran, the USA, Northern Pakistan, Tajikistan, Kyrgyzstan,
China, and North India.

2.2 Ideal Growing Conditions

Walnuts thrive at altitudes of 1,200-2,000 meters above sea level and prefer a climate with sunny
summers and moderately cool, dry winters. They require an optimal rainfall of more than 80 cm,
as excessive moisture can make the nuts susceptible to walnut blight caused by the bacterium
Xanthomonas campestris v juglandis. Walnut orchards flourish in well-drained soils, such as sandy
loam, clay, and silting clay, with a pH range of 6-7.

2.3 Propagation and Yield

Walnut trees traditionally propagate through seed pollination, with the tree producing fruit after
8-10 years. While this method results in a highly drought-resistant tree, it also leads to
inconsistent and low yields. The global average yield from a walnut tree is typically 50-70 kg, but
the average yield from traditional trees in AJK is only 10-15 kg. This significant difference
highlights the need for improved agricultural practices.
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2.4 The Walnut Sector in Azad Jammu & Kashmir (AJK)

In AJK, especially in the remote valleys of Neelum and Jhelum, walnuts are more than just a crop;
they are an integral part of the local economy and culture. However, the value chain is highly
traditional and inefficient. Smallholder farmers face significant constraints, including low yields,
market competition from imports, and climate vulnerabilities, which limit their livelihoods.

To address these issues, the Walnut 360 Initiative proposes a strategic blueprint to
transform the sector into a high-value industry. The plan outlines 15 scalable projects aimed
at:

¢ Production Enhancements: Boosting yields by introducing better genetics and
climate-smart agroforestry practices.

e Value Addition: Encouraging the creation of high-value products like walnut oils and
snacks.

e Market Linkages: Using digital platforms to connect farmers directly to premium

markets, including the diaspora in the UK and the Middle East.
This initiative is rooted in best practices from global leaders like California and Turkey, with a
focus on quick-win projects such as establishing grafting hubs and mobile processing units. The
program also aims to create over 20,000 jobs and empower youth and women, targeting 40%
participation, thereby boosting farmer incomes by 20-30%. The proposed funding for the initial
pilot phase is estimated at Rs. 50-100 million, with a projected 2:1 return on investment through
increased exports and job creation.

2.5 Socio-economic Profile

Walnut farming is primarily a family-based activity. Trees are often scattered across small
landholdings or homesteads, not managed as commercial orchards. The primary source of
income is selling raw, in-shell walnuts.

2.6 Landholding & Gender Participation

Landholdings are typically small and fragmented. While men handle the physically
demanding tasks of harvesting (shaking trees) and transportation, women and youth are
heavily involved in the labor-intensive post-harvest activities like hulling, sun-drying, and
cracking. This provides a strong foundation for engaging them in value-addition projects.

2.7 Constraints

Low Yield & Poor Quality: Due to reliance on low-yield seedling trees (not grafted),
production is erratic.

Lack of Quality Inputs: Farmers lack access to certified, high-yield saplings and modern
grafting knowledge.

Post-Harvest Losses: Manual hulling and cracking are slow, inefficient, and result in
damaged kernels. Improper drying leads to mold and spoilage.

Market Access & Pricing: Farmers sell their produce to local middlemen at low prices, with
no access to high-value markets.
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Youth & Gender Exodus: Young people, especially men, often migrate for better
employment, leaving an aging rural population. Engaging them in modern, profitable
ventures is key to retention.

Data Gap: A major limitation is the lack of systematic data on walnut production, land area,
and yield per district. A rapid baseline survey is a prerequisite.

2.8 Addressing the Challenges in AJK's Walnut Sector

While AJK's high-altitude climate is ideal for producing premium walnuts, the
sector is plagued by a lack of systematic data and significant inefficiencies along the
value chain. To effectively transform the industry, the Walnut 360 Initiative must
first address these foundational issues.

Baseline and Data Needs

Given the existing data gaps regarding the area, age-class distribution, and yields by district,
an initial 90-day baseline study is essential to establish a clear starting point. This study
will involve:

Geo-tagged Orchard Census: Mapping tree health and conducting a census of
orchards in key production areas.

Farmer Typology: Collecting data on land size, gender of household heads, youth
participation, and off-farm income to better understand the socioeconomic landscape.

Post-Harvest Practices: Analyzing existing methods for hulling, drying, and cracking
to identify points of loss and assess the quality of the final product.

Market Mapping: Tracing the flow of walnuts through local, national, and diaspora
channels to understand actors, margins, and price seasonality.

Climate Exposure Profile: Documenting local observations and historical records of
climate vulnerabilities like frost, drought, and disease.

Core Constraints: A Problem Analysis

A detailed analysis reveals several key constraints that must be overcome to transform the
value chain. These challenges fall into distinct categories:

Genetic & Orchard Foundation: The predominance of old, low-yielding seedling
trees is a major issue. There is little to no use of modern, high-quality cultivars that
are late-leafing and lateral-bearing.

Orchard Management: Traditional farming methods result in limited pruning, poor
canopy training, and a lack of soil fertility management. The absence of precision
irrigation systems makes the trees vulnerable to climate fluctuations.

Post-Harvest: Farmers rely on manual hulling and cracking, and slow, inefficient
sun-drying. These methods result in high losses (30-40%) and significant kernel
damage, drastically reducing the value of the final product.

Market Power: Production is fragmented, and farmers have little bargaining power
due to the absence of aggregation and a lack of quality standards, traceability, and
brand equity.
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¢ Inclusion: The sector is experiencing an out-migration of young men, while women's
work is concentrated in low-return, labor-intensive tasks with limited
entrepreneurial support.

e Information & Services: There is a lack of agricultural extension services, no rapid
diagnostics for pests and diseases, and minimal digital access to markets, leaving
farmers isolated from crucial information and opportunities.

3. Comparative Best-Practices Review

3.1 Global Walnut Production: A Comparative Analysis of Best Practices

This analysis breaks down the strategies employed by leading and emerging walnut-
producing regions, providing a blueprint for areas like AJK to adapt and implement.

3.1.1 California Walnut Industry: A Global Benchmark

California’s walnut industry leads globally due to the integration of:

o High-performing cultivars (e.g., ‘Chandler’ for kernel quality and harvest efficiency).

o Improved rootstocks (e.g., clonal Paradox clones like RX1, VX211 for vigor and
yield).

e Optimized orchard design (e.g., high-density/hedgerow systems for early returns).

e Precision irrigation (e.g., stem water potential monitoring for water efficiency).

o Integrated pest management (IPM) (targeting walnut blight, walnut husk fly, and
navel orangeworm).

e Modern nursery and post-harvest processing (e.g., prompt hulling, drying, and
optical sorting).

These practices have driven yields from ~0.35 short tons/acre in the 1920s to multi-
ton/acre today, minimizing losses and enhancing quality. International examples (China,
Spain) complement California’s approach with mechanization, precision irrigation, and high-
density systems.

Case Studies & International Comparisons

California (Industry + UC Research)

o Extension & Coordination: UC ANR/UC Davis and the California Walnut
Board/CDFA enable rapid adoption of research on cultivars, rootstocks, irrigation,
and IPM.

e Yield Gains: From ~0.35 short tons/acre (1920s) to multi-ton/acre today, per
NASS/Walnut Board surveys and UC cost studies.

e Source: appsl.cdfa.ca.gov, fruitsandnuts.ucdavis.edu
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China (Xinjiang & Other Provinces)

e Scale & Mechanization: Large-scale planting, mechanized harvest, and post-harvest
sorting (X-ray, optical) improve throughput and kernel purity.

e Lesson: Scale and technology maximize marketable output.

e Source: SHS Conferences

Spain / Mediterranean

e Precision Irrigation: Sensors and soil moisture/temperature monitoring optimize
water use and prevent fungal diseases.

o High-Density Systems: Trials inform California’s hedgerow and spacing strategies.

o Lesson: Precision irrigation and density research are critical for water-constrained
regions.

e Source: Plantae

Key Lesson: California’s success stems from integrating genetics, orchard design, irrigation,
IPM, and processing, with global practices enhancing these gains.

Mechanisms for Yield Increases

A. Cultivar Selection

e Mechanism: Use of high-yielding cultivars like ‘Chandler’ for kernel quality, lateral
bearing, and harvest timing.

o Evidence: Chandler dominates new plantings, boosting per-tree productivity and
mechanical harvest efficiency (CDFA/UC).

o Impact: Improves nut set, kernel fraction, and price realization.

B. Rootstock & Nursery Genetics

e Mechanism: Clonal Paradox rootstocks (RX1, VX211, Vlach) enhance vigor, yield, and
disease tolerance.

o Evidence: UC trials show ~30% higher yields with Chandler on Paradox vs. black
seedling rootstocks under irrigation.

o Caveat: Some clones are susceptible to crown gall; soil pathogen matching is critical.

e Source: fruitsandnuts.ucdavis.edu

C. Orchard Architecture & Spacing

e Mechanism: High-density (65-150 trees/acre) and hedgerow systems yield faster
returns vs. traditional spacing (25-30 ft).

o Evidence: UC trials show early yield gains in high-density systems but potential long-
term per-tree yield trade-offs.

o Impact: Increases early yield per hectare; growers balance early ROI vs. lifetime
production.

e Source: UCANR

L]
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D. Irrigation Science

e Mechanism: Regulated deficit irrigation (RDI) and stem water potential (SWP)
monitoring optimize water use and nut quality.

o Evidence: UC-developed SWP tools maintain yields with less water; misapplied RDI
risks yield loss.

o Impact: Saves water while sustaining yields when properly implemented.

e Source: UC ANR, eScholarship

E. Nutrition & Tissue Testing

e Mechanism: Balanced fertilization (e.g., potassium) and leaf sampling sustain kernel
size/quality.

o Evidence: UC guidelines show leaf testing prevents deficiencies, boosting nut weight.

e Source: UC ANR

F. Canopy Management & Mechanization

e Mechanism: Early training (modified central leader) and summer pruning optimize
light penetration and reduce shaker damage.

o Evidence: Proper training improves nut fill and reduces limb breakage (UC ANR).

e Source: UC ANR

G. Pollination Management

e Mechanism: Pollinizer cultivars and orchard layout reduce blank nuts and increase
nut set.

o Evidence: UC cultivar tables provide pollinizer recommendations.

e Source: fruitsandnuts.ucdavis.edu

Pest & Loss Control (IPM Strategies)

Yield gains depend on controlling walnut blight, walnut husk fly, and navel orangeworm
(NOW) through monitoring, sanitation, biological controls, and targeted sprays.

Walnut Blight (Xanthomonas arboricola pv. juglandis)

Problem: Bacterial disease causing nut loss and kernel staining in wet springs.
Controls:

o Timed copper sprays (with mancozeb/dodine for copper-resistant areas).

o Disease-risk models (Xanthocast) and weather forecasting optimize spray

timing.

