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Earth-friendly pots

BY JOOYEOUN JUNG AND YANYUN ZHAO

AN ESTIMATED 44 MILLION TONS of plastic was dis-
posed of in the United States in 2019. We buried 86% in 
landfills,  incinerated 9%, and recycled 5%. In the same 

year, containers and packaging accounted for 70% of the total 
plastic waste. 

Nursery industry reliance
Greenhouses and nurseries are among the places where 

plastic containers are being heavily used, particularly in the form 
of plastic seedling containers/pots. These pots are made of non-
renewable petroleum-based materials, such as polystyrene (PS), 
polyethylene (PE), and polypropylene (PP) that causes an ongoing 
environmental crisis. The daily reliance on these materials gives 
rise to a continuous threat to our ecosystem, resulting in wide-

spread and detrimental consequences.
Oregon’s nursery and greenhouse industry is the state’s larg-

est agricultural sector. Annual surveys conducted by the Oregon 
Agricultural Statistics Service consistently show the nursery/
greenhouse industry leads all other sectors of Oregon agriculture 
in sales, payroll, and full-time employees. Oregon trails only 
California and Florida in nursery production and accounts for 
15% of all U.S. nursery crops. 

In nursery gardens and greenhouses, seedling pots are used 
to initiate plant growth (from seeds to seedlings) and protect 
them against pests and diseases under controlled cultivation 
conditions. 

Once the seeds turn into seedlings, the used plastic seedling 
pots retain the residues of soil, organic matter, and agrochemi-
cals. Consequently, these pots require specific procedures 

Nursery biopots made with recycled cardboard, hemp hurd, and apple pomace. PHOTO COURTESY OF OREGON STATE UNIVERSITY

Researchers at Oregon State University are 

testing pots made from recycled materials

OAN Government Relations program
Advocacy, like business, is personal as well as strategic. By 

building bipartisan relationships, the OAN gives members the 
opportunity to impact public policy. 

When critical issues arise, OAN’s 
Government Relations Team serves as your 
defense system against adverse regulation. 
But we are more than just reactive. Our  
daily efforts to advance member interests are 
based on shared principles, with a laser focus 
on outcomes. 

There are two main objectives:
1. Promote a positive business climate. 

Growing, shipping and selling product needs 
to have positive business climate to compete 
on a state, national and international level.

2. Protection from burdensome laws. 
Regulation, taxation and bad laws can all 
hurt a nursery and greenhouse operation 
quickly. OAN serves as a sentry against 
burdensome laws that affect members.

Working at all levels
The OAN Government Relations Team works at the local, 

state and federal levels to advance the industry:
State: Elected and agency officials depend on OAN for ac-

curate information on the nursery industry and the challenges 
it faces. We have the unique ability to engage decision makers 
in every corner of the state (urban or rural). We find solutions 
on labor, land use and water issues, while supporting funding 
for research, education and statewide extension services. 

Federal: The OAN has a proven track record as a national 
leader. We engage Oregon’s members of Congress on issues 
such as federal immigration reform and the Affordable Care 
Act. We work with USDA officials to address pest and disease 

issues. And we collaborate with AmericanHort 
to address issues affecting nurseries nationally.

OAN has delivered for you
The OAN draws its strength and direction 

from member involvement, including training 
them to give effective testimony. That in turn 
allows our professional staff, with decades of 
experience, to work every day on your behalf. 

The advocacy effort by the association fo-
cuses on hitting issues that affect your pocket-
book: labor, water, environmental regulations, 
health care and pest and disease protection are 
a small segment of the issues the association 
and its members discuss. 

The OAN is your political voice. Members 
set the policy direction and the association talks to elected of-
ficials, agencies at the federal and state level and shapes issues 
with the press.

Our members are united and influential

The Oregon Association of Nurseries is the community dedicated to the long-term success, 
profitability and excellence of Oregon's nursery and greenhouse industry.

Be a part of the bigger picture. 
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for collection, disposal, and recycling. 
Because of the high cost of these practices, 
the seedlings pots are often neglected in a 
landfill or incinerated, which result in the 
emission of toxic substances both in the 
soil and atmosphere. 

An alternative
The industry needs sustainable 

solutions to reduce plastic waste and 
an alternative is the use of plantable 
biopots without separating biopots 
before planting, which favors microbial 
biodegradation. 

Fiber-based molded pulp packag-
ing products (MPPs) are among the most 
promising sustainable packaging owing to 
its renewability, recyclability, biodegrad-
ability, or compostability. 

The base formulation to produce 
MPPs, called “pulp”, needs to be devel-
oped depending on the desired proper-
ties of MPPs. Oregon State University, 
Department of Food Science and 
Technology built the pilot-plant scale trans-
fer-molded pulp machine (see photo on this 
page) and exchangeable 3D mold for creat-
ing nursery biopots (see photo on page 43). 

Lignocellulosic material is the key 
component in the pulp as the structural 
matrix of MPPs. Currently, combinations 
of wood pulp or recycled paper fibers are 
employed to obtain commercial biopots, 
whereas strong chemical uses and energy-
intensive procedures for refining wood 
into pulp and paper fibers are required. 

Wood is the most widely used raw 
material for production of cellulose fibers 
in the world. However, considering its 
applications in the construction, furni-
ture, pulp, and paper industries, it is a 
relatively expensive source (Blanco et al., 
2018). Furthermore, CO2 and sustain-
ability reasons, there is a general trend to 
keep wood in its solid form and use it in 
applications for long-term use rather than 
disintegrating it to its biopolymeric con-
stituents (Ahmadi Heidari et al., 2023). 

Meanwhile, the advancement of elec-
tronic media decreases the recycling fibers 
from paper waste. According to the U.S. 
Bureau of Labor Statistics, the cost of pulp for 
corrugated boxes increased over 25% between 
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Oregon State University's Department of Food Science and Technology built the pilot-plant scale 
transfer-molded pulp machine. PHOTO COURTESY OREGON STATE UNIVERSITY
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OES® MCMINNVILLE
2700 ST. JOSEPH RD.
MCMINNVILLE, OR
(503) 435-2700

OES® HUBBARD
19658 HWY. 99 E.
HUBBARD, OR
(971) 216-0111

OES® TANGENT
33599 HWY 99 E.
TANGENT, OR
(541) 926-1811

HOURS: MON.–FRI. 8–5 • SAT. 8-NOON

$0 DOWN, 0% A.P.R. FINANCING FOR UP TO 36 MONTHS ON SELECT NEW KUBOTAS!*

RTV-X1140
• 24.8 Gross HP,† 3-Cylinder Kubota Diesel Engine
• Easily Transitions from Cargo Bed to Second Row of Seating
• Variable Hydro Transmission (VHT-X)

R540
• 50.9 Gross HP† Kubota Diesel Engine
• High Visibility Cab with Enlarged Front Glass, Full Size

Right Side Window • New Standard LED Working Lights

A 3D mold for creating nursery biopots. PHOTO COURTESY OREGON STATE UNIVERSITY

2020 and 2021. Agricultural and food indus-
tries face a huge environmental and economic 
burden for discarding unavoidable loss and 
byproducts during processing. 

Recent estimates indicate that nearly 
998 million tons of agricultural waste are 
generated annually (Lau et al., 2021). and 
a large portion of them inevitably ends up 
in landfill. 

There are efforts to change from 
disposing of these wastes to recycling 
and reusing them, with the benefits of 
using these wastes as a fiber resource 
because of their fast annual growth and 
the smaller amount of lignin. The utiliza-
tion of these wastes is an environmentally 
and economically sustainable way to pro-
duce lignocellulose materials compared 
to the clear-cutting of rain forests or 
primeval forests. Hence, OSU research-
ers are putting lots of effort into utilizing 
these wastes and create great value 
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as renewable resources for developing 
plantable biopots and reducing the use of 
plastics. 

Plantable and biodegradable
Plantable biopots are distinguished 

from compostable and recycled or bio-
based plastic ones since they can be 
planted into soil, and they’re biodegrad-
able. Meanwhile the other containers 
must be externally composted or recycled. 
Plantable biopots reduce the time involved 
in transplanting and landscape cleanup. 

Besides the ecological benefits, they 
also have economic advantages since there 
are no costs associated with their disposal. 

OSU researchers developed pulp 
formulation and transfer-molded pulp 
biopots using byproducts from apple 
juice processing, hempfiber, and recycled 
cardboard (see photo on page 41), but 
still need further research and practical 
applications to resolve following limits, 
including increment in water consumption, 
possible breaking during crop production 
and transportation, fungal growth, and 
limited use of plant-based wastes. 

