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The Alcorn State University’s Mississippi Small Farm Development Center developed 
and implemented a quality control training program for selected farmer participants who 
sold fresh produce to commercial markets. Activities included on-farm assessments and 
trainings, off-farm workshops, and other activities to achieve and maintain good quality 
control in the flow of Mississippi produced vegetables, from the farm to commercial 
markets. The project enhanced the ability of many small-scale producers and limited-
resource cooperatives to participate in and exploit commercial market opportunities. 
Their produce flowed from farm to market primarily through Alcorn’s Vegetable 
Processing Facility, located in Marks, Mississippi. Alcorn State University utilized its 
relationship with C. H. Robinson Worldwide and Wal-Mart to facilitate market acquisition 
for these small-scale producers. 
 
Over the course of the project, seven small-scale farmers participated and directly 
benefitted from the project, and approximately 300 producers received training on 
quality control, good agricultural practices, production practices, harvest and post-
harvest handling techniques, and transportation. The quality of the produce increased 
and no produce was rejected at the Alcorn State University Vegetable Processing 
Facility or at the Wal-Mart Distribution Center, in New Albany, Mississippi. Because the 
participants were able to sell a quality product to the commercial market, revenue was 
used to increase production and acreage.  In 2011, the participants were collectively 
paid $1,440 for shelled peas; however, in 2012, this amount increased 16 fold to 
$24,200. Expanding their farming operation to commercial production proved profitable 
because the selected products—peas, squash, and cucumbers—yield several crops 
within one growing season. The project will be expanded to central and southern 
Mississippi in a follow-up project. 
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PROJECT SUMMARY 

The Alcorn State University’s Mississippi Small Farm Development Center developed and 

implemented a quality control training program for selected farmer participants who sold fresh 

produce to commercial markets.  The principal and co-principal investigators conducted on-farm 

assessments and trainings, off-farm workshops, and other activities to achieve and maintain good 

quality control in the flow of Mississippi produced vegetables, from the farm to commercial 

markets.  The project enhanced the ability of many small-scale producers and limited-resource 

cooperatives to participate in and exploit commercial market opportunities. Their produce flowed 

from farm to market primarily through Alcorn’s Vegetable Processing Facility, located in Marks, 

Mississippi.  Alcorn State University utilized its relationship with C. H. Robinson Worldwide and 

Wal-Mart to facilitate market acquisition for these small-scale producers. 

Prior to this project, the participants’ inability to deliver quality produce on a consistent basis 

resulted in marginal sales and poor economic benefits from potentially lucrative opportunities. 

However, after participation in the “Quality Control in the Flow of Mississippi Produced Vegetables to 

Markets” Project, sales and farm income increased.  Moreover, production increased in subsequent 

years to ensure volume requirements were met for the market demand.  The project fixed 

deficiencies in postharvest handling, by equipping its participants with knowledge, diligence and 

experience. Through quality control education and training and the delivery of this project, more 

than 300 Mississippi farmers participated in the education component and 7 participants successfully 

completed the training and farm assessments as investigators witnessed application of knowledge 

gained to the farming operations.  Monies received were satisfactory to accomplish project outcomes 

and included enough funds to duplicate this project in central and southern Mississippi regions.   
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ISSUES REGARDING QUALITY CONTROL 

Over the last few decades, small-scale farmers and cooperatives faced several challenges—
substitution of capital for labor, economies of scale in production and marketing, fewer but larger 
farms, cost-price squeeze, prevalence of pure competition in production agriculture, greater 
competition from foreign producers, and shrinking share of the marketing bill.  These challenges 
and other barriers cause small-scale farms and cooperatives to be less competitive than their larger 
counterparts.  Moreover, these farm operations lack the ability to supply available markets with high 
quality fresh products.   
 
The Mississippi Small Farm Development Center (MSFDC) and other entities conducted market 
research which found that buyers, especially large vegetable procurers and distributors, demand a 
high quality product since their customers will pay a premium price for quality.  The price of 
produce is reflective of the quality, with the high quality product receiving a higher price and the low 
quality, a lower price.  In the case of mishandled and damaged produce, the product is typically 
rejected, resulting in financial loss and hardship for the producer.  Even if secondary markets are 
found, the poor quality products are usually sold at a loss.  The bottom line is quality is top priority.   
 