Issues: Copper resistance requires chemistry rotation; models need reliable weather
data.
Sources: UC IPM, UC ANR, sacvalleyorchards.com

(o]
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(Xanthomonas arboricola pv. juglandis)

Brown Apical Necrosis | Walnut blight

B. Walnut Husk Fly (Rhagoletis completa)
Problem: Larvae destroy husks and can reduce nut quality if not controlled.

Controls used: Attract-and-kill baits (protein bait + insecticide) and spinosad bait (GF-120)
treatments are widely used, supplemented by monitoring traps. Short-residual insecticide +
bait gives ~10 days of lethal exposure; GF-120 may require more frequent applications.
Trapping density and timely application are key. UC IPM+1

Critical issues: Frequent applications and monitoring increase costs; timing critical to cover
the egg/larval window. Traps and bait systems allow more targetedapplications than block

sprays and reduce non-target exposure. UC IPM

Walnut Husk Fly & Larwa
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C. Naval Orangeworm (Amyelois transitella)

Problem: Navel Orange Worm NOW larvae attack nuts (particularly damaged ones) and
introduce fungal contamination (aflatoxins) and kernel damage.

Modern management: Sanitation (destroying mummy nuts, sorting/nulling), prompt
harvest, area-wide monitoring, pheromone traps, and area-wide tactics such as mating
disruption and sterile insect technique (SIT) are part of advanced programs. Chemical
control remains part of integrated programs but is less effective alone. The CDFA is investing
in area-wide programs (SIT + mating disruption) to reduce reliance on insecticides. UC
[PM+2CDFA+2

Critical issues: Navel Orange Worm NOW management is landscape-scale (adjacent
almond/pistachio blocks matter), and harvest timing is crucial. Sanitation and rapid harvest
often yield the largest proportional reductions in NOW damage. californiagriculture.org

Amyelois transitella (Walker)
-- Lenidootesa. Phycitidae

Navel Orange Worm (NOW)

14



Harnessing of Fishery Potential & Trout Farming in Jhelum & Neelum Valleys

D. Other pests and integrated tactics Coding moth, rodents, and storage pests are
managed by area IPM programs and post-harvest fumigation/handling. Effective IPM blends
monitoring, biological controls where possible, mating disruption, and targeted sprays.
Oxford Academic+1

‘Walnut Mold |

With fungal
mycelia

Ratryosphaeria, Phomopsis, Alternaria, Fusarium, & A. nige’

3.1.1.4 Bait control, trapping and monitoring — practical notes

Walnut husk fly: protein baits + insecticide or spinosad-based GF-120; apply when trap
catch indicates emergence and repeat to cover egg development period. Use 2 traps/10
acres (commercial) as monitoring density; place in shady side near developing nuts. UC
IPM+1

NOW: pheromone male traps and female oviposition bait traps used for monitoring;
sanitation (removal of mummy nuts) reduces overwintering. Mating disruption and SIT are
being trialed/implemented area-wide for sustained suppression. California Walnuts+1

Walnut blight prediction: use Xanthocast / leaf wetness models to time copper sprays
(reduces unnecessary sprays while maintaining protection). UC Agriculture and Natural
Resources

(o )

Ultrasonic Bat
Repellent

Ultrasonic Bat Repellent

Navel Orange Worm (NOW) Pheromone male traps
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3.1.1.5 Nurseries, propagation and seed/rootstock best practices

A. Clonal rootstocks & nursery tech Clonal Paradox rootstocks (RX1, VX211, Vlach, etc.)
are widely used; they are clonally propagated (tissue culture, clonal budding) and give
predictable vigor, disease tolerance profiles, and earlier bearing when matched to scions like
Chandler. UC Davis and the Walnut Improvement Program document clonal rootstock
performance and propagation methods. ANR Portal+1

© () (e)

B. Propagation methods June budding, chip budding, bench grafting and micropropagation
are standard nursery techniques. Clonal rootstock supply is now tightly regulated (licensed
clones) and CLT propagation improves uniformity. Nurseries must practice sanitation and
certification to avoid root diseases (Phytophthora) and crown gall. ANR Portal+1

C. Seed vs clonal trade-offs Seedling rootstocks (Northern California black walnut) are
cheaper but less uniform and less vigorous; clonal Paradox improves vigor and yield but
costs more and can bring specific susceptibilities (crown gall). Decision must balance site
soils/pathogens, nematode presence, and long-term orchard plan. fruitsandnuts.ucdavis.edu

3.1.1.6 Product & post-harvest techniques (improve kernel quality & reduce losses)

A. Harvest & immediate handling Prompt mechanical shaking, quick pickup, immediate
hulling, and fast drying to industry moisture (commonly targeted to ~8% moisture) are
essential. UC Davis research and industry guidelines emphasize “cool chain” and prompt
processing to avoid kernel darkening and microbial growth. Infrared (IR) pre-drying plus
hot-air dryers can reduce drying time and energy use. fruitsandnuts.ucdavis.edu+1

B. Sorting & quality control Optical and X-ray sorting at scale (used in Xinjiang/China and
by large processors in California) increases kernel purity and value. Post-harvest
fumigation/safe storage (now under strict food-safety regulation) maintain market access.
UC Davis provides post-harvest safety guidance. Momex+1

C. Value-added processing Shelled kernels, roasted/salted products, and specialty
packaging add margin. Certification for “sustainable” or “traceable” walnuts can command
premiums if production quality is consistently high. Industry marketing orders and the
California Walnut Board support branding and market development. Federal Register

16
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3.1.1.7 Species/cultivars and what to plant (California-centric)

Chandler — currently the dominant new plantings (large share of acreage), late-harvest,
excellent kernel color and ease of harvest; recommended for many irrigated, mechanized
plantings. CDFA+1

Hartley, Howard, Tulare, Serr, Vina — other commercial cultivars with differing harvest
dates, kernel characteristics and suitability to specific regions. UC cultivar tables summarize
pollinators and harvest traits. fruitsandnuts.ucdavis.edu

Recommendation: match cultivar x rootstock x spacing x irrigation to soil, climate and
mechanization plans (documented by UC trials). ANR Portal

74-C° ‘Orman-77°  ‘142-C’ “Istanbul-2’ ‘144-84°

,_-,. —~x

Juglans sigillata
Southern walnut Sichuan walnut Northern walnut
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Cultivar Leafing Spur Anthracnose Nut Percent Alternate Ripening
Date! Fruiting | Susceptibility | Weight (g) Kernel Bearing Season?
Tendency
Sparrow 15 no low 19 32 medium early
Sparks 127 12 yes high 15 33 high early
Tomboy 7 no low 22 27 medium early
Emma K 5 yes medium 19 34 high mid
Mintle 4 no high 16 31 high mid
McGinnis 4 yes medium 17 31 high mid
Drake 17 no high 19 30 medium mid
Kwik Krop 15 yes medium 17 31 high mid
Sparks 147 21 yes medium 17 36 medium mid
Sauber 13 yes high 15 32 high mid
Football 6 yes high 22 29 high late
Hay 23 yes low 22 32 medium late
Rupert 8 yes low 18 26 low late
Surprise 13 yes high 20 33 low late
Thomas 22 no low 22 24 medium late
1Leafing date is recorded as days after Davidson, the earliest leafing cultivar under trial in central Mis-
fsouri. Average leafing date for Davidson in central Missouri = April 12.
2Average ripening dates in central Missouri: early = Sept. 1-14; mid = Sept. 15-28; late = after Sept. 28,




Harnessing of Fishery Potential & Trout Farming in Jhelum & Neelum Valleys

Hartley Chandler

Tulare Serr

(a) Walnut with
green husk

(b) Walnut with
shell

(c) Fresh kernels
with seed coat

(d) Fresh kernels
without seed coat
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English walnut Oni walnut
(Juglans regia L.) (Juglans ailanthifolia Carr.)

Shinano walnut Hime walnut
(Juglans regia L.) (Juglans subcordiformis Dode.)
3 cm
UK Grown

2 Hickory Black Walnut
R

Kingnut
- Hickory 2 Black Walnuts
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3.1.1.8 Quantitative results & magnitudes (what the studies say)

1.

Historic yield gains: average in-shell yields in California rose from ~0.35 short
tons/acre in the 1920s to roughly 1.8-2.0 short tons/acre in modern surveys, with
well-managed orchards often producing 4,500-7,500 lb/acre (()2.0-3.4 short
tons/acre) in UC studies and grower reports; very well managed plots exceed these
figures. (See UC cost studies and Walnuts Board reports for year-by-year figures.)
Convert: 1 short ton/acre X 2.47 short tons/ha.
appsl.cdfa.ca.gov+2coststudyfiles.ucdavis.edu+2

Rootstock effect: Trials showed ~30% yield advantage for Chandler on Paradox
rootstock versus Northern California black under similar irrigation in some UC trials
— a very large per-tree/acre effect when replicated. UC Agriculture and Natural
Resources

Irrigation / water management: RDI trials show small yield reductions if
improperly timed; precision SWP monitoring allows water savings with minimal yield
loss when applied correctly. New SWP tools and research are promising for balancing
water use and yield. UC Agriculture and Natural Resources+1

Pest control outcomes: Integrated programs combining sanitation + timely harvest +
baiting/mating disruption reduce NOW and husk fly damage substantially compared
with spray-only programs; quantification is landscape and season dependent. Area-
wide SIT/mating disruption programs are showing promising reductions. CDFA+1

3.1.1.9 Critical caveats & trade-offs (what to watch for)

1.

High-density vs lifetime productivity tradeoff: closer spacing boosts early yield
per ha but may reduce per-tree vigor and increase training/pruning costs and disease
microclimates. Evaluate lifetime ROI before switching to hedgerow. UC Agriculture
and Natural Resources

RDI risk: regulated deficit irrigation is a skill; misapplication reduces nut set and
yields. Invest in monitoring (SWP or soil sensors) and training. eScholarship

Chemical resistance and stewardship: reliance on copper for blight is eroding due
to resistance; rotate chemistries and use tank-mix partners, and deploy predictive
models to reduce blanket spray use. sacvalleyorchards.com+1

Nursery licensing & supply: clonal rootstocks require licensed propagation; supply
bottlenecks and higher costs can be a barrier for small growers. Plan nursery
procurement early. ANR Portal

Landscape dependence: NOW and husk fly control require landscape/area
programs; individual orchard tactics work best when neighboring blocks coordinate.
californiaagriculture.org

3.1.1.10 Practical integrated “best-practice package” (recommended, actionable)

1.

Choose the right cultivar-rootstock pair for your site (Chandler + suitable Paradox
clone is a standard starting point). Use UC rootstock guidance and soil/pathogen
tests. fruitsandnuts.ucdavis.edu
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2. Orchard design: pick spacing and system (standard vs hedgerow) consistent with
mechanization and lifetime plans; plan irrigation and access for shakers. UC
Agriculture and Natural Resources

3. Install precision irrigation + monitoring: baseline soil/water study, install
drip/emitters, measure SWP/soil moisture and use decision tools to avoid
under/over watering. plantsciences.ucdavis.edu

4. Implement IPM driven by monitoring: Xanthocast and leaf-wetness for blight sprays;
traps for husk fly and NOW; sanitation + timely harvest; area partnership for mating
disruption/SIT where possible. UC Agriculture and Natural Resources+2UC [PM+2

5. Nursery procurement & biosecurity: buy certified trees from reputable nurseries; use
clonal rootstocks where soil/pathogen profile supports them; maintain nursery SOPs
for disease control. ANR Portal

6. Post-harvest chain: plan for immediate hulling and drying to target moisture, invest
in efficient dryers (IR pre-dryers where feasible), and adopt optical/X-ray sorting to
maximize kernel quality and price. fruitsandnuts.ucdavis.edu+1

7. Record keeping and adaptation: track yields per tree, pest trap counts, SWP, and leaf
tissue nutrients annually; adjust management with these metrics. UC Agriculture and
Natural Resources

3.1.1.11 Suggested metrics to monitor & expected improvements

Per-tree nut set and in-shell Ib/tree (annual) — tracks productivity.