Improvements
OSU researchers will improve the 

present biopot in four ways. 
First, the plantable biopots remain 

sturdy and reduce water consumption 
until growing plants and transplanting 
them into the ground. 

Second, the sprayable coating onto 
inner and outer surface of biopots prevents 
fungal growth and improves plant growth. 

Third, plantable biopots made of 
100% plant-based wastes can be natural 
fertilizers when they biodegrade. 

Finally, the current development com-
petes in price with pots made from recy-
cled paper pulps. Hence, plantable biopots 
made of 100% plant-based waste pulp 
will enhance productivity and sustainabil-
ity of nursery crops as well as reducing the 
dependence of using plastics. 

We are expecting that molded pulp 
packaging manufacturers can adopt pulps 
made of 100% plant-based agricultural 
and food processing wastes and produce 
plantable biopots. Agricultural and food 
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Sustaining the Next Generation of  
Nursery and Landscape Professionals

The Oregon Nurseries Foundation (ONF) 
makes scholarships possible for students 
preparing for careers in horticulture and 
related fields. Awards can be sponsored by 
individuals and OAN chapters as a way to 
support the next generation of green industry 
professionals. Thanks to the generosity 
of awarded more than $20,000 in 2023 
scholarships. For more information on 
sponsoring a scholarship, contact  
503-682-5089 or Scholarships@OAN.org.

The ONF is a nonprofit 503(c)3 corporation. Donations may be  
tax-deductible; consult a qualified tax attorney or accountant.

  
FOUNDA 

  
FOUNDA 

ONF Horticultural Scholarships
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processing industries which produce 
unavoidable byproducts can also adopt the 
technology and recycle organic waste into 
value-added materials. Our work is aligned 
with the National Strategy to Reduce Food 
Loss and Waste, especially increase the 
recycling rate for all organic waste. 

Oregon State University reserchers 
are expanding our research to incorporate 
various plant-based agricultural and food 
processing byproducts and to develop other 
semirigid biodegradable containers or trays 
for single-use food packaging as seen in 
Figure 1 using a self-designed and built 
pilot-scale transfer-molded pulp machine. 

We will keep generating essential infor-
mation for commercialization in sustain-
able and environmentally friendly nursery 
gardens and greenhouses and working on 
federal grant for the multi-state research 
and extension program for improving pro-
duction efficiency, handling and processing, 
productivity, and profitability of nursery 
crops over the long term. 

Jooyeoun Jung is assistant professor 
in the Food Science and Technology 
department at Oregon State University, 
Jooyeoun.Jung@OregonState.edu.
Yanyun Zhao is associate dean of faculty 
affairs and distinguised professor  in the 
Food Science and Technology department 
at Oregon State University, Yanyun.
Zhao@OregonState.edu.
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SHADE & FLOWERING TREES
FRUIT TREES
Dwarf, Semi-Dwarf & Standard
COMBINATION FRUIT TREES (4 in 1)
Semi-Dwarf & Standard
ESPALIER APPLES
Semi-Dwarf, Combination & One Variety
WALNUTS & FILBERTS
DECIDUOUS SHRUBS
www.motzandson.com
11445 N.W. Skyline Blvd.
Portland, Oregon 97231
Phone 503-645-1342
FAX 503-645-6856
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CALL FOR INFO

LOAD MOVE DUMP
Easily move equipment & materials

AmeriDeck-202403 v3 marketplace.pdf   3   2/15/24   3:13 PM

(503) 630-4349
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PO Box 598 – Estacada, OR 97023

B&B Spruce 4 to 24 feet
Chamaecyparis • Fir • Pine

Japanese Maple • Poodle Pine
Cut Christmas Trees

 
 

  

        Schurter
Nursery

Arborvitae–Emerald green
Virescens
Boxwood

Japanese Maples
Otto Luyken
Skip Laurel

Various sizes & Varieties
503-932-8006

HOSTETLER
FARM DRAINAGE
503-266-3584

• Plastic Tubing 3"-24" • Laser Grade
Control • Open Ditch for Buried

Irrigation • Plows and Trenches •
Pot-n-Pot Drainage • Oldest Drainage
Firm in Oregon • Newest Subsurface

Irrigation Techniques

Materials and
Technical
Assistance
AvailableCanby, OR
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