The food delivery system is a supply response to consumer demand, with markets being the 
environment where buyers and sellers interact to negotiate the terms of trade and exchange products 
for cash.  Retail and wholesale markets bring farmers, middlemen and consumers together to 
conduct business, with each actor deriving some benefit from the opportunities.  The system to 
deliver the produce to the market begins with procurement of resources: land, labor, capital, 
management. Then, the process of transforming inputs into outputs such as corn, soybean and 
squash, takes place.  Once the products have matured into marketable outputs, the crops are 
harvested.  Next, post-harvest handling kicks in, and it includes transportation of the produce, 
storage, grading, and packing for retail and wholesale markets.  Recently, the market demands ready-
to-eat and ready-to-cook products, which promotes value-added production.  Adding value means 
employing product enhancing and processing methods, specialized ingredients, or novel packaging 
to improve the nutrition, sensory characteristics, shelf life and convenience of food products. The 
final step in the food delivery system is consumption of the produce and its value-added products.   
 
The raw products delivered by farmers to the Alcorn State University Vegetable Processing Facility 
for washing, sorting grading, packing and value-added products were often poor quality.  Prior to 
the project, such produce and their related products fail to maximize sales revenue.    Low quality 
produce will sell; however, at a much lower price.  This has occurred with many farmers.  
Unfortunately, processing facility management has had to reject farmers’ produce because the quality 
of the product deteriorated between harvesting and transporting.  In these cases, the farmer receives 
no payment for his produce and cannot recoup expenses incurred for crop production.  An internal 
inspection of produce resulted in observation of quality deficiencies. Poor harvesting and 
postharvest handling practices were causing produce to suffer extensive loss of market quality and 
small-scale farmers received less revenue. Low quality produce did not meet produce specifications 
for the primary market and regrettably were sold to secondary market for at least 42.3% less than the 
price per unit that would have been offered by the primary market.    The project “Quality Control in 
the Flow of Mississippi Produced Vegetables to Markets” was created to address this specific issue and 
deliver quality control training to small farmers, from production to harvesting, postharvest handling 
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and marketing, so that they would be able to successfully supply high quality products to available 
market.   

 

PROJECT APPROACH 

The project commenced with the selection of farmers to participate in “Quality Control in the Flow of 
Mississippi Produced Vegetables to Market.”  The co-principal investigator sent communications to 
agricultural professionals at local and state agencies, including the Mississippi Small Farm 
Development Center, Alcorn State University Extension Program, and the Mississippi Association 
of Cooperatives, to assist in identifying project participants.  Also, the principal and co-principal 
investigators asked for participation when speaking at various conferences, meetings, and 
workshops.  Eight participants were selected based on their prior farming experience, desire to 
engage in commercial vegetable production and access to the Alcorn State University Vegetable 
Processing Facility; however, one participant could not partake in the project and discontinued 
farming due to failing health and impending dispute of heir property.  The quality of the produce 
cultivated on these farms was low and the staff of the Mississippi Small Farm Development Center 
collectively agreed these farmers would greatly benefit from the project. 

While soliciting participation, the investigators created criteria that were necessary for commercial 
vegetable production.  The list included resources—irrigation, acreage, capital, labor, storage—that 
would maintain or increase the quality of Mississippi-produced vegetables.  Also, the instructional 
design was generated to include on- and off-farm trainings and workshops which proved to be most 
advantageous to the participants and the project’s success.   The investigators built a profile in the 
Center’s project database and completed a farm assessment on each operation, prior to conducting 
individualized trainings. The profiles included acreage; prior farm experience; markets; produce sold; 
upcoming production schedule; and self-assessment of the farm’s produce quality.  The project staff 
conducted numerous on-farm trainings for the pilot project participants and eight (8) quality control 
trainings in: Batesville (1), Hattiesburg (1), Jackson (1), Oakland (1), Marks (1), Moorhead (1), 
Mound Bayou (1), and Natchez (1). However, each participant attended off-farm trainings, 
workshops, and attended the Alcorn State University Small Farmers Conference in 2011 and 2012.  
The instructional design for the training modules, specifically for project participants, included: 

 Quality control; 

 Good agricultural practices; 

 Production practices;  

 Harvesting techniques;  

 Post-harvest handling practices; 

 Good handling practices; and 

 Transportation. 