1. Yield per acre / per hectare (Ib/acre or t/ha) — goal: match well-managed
regional benchmarks (e.g., 4,500-7,500 Ib/acre in high performing orchards).
coststudyfiles.ucdavis.edu

2. Pesttrap indices (husk fly, NOW) and incidence of damaged nuts (%) — aim for
year-on-year reductions. UC [PM+1

3. Irrigation water use (acre-inches/acre) and SWP targets — track water saved
without consistent yield drop. plantsciences.ucdavis.edu

4. Post-harvest kernel color/grade and percent marketable — improved handling
should show higher % of light-colored kernels and lower rejects. UC
Agriculture and Natural Resources

3.1.1.12 Quick bibliography (key practical sources)
(Select extension/research documents cited above — use these for immediate reading.)

1. UCIPM — Walnut: Walnut blight; Walnut husk fly; Harvest pages. UC IPM+2UC
IPM+2

2. UC Davis Fruit & Nut Research & Information Center — Walnut cultivar &
orchard establishment. fruitsandnuts.ucdavis.edu+1

3. UC Davis cost studies & sample costs (Walnuts — Sacramento Valley).
coststudyfiles.ucdavis.edu
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4. Walnut Improvement Program & clonal rootstock reports (UC ANR). UC
Agriculture and Natural Resources+1

5. Xanthocast predictive model and walnut blight management guides (UC). UC
Agriculture and Natural Resources

6. Walnuts.org / California Walnut Board annual reports & NASS objective
measurement. California Walnuts+1

7. Post-harvest & drying guides (UC Davis Postharvest Research & Extension
Center). postharvest.ucdavis.edu+1

Final, practical takeaway: To raise yield per tree and per hectare in California-style walnut
production you must simultaneously: choose the right cultivar/rootstock, design orchard
density consistent with your mechanization plan, adopt precision irrigation and nutritional
monitoring, implement area-aware IPM (timely sprays guided by models + bait/trap systems
+ sanitation + mating disruption/SIT where feasible), buy certified nursery stock (clonal
rootstocks when appropriate), and invest in immediate post-harvest handling
(hulling/drying/sorting). The synergy of those actions — not any single “silver bullet” — is
what produced California’s yield and quality gains over the past decades. UC
[PM+3CDFA+3fruitsandnuts.ucdavis.edu+3

3.1.2 Turkey: The Master of Selective Breeding and Export-Oriented Quality

Turkey is a major global producer, excelling in developing varieties suited to its specific
climate and market demands.

Species/Varieties: Heavily invested in breeding local cultivars superior to imported ones.
Key varieties include:

Sebin: Early harvesting, high yield, lateral bearing.

Bilecik: High kernel ratio and quality, productive.

Yalova: Known for its fruit quality and late leafing, which helps it avoid spring frosts.

Yield Increase Methods:

Superior Genetics: The focus on locally bred, late-leafing varieties is a critical climate
adaptation strategy that directly protects yield.

Site Selection: Use of GIS technology to identify ideal land based on elevation, slope, aspect,
and soil depth, ensuring optimal growing conditions.

Modern Orchards: Gradual shift towards higher density plantings with modern irrigation,
though not as intensive as California.

Pest & Disease Control: Widespread adoption of IPM. A major focus is on managing
bacterial blight (Xanthomonas arboricola pv. juglandis) through resistant varieties and
careful copper-based spray programs.

Nursery & Propagation: Advanced propagation techniques like patch budding are standard
to ensure true-to-type saplings.




Harnessing of Fishery Potential & Trout Farming in Jhelum & Neelum Valleys

Post-Harvest & Loss Reduction: Significant investment in modern processing facilities.
Turkey is a major exporter of in-shell walnuts, requiring excellent post-harvest handling to
meet international quality standards.

Critical Analysis:

Strengths: Brilliant breeding program resulting in resilient, high-quality varieties. Strong
export market presence. A more adaptable model for regions with similar climates.

Weaknesses: Fragmented land ownership leads to variability in orchard management
quality. Water scarcity is a growing challenge.

3.1.3 India Occupied Jammu & Kashmir: Research-Integrated Traditional Farming

The Kashmir Valley is India’s walnut heartland, representing a transition from traditional to
improved practices.

Species/Varieties: Historically dominated by old, seedling-origin local genotypes (e.g.,
‘Kaghzi’, ‘Burzul’) with variable quality and yield. Government research stations (e.g,
SKUAST-K) are promoting improved varieties like Sulaiman and Hamdan.

Case studies and Best practices (I0J&K) Case studies and best practices (I0J&K), with
emphasis on India Occupied Jammu & Kashmir (I0J&K) plus lessons from global practice
that are directly transferable. I cover (A) what worked elsewhere, (B) what growers are
doing and why yields rose, (C) how losses and pests are handled (including bait/trap
methods), (D) nursery / seed / rootstock practice, (E) post-harvest & product techniques.
India Occupied Jammu & Kashmir (I0J&K) is India’s walnut heartland, producing most of the
country’s walnuts; improvements in yield per tree and per hectare there (and worldwide)
have come from combining better genetics (cultivar + clonal rootstock), improved nursery
quality, optimized orchard design and irrigation, integrated pest management (IPM) that
uses monitoring + bait/traps + sanitation, and upgraded post-harvest handling (prompt
hulling, drying, sorting). The critical enablers are (1) access to quality planting material and
rootstocks, (2) technical extension and coordinated area-wide pest programs, and (3)
investment in immediate processing capacity to preserve kernel quality and value. AgEcon
Search+1

Production share & importance: accounts for the overwhelming share of India’s walnut area
and production and is the country’s walnut hub — the crop is a major rural livelihood source
there. This context explains why improvements in J&K move national output significantly. AgEcon
Search+1

Observed yield improvements: Typical mature trees in good management produce ~40-
150 kg/tree (wide range depending on age, cultivar and management); good orchards under
improved management show much higher yields per hectare than traditional, low-input
stands. (Local surveys and economic studies corroborate high ROl where modern practices
are adopted). Tractor Junction+1
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Why yields rose (summary):

1.

Improved planting material (grafted / clonal) and movement away from unselected
seedling orchards.

Better nursery standards (certified saplings, rootbench grafting) shortened time to
bearing and improved survivorship. ResearchGate+1

Orchard management — timely pruning, nutrition (esp.K, Zn, B), and irrigation
scheduling (water available) raised nut set and kernel fill.

Sanitation and area IPM decreased pest/disease losses during key late-season
windows. ResearchGate+1

Losses and pest control — what works (detailed & critical)

Major pests and constraints for (I0J&K) (and how other regions manage them):

1.

Walnut Husk Fly (Rhagoletis completa) — larvae damage husk and can reduce
marketable kernel. Effective control = bait sprays (protein bait + insecticide or
spinosad products like GF-120) + monitoring traps to time applications. Repeated
area applications timed to adult emergence are needed. Evidence shows baiting
greatly reduces husk damage compared with untargeted sprays. UC IPM+1

Navel Orangeworm (NOW) / similar lepidopteran pests — attacks damaged nuts
after hull split and is best controlled by sanitation (removal of mummy nuts), prompt
harvest, area-wide monitoring, pheromone trapping, and (where feasible) mating
disruption or sterile insect technique (SIT). Chemical control alone is insufficient.
Critical point: NOW is landscape-scale — neighboring orchards and crops impact
efficacy. UC IPM+1

Walnut Blight (bacterial) — wet spring disease that can cause big yield loss. Best
practice is timed protective sprays using disease-forecast models (leaf wetness/temp
models like Xanthocast) to minimize unnecessary sprays while protecting developing
nuts; rotate chemistries and follow resistance management. ResearchGate

Rodents, birds and post-harvest storage pests — integrated measures (bird
netting where necessary, sanitation, rodent control, and proper drying/storage)
reduce post-harvest losses.

Bait / trap-based control — practical notes:

Monitoring first: Use baited traps (protein or pheromone) at recommended densities to
detect adult emergence and thresholds.

Bait-and-spray: combine attractive protein bait with a small-amount insecticide (or
spinosad formulation) placed in targeted locations (not broadcast sprayed) to lower non-
target impact and pesticide volume. This is cost-effective where trap thresholds justify
treatment. PNW Pest Management Handbooks+1
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Critical evaluation:

Strengths: Bait-based tactics and area programs (mating disruption/SIT) are more
sustainable and reduce pesticide pressure. Sanitation and prompt harvest are low-cost high-
impact measures.

Limits in J&K: mountainous terrain, dispersed smallholders, and limited coordination make
area-wide tactics harder; extension and cooperative frameworks are required. Weather
(cool, wet springs) increases blight risk—requires local disease forecasting and rapid spray
logistics.

Nurseries, seedbeds, and rootstock practice (detailed)

1. Nursery quality & methods Rootbench grafting, bench grafting and clonal
propagation accelerate production of high-quality grafted nursery trees; ICAR and
local research centers in Srinagar document effective protocols for producing
uniform planting stock suited to temperate zones. Certified planting material reduces
mortality and accelerates yield onset.

2. Seedling vs clonal rootstock trade-offs Seedlings (local/native) are cheap but
variable and slower to bear. Clonal Paradox rootstocks (used widely in California and
trialed in temperate regions) impart vigor and early bearing but require specialized
propagation and carry specific disease vulnerabilities; matching rootstock to soil
pathogen profile (Phytophthora, nematodes) is essential. Trials have demonstrated
substantial yield advantages with certain clonal rootstocks under irrigation.

3. Seed orchard & genetic stewardship Maintain elite mother blocks for scion and
rootstock sources; avoid mixing poor seed sources into production systems. For
conservation of local germplasm, maintain seed banks and mother trees.

E. Product techniques & post-harvest management (methods that raise value)

1. Prompt hulling and controlled drying. Delay between harvest and hulling/drying
increases kernel staining and mould risk. Processors must hull, wash, and dry to
target moisture (()8% for storage) quickly to preserve kernel color/quality.

2. Sorting & grading. Manual grading plus mechanized optical / density sorting
increases marketability and reduces rejections. China and large processors use
automated sorting for throughput and premium quality.

3. Storage & packaging. Cool, dry storage or cold chain for shelled kernels reduces
rancidity and pest damage—important for export quality. Vacuum or modified-
atmosphere packaging extends shelf life.

4. Value addition. Roasted / flavored kernels, kernel halves, and ready-to-eat packs
command premiums. Branding (geographical origin, organic, sustainable) can boost
price if traceability and quality are assured. Tractor Junction+1

F. Species / cultivar choices — Juglans regia (English walnut) is the standard species;
within it, choice of cultivar (local traditional varieties vs improved introductions) influences
nut size, shell thickness, kernel color and harvest time. J&K growers commonly use locally
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adapted cultivars; extension programs recommend improved scions grafted onto certified

rootstocks to increase yield and uniformity.

G. How those interventions translate to higher yield per tree / per hectare (mechanisms &
magnitudes)

1.

Quality planting material — higher survivorship & earlier bearing (reduces non-
productive years). Nurseries that produce well-grafted trees shorten time to first
commercial crop.

Clonal rootstocks (where appropriate) — higher vigor and yield multiplier. Trials
show vigor/rootstock interactions can produce substantial % gains (some trials
report ~20-30% yield increases under certain combos). Careful site matching is
critical. UC Agriculture and Natural Resources

Orchard management + nutrition + irrigation — better nut set & kernel fill.
Balanced K, micronutrients (Zn, B) and proper SWP/soil moisture control increase
kernel weight. High-density plantings increase yield per hectare by adding more
productive trees per area (trade-offs apply).

Pest control + sanitation + prompt harvest — reduced percent loss. Practically,
sanitation + baited trapping + timely harvest often reduce late-season damage by a
substantial margin (variable by pest pressure; 10-30% reductions in damage are
common in well-run programs). PNW Pest Management Handbooks+1

Post-harvest handling — higher marketable yield and price. Quick hulling/drying
and grading can turn otherwise marginal nuts into premium kernels, directly raising
revenue per hectare.

H. Critical constraints & risks (analysis)

1.

Smallholder fragmentation complicates area-wide pest measures and
mechanization economies of scale — cooperative models are needed.

Climate variability (late spring rains) elevates blight risk and makes disease
forecasting / rapid spray responses essential.

Nursery supply chain limitations: clonal rootstocks and certified stocks require
investment and regulatory quality control; supply bottlenecks can slow adoption.

Dependency on chemicals without resistance management undermines long-
term control (e.g., copper resistance in blight control). Emphasize IPM and modelling
to reduce sprays.

3.1.4 Nepal: The Community-Based, Grassroots Model

Nepal represents a Himalayan context similar to AJK, with a focus on community action and

organic potential.

Species/Varieties: Primarily local seedling trees with low and erratic yields. Recent
projects (e.g., by ICIMOD, FAO) have introduced improved varieties from India and are
promoting grafting.

Yield Increase Methods:
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Farmer Field Schools (FFS): A highly effective extension model where farmers learn by
doing. Training covers grafting, pruning, and organic soil management.

Community Nurseries: A cornerstone of their strategy. Local farmers are trained to
establish small nurseries to produce grafted plants, ensuring local availability and
affordability.

Pest & Disease Control: Emphasis on organic and low-cost methods due to limited access
to chemicals. This includes:

Botanical Pesticides: Use of neem oil, garlic-chili extracts.

Biological: Encouraging natural predators.

Cultural: Pruning to improve air circulation and reduce disease.

Post-Harvest & Loss Reduction: Introduction of simple, low-cost technologies is key:

Improved Solar Dryers: Cabinet-style dryers that protect nuts from rain, dust, and pests,
drastically reducing drying time and spoilage.

Hand-Crackers: Simple mechanical devices that crack shells more efficiently than stones,
increasing whole kernel recovery.

Critical Analysis:

Strengths: Extremely relevant and adaptable model for remote, mountainous regions. Low-
cost, community-driven solutions. Strong focus on capacity building.

Weaknesses: Limited government support. Struggles with scaling up successful pilots.
Yields remain low compared to commercial orchards.

3.1.5 Romania (Gorj County): Post-Communist Transition to Modernization

Gorj County in Romania exemplifies the transition of a traditional European walnut sector
towards modernization and EU standards.

Species/Varieties: Moving from scattered, unmanaged seedling trees to planted orchards
with EU-approved cultivars like Franquette, Fernor, and Lara (late-leafing, disease
resistant).

Yield Increase Methods:

Orchard Establishment: Access to EU agricultural subsidies (CAP) has been a game-
changer, providing funding for establishing new, modern orchards with proper spacing and
irrigation.

Professionalization: Farmers are forming associations to pool resources, share machinery,
and access better markets.

Pest & Disease Control: Adoption of EU-mandated IPM principles. A major focus is on
bacterial blight and walnut anthracnose, managed through monitored spray programs and
resistant varieties.

Nursery & Propagation: Reliance on certified commercial nurseries within the EU to
supply quality planting material.
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Post-Harvest & Loss Reduction: Investment in small-scale, modern processing facilities
(mechanical hullers, dryers, crackers) to serve local farmer associations and meet quality
standards for domestic and EU markets.

Critical Analysis:

Strengths: Successful leverage of public funding (EU subsidies) for private sector
modernization. Shows the importance of farmer cooperatives.

Weaknesses: The pace of change is slow among older farmers with traditional mindsets.
Remains a fragmented sector.

3.2 Synthesis: Key Transferable Lessons for AJK and Similar Regions

Practice Best How it Increased/Adaptation for AJK
Practitioner |Yield/Reduced
Losses
Genetic Turkey, Late-leafing varieties Priority #1. Import & multiply scion
Improvement California avoid frost; lateralwood of Turkish (Sebin) & Californian

bearers yield more.  (Chandler) varieties.

Top-Working India Transforms old treesImmediate Action. Train local youth as
(Kashmir) in 3-4 years at low grafters to re-graft existing old trees.
cost.
Community Nepal Ensures local, Establish nurseries in Neelum/Jhelum
Nurseries affordable access towith Nepal’s FFS model.
quality plants.
Precision California Eliminates water Promote drip irrigation kits for new
Irrigation stress, boosts kernel orchards, subsidized initially.
fill.
IPM California, Reduces pesticide use, Train “Walnut Doctors” in pest
Turkey manages resistance. scouting, biocontrols, and targeted
spraying.

Mechanized  California Cuts post-harvest Introduce mobile hulling/de-shelling
Processing losses from ~40% tounits (Nepal’'s model) as a shared
<5%. service.

Forced-Air All Prevents Promote improved solar dryers

Drying mold/aflatoxins; (Nepal) as a first, low-cost step.

enables safe storage.

Cooperative  Romania, Empowers farmers,Form the “AJK Walnut Growers

Model Turkey improves market Cooperative” for aggregation,
access. branding, and sales.

Digital Market California Captures  premium Develop an e-platform linking the co-

Access value, bypasses op directly to diaspora markets.
middlemen.
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No single model fits all. The optimal strategy for AJK is a synergistic blend: adopt California’s
market-driven quality standards, utilize Turkey’s climate-adapted genetics, implement India’s
cost-effective “top-working” technique, and embrace Nepal’s community-based, low-cost post-
harvest solutions, all supported by the cooperative structure seen in Romania. This hybrid
approach offers the most pragmatic path to transforming walnut production.

4. Walnut Production Best Practices: Global Yield and Production
Trends

This document outlines best practices for walnut production, drawing from case studies in
key walnut-producing regions, including China, the United States, Turkey, Romania, Nepal,
and India. It includes production and yield data from 2005 to 2025, highlighting trends and
practices to improve yield, quality, sustainability, and profitability.

4.1 Production and Yield Trends (2005-2025)

Global walnut production has grown significantly over the past two decades, driven by
demand for nutritious tree nuts. According to USDA and FAO data, global production
increased from ~1.5 million metric tons (MT) in 2005 to ~2.9 million MT in 2023, with a
compound annual growth rate (CAGR) of ~5%. Major producers—China (48%), the United
States (27%), Chile (7%), and the EU (6%)—account for 89% of output.

Global Production and Yield Data

2005: 1.5 million MT, average yield ~1.5 t/ha.
2010: 2.2 million MT, average yield ~1.8 t/ha.
2015: 2.5 million MT, average yield ~2.0 t/ha.
2020: 2.7 million MT, average yield ~2.2 t/ha.
2023: 2.9 million MT, average yield ~2.3 t/ha.

2025 (projected): ~2.9-3.0 million MT, yield ~2.4 t/ha (plateauing due to acreage
reduction in less productive regions).

4.1.1 China

Case Study: Walnut Production in Xinjiang and Yunnan

China is the world’s largest walnut producer, contributing ~1.4 million MT in 2023/24 (48% of
global production). Xinjiang accounts for 50% of production, followed by Yunnan, Shaanxi, Shanxi,
and Henan. Production grew from ~0.6 million MT in 2005 to 1.4 million MT in 2023, with a CAGR
of ~5%. Yields have improved from ~1.8 t/ha in 2005 to ~2.5 t/ha in 2023 due to mechanization
and improved varieties in Xinjiang.

30



Harnessing of Fishery Potential & Trout Farming in Jhelum & Neelum Valleys

Production and Yield Data (2005-2025)

2005: ~0.6 million MT, yield ~1.8 t/ha.
2010: ~0.9 million MT, yield ~2.0 t/ha.
2015: ~1.1 million MT, yield ~2.2 t/ha.
2020: ~1.3 million MT, yield ~2.4 t/ha.
2023: 1.4 million MT, yield ~2.5 t/ha.

2025 (projected): ~1.4-1.5 million MT, yield ~2.5-2.6 t/ha (stabilized due to reduced
planting area).

Best Practices:
Mechanized Farming in Xinjiang: Use level fields for mechanized harvesting to reduce
labor costs and increase yields. Improved varieties like Chandler enhance quality.

Variety Selection: Focus on imported varieties (e.g.,, Chandler, Hartley) for higher quality,
though native varieties dominate (over 50 types).

Nutrient Management: Optimize NPK inputs based on soil tests. Shaanxi walnuts have high
protein (17.2%) and amino acid content, ideal for processed products.

By-Product Utilization: Yunnan walnuts, rich in lipids, are suitable for high-quality walnut
oil production. Husks and shells are used for cosmetics and pharmaceuticals.

Climate Adaptation: Mitigate frost and heat damage (e.g., April 2023 frost in Shanxi
reduced yields by 10-20%) through frost-resistant rootstocks like Jin RS-2 and Jin RS-3.

Impact: China’s focus on mechanization and quality varieties has made it a net exporter,
with exports to the Middle East and Central Asia. However, domestic walnuts face quality
challenges compared to U.S. varieties.

4.1.2 United States (California)

Case Study: California Walnut Industry

California produces 99% of U.S. walnuts (~823,000 tons in 2023, 27% of global production).
Production grew from ~350,000 tons in 2005 to a peak of 823,000 tons in 2023, with yields
increasing from ~2.0 t/ha to ~2.8 t/ha.

Production and Yield Data (2005-2025)
2005: ~350,000 tons, yield ~2.0 t/ha.
2010: ~450,000 tons, yield ~2.3 t/ha.
2015: ~600,000 tons, yield ~2.5 t/ha.
2020: ~725,000 tons, yield ~2.7 t/ha.
2023: 823,000 tons, yield ~2.8 t/ha.
2025 (projected): ~700,000 tons, yield ~2.8-2.9 t/ha (smaller crop due to lighter nut set).

Best Practices:
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Timely Harvesting: Harvest at 75% hull split with ethephon spray to ensure quality and
prevent rancidity.

Cold Storage and Grading: Store at -3 to 0°C with low humidity; use USDA color grading
(extra light to amber) for premium markets.

Genetic Improvement: Use high-yielding, disease-resistant varieties like Chandler and
rootstocks like Paradox.

Sustainable Practices: Implement water-efficient irrigation and IPM for pests like Husk Fly
and diseases like Walnut Blight.

Market Development: Promote walnuts as a nutritious snack through innovative packaging
and export growth (e.g., 148% increase to India in 2024).

Impact: California maintains a 45% share of global walnut trade despite competition from
China and Chile.

4.1.3 Turkey (Savur District, Mardin)

Case Study: Land Suitability Assessment

Turkey produces ~0.2 million MT annually, with production growing from ~0.1 million MT in
2005 to ~0.2 million MT in 2023. Yields increased from ~1.5 t/ha to ~2.0 t/ha.

Production and Yield Data (2005-2025)
2005: ~0.1 million MT, yield ~1.5 t/ha.
2010: ~0.13 million MT, yield ~1.6 t/ha.
2015: ~0.16 million MT, yield ~1.8 t/ha.
2020: ~0.19 million MT, yield ~1.9 t/ha.
2023: ~0.2 million MT, yield ~2.0 t/ha.
2025 (projected): ~0.2-0.22 million MT, yield ~2.0-2.1 t/ha.

Best Practices:

GIS-MCDA for Site Selection: Identify suitable land (442.56 ha very highly suitable in
Savur) based on soil depth, elevation (600-1500 m), and slope (<30%).

Grafted Varieties: Use Chandler, Franquette, and Sebin for higher yields and quality.

Climate Adaptation: Mitigate irregular temperatures affecting nut set with frost-resistant
varieties.

Economic Focus: Capitalize on increasing demand in domestic and export markets.

Impact: GIS-MCDA enhances resource allocation, boosting profitability and sustainability.
4.1.4 Romania (Gorj County)

Case Study: Organic Walnut Cultivation
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Romania’s production is smaller (~0.05 million MT in 2023), with yields growing from ~1.3 t/ha
in 2005 to ~1.8 t/ha in 2023 due to intensive systems.

Production and Yield Data (2005-2025)
2005: ~0.03 million MT, yield ~1.3 t/ha.
2010: ~0.035 million MT, yield ~1.4 t/ha.
2015: ~0.04 million MT, yield ~1.5 t/ha.
2020: ~0.045 million MT, yield ~1.7 t/ha.
2023: ~0.05 million MT, yield ~1.8 t/ha.
2025 (projected): ~0.05-0.06 million MT, yield ~1.8-1.9 t/ha.

Best Practices:

Organic Farming: Avoid chemicals to align with EU pesticide reduction goals.
Intensive Planting: Use dense orchards with high-yielding varieties.
By-Product Utilization: Process husks and shells for food, cosmetics, and pharmaceuticals.

Disease Management: Apply Bordeaux paste and improve irrigation to reduce dieback
(31.7%) and root rot (14.2%).

Impact: Organic systems yield up to 4640.32% profitability by year 20, supporting
sustainability.

4.1.5 Nepal (Rukum-East)

Case Study: Orchard Management

Nepal’s walnut production is small (~0.01 million MT in 2023), with yields improving from ~1.0
t/hain 2005 to ~1.5 t/ha in 2023.

Production and Yield Data (2005-2025)
2005: ~0.005 million MT, yield ~1.0 t/ha.
2010: ~0.006 million MT, yield ~1.1 t/ha.
2015: ~0.008 million MT, yield ~1.2 t/ha.
2020: ~0.009 million MT, yield ~1.4 t/ha.
2023: ~0.01 million MT, yield ~1.5 t/ha.
2025 (projected): ~0.01-0.012 million MT, yield ~1.5-1.6 t/ha.

Best Practices:

Training and Education: Provide training on grafting and pest control.

Quality Grafting: Use Chandler and Jumlish varieties for better yields.

33




Harnessing of Fishery Potential & Trout Farming in Jhelum & Neelum Valleys

Infrastructure Support: Improve road access and irrigation.

Subsidies: Offer financial support for modern practices.

Impact: Improved practices have increased productivity and reduced disease incidence.

4.1.6 Indian lllegally Occupied Jammu and Kashmir(l10J&K)

Case Study: Organic Walnut Production

India produces ~0.036 million MT (90% from Jammu and Kashmir), with production growing
from ~0.02 million MT in 2005 to ~0.036 million MT in 2023. Yields increased from ~1.2 t/ha to
~1.7 t/ha.

Production and Yield Data (2005-2025)
2005: ~0.02 million MT, yield ~1.2 t/ha.
2010: ~0.025 million MT, yield ~1.3 t/ha.
2015: ~0.03 million MT, yield ~1.5 t/ha.
2020: ~0.034 million MT, yield ~1.6 t/ha.
2023: ~0.036 million MT, yield ~1.7 t/ha.
2025 (projected): ~0.04 million MT, yield ~1.7-1.8 t/ha.

Best Practices:

Organic Production: Leverage minimal chemical use for organic walnuts.
Variety Selection: Use Hamdan, Sulaiman, and Chakrata Seedling 13.

Post-Harvest Handling: Dehusk, wash, and dry promptly; grade nuts (A, B, C) for better
pricing.

Export Focus: Target Europe and Japan as an “Agri. Export Zone.”

Impact: Organic production strengthens India’s export potential.

4.2 General Best Practices Across Regions

Propagation: Use grafting for faster bearing (4-5 years vs. 10-15 for seedlings).

Soil and Climate: Select well-drained soils and moderate climates (600-1500 m elevation).
Pruning and Training: Adopt modified central leader systems for strong frameworks.
Nutrient Management: Apply NPK based on soil analysis (e.g.,, 100-900 g N/tree).

Pest and Disease Control: Use IPM and resistant rootstocks for pests like Husk Fly and
diseases like Walnut Blight.

By-Product Valorization: Utilize shells and husks for industrial applications.
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4.3 Conclusion

Over the past 20 years, global walnut production has nearly doubled, driven by improved
yields and expanded acreage, particularly in China and the U.S. China’s mechanization,
California’s quality focus, Turkey’s GIS-MCDA, Romania’s organic systems, Nepal’s training,
and India’s export strategy provide a comprehensive framework for sustainable walnut
production. Addressing climate challenges and optimizing resource use will ensure
continued growth and profitability.

5. Practical Enhancement Methods

5.1 Climate-Resilient Variety Introduction

Import and adapt late-leafing, disease-resistant cultivars such as ‘Chandler’, ‘Howard’, and
‘Liaoning 4’ that can withstand increased rainfall and humidity while maintaining kernel

quality.
5.2 Advanced Propagation Techniques

Establish nurseries using patch budding and grafting techniques on suitable rootstocks to
ensure uniform, high-quality planting material, reducing fruit-bearing time from 10 years to
4-5 years.

5.3 Precision Irrigation Systems

Implement drip irrigation and soil moisture monitoring systems to manage water stress
during critical growth periods while preventing excessive moisture during harvest.

5.4 Integrated Pest and Disease Management

Develop comprehensive IPM programs targeting newly emerging pests and diseases,
incorporating biological controls, resistant varieties, and targeted chemical interventions.
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6. Walnut Sector Proposed Priority Interventions

This document outlines key best practices for improving the walnut value chain in Azad
Jammu & Kashmir (AJK), focusing on enhancing yields, promoting sustainability, and
increasing profitability.

6.1 Seeds, Grafting, and Yield Enhancement

Best Practice: The fundamental shift needed is to move away from low-yield seedlings and
adopt grafted clones from high-yield, disease-resistant rootstock. AJK should acquire high-
quality seeds, seedlings, and grafting material from leading producers such as California
(e.g., ‘Chandler’), Turkey, China, Tajikistan, and India. These varieties should offer high yield,
large size, early harvest, and be suitable for smaller trees.

Method: Cleft grafting is the most common and effective technique for this process. A skilled
grafter can significantly increase a tree’s future productivity.

Yields: Grafted trees begin to bear fruit in 3-5 years, a stark contrast to the 15-20 years required
for seedlings. This results in yields that are 5-10 times higher and far more consistent.

6.2 Agroforestry & Forest Creation

Best Practice: Intercropping is a crucial strategy. By planting short-cycle crops such as
vegetables, pulses (beans, peas), or medicinal plants between young walnut trees, farmers
can maximize land use and generate income while waiting for the trees to mature.

Benefits: This model not only diversifies income but also improves soil health and contributes to
carbon sequestration. In AJK, this approach can be directly linked to broader forest restoration
efforts.

6.3 Post-Harvest & Value-Addition

Best Practice: To minimize damage and increase efficiency, modern processing techniques
are essential. This includes mechanical hulling and deshelling to protect the kernel and
forced-air drying to rapidly reduce moisture content, preventing mold and spoilage.

Cold Storage: Storing kernels in cool, dry conditions can prolong their shelf life from a few
months to over a year. This allows farmers to sell when market prices are more favorable,
avoiding the pressure of a post-harvest glut.

Processing: The next step is to move beyond selling raw kernels to creating high-value products.
Examples include walnut oil, spreads, snacks, and bakery ingredients, which have higher profit
margins and open up new market opportunities.
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6.4 Marketing

Best Practice: Creating a strong, regional brand like “AJK Golden Walnut” is vital for market
success. This brand would highlight the product’s quality and origin. Farmers can then use
direct-to-consumer (D2C) models through e-commerce platforms and social media to bypass
middlemen. Linking with diaspora communities in the UK and the Middle East can also

provide access to a premium export market.

7. Prioritization Matrix and Projects

Project Concept [Employ Youth Cost- Climate |Time- |Scalability Gender |Total
ment  Engagement effectiveness Resilience to- Inclusion [Scor
Potential Income e

1. Modern 4 5 5 4 3 5 5 31

Walnut Grafting

& Nurseries

2. Mobile, 5 5 5 3 5 4 5 32

Walnut

Deshelling Units

3. AJK Walnut 4 5 4 4 4 5 5 31

Co-op & Brand

4. Walnut-Based| 5 4 4 3 5 4 5 30

Snacks &

Products

5. Walnut 4 3 5 5 3 5 4 29

Agroforestry &

Intercropping

6. Walnut Cold 3 3 4 4 4 4 3 25

Storage &

Aggregation

7. Digital 5 5 5 3 5 5 5 33

Market

Linkages

8. Walnut 3 4 4 4 3 3 4 25

Tourism &

Experience

9. Walnut Tree 4 5 4 4 4 5 4 30

Health & Pest
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Service

10. Youth-Led
Walnut Oil Mill

11. Walnut-
Shell
Bioproducts

12. Climate-
Resilient
Orchard
Insurance

13. Community-
based Compost
Production

14. Walnut Leaf
& Bark Products

15. Walnut
Wood Craft
Workshop
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4 4 3 3 4 4
2 3 3 4 3 3
2 2 3 5 2 4
3 3 4 5 3 4
2 3 3 3 3 3
3 3 3 3 3 3

(Scale: 1 = Low, 5 = High)

Prioritized Projects (Top 5):

1. Digital Market Linkages & E-commerce Platform: Highest impact, low cost, high

youth engagement.

2. Mobile Walnut Deshelling & Packaging Units: Immediate income generation,

addresses a major bottleneck.

3. Modern Walnut Grafting & Nurseries: Foundational project for long-term yield

enhancement.

4. AJK Walnut Cooperative & Brand Development: Central to collective bargaining

power and market access.

5. Walnut-Based Snacks & Bakery Start-ups: Direct value-addition, high potential for

youth and women micro-enterprises.

26

21

20

26

20
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8. Fifteen Concrete Project Concepts

Each of the following projects is designed to be a one-page concept note (summarized here
for brevity).

8.1 Modern Walnut Grafting & Community Nurseries

Problem: Low-yield seedling trees are the norm. Technical Approach: Establish a central,
government-backed nursery with expert staff to produce and distribute high-yield grafted
saplings. Train and certify community youth as local grafters who provide services to
farmers on a per-tree basis. Innovation & Youth Focus: Youth gain a specialized, in-demand
skill set. Women can be trained in nursery management and care. This is a crucial
foundational project. Cost Band: Medium. Time to Pilot: 6-9 months.

8.2 Mobile Walnut Deshelling & Packaging Units

Problem: Manual deshelling is slow, labor-intensive, and damages kernels. Technical
Approach: Design and build a small, truck-mounted or portable unit with a deshelling
machine, sorter, and vacuum sealer. Youth-led micro-enterprises operate these units,
providing on-demand services to farming communities. Innovation & Youth Focus: Creates
a service-based business for youth. Women are trained in machine operation and quality
control. This leverages technology to modernize a traditional task. Cost Band: Small-
Medium. Time to Pilot: 3-6 months.

8.3 AJK Walnut Cooperative & Brand Development

Problem: Farmers lack market power and are at the mercy of middlemen. Technical
Approach: Form a centralized cooperative governed by farmers, youth, and women. The co-
op would handle aggregation, quality control, branding (“Pure AJK Walnut”), and marketing.
It would also run a collective e-commerce portal and a B2B sales desk. Innovation & Youth
Focus: Youth lead the digital marketing, logistics, and sales efforts. Women play a key role in
quality assurance and product sorting. Cost Band: Medium. Time to Pilot: 6-12 months.

8.4 Walnut-Based Snacks & Bakery Start-ups

Problem: Limited value-addition beyond raw kernels. Technical Approach: Provide grants
and technical training to youth and women entrepreneurs to create micro-enterprises
producing roasted walnuts, flavored walnut clusters, walnut spreads (like Nutella), and
walnut-based bakery items. Innovation & Youth Focus: Direct entrepreneurship model for
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women and youth. Leverages simple processing technology and digital marketing to reach a
broader customer base. Cost Band: Small. Time to Pilot: 6-9 months.

8.5 Walnut Agroforestry & Intercropping Pilot

Problem: Farmers lose income during the long unproductive period of young walnut trees.
Technical Approach: Pilot a model where farmers are provided with high-quality grafted
saplings and a plan for intercropping with profitable, short-cycle crops like potatoes, peas, or
medicinal herbs. Innovation & Youth Focus: Youth are trained as “agroforestry extension
agents” to guide farmers. Provides immediate income, making the long-term investment in
walnuts more attractive. Cost Band: Small. Time to Pilot: 6 months.

8.6 Walnut Cold Storage & Aggregation Centers

Problem: Lack of proper storage leads to spoilage and forced distress sales at low prices.
Technical Approach: Establish small, modular cold storage units at strategic points in the
valleys. The cooperative manages these centers, allowing farmers to store their produce and
sell when market prices are favorable. Cost Band: Large. Time to Pilot: 12-18 months.

8.7 Digital Market Linkages & E-commerce Platform

Problem: Farmers and small-scale processors have no direct access to national and
international markets. Technical Approach: Develop a dedicated e-commerce platform
linked to the AJK Walnut Co-op. The platform would feature producer profiles, product
traceability, and online payment integration. Innovation & Youth Focus: This is a purely
youth-driven project. Young people would manage the website, social media, order
fulfillment, and digital advertising. This creates a scalable, high-income freelancing
opportunity. Cost Band: Small. Time to Pilot: 3-6 months.

8.8 Walnut Tourism

Problem: AJK’s tourism industry doesn’t capitalize on its agricultural heritage. Technical
Approach: Design tour packages that include visits to walnut orchards, participation in the
harvest, and workshops on walnut-based recipes and crafts. Innovation & Youth Focus:
Youth can act as bilingual tour guides and hosts. Women can lead cooking workshops and
sell their products directly to tourists. Cost Band: Small. Time to Pilot: 6-12 months.

8.9 Walnut Tree Health & Pest Service

Problem: Lack of knowledge on pest and disease control leads to low yields. Technical
Approach: Train youth as “walnut extension agents” equipped with basic knowledge and
digital tools (e.g., a simple app for disease diagnosis). They would provide services like
pruning, grafting, and organic pest management. Cost Band: Small. Time to Pilot: 6 months.
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8.10 Youth-Led Walnut Oil Mill

Problem: Walnuts are primarily sold as in-shell or kernel, missing the high-value oil market.
Technical Approach: A cooperative or youth-led enterprise invests in a small-scale, cold-
press walnut oil mill. The mill would process kernels from the co-op members and market
premium, culinary-grade walnut oil. Cost Band: Medium. Time to Pilot: 12-18 months.

8.11 Walnut-Shell Bioproducts

Problem: Walnut shells are a waste product with no commercial use. Technical Approach:
Pilot the production of value-added products from shells, such as activated carbon, abrasive
powders, or even bio-briquettes for fuel. Cost Band: Medium. Time to Pilot: 18-24 months.

8.12 Climate-Resilient Orchard Insurance

Problem: Farmers are vulnerable to climate shocks like late frosts or drought. Technical
Approach: Develop a micro-insurance product for walnut orchards, with premiums
subsidized by the government or a donor. The product would cover losses due to specific
climate-related events. Cost Band: Small. Time to Pilot: 12-18 months.

8.13 Community-based Compost Production

Problem: Reliance on chemical fertilizers and poor soil health. Technical Approach:
Establish community-managed compost pits to convert farm waste, including walnut leaves
and husks, into nutrient-rich compost. Cost Band: Small. Time to Pilot: 6 months.

8.14 Walnut Leaf & Bark Products

Problem: Leaves and bark are currently unused. Technical Approach: Explore the use of
walnut leaves and bark for natural dyes, medicinal teas, or herbal remedies, creating a niche
market. Cost Band: Small. Time to Pilot: 12-18 months.

8.15 Walnut Wood Craft Workshop

Problem: The beautiful walnut wood is not used for high-value crafts. Technical Approach:
Set up a youth-led workshop to create furniture, decorative items, and utensils from walnut
wood. This links the agriculture sector to the handicrafts industry. Cost Band: Small. Time
to Pilot: 6-12 months.
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9. Implementation Plan: Top Five Prioritized Projects

9.1 Pilot Design: Mobile Walnut Deshelling & Packaging Unit

Pilot Objectives

1. Demonstrate the economic viability and operational efficiency of mobile walnut deshelling
technology in rural AJK.

2. Establish at least five youth-led micro-enterprises during the pilot year.

3. Achieve a minimum 20% increase in farmer income by reducing post-harvest losses and
improving kernel quality.

Pilot Sites
Two sub-districts will be selected—one in Neelum Valley (e.g., Kel or Sharda) and one in Jhelum

Valley (e.g., Hattian Bala or Chinari).
Selection criteria:

« High concentration of walnut trees.
e Strong community interest and readiness to participate.
e Accessible road networks for mobility and market linkage.

Beneficiary Targeting

e 5-10 unemployed youth per district will be trained and equipped.

« Youth will be organized into two pilot enterprises (one per valley).

« Priority will be given to motivated individuals with basic literacy, community acceptance,
and commitment to enterprise development.

Training & Extension Curriculum

e Module 1 (Months 1-2): Business & Entrepreneurship (costing, pricing, customer
service).

e Module 2 (Months 2-3): Technical Skills (machine operation, maintenance, repairs).

e Module 3 (Months 4-6): Marketing & Sales (community mobilization, service promaotion,
quality control).

e Module 4 (Months 7-12): Post-Harvest & Storage (drying, vacuum sealing, storage).

Measurable KPIs

Enterprises established: 2 youth-led units.

Farmers served: >200 farmers within pilot year.
Walnuts processed: 5 metric tons.

Farmer income: +20% increase (from baseline survey).
Farmer satisfaction: >4/5 survey score.

Preliminary Risk Register & Mitigation
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e Risk: Equipment breakdown due to rugged terrain.
Mitigation: Procure durable, locally serviceable equipment; train youth in preventive
maintenance; maintain spare parts stock.

e Risk: Low farmer adoption.
Mitigation: Conduct demonstrations; offer subsidized introductory rates; mobilize local
youth as ambassadors.

9.2 Market & Value-Chain Linkages

o Local Market: Currently dominated by small sellers and middlemen.

Strategy: Establish the AJK Walnut Cooperative (Co-op) to bypass intermediaries,
aggregate produce, and sell directly to local wholesalers/retailers.

o National Market (Pakistan): Demand is concentrated in Islamabad, Lahore, and Karachi.
Strategy: Leverage the Digital Market Linkages Project and partner with e-commerce
platforms and modern retail chains (hypermarkets, supermarkets).

o Diaspora Markets (UK, Middle East): AJK diaspora is a prime target for premium
walnuts.

Strategy: Develop B2B export channels via the Co-op, targeting diaspora-owned
businesses and food importers. Branding will highlight origin, purity, and premium
quality.

e Aggregation Model: A Producer Cooperative will build trust, ensure equitable profit-
sharing, and provide buyers with a single reliable contact point.

e Branding: Launch a professional brand such as “AJK Golden Walnut”, emphasizing
quality, origin, and sustainability. Packaging will feature a QR code linking consumers to
farmer stories and the product journey.

9.3 Sustainability & Climate Resilience

« Water-Efficient Practices: Promote drip irrigation and mulching in new orchards.

o Carbon Sequestration: Integrate climate-smart agroforestry for carbon capture and
biodiversity protection.

o Forest Restoration Linkages: Align with AJK’s afforestation drives (e.g., Billion Tree
Tsunami) by distributing grafted walnut saplings.

o Environmental Safeguards: Ensure all processing units have waste disposal mechanisms.
Walnut shells and husks will be converted into compost or bio-energy.

9.4 Financing & Institutional Arrangements

Financing Structure

o Grant Funding: For pilots, training, and capacity building (from ADB, World Bank,
bilateral donors).
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e Micro-Credit: For youth entrepreneurs to purchase equipment (via ZTBL or microfinance
institutions).

« Impact Investment: For scaling commercially viable ventures (e.g., walnut oil mills, cold
storage).

e Public Funds: AJK Government’s ADP to provide seed capital for central infrastructure
(e.g., nurseries).

Institutional Roles

o AJK Department of Agriculture: Technical expertise, nursery land, and regulatory
oversight.

« NAVTTC/TEVTA: Develop and deliver skill-based training curricula.

e NGOs: Lead community mobilization and on-the-ground implementation.

e Private Sector: Provide modern machinery and market access.

o Diaspora: Serve as investors, mentors, and brand ambassadors in global markets.

9.5 Funding Pitch Summary (1 Page)

Title: AJK Walnut Value Chain Transformation Initiative

Problem: AJK’s walnut sector is underperforming: yields are low, value-addition is negligible,
and farmers remain trapped in poverty. Youth face unemployment, and the region’s agricultural
potential remains unfulfilled.

Solution: A phased, project-based plan to modernize the walnut value chain, emphasizing youth
and women’s participation. This includes improved tree stock, modern processing units, strong
branding, and digital platforms for market access.

Key Projects:

1. Digital Market Linkages — Empower youth to sell premium AJK walnuts to urban and
diaspora markets.

2. Mobile Deshelling Units — Launch youth-led enterprises providing efficient, on-demand
processing services.

3. Grafting Nurseries — Build the foundation for long-term productivity and farmer income
growth.

Impact: Within three years, the initiative will create 1,000 direct and indirect jobs, increase
farmer incomes by 50%b, and establish AJK as a premium nut supplier in Pakistan’s domestic and
export markets. The model is scalable and replicable across other horticultural sectors.

Funding Ask: We seek initial grant funding of [Amount TBD after detailed budgeting] for the
pilot phase (18-24 months). Commitments have already been secured from [Local Partner/Govt
Dept], with a clear pathway to scale through micro-credit and private investment.

Value Proposition: This is a low-risk, high-return investment that will transform livelihoods,
empower youth, and unlock AJK’s untapped agricultural potential.
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13. Critical Policy Propositions for AJK’s Walnut Sector

Establish a Network of Modern Walnut Grafting Nurseries: Create central and
community-based nurseries to mass-produce and distribute high-yield, disease-
resistant grafted saplings (e.g., ‘Chandler’ variety). This is the foundational
intervention to shift from low-yield seedlings to productive orchards within 3-5 years
instead of 15-20.

Launch a Mobile Walnut Processing Unit Initiative: Deploy truck-mounted,
portable deshelling and packaging units operated by youth-led micro-enterprises to
provide on-demand services, immediately reducing post-harvest losses by 30-40%
and improving kernel quality.

Create the “AJK Golden Walnut” Cooperative & Brand: Form a centralized farmer
cooperative to handle aggregation, quality control, branding, and marketing. This is
essential to bypass middlemen, build collective bargaining power, and capture a
greater share of the final retail price for farmers.

Develop a Digital E-Commerce and Market Linkage Platform: Build a dedicated
online platform managed by youth to connect farmers and the cooperative directly to
premium national and diaspora markets (UK, Middle East), enabling traceability and
higher profit margins.

Promote Walnut-Based Value-Added Product Start-ups: Provide grants and
training for youth and women entrepreneurs to establish micro-enterprises
producing roasted walnuts, spreads, snacks, and bakery items, moving beyond raw
kernel sales.

Implement Walnut Agroforestry and Intercropping Programs: Pilot and promote
models where farmers intercrop young walnut trees with short-cycle crops
(vegetables, pulses, medicinal herbs) to generate immediate income during the trees’
unproductive juvenile phase.

Establish Strategic Walnut Aggregation and Cold Storage Centers: Set up
modular, solar-powered cold storage units at key locations to allow farmers to store
produce, avoid distress sales, and sell when market prices are favorable, extending
shelf life from months to over a year.

Initiate a Youth Skills Development Program in Walnut Arboriculture: Train and
certify young men and women as “walnut extension agents” equipped with skills in
grafting, pruning, pest management, and organic orchard care, creating a new service
profession.

Launch a Climate-Resilient Orchard Micro-Insurance Scheme: Develop and
subsidize an affordable insurance product to protect farmers’ investments against
climate shocks like late frosts, droughts, and erratic rainfall, which are major
production risks.

Integrate Walnut Tourism into AJK’s Tourism Offerings: Develop experiential
tour packages that include orchard visits, harvest participation, and walnut-craft
workshops, creating new income streams from the region’s agricultural heritage.
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Support the Establishment of a Youth-Led Cold-Press Walnut Oil Mill: Facilitate
investment in a small-scale, cooperative-owned processing facility to produce and
market high-value, culinary-grade walnut oil, tapping into a premium market
segment.

Mandate and Support Community-Based Compost Production: Establish
programs to convert walnut husks, leaves, and other farm waste into nutrient-rich
compost, reducing reliance on chemical fertilizers and improving soil health.

Conduct a Rapid Baseline Survey of Walnut Resources: Immediately commission
a systematic survey to collect critical data on walnut production, tree count, yield per
district, and farmer profiles—a prerequisite for all evidence-based planning and
monitoring.

Adopt a Blended Finance Mechanism for the Sector: Create a dedicated funding
window that combines grants (for capacity building/pilots), micro-credit (for youth
entrepreneurs), and public ADP funds (for infrastructure) to de-risk investment and
ensure scalability.

Promote Water-Efficient Drip Irrigation for New Orchards: Provide technical
support and subsidies for drip irrigation systems in new walnut plantations, a critical
measure for climate resilience and optimal water use during critical growth stages.

Develop a Strong Regulatory Framework for Quality Control: Establish and
enforce clear grading, sorting, and packaging standards under the “AJK Golden
Walnut” brand to ensure consistent quality and build a reputation in premium
markets

Facilitate Direct B2B Linkages with Diaspora Businesses: Leverage the AJK
diaspora in the UK and Middle East by establishing direct export channels through
the cooperative, targeting diaspora-owned supermarkets and food importers.

Incentivize the Use of Walnut Wood for High-Value Crafts: Support the
establishment of workshops for youth to craft furniture and decorative items from
walnut wood, ensuring no part of the tree is wasted and linking agriculture to the
handicraft industry.

Mainstream Gender Inclusion in All Programs: Design all interventions with a
mandatory target of 40% participation for women, particularly in processing, quality
control, nursery management, and value-added product ventures.

Establish an Inter-Departmental Walnut Development Task Force: Create a high-
powered body with representatives from Agriculture, Industries, Tourism, and
Planning & Development to break silos, streamline policies, and ensure coordinated
implementation of this holistic value chain approach.
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Walnut Trees Identification Guide

Walnut Trees: Types, Bark and Leaves
Identification Guide
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This comprehensive guide will help you uncover the key features for accurate walnut
tree identification. From their unique leaves and bark to variations in size and fruit
characteristics, you'll gain the knowledge needed to confidently recognize different

walnut species.

Walnut trees are large deciduous trees with a rounded canopy of green, lush foliage.
Most walnut trees have dark, ridged bark, pinnate feather-like leaves, and globular
drupes that contain a nut. Walnut trees grow to between 33 and 131 ft. (10 - 40 m)
tall, with a massive spread up to 50 ft. (15 m). Walnut trees are in the plant

genus Juglans, and they are famous for their delicious nuts and beautiful wood.

Walnut Tree Facts

There are 21 species of walnut trees in the Juglandaceae family. The two most
common varieties of walnut trees are the black walnut and the English walnut. In
addition to these, there are other walnut tree varieties such as butternut, California
black walnut, Andean walnut, Japanese walnut, and little walnut.

Varieties of walnut trees are native to Europe, North America, Asia, and China.

Most people associate walnut trees with the delicious nuts they produce. Botanically

speaking, the walnut tree’s fruit is actually not a nut but a drupe. The nut is actually
the seed of the walnut tree’s fruit. The walnut’s fruit has an outer fleshy green husk
surrounding a hard shell that contains the seed (which we call walnut). A whole
walnut resembles the appearance of a brain.

Walnut timber is a prized type of hardwood for making furniture. The wood of walnut
trees is a dark brown, almost chocolatey color. The texture, beautiful grain, and
walnut wood color make it ideal for carving bowls, making cabinets, or using it as a

veneer.
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Walnut Tree Varieties
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Walnut trees are large deciduous trees in the genus Juglans and include 21 species in the family Juglandaceae

The three most common walnut tree varieties are:

Black walnut (Juglans nigra): Black walnut trees are characterized by their dark-
colored bark with deep furrows, giving the trunk a rough texture. The nuts of black
walnuts grow in rounded green husks, and the tree’s foliage consists of pinnate
leaves.

Butternut (Juglans cinerea) or White Walnut Trees: Butternut trees have a light
gray bark with a smoother feel than black walnuts. As with all species of walnut,
butternut tree leaves are pinnate, with up to 17 leaflets. The drupes are oval, rather
than rounded shape.

English walnut (Juglans regia): English walnut trees have olive-brown, smooth
bark when young that gradually develops wide fissures. Like all species of walnut,
the leaves are pinnate, but English walnut leaves are smaller. The whole fruit of

English walnut trees is edible and has a rich flavor.
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Walnut Tree Bark

Walnut tree bark is usually rough with deep fissures

The bark of walnut trees is generally rough with deep fissures. The ridges run
vertically up and down the trunk. Depending on the species, walnut bark can be light
gray to dark brown. Removing the bark from English walnut or black walnut trees

reveals a dark brown wood.

The bark helps differentiate between the species of walnut trees. Butternut (white
walnut) bark is whitish-gray and smooth to the touch. English walnut and black

walnut bark have deep vertical crevices and are a darker color.

4|Page



Walnut Tree Leaves

Walnut trees have pinnate leaves that turn yellow or brown in autumn

All 21 species of walnut trees boast feather-like pinnate leaves. Typically, each leaf
blade carries two to nine pairs of leaflets, with an additional leaflet at the tip. As
autumn arrives, these leaves transition into beautiful shades of yellow or brown.

When crushed, walnut leaves emit a distinctive spicy citrus fragrance.

When comparing the three commonly found walnut tree species, the butternut (white
walnut) tree stands out with its oblong-lanceolate leaves. On the other hand, English

and black walnut trees have shorter and more rounded leaflets.

What sets black walnut apart from other species is the presence of a small terminal
leaflet, which may sometimes be absent. However, both butternut and English walnut

trees consistently feature a large leaflet at the tip.

Walnut Tree Nuts

5|Page



Image:
Bohringer Friedrich - Wikimedia Commons

Immature walnuts look like green tennis balls on the tree (left image). On the right image is the walnut shell inside its green husk

Walnut trees can be easily identified by their distinctive nuts, also known as drupes.
These fruits appear as small green balls growing on walnut trees. Each fruit consists
of an outer green layer that encloses the nutshell and the kernel or nut. The nuts of

walnut trees have two halves with a bumpy texture, covered by a papery outer layer.
Walnut Tree Identification

To identify walnut trees, search for distinctive characteristics including pinnate
leaves with serrated leaflets, bark ranging from light gray to dark brown with
prominent ridges, a sizable stature with a rounded canopy, and the existence of round
or oval drupes that hold edible kernels. Walnut trees are known for their delicious

nuts and are recognized for their distinct leaf structure and bark appearance.

Walnut tree bark typically features prominent vertical ridges along the trunk. The
color of walnut bark can range from light gray to dark brown, often exhibiting
diamond-shaped patterns. Certain walnut tree variations may display smoother and
lighter bark.

The leaves of walnut trees are pinnate, consisting of pairs of leaflets. Additionally,
most walnut leaves have a single leaf at the end of the twig. The largest leaflets are

located at the center, and the leaves typically have between 5 and 25 leaflets. During
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the fall season, all walnut tree foliage undergoes a transformation, turning brown or
yellow.

The walnut tree nuts resemble small round or oval green balls. These nuts or seeds
are enclosed within a hard-brown shell. The taste of walnuts ranges from earthy to

mild and sweet.

Types of Walnut Trees (With Pictures): Identification Guide

The most common walnut trees are the black walnut, English walnut, and butternut
or white walnut. However, other varieties of walnut are found in South America, Asia,
and southeastern Europe. It’s the black walnut and English walnut that are famous for

their timber. English walnut nuts are the sweetest.

Here is information about the identifying features of the most popular types of walnut

trees.

Black Walnut (Juglans nigra)

W

Image: Gmihail - Wikimedia Commons i *\

Black walnut (Juglans nigra) tree
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The black walnut tree has dark, deeply fissured bark and grows to between 75 and
130 ft. (22 - 40 m) tall. The deciduous walnut tree is native throughout North

America’s eastern part in USDA zones 4 - 9. Black walnut trees have medium growth,
and they prefer to grow in sunny areas.

Black walnuts are also called the eastern American black walnut or American walnut.
Their native habitat is from southern Ontario to northern Florida and they grow in

forests and woodlands. These walnut trees can live up to 130 years.

The black walnut tree has a large, rounded crown of large pinnate leaves. The spread

of the sizeable nut-bearing tree can be as wide as it is tall.
Black walnut tree leaves and stems have a pungent citrus-like odor.

The male and female species of black walnut trees produce flowers. The male walnuts
have long catkins that hang from the branches. The female walnut produces small

clusters of flowers on the end of short spikes.

Image: flickr.com/photos/natureserve/15341042970

New leaves and catkins (flowers) of black walnut

After flowering, the black walnut tree produces globe-shaped green fruits that look

like green balls - they are are 2” (5 cm) in diameter.

When the black walnuts have just fallen from the tree they look like rough green balls.
As they mature on the ground, their husk turn from green to very dark brown (or

even black). Inside the tough husk is the hard shell protecting the edible nut.
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Another distinguishing characteristic of black walnut trees is the release of toxic
chemicals into the soil, which inhibit plant growth within a radius of 50 to 80 feet (15

- 24 m) around the tree.

Walnut tree bark: The black walnut tree has dark gray to brown bark with deep

ridges in diamond shapes. The distinctive bark pattern makes it easy to identify black
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Black walnut bark

Walnut tree leaves: Black walnut leaves are pinnately compound with 15 to 23
leaflets on each twig. Leaflets are 3” to 4” (7 - 10 cm) long. The leaves have a slightly

serrated edge and are an ovate, lanceolate shape. Leaves turn yellow in the fall.
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Black walnuts look like green balls on the tree - they have similar color to the green tree leaves.

How to Identify the Walnut Tree

The black walnut tree (Juglans nigra) can be identified by its compound leaves with
15 to 23 elongated leaflets, dark gray to brown bark with deep furrows, and large
round nuts with a thick green husk. Growing up to 100 feet (30 meters) in height, it
prefers well-drained soil and is commonly found in the eastern and central parts of
the United States.

Butternut or White Walnut (Juglans cinerea)
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Butternut (white) walnut tree and leaves

Butternut or white walnut trees have smooth gray bark, grow up to 66 ft. (20 m), and
produce delicious nuts. Butternut trees resemble black walnut trees, only that they
are smaller with smoother bark. White walnuts grow in full sun and thrive in zones 3
to 7.

Butternut trees have a few distinguishing features that set them apart from other
walnut species. For instance, the fruit of butternut trees is oval-shaped instead of
round. Additionally, their leaves typically have a lower number of leaflets compared
to other walnut varieties. Moreover, white walnut trees demonstrate less tolerance to

heat when compared to black walnut trees.
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The fruits of butternut (white) walnut tree have oval shape and green husk

Butternut walnuts offer a distinct buttery taste, unlike the earthy flavor of black

walnuts.

White walnut trees also emit toxic chemicals into the ground. However, this is not as

strong as black walnut and doesn’t affect surrounding plants as much.
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Walnut tree bark: Butternut tree bark is gray and smooth when the tree is young
and only becomes rough and fissured when the walnut tree is mature. The furrows on

the bark may create a distinctive diamond-shaped or interlacing pattern, particularly

on older trees.

Images: H. Zell (left), lllustratedjc (right) - Wikimedia Commons

Butternut (white) walnut bark
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Walnut tree leaves: Butternut tree leaves contain between 11 and 23 leaflets which
have an oblong, lanceolate shape up to 5” (12 cm) long. The leaflets have toothed-
edges, and they come to a distinct tip. The leaf stems always have a single large tip or

terminal leaf.
How to Identify the Walnut Tree

The white walnut tree (Juglans cinerea), can be identified by its compound leaves
with 11 to 23 lance-shaped leaflets, light gray or pale brown bark, and oblong nuts
with a rough green husk. Growing up to 66 feet (20 meters) in height, it is native to

eastern North America and thrives in well-drained soil.
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English Walnut (Juglans regia)

English walnut (Juglans regia) tree

The English walnut tree has smooth olive-colored bark when young that becomes
deeply fissured and gray as it matures. English walnuts grow to around 65 ft. (20 m)
with a crown of pinnate leaves just as wide. English walnut trees are the primary

source of walnuts sold in stores today.

The English walnut tree is also called the Persian walnut, Madeira walnut, and
Carpathian walnut. These common names for the walnut tree relate to the tree’s
native habitat in southern Europe. Common walnut trees thrive in full sun and grow

in zones 5 - 9.
Like black walnut trees, English walnuts produce round drupes and tasty nuts.

English walnuts (Juglans regia) look like green tennis balls when they are on the tree.
But after falling to the ground, their rough green husks turn from green color to a

very dark brown (almost black]) color.

The taste of English walnuts is described as mild and pleasant. You can also eat the

whole nut, and pickled walnuts are a delicacy in some parts of Europe.
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Walnut tree bark: English walnut trees have deep gray to brown bark with deep,

rounded fissures.
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English walnut bark
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Walnut tree leaves: The pinnate leaves of English walnut trees consist of 5 to 9
leaflets, always featuring a single blade at the tip. Each individual leaflet measures 4
to 7 inches (10 - 18 cm) in length. In contrast to butternut and black walnuts, English

wa_lnut treqs_have a lowe leaﬂet count.

&
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English walnuts look like smooth green balls on the tree

How to Identify the Walnut Tree

To identify the English walnut tree (Juglans regia), look for the following
distinguishing features: compound leaves with 5 to 9 oval-shaped leaflets, a dark
green color during the growing season, and a yellow-green hue in the fall. The bark
can vary in color from gray to brown. English walnut trees grow to medium to large
sizes, reaching heights of 65 feet (20 meters), with a rounded or spreading canopy.
The nuts are round or oval with a thin, papery husk that splits open when mature.
The English walnut tree is commonly cultivated and favored for its high-quality, mild-

flavored nuts.
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California Black Walnut (Juglans californica)

2
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California black walnut tree

The California black walnut tree is an uncommonly large, multi-stemmed shrub or
small tree with a single trunk. California walnuts grow to between 20 and 50 ft. (6 -
15 m) tall and thrive in warm climates and full sun. These small walnut trees grow in

zones 7 - 10.
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Walnut tree bark: California black walnut trees have thick bark that is a dark gray

Image: Mike Dickison -
Wikimedia Commons

California black walnut bark
Walnut tree leaves: California black walnut tree leaves are smooth with slight
serration along the margins. Between 11 and 19 elongated leaflets make up the

pinnate leaves.

lmage':’ Eugerie Zelenko - Wikimedia Commons

California black walnut leaves




How to Identify the Walnut Tree

To identify the California black walnut tree (Juglans californica), observe the
following distinctive characteristics: it has compound leaves with 11 to 19 leaflets,
which are lance-shaped with serrated edges. The leaves are typically a vibrant green
color and turn yellow in the fall. The bark of the tree is dark brown and deeply
furrowed, providing a rough texture. California black walnut trees are medium-sized,
reaching heights of 20 to 50 feet (6 to 15 meters), with a rounded crown. The tree
produces round or oblong nuts with a thick, hard shell that is difficult to crack. These
trees are native to California and are well-suited to the region’s climate and soil

conditions.

Northern California Black Walnut (Juglans hindsii)
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Image: John Rusk, Image: Dean Wm. Taylor,

flickr.com/photos/john_d_rusk/9780612424/ flickr.com/photos/43555623@N06/5553922272/
Northern California black walnut tree and leaves

The Northern California walnut tree has a single trunk, and the tree grows up to 60 ft.
(18 m) tall. Also called Hinds’ black walnut or claro walnut, the tree is mostly used in

the lumber industry. These black walnut trees grow in dry, sunny climates in zones 8
and 9.
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Walnut tree bark: Northern California black walnuts have dark gray bark with
moderate fissuring on the trunk.
Walnut tree leaves: The ‘Hinds’ black walnut’s leaves are about 12” (30 cm) long.

The blades are made up of 13 - 21 leaflets up to 5” (12 cm) long. There are some

small tufts of hair on the leaves.
Arizona Black Walnut (Juglans major)

Image: Bruce Marlin -
Wikimedia Commons -
Y,

Arizona black walnut tree

Arizona black walnut is a small walnut tree that grows up to 50 ft. (15 m) tall. The
short trunk supports a vast, broad, spreading crown that’s up to 65 ft. (20 m) wide.

Arizona walnut trees produce small edible nuts.

Walnut tree bark: Arizona black walnuts have gray-brown bark with deep furrows

and flat-topped ridges.
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Image: Whitney Cranshaw, Colorado
e B State University, United States -
ge: Rowa ikimedia Commi +. | Wikimedia Commons
Arizona black walnut bark

Walnut tree leaves: Like all species of walnuts, Arizona walnut trees have pinnately

compound leaves. Each leaf contains between 9 and 15 leaflets that are pointed and
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Image: Whitney Cranshaw, Colorado State University, United States - Wikimedia Commons

Arizona black walnut tree produces fruits that look like green balls. The leaves of the tree have green color.

Andean Walnut (Juglans neotropica)




Andean walnut tree and leaves

Andean walnut trees are slow-growing trees in the genus Juglans. Andean walnuts
grow up to 131 ft. (40 m) tall and are found in the mountains of Peru, Columbia, and
Ecuador. These tropical walnut trees are prized for their high-quality red-colored
timber. Other names for this walnut species are Columbian walnut, Ecuadorian
walnut, and Cedro negro.

Walnut tree bark: The Andean walnut tree has a reddish-brown bark that has deep,

long grooves.
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Image: Whitngy Cranshaw,
Forestryimages.com -
Wikimedia Commons

Andean walnut bark

Walnut tree leaves: The tropical walnut has long leaves up to 15” (40 cm). The
walnut leaves comprise of pointed oval leaflets.

Japanese Walnut (Juglans ailantifolia)

Japanese walnut trees are similar to butternut trees due to their leaf shape and
buttery nuts. These Asian walnut trees grow up to 66 ft. (20 m) and have light gray
bark. An unusual feature of these walnuts is that the fruits are heart-shaped rather

than round or oval.
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Images: El Grafo (left), Nekrasov.ig (right) -
Wikimedia Commons

Japanese walnut fruit and nut

Walnut tree bark: Japanese walnuts have light gray bark with grooves that form a

network pattern.
aa ) ‘:u‘l\ -

s il
B

"

__“"‘ s

B s N e PR B * Image: AfroBrazilian -
e A AET AL\ A% 0~ Wikimedia Commons

Japanese walnut bark

Walnut tree leaves: Japanese walnut trees have leaves that reach a size of 2 ft. (60
cm), featuring between 11 and 17 large leaflets. Each leaflet can measure up to 6" (16

cm) in length.
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Image: Plant Image Eibrary - \
Wikimedia Commons :

Japanese walnut leaves

thtle Walnut (lu glans mlcrocarpa)

Little walnut leaves and bark

Also called the Texas black walnut, this small walnut species is a large tree-like shrub.
The Texas walnut tree grows to between 10 and 30 ft. (3 - 9 m) tall. The sun-loving
walnut shrub grows in zones 7 — 9. However, its timber and fruit are insignificant and

of little use.
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Walnut tree bark: The little walnut tree has gray to dark brown bark with deep
furrows in indistinct patterns.

Walnut tree leaves: The little Texas walnut tree’s leaves have between 7 and 25
small leaflets with smooth or slightly serrated margins.

Manchurian Walnut (Juglans mandshurica)

The Manchurian walnut tree is native to East Asia and is one of the cold hardiest
walnut trees. The fast-growing tall walnut trees are sometimes grown as ornamental
trees because their nuts are small and difficult to extract. Manchurian walnuts are

cold hardy in zones 2 - 8 and can withstand temperatures as low as -49°F (-45°C).

Walnut tree bark: The Manchurian walnut tree has grayish-brown bark with
fissuring common to most walnut tree species.
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Manchurian walnut bark

Walnut tree leaves: The pinnately compound leaves of the Manchurian walnut tree

have 3 to 9 pairs of leaflets with a single terminal leaf.
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Image: 264 - Wikimedia Commons

Manchurian walnut (Juglans mandshurica ‘sachalinensis’) leaves
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