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William J. Roberts
1932-2020
Rutgers Distinguished Professor Emeritus and
Extension Specialist in the Department of Agricultural Engineering

William J. Roberts passed away on May 21, 2020 at
the age of 88. Bill was born April 7, 1932 on his
family’s farm in New Monmouth, NJ to the late
Thomas S. and Helen (Conover) Roberts. He
graduated from Leonardo High School in 1949 and
earned his BS and MS degrees in Agricultural
Engineering at Rutgers University. After completing
ROTC, he served his country from September 1953
to July 1955 in the Far East Command in Japan as a
First Lieutenant. He then taught at Cook College
(formerly College of Agriculture and Environmental
Science), Rutgers University, where he worked as an
Extension Specialist in the Department of

Agricultural Engineering that later changed its name Bill and Dottie Roberts with their warm and friendly smiles.

to Biological and Agricultural Engineering and most
recently to Bioresource Engineering. He rose through the ranks, achieving Distinguished
Professor status, and served as Department Chair for 23 years. Bill retired from Rutgers in 1999
after a distinguished 41-year career. He left an indelible imprint on all he served. Early in his
career, he invented the air-inflated, double-layer polyethylene film system for covering the roof of a
greenhouse. Today, approximately 65 percent of all commercial greenhouses in the United States
use the air-inflated system. This practical innovation revolutionized the greenhouse industry by
enhancing the structural integrity and reducing heat loss compared to a single-layer covering
system. In 2004, the site of the original greenhouse at Rutgers University was designated as the
44" National Historic Landmark by the American Society of Agricultural and Biological Engineers.
Other notable influences on the agricultural industry included engineering designs for winter, post-
harvest storage buildings for winter squash and sweet potatoes. These innovations greatly helped
NJ farmers and other producers extend their markets and improve quality of stored crops. Bill
received various other honors, including the Distinguished Service in Agriculture Award from the
NJ Farm Bureau and the Gold Medallion Award from the NJ Agricultural Society. He was elected
as a Fellow by American Society of Agricultural and Biological Engineers in 1983. As a humble
man, Bill felt more joy from seeing farmers, students and colleagues succeed than he did in his
own personal awards. If you were blessed to know Bill, you already knew this fact. His smile was
infectious, and he was a person who brought out the best in others.

Throughout his life, Bill was an active member of New Monmouth Baptist Church and proud to be
the great-great-grandson of its founding pastor. Along with his wife, Dottie, he served as a youth
leader for twenty years and led a Wednesday night Bible study for over forty years until his death.
He taught Sunday School classes and also while in Japan and continued to do so until his death.
He will be especially remembered for his warm personality that included many hugs, jokes, and
stories. Bill will be greatly missed, and he left the world a better place.
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GROWING MUMS FOR FALL MARKETS

William Errickson
Monmouth County Agricultural Agent
Rutgers Cooperative Extension
4000 Kozloski Road
Freehold, NJ 07728
william.errickson@njaes.rutgers.edu

Garden mums (Chrysanthemum morifolium) are members of the Asteraceae family and
are a familiar sight for fall markets. There is a wide diversity of mum cultivars available,
with each displaying different growth habits, bloom times, and colors. Producing a crop
of garden mums can be a profitable and efficient experience when proper growing
practices are followed.

Plant Material

Plants that are grown for targeted sales in September and October should be started in
the first to fourth week of June. Most mum growers start with rooted cuttings obtained
from a reputable supplier. When the plugs are received, they should be inspected for
any physical damage, disease, or signs of abiotic stress. Healthy plants should be
planted as soon as possible, and short-term storage should not exceed 2 to 3 days in a
cooler at 33-40°F or on a greenhouse bench with a minimum temperature of 60°F. The
rooted cutting should be kept moist and should never be allowed to dry out.

Containers

Rooted cuttings should be planted directly into their final containers. It is important to
provide enough space to produce high quality plants and to reduce disease pressure. 8-
inch and 10-inch pots are commonly planted with one plug per pot. Larger pots (12 to
20 inches) can have up to 3 plugs per pot.

Potting Media

A well-drained potting mix that does not dry out too quickly is ideal for growing mums.
The mix should be heavy enough that it can support the weight of a fully mature plant,
however, not so heavy that it will restrict root growth of newly planted plugs. A soil-
based mix should have a pH between 6.0 and 6.5, while a soil-less mix should be
between 5.8 and 6.4.

Planting

The growing media should be lightly moistened before planting and plugs should be
planted into the pots at the same depth that they were in their cell trays. Newly
transplanted plants should be watered in with a 20-10-20 fertilizer at 300 to 400 ppm.
Abiotic stress can cause garden mums to prematurely initiate flower buds. If any
terminal buds are observed in the early stages of growth, the plants should be pinched
back to 4 or 5 leaves when they are fully turgid. Plants that exhibit both terminal and
lateral flower buds at this early stage should not be planted and should be discarded, as
they will not perform well.



Temperature

Nighttime temperatures should not go below 60°F, with ideal nighttime temperatures
being 65°F. Cool nighttime temperatures (50°F) can initiate premature bud formation, so
starting plants in a greenhouse is recommended if your area is likely to experience cool
temperatures during establishment.

Fertilizer

Plants should be kept well fertilized, starting with a 20-10-20 fertilizer at 300 to 400 ppm
from the first day of planting. When the plants start to mature, fertility levels can be
reduced, and fertilization is unnecessary once buds begin to show color.

Spacing

Plants can be placed pot to pot at first, until they begin to expand. Pots should be
spaced far enough apart so that plant foliage is not touching. Properly spaced 8-inch
pots will ultimately be on 18 to 24-inch centers depending on the size of the individual
plants.

Irrigation

Automated irrigation is the most efficient method to irrigate mums, with drip tubes or
subirrigation being most favorable. Overhead irrigation will result in a greater loss of
water and greater potential for foliar diseases. Irrigating early in the day will allow any
moisture on the foliage to dry and reduce disease potential. Sufficient moisture should
always be supplied, and plants should never be allowed to wilt, especially in the early
stages of growth as water stress can lead to the premature development of flower buds.

Pinching

Most modern mum cultivars do not require pinching and have been bred to develop a
natural branching pattern. If pinching is to be performed on a crop, the first pinch should
occur after the first 1 to 2 inches of top growth, when the roots have just reached the
bottom of the pot. Plants can be pinched down to 6 or 7 leaves at this stage. A second
pinch is performed after 2.5 to 3 inches of regrowth occurs.

Growth Regulators
Growth regulators are typically not necessary for modern mum cultivars that are grown
outdoors in full sun with adequate spacing.

Flowering Times

Natural season fall mums that are started in early summer will be ready in time for fall
sales. Specific flowering dates will vary for different cultivars. Early cultivars have an
average flowering date between September 8-17. Mid-season cultivars flower
September 18-26. Late season cultivars are ready September 27-Octpber 5, and Very
Late cultivars produce flowers between October 6 and 20.

Shipping and Retail



During the last 7 to 14 days of production, plants should be irrigated with fresh water to
reduce the salt levels in the pots before shipping. It is important to ship mums as quickly
as possible under temperatures of 38 to 40°F. When plants are displayed in a retail
setting, they should be maintained at 45 to 60°F with high light levels and consistent
moisture.

Problems

Premature Budding and Flowering

Prolonged cool nighttime temperatures can trigger premature flower bud development.
If this occurs, the buds should be pinched off and the plants should be provided with
sufficient water and fertilizer. If the buds are removed in a timely manner, there should
be no major impacts on the quality of the crop. Photoperiods greater than 12 hours will
also result in flower bud initiation.

Drought Stress

Insufficient water can have serious impacts on the production of a high-quality fall mum
crop, especially if drought stress is experienced in the early stages of growth. Plants
need to maintain vigorous vegetative growth during the early stages and drought stress
can result in premature bud development.

Insect Pests

Aphids, mites, several species of caterpillars, leaf miners, and thrips can all impact mum
production. Maintaining proper sanitation and monitoring to keep insects below
threshold levels is important to minimize losses due to insect damages.

Disease Problems

Pythium root and stem rot, fusarium wilt, bacterial leaf spot, botrytis blight, and
Chrysanthemum white rust can cause issues in mum production. Most of these
diseases can be prevented by encouraging air flow amongst plants and using well-
drained potting media.

Cultivars

Each year, local nurseries conduct trials of garden mums to evaluate the best cultivars
for a specific region. Top performers from a 2020 mum trial conducted at Louis Davino
Greenhouses in Millstone, NJ are included below. Plants were grown in 8” pots with one
plant per pot and were not pinched. Flowering dates are listed below, with grower ship
dates recommended 7-10 days before flowering dates.



Top Performing Mum Cultivars for Central NJ:

Louis Davino Greenhouses 2020 Trials

Very Early: Before Sept 9

Sunrise Yellow (Yellow)

Early: Sept 10-18

Jump White (White)

Elena Gold (Yellow)

Debbie Hot Pink (Pink)
Ursula Lavender (Lavender)
Misty Lilac Pink (Pink)
Veronica Dark Pink (Dark
Pink)

Lucky Purple (Purple)
Danielle Purple (Purple)

Midseason: Sept 19-26

Chelsey White (White)
Starburst White (White)
Celestial White (White)
Yolanda Yellow (Yellow)
Chelsey Yellow (Yellow)
Honeyblush Yellow (Yellow)
Zinger Yellow (Yellow)
Chelsey Pink (Pink)
Carousel Pink (Pink)
Flamingo Neon Pink (Pink)
Poppin Purple (Purple)
Fireglow Bronze (Bronze)
Zuma Orange (Orange)
Rhinos Orange (Orange)
Radiant Red (Red)

Late Season: Sept 27 — Oct 4

Butter N’ Cream (White)
Sundance Yellow (Yellow)
Wanda Lavender (Lavender)
Plumberry Purple (Purple)
Wicked Purple (Purple)
Wanda Purple (Purple)
Copper Coin Brz (Bronze)
Sunset Orange (Orange)
Mumosa Orange (Orange)
Red Ryder (Red)

Early Season Extender: Oct 5 —12

Alpine White (White)
Gold Riot (Yellow)
Yellow Tang (Yellow)
Jazzberry Pink (Pink)
Pomona Violet (Purple)
Blazing Orange (Orange)
Mumma Mia Red (Red)

Late Season Extender: Oct 13 +

Sunny Day (Yellow)

Avalon Sunny Yellow (Yellow)
Avalon Salmon (Peach/Coral)
Avalon Pink (Pink)

Avalon Purple (Purple)
Avalon Orange (Orange)
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HYDROPONIC GROWING SYSTEMS

A.J. Both
Extension Specialist
Rutgers University
Department of Environmental Sciences
14 College Farm Road
New Brunswick, NJ 08901; both@sebs.rutgers.edu

One of the benefits associated with hydroponic production systems is the additional
control of the root zone. Typically, an inert growing medium is used to start the
seedlings, but after that, the controlled supply of water and nutrients contributes to
optimum plant growth and development. There’s no soil involved to complicate the
growing system. This means there is no buffering capacity for water or nutrients and no
soil-borne diseases. Of course, water-borne diseases are still a concern, especially
when the nutrient solution is recirculated between irrigation cycles. Having better control
over the timing and dosing of water and nutrients gives growers additional tools to grow
high quality crops. But this capability comes with added responsibilities: A mistake can
have immediate consequences for the crop (e.g., leaf wilting, nutrient deficiencies,
nutrient toxicity).

Typical hydroponic growing systems include the nutrient film technique (NFT) system
that involves the use of shallow troughs, and the deep flow system (a.k.a. the floating
system). In addition, growers use a variety of bag/container culture systems involving
soilless growing media and drip irrigation. Sometimes, aeroponics and aquaponics are
also included in the list of hydroponic systems. Figure 1 shows sketches of various
hydroponic systems.

The NFT system delivers a small quantity of nutrient solution to the crop (often leafy
greens and/or culinary herbs) grown in slightly sloped troughs: Water is pumped to the
high end of the covered troughs and it flows by gravity to the low end. Some crops do
well with a continuous flow, others do better with an intermittent flow. This system works
well, but the plants have little water reserves when the pump fails.

The deep flow system uses boards (often cut from Styrofoam™ sheets) that support the
plants (often leafy greens and/or culinary herbs), while their roots hang in a volume of
nutrient solution that is 8-12 inches deep. The relatively large volume of nutrient solution
acts as a buffer in case the heating system malfunctions or the nutrient supply is
disrupted. But the nutrient solution needs to be aerated in order to maintain an
adequate dissolved oxygen concentration.



Figure 1. Different types of hydroponic growing systems. NFT = Nutrient film technique.
Images retrieved from various websites.

The bag/container culture systems use growing media such as mineral wool, coconut
coir, expanded perlite or expanded clay particles. These systems are particularly suited
for growing vine crops such as tomato, pepper, and cucumber and require a trellis
system to support the stems, leaves and fruit.

In aeroponic systems, the plant roots are suspended in air inside a dark enclosure and
sprayed periodically with nutrient solution. Spray droplet size is important for good
coverage and nozzle openings should not easily clog. While effective, plants grown in
this growing system are also quickly affected by pump failures.

Aquaponics systems combine the production of plants with fish cultivation. The
advantage of these systems is that the nutrients contained in the fish waste can be used
to grow plants, but combining these two production systems also creates significant
challenges (e.g., need for nitrification, pH control) and may result in sub-optimum
growing conditions for either or both the plant and fish cultivation components. While
mentioned in this summary, aquaponics systems will not be further discussed during the
presentation.

During the presentation, different hydroponic crop production systems will be reviewed,
and their advantages and disadvantages will be discussed.



PRODUCTION AND MARKETING OF HYDROPONICALLY GROWN LEAFY GREENS
AT RUTGERS’ SCHOOL OF ENVIRONMENTAL AND BIOLOGICAL SCIENCES
(SEBS)

Albert Ayeni', A.J. Both? and William Sciarappa?
'Plant Biology Dept, 2Dept of Environmental Science, 3Dept. of Agric and Resource
Management Agents
Rutgers’ School of Environmental and Biological Sciences
New Brunswick, NJ 08901
Contact: aayeni@sebs.rutgers.edu; 848-932-6289

Why Hydroponics at Rutgers University? New Jersey has the highest population
density (average1195 people per sq mile) in the United States; the only state in the
Union with every county considered urban (>400 people per sq mile, US Census Bureau
2010). Available land area for field crop production is limited. Communities are
becoming more interested in locally produced food for good nutrition, biosafety and
health reasons. We must develop other more space-efficient agricultural technologies to
produce locally to meet the needs of our communities. Rutgers University’s
SEBS/NJAES with Land Grant responsibilities has a unique opportunity to research and
develop novel growing systems that will ensure the necessary supply of fresh and
locally grown produce throughout the state. Hydroponic and aeroponic crop production
systems offer promising and exciting opportunities and can increase the number of high
paying job opportunities that are necessary to attract the next generation of farmers.
These crop production systems also offer excellent teaching, research and outreach
opportunities.

What is Hydroponics/Aeroponics/Geoponics? Hydroponics refers to growing plants
in a soilless medium, usually done in a controlled environment. The plant root system
derives the essential nutrients directly from water solution in liquid (hydroponic) or vapor
(aeroponic) form. Geoponic is the culture of plants in a “soil” medium, usually in a
controlled environment.

Hydroponics at Rutgers’ SEBS: Started in November 2016 as part of a bigger
initiative called the Indoor Cultivation initiative or Controlled Environment Agriculture
(CEA)

Mission: To provide experiential learning opportunities for SEBS students involving
several indoor cultivation systems, including the geoponic and hydroponic (soilless)
plant production systems. The initiative also provided an opportunity to showcase
indoor plant production systems to a wider audience. Research collaborations with
SEBS and other researchers were also promoted through this initiative.

Production of Leafy Greens: Four production systems shown in Figure 1 were
compared in the New Jersey Ag Experiment Station greenhouse on Cook Campus in

9
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New Brunswick, namely: Geoponic, 4-ft tall Mini & Vine Column pods (Vertical
hydroponics), 8-ft tall Octagonal pods (Vertical hydroponics) and Nutrient Film
Technique (NFT) (horizontal hydroponics) platform.

o Geoponic system: Leafy greens were grown in 8-inch pots using potting mix (Pro-Mix by
Premier Tech Ltd., Canada), watered with trickle lines and fertilized twice using NPK 20-
20-20 solution (0.5-10z/gal).

e Hydroponic systems: Leafy greens were grown in rockwool, which served as the
medium for holding the plant in place and intercepting water/nutrient solution for plant
growth.

Leafy greens were nurtured for 5-6 weeks in the production systems and harvested. A
combination of Jack’s Professional Hydroponic NPK 15-0-0 (480g/gal) and NPK 5-12-26
(510 g/gal) were the nutrient sources. pH and nutrient strength of the water solution
based on electrical conductivity (EC) measurement were monitored using the “Blue Lab
Combo plus” meter. Optimum pH for the leafy greens was 5.8-6.2, while the optimum
EC was 1.8-2.0 umhos/cm. The geoponic and hydroponic systems were monitored
regularly to ensure normal functioning. The source of light was high pressure sodium
(HPS) at 14hr light/24-hr cycle

Geoponic Mini & Vine Octagonal pods Nutrient film
| ' column pods technique (NFT)

Figure 1. Geoponic and hydroponic structures used in our studies (photos courtesy
Albert Ayeni)

Growth of leafy greens in the geoponic and hydroponic systems: Figure 2 shows
the growth characteristics of Rutgers Scarlet Lettuce (RSL) in the four growing systems
we compared.

Figure 2. The growth of Rutgers Scarlet Lettuce (RSL) in geoponic and hydroponic
systems at Rutgers’ SEBS (photos taken 5-6 weeks after sowinq) Courtesy Albert Ayeni
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Rutgers scarlet lettuce grew vigorously in all the growth systems with the NFT and the
mini pod systems showing superior growth compared to the geoponic and octagonal
pod systems (Table 1). In another study, Premier kale was compared among the four
systems. NFT also gave the best result followed by the mini pod, octagonal pod and
geoponic in that order (Table 1). In general, the NFT gave the best results followed by
the mini pod. Both systems were superior in growth per plant to the octagonal and
geoponic growing systems. Even though these systems seem superior on weight per
plant, the octagonal pod gave the highest yield per unit area due to the high production
capacity of the 8-ft tower.

Table 1. Comparative growth of Rutgers Scarlet Lettuce (RSL) and Premier kale in
geoponic and hydroponic systems. Data show the weight (Ib) of 10 randomly harvested
plants six weeks after sowing

Growing

system RSL Premier kale
Geoponic 7.3 3.3
Mini pod 12.7 5.6
Octagonal pod 8.9 4.2
NFT 14.9 8.6

Light impact on the growth of leafy green: Light significantly influenced leafy green
growth on the octagonal tower growing system. As shown in Figure 3, bibb lettuce
plants at the top of the tower produced more than twice the yield of plants in the middle
or at the bottom of the tower.

Top

Middle

Botto

Figure 3. Bibb lettuce growth on the Octagonal pod 5 weeks
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It was also observed that the column located near the light source yielded more than
those further from the source. No light impact was observed in the NFT (horizontal
hydroponic) system as all plants seem to have equal access to light. These
observations suggest that strategic lighting is required to increase the production
capacity of octagonal/vertical pods.

Marketing of Leafy Greens: Based on understanding reached prior to vegetable
production, all our leafy greens in this initiative were purchased by Rutgers Dining
Services at ongoing market rates. Since our deliveries were same day, packaging was
by boxing as soon as harvesting was done followed by delivery. When there were
unexpected delays, harvested vegetables were kept in cold room at 45-50°F and
delivered as soon as possible. The economics of production were being studied and
inconclusive at this time.

Acknowledgements: We are indebted to SEBS Administration for providing the funds
to get this project started. We also thank the Departments of Plant Biology and
Environmental Sciences for supporting the project financially. Our private sector partner
AERO Development Corp and the Rutgers Dining Services provided great support for
this initiative. Finally, several SEBS interns and student workers helped us immensely to
manage the project and we acknowledge their contributions.
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Marketing has evolved with the increase in industrialization. The growing importance of
product differentiation has shifted the focus from the product to the customer. During
the early eighteenth century, marketing was focused on the wealthy with very little
concern for the average consumer. There was fierce competition to get the attention of
wealthy consumers through advertising. During the early to mid-nineteenth century
sales era, one must have a superior product and need to convince the customer of its
superiority so they would buy it. This traditional method of marketing consists of
developing an idea, conducting market research, formulating a product, testing
marketing, and placing the product in the market. Since the mid-nineteenth century,
business enterprises first document the needs of the consumers and then find a way to
satisfy them. During this era, advertising directed at consumers played a major role.
Since the late nineteenth century, business enterprises have moved toward customer
relationship marketing in a digital environment.

The digital marketing environment is changing rapidly, and, for micro-enterprises, digital
marketing is currently a vitally important opportunity. Digital marketing creates
opportunities to develop successful businesses in a way that previously was not
possible for small enterprises and is becoming an increasingly important source of
competitive advantage in both business-to-business and business-to-consumer
markets. Attracting customers, engaging customers’ interest and participation, retaining
customers, learning customers’ preferences, and relating to customers are key
strategies in building strong customer relationships.
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Digital Marketing

In the digital marketing era, like any other marketing era, assessment of consumer
needs is the first step. We live in a demand-driven world where the consumer’s wants,
and need are the drivers. Once the consumer’s wants and needs are assessed,
business enterprises must design programs to satisfy them. Ultimately, the products
and services offered by the business enterprise should attract consumers to their venue
or brand in the case of wholesale business enterprises. In most enterprises, 80% of the
revenue is generated by 20% of repeat customers. Therefore, offer businesses should
try to offer incentives to retain customers. Even when you have a large customer base,
your margin depends on the products and services. In the case of agricultural products,
value addition enhances the margin to the producers. Once the need is assessed, the
right products are offered, and customers keep coming back, business enterprises have
an opportunity to assess the entire process through a bird’s eye view and improve
efficiency in the process. This is very true for general marketing as well as agricultural
enterprises.

One of the ways to improve your marketing margin is through direct marketing. The
term direct marketing is often used in conjunction with other marketing phrases such as
database marketing, loyalty marketing, retention marketing, one-to-one marketing,
relationship marketing, customer relationship management, interactive marketing,
responsive marketing, digital marketing, and micro-marketing. These terms and
techniques are part and parcel of the agricultural direct marketing operations. Instead
of paying brokers, packers, and shippers to market their produce, the direct marketing
technique allows producers to sell directly to consumers. Recent studies from the
Economic Research Service estimates suggest that only 19 cents of the consumer
dollar go to the farmer, with the balance going to packaging, marketing, transporting,
and other services needed to bring farm products to the consumer. Some of the benefits
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of direct marketing include a higher marketing margin, cash sales, immediate payment,
and more control over the prices. Also, most producers value their relationship with the
consumer and appreciate the immediate feedback on their products and services from
them. Consumers value fresh and high quality produce at a reasonable price from
direct marketers. Consumers get greater satisfaction by supporting a local enterprise,
thus enhancing the local economy. Over the years, fewer and fewer people live on or
visited a farm. By introducing a value-added food component to a recreational
component, direct marketing draws urban consumers to rural settings where they
experience a serene environment, possibly enjoy an outing with their family, and spend
extra money on food, specialty items, and other services. This supports local
communities. This is a win-win marketing strategy for both the producer and the
consumer. Some of the limitations to the producer include zoning restrictions,
insurance liabilities, marketing infrastructure costs, and increased labor costs. Farmers
engaged in direct marketing need to pay attention to other infrastructure such as
parking, washrooms, regulations, etc. Many direct marketing options are available to
producers. The primary direct marketing opportunities are pick-your-own (PYO),
farmers markets, community-supported agriculture (CSA), direct farm market, and
roadside stands. Other related activities such as agritourism, e-commerce, and direct
sales to restaurants also fit into this category.

Direct-market farmers face closures of farmers markets, restaurants, and other in-
person sales outlets due to COVID-19. What options can replace these important
markets? “Online Sales Platforms” provides a great opportunity for farmers during
these challenging times. Buyers are looking for quality, nutritious food, without standing
in the long queues and meeting the social distancing guidelines. Due to the nature of
online shopping, ultimately, a good brand gives peace of mind to the consumers about
the quality of the products. Most of the online platforms operate similarly. Farmers set
up an online “store” with their products and prices listed. Consumers visit the website,
select products, fill their “cart,” check out, the drive to the farm or pickup location to
pickup their order; or, alternatively, have it delivered. The platforms are designed to
make it easy for customers to navigate and choose healthy, locally grown food. And
they want to give farmers tools to manage inventory, customer communications, sales,
and delivery options. More than 90% of the consumers would like to buy local and the
food online sales surged ten times in the recent past due to its convenience and safety
factor during these COVID-19 times. Most purchases (more than 65%) happen on the
mobile platform and therefore, these platforms need to be integrated across all devices.
They can generate a collection list based on orders, and packing labels, and delivery
route map for drivers.

Producers will have the option to offer the products individually or as a bundle. In terms
of units of sale, there is an option to choose as a bag, bunch, head, box, or bundle.
Prices can be fixed based on unit or weight. All orders, including the pre-order can be
offered in a secured environment before fulfillment. If time permits, harvest can be
coordinated with live orders. Producers will have the option to collect the payment
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upfront or on delivery. These platforms do take up a lot of time to manage, they can be
expensive, and farmers need to be prepared to invest. It may be beneficial for some
farmers to explore those partnership opportunities. Many portals have alternative
pricing options for retail, wholesale, and private buying groups. Depending on the
groups, fulfillment options will vary. Buyers love local food, but they love convenience
more. These online platforms make it easy to offer your Farm-fresh produce for sale
online with convenient delivery, pickup, or shipping to help you increase sales, access
more customers, and save time.
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FOOD SAFETY 101 IN HYDROPONIC OPERATIONS:
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The fresh produce industry is under increased pressure to improve their food safety
practices, including greenhouse producers. Historically food safety has been market
access driven through buyer required third party audits. The Food Safety Modernization
Act Produce Safety Rule (FSMA PSR), which went into effect for the largest of farms on
January 26, 2018, making food safety regulatory for fresh produce growers. This rule is
the result of large-scale human pathogen outbreaks associated with produce typically
consumed raw.

While these outbreaks are commonly associated with large scale wholesale production,
farms of all sizes and distribution types are affected by the FSMA PSR. Greenhouse
produce growers use production practices that are impacted by the regulation and
should understand how the regulation affects their farm. Growers of produce typically
consumed raw who sell more than $25,000 worth of produce need to comply with some
or all of provisions of this federal regulation depending on their sales method. Those
selling primarily through wholesale channels will need to comply with the entire rule.
Those selling primarily through direct market channels will be qualified exempt provided
they sell less than $500,000 of food, both human and animal, on average each year.
Some New Jersey greenhouse farms producing fresh produce will be exempt from the
FSMA PSR regulation, others needed to comply as of January 2018, and for others it
will only be a matter of time before their sales exceed the exemption threshold as their
operations grow.

An increasing number of fresh produce buyers, typically retail marketers, require
producers to comply with a third-party audit to purchase their produce. Third party
audits are separate from the FSMA PSR and passing a FSMA PSR inspection will not
replace the need for an audit. Passing a third-party audit will not replace the need for a
FSMA PSR inspection. Farms know if they need to comply with a third-party audit
based on their conversations with buyers of their produce. Buyers should provide the
farm with information including which audit firm they want the grower to use, what
produce commodities they expect to have the audit for, and when they require the
passed audit certificate by. For a farm to request a third-party audit they need to attend
approved food safety educational training, have a written food safety plan specific to
their operation and audit standards, and have at least seven days of the records their
plan indicates they keep. The farm calls the auditing firm to schedule the audit, and
once the audit is passed and the invoice for the audit is paid, they will then receive the
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certificate needed to show they passed the required audit. Typically, buyers require this
certificate annually to make purchases from individual farms.

The Rutgers On-Farm Food Safety team provides farm walk throughs to help producers
prepare for a FSMA PSR inspection and mock-audits. To assist growers with the
educational requirement for FSMA and third-party audits we offer full day certificate
based educational workshops annually. On-Farm Readiness Reviews are provided by
trained Extension and NJDA staff to assess preparedness for a FSMA PSR inspection.

The most common areas of improvement noticed when conducting mock-audits and
OFRRs in greenhouse operations are rodent controls, worker training, and the handling,
cleaning, and sanitizing of product contact surfaces. Resources for produce growers
can be found on the Rutgers On-Farm Food Safety Teams webpage Rutgers On-Farm

Food Safety
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KNOW YOUR NUMBERS, KNOW YOUR OPTIONS

Robin G. Brumfield, Ph.D.
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Financial analysis and planning is an important part of describing the business to

someone else. Financial projections give some indication of where the business is
headed in the next few years and describe the financial ramifications of changes that
are implemented in the future. It helps the business evaluate alternative business
investments. The financial section should also describe the assumptions used in making
financial projections. These assumptions might include projected prices that will be
received in the future, input costs, or production levels. These projections should be
kept and compared against actual business performance. When developing and
analyzing financial documents, it is important to work with an accountant who is familiar
with the farming industry.

Financial Projections

The income statement documents profitability over a set period of time and
compares budgeted versus actual income and expenses.

The balance sheet presents the company’s financial position including assets,
liabilities, and net worth.

The cash flow statement indicates how much to borrow and when.

Financial ratio analysis compare the projections with industry norms and
establish return-on-investment requirements.

Benchmarks are used to monitor and evaluate progress in meeting established
goals.

Building Financial Resilience During Tough Times
People — Employees and Customers, are the most important part of your

business, and taking care of people during this crisis is key. Cornell University’s Small
Farms Program has established a resource page to support the farming community
during this crisis (https://smallfarms.cornell.edu/resources/farm-resilience/). You can’t
be there for your employees and customers unless you take care of yourself. Here are
some tips from Cornell’s farm resilience website on how to care for yourself:

Take care of your farm’s most important asset: you. Wash your hands more
frequently and make sure you are getting adequate sleep. We need our strength
these days.
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Don’t think social distancing means social isolation. We are being asked to
practice social distancing to slow the spread of the virus, but we have many ways
to keep and grow our connections with each other. Call someone. Stay
connected to those around you. Ask for help. Offer help. We are in this together.

Reach out to farmers and community members around you that you know are
having challenges. Now is the time to strengthen the fabric of our own
communities by increasing our social connections. Pick up the phone and call
them. It is that simple.

Release stress. In times of stress, it helps to take a pause and slow down. Do
what works for you, such as:

o Laugh, pray, dance, meditate, chat with friends.

o Practice tactical breathing. Inhale, count to five, and then exhale slowly to
help clear your head and steady your hands.

Intensify your production plans, if you can. In the face of possible shifts in our
global food system, eating locally will be an important strategy to respond to
potential disruptions.

Bring extra farm product to food banks, or work with gleaning organizations. We
have always had people in need in our communities, but this pandemic could
make things worse for those most vulnerable. As a producer, you have the ability
to help ease some of that suffering.

Reuvisit your farm’s food safety plan, especially the health and personal hygiene
plan. Keep yourself and your employees in good health.

Make a plan for running your farm if you, your family or employees get sick.
Consider the scenarios of 10, 50 or 75% of farm labor out sick for 2 weeks and
try to be realistic. Involve the whole farm team in this conversation. Reach out to
neighbors or other farm friends who might be able to help. Here are some
questions to consider:

o What farm operations must go on? What would be cascades or ripple
effects if that activity stopped? Who would be responsible, and what
happens if they are not available?

o What operations or activities could be put on hold?

o How can we cross-train our team now to better cover our bases and be
more resilient?

o Who is willing to pitch in and help if you are out of commission for two
weeks? Anyone off the farm you could call upon?

o Could you step up to help a neighbor?
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« Prepare for market changes. We are already seeing impacts of this pandemic on
wholesale and direct markets and getting calls from farmers who are concerned.
Customers may shy away where there are crowds. What creative solutions could
help address these concerns and keep customers connected to our locally-grown
food?

As farmers and gardeners, we have tremendous biological wealth. While we may not
always have cash, we have access to soil, plants and animals that are the foundation of
life. We can share that wealth and help lead our communities through this time of
struggle. In New Jersey, reach out to your local county agent. We R here when you
need us.

Constructing and Interpreting a Balance Sheet

A balance sheet indicates the amount of equity the owner has in the business
and the structure of assets and liabilities. It shows how funds are invested in the
business (assets) and the financing methods used (liabilities and owner’s equity). Unlike
the income statement, which represents a period of time, the balance sheet represents
a single moment in time. It is used to help understand the business’s financial situation,
especially solvency or net worth.

Net worth indicates the equity position of the business (assets minus liabilities).
Net worth is important in evaluating the risk position of the business and in considering
future borrowing capacity. Net worth growth is usually one of the major goals of a
business.

A balance sheet is included in the business plan if the plan is being developed to
be shown to lenders, potential investors, or partners. A balance sheet will probably not
be included in the plan if it is being developed to communicate the direction of the
business to those employees to whom the owner wishes not to disclose the entire
financial situation.

Mrs Greenjeans Greenhouse Balance Sheet

Assets
Current Assets
Cash on hand $10,000
Accounts receivable -
Plant inventory $50,000
Supply inventory $20,000
Total Current Assets $80,000
Long-Term Assets
Machinery/equipment $75,000
Buildings/fixtures $200,000
Land $100.000
Total Long-Term Assets $375,000
Total Assets $455,000
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Liabilities

Current Liabilities

Accounts payable $10,000
Short-term notes $7.000
Taxes $2,800
Total Current Liabilities $19,000
Long-Term Liabilities

Mortgage $175,000
Long-Term Notes $25,000
Total Long-Term Liabilities $200,000
Total Liabilities $219,000
Net Worth $235,200

Managing Risks Using 3 Key Ratios from Your Balance Sheet

One method of assessing the financial health of a business is using financial
ratios. Ratios are calculated using numbers from the balance sheet and income
statement. Let’s look at 3 of them.

e Working capital should be positive and stable.
o Total current assets - Total current liabilities
o Approximates the amount of funds available from within the
business to purchase crop inputs and equipment necessary to
produce products. In general, a lot of working capital = more
success since you can expand and improve operations.
e Debt to asset ratio should be less than 30%
o Total liabilities / Total assets
o0 Measures the percentage of the total assets to which creditors have
claims. Measures financial risk with debt financing. If O, the
business is out of debt.
o Net Worth should be positive and stable or increasing.
o Total assets - Total liabilities
0 Approximates the amount of assets owned by the business.

What the the ratios tell you — Risk management techniques

Trend directions

Lines of credit

Restructuring debt

Bankruptcy

Communicating goals and plans

Income Statement: Measuring Profitability

An income statement (also called profit and loss statement, P&L statement, or
operating statement) documents the firm'’s profitability. Profitability is the measure of
how much income the business is making in relation to 