DATE TRAINING LOCATION NUMBER 

March 28-30, 
2011 

ASU Small Farmers Conference Hattiesburg, MS 150 

September 23, 
2011 

Windsor Foods Processing Facility 
Tour/Post Harvest/Quality Control 
Demonstration 

Oakland, MS 14 
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The trainings held in Hattiesburg and Natchez were 
conducted at the ASU Small Farmers Conference in 
2011 and 2012. Emphasis was placed on maintaining 
good quality control for selling to commercial markets.  
Various resources, such as the Color Atlas of Postharvest 
Quality of Fruits and Vegetables, were used to provide 
sound and updated information to the project 
participants.  Training posters were also created 
because of the difficulty in providing electronic visual 
aids, such as PowerPoint presentations, projection, 
screen, and laptop use in the field. However, as shown 
in figure 1, the budget modifications afforded the 
investigators the opportunity to take technology into 
the field.   
 
In appendix 1, charts illustrate an increase in acreage used to produce quality crops and an increase 
in revenue.  Seemingly, the increase in farm sales demonstrate the project’s successfulness; yet, the 
quality control project will be continual under the food safety program with the Mississippi Small 
Farm Development Center to ensure quality products are available to supply the demand for locally 
grown Mississippi produce. 
 
An evaluation tool was developed for the produce buyers that were used to obtain feedback; 
however, responses were minimal.  The tool was a surveying instrument that would provide 
quantifiable and direct feedback.  Phone calls and emails were personally sent to the produce buyers 
to obtain feedback.  Also, only one commercial market was used from 2010-2012.  The investigators 
believed it would be best for the participants to start small-scale commercial production and 
gradually increase.  Yet, the Wal-Mart produce buyer said, “The quality of the southern peas was much 
better and requests pea shipments to continue for 3-5 weeks.”   Director of procurement at C.H. Robinson, 
sources produce for Wal-Mart, said the quality of the produce increased over the matriculation of 
the project.  One email said “ASU should employ methods to reduce condensation.”  The condensation in 
the packaging causes peas to sprout before being placed on store shelves.   Overall, the feedback was 
positive and complemented Alcorn for working with the farmers.   

March 26-28, 
2012 

ASU Small Farmers Conference  Natchez, MS 167 

April 23, 2012 Quality Control Training for 
Commercial Vegetable Production 

Batesville, MS 11 

May 7, 2012 Quality Control Training for 
Commercial Vegetable Production 

Jackson, MS 8 

June 30, 2012 North Delta Produce Growers 
Association  

Moorhead, MS 9 

February 27, 
2013 

North Delta Produce Growers 
Association 

Marks, MS 8 

February 28, 
2013 

Vegetable Production Mound Bayou, MS 12 

Figure 1.  Project participant viewing information and 
production practices for high quality production of greens. 
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GOALS AND OUTCOMES ACHIEVED 

The primary goal of the project was to deliver training 
to 5-8 small farmers on quality control, from production 
to harvesting, postharvest handling and marketing, so 
that they would be able to successfully supply high 
quality products to available markets.   The objectives 
were to: (1) identify, screen and select 5-to-8 project 
participants who have a proven track record of 
vegetable production; (2) develop instructional design 
for vegetable production training, (3) implement a 
quality control training program to participants, (4) 
acquire market feedback for produce quality, and (5) 
evaluate success of the pilot project and its potential 
application on a broader scale.   
 
The goals and outcomes of the project exceeded the 
investigators expectations.  As aforementioned in the 
project summary, the project provided education and 
training to more than 300 farmers; however, seven 
participants directly benefited from the project.    In the 
request for funds application, project management 
anticipated that at least 450 farmers would participate in 
training; however, attendance at the 2011 and 2012 
ASU Small Farmers Conference were not as the 
investigators expected and some farmers chose to 
participate in other concurrent sessions.  
Approximately, 150 farmers were trained at the each 
conference, in both years.   
 
The project participants were selected because they 
display certain characteristics—desire to produce quality 
crops, desire to participate and apply knowledge gained 
to their farm operation, access to irrigation, markets, 
and access to cold storage and the ASU Vegetable 
Processing Facility.  The facility was a vital teaching 
component to the instructional education and training 
plan.  This plan had to be a systematic process which 
translated the general principles of learning quality 
control with activities to reinforce learning.  
Components of the instructional plan were discussed in 
the previous section; however, farmers benefitted from 
visiting each other’s farm operations, attending the 2011 
and 2012 Alcorn State University Small Farmers Conferences, and touring processing facilities. 
 

Figure 4.  Windsor Foods Employees Duan Willis and Letty 
Verdugo telling project participants about their company 
policies and quality standards. 

Figure 3.  Bell speaking about product specifications. 

Figure 2.  Nicole Bell conduct a concurrent workshop on 
quality control at the 2012 ASU Small Farmers Conference. 
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At the 2011-2013 Alcorn State University Small 
Farmers Conferences, concurrent sessions included 
quality control trainings that were attended by fresh 
produce farmers.  In 2011 and 2013, demonstrations 
were conducted to show participants how to minimize 
abuse and damage to produce during harvest and post-
harvest handling activities.  A demonstration plot, on 
the grounds of the Indian Springs Farmers Association 
Packing Shed, was used in 2011 and, this year, 
conference participants obtained knowledge while 
touring the Alcorn State University Demonstration 
Farm and Vegetable Processing Facility, respectively in 
Mound Bayou and Marks, Mississippi.  At the 2012 

conference, a quality control workshop was conducted.  
The 2013 ASU Small Farmers Conference occurred 
after the projects closing date of February 28, 2013, yet 
quality control training and tour was conducted at the 
processing facility for conference participants.  
Noteworthy, this year’s conference had the highest 
farmer participation with over 400 persons in 
attendance. 
 
The project participants toured farm and processing 
facilities to enhance their learning experience.  The 
management of the ASU Vegetable Processing Facility 

and Windsor Foods, in Oakland, Mississippi provided 
discussion as to what product specifications their 
companies required.  Seemingly, the participants 
thoroughly appreciated an opportunity to tour the 
facilities and viewed value-added production.   
 

BENEFICIARIES  

Seven small-scale farmers participated and directly 
benefitted from the project; however, grant funds were 
also used to provide quality control training to 
approximately 300 producers.  Also, Mississippi 
consumers are considered beneficiaries of this project 
because locally grown, Mississippi produced vegetables 
were sold in local Wal-Mart supercenters and stores.   
In figure 7, Dr. Dalton H. McAfee, Extension 
Administrator, closes the door to an 18-wheeler trailer 
before it leaves the Alcorn State University Vegetable 
Processing Facility, in Marks, Mississippi and transport 
pallets of shelled peas to the Wal-Mart Distribution Figure 7.  Dr. Dalton McAfee stand beside a Wal-Mart 

truck. 

Figure 6.  Project participants listening to company policies for 
visitors. 

Figure 5.  Participants signing in and preparing to tour the 
facility.  Protective clothing and shoes had to be worn by the 
participants. 
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Center, in New Albany, Mississippi.  Moreover, the number of beneficiaries increased because the 
grant and matching funds afforded the investigators an opportunity to purchase equipment and 
supplies to continue the project, “Quality Control in the Flow of Mississippi Produced Vegetables to 
Markets.”  In August 2013, the Mississippi Small Farm Development Center will begin conducting 
on- and off-farm quality control training for its clients in Central and Southwest Mississippi.  
Furthermore, the Center will add quality control training to its list of technical assistance and 
outreach activities conducted by the staff of its Food Safety Program.  

RESULTS 

The results of the project include short- and long-term outcomes; however, the investigators overall 
delivered on- and off-farm training to small-scale farmers on quality control, from production to 
harvesting, postharvest handling and marketing, so that they would be able to successfully supply 
high quality products to available markets.    

Short-term Outcomes 

Small-scale farmers participated in training that resulted in supplying a demand for high quality 
produce to commercial markets.   The quality of the produce increased and no produce was rejected 
at the Alcorn State University Vegetable Processing Facility (post-harvest handling) or at the Wal-
Mart Distribution Center, in New Albany, MS.  Because the participants were able to sell a quality 
product to the commercial market, revenue was used to increase production and acreage.  

The participants were excited to see their hard work, labor, and harvested produce fill the shelves of 
Wal-Mart stores that were placed under signs reading “Locally Grown.”  Many drove around the 
state to count the number of stores that sold their “Make Mine Mississippi” peas.     

Long-term Outcomes 

The participants will have enhanced the viability of their farming operation over the long haul by 
engaging in commercial vegetable production.  In 2011, the participants were collectively paid 
$1,440.00 for shelled peas; however, in 2012, this amount increased 16 fold to $24,200.00.  
Expanding their farming operation to commercial production proved profitable because the selected 
products—peas, squash, and cucumbers—yield several crops within one growing season.  The direct 
beneficiaries increased quality control, which decreased product rejections and increased farm sales, 
and indirectly benefits Mississippi’s economy.  As reported on the Mississippi Department of 
Agriculture and Commerce website, agriculture is Mississippi’s number 1 industry.  Seemingly, as the 
operations’ profitability increase, more farm inputs and resources are purchased, more produce is 
cultivated and subsequently more jobs are created.  

For this project, the outputs, expected outcomes and project evaluation were: 

Project Activities Outputs 

Output 
Performance 

Measure Outcomes 

Outcome 
Performance 

Measures Impacts 

Create criteria 
necessary for 
commercial 

Criteria for 
commercial 
production 

6 criteria for 
commercial 
production 

Participants 
will engage 
in or 

Farm income 
will increase 
from 

Mississippi 
agricultural 
industry will 
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According to the table above, the project management was successful in developing and 
implementing the “Quality Control for the flow of Mississippi Produced Vegetables” project.  The production 
of quality crops were to increase by 75%, yet the increase in quality crop production was calculated 
to be 567%.  All seven participants attended 8 workshops and have applied the training to produce 
quality crops.  The principal and co-principal investigators are agricultural economist and calculated 
the percentage in increase several times to assure accuracy.  The formula used to assess the increase 
in crop production was:  [(Acreage2012 – Acreage2011)/ Acreage2011]  X 100 = % increase.  As chart 1, 
in appendix 1, shows, acreage used for commercial production in year 1 was 0 acres.  In 2011, the 
acreage increased to 12 acres; however, in 2012, 80 acres were used for commercial production.  

Shelled pea commercial production increased by 1,400%.  A similar formula was used to calculate 
the increase in the number of clam shells that was sold to Wal-Mart: [(Sold2012 – Sold2011)/ Sold2011]  X 

production  with input of 
commercial 
buyers. 

continue 
commercial 
production 

commercial 
production 

boost. Also, 
more revenue 
will circulate in 
state because of 
buying local. 

Develop learner-
based/measurable 
objectives 

Participants 
will gain 
knowledge on 
quality control 
for crop 
production. 

4 to 5 
objectives will 
be developed 
for sound 
instructions. 

Participants 
will improve 
quality of 
produce  

75% increase 
in quality 
crop 
production 

Participants will 
use training to 
produce quality 
crops. 

Develop training 
material, based on 
objectives and 
employs creative and 
interactive 
instructional 
methods 

Develop 
training series 
of 
components 
of quality 
control  

Disseminate 
to project 
participants 

Participants 
will improve 
quality of 
produce  

75% increase 
in quality 
crop 
production 

Participants will 
use training to 
produce quality 
crops. 

Conduct on-farm 
and off the farm 
training (2 held at 
ASU Small Farmers 
Conference) 

Conduct 8 
workshops on 
quality control 

Conduct 8 
workshops 
with 100% 
participation 

Participants 
will improve 
quality of 
produce  

75% increase 
in quality 
crop 
production 

Participants will 
use training to 
produce quality 
crops. 

Evaluate the “Quality 
Control In The Flow Of 
Mississippi Produced 
Vegetables To 
Markets” Pilot 
Project 

Develop 
evaluation tool 
for produce 
buyers and 
write 
assessment of 
the pilot 
project and its 
application to 
a broader 
scale. 

Produce 
buyers will 
provide 
documented 
feedback for 
quality of 
produce 

Participants 
will improve 
quality of 
produce  

75% increase 
in quality 
crop 
production 

Participants will 
use training to 
produce quality 
crops. 
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100 = % increase.  In 2011, only 900 clam shells of peas were sold to the commercial market, yet in 
2012, 13,500 clam shells were sold.  Commercial production sales increased from $1,440, in 2011, to 
$24,200, in 2012.  Sales increased by 1,581%. 

LESSONS LEARNED 

The principal and co-principal investigators obtained 
additional knowledge on quality control for fresh 
produce and value-added production by conducting 
internet research, reading books and articles; however 
before developing the quality control training for on- 
and off-farm training, the investigators visited farming 
operations in Arkansas, Mississippi, Tennessee, and 
Alabama with knowledgeable farm managers and 
employees.  While on these farms, harvesting and post-
harvesting activities were conducted and observed for 
quality control maintenance of fresh produce.  The 
farm visits complimented the information obtained 
through a review of literature.   

In the original proposal, figure 9 showed squash that 
was received at the Alcorn State University Vegetable 
Processing Facility in Summer 2009.  The red circles 
indicated blemishes, mishandling or damage.  The co-
principal investigator learned techniques on 
maintaining quality control as she participated in 
harvesting squash and packaging activities at an 
Arkansas farm.   Nicole Bell learned that using nitrile 
palm coated gloves, as shown in figure 10, would 
protect squash, cucumbers, tomatoes and other easily 
damaged produce from being abused or damaged 

during harvest.   

She also observed post-harvest handling of squash 
while farm employees washed, graded, and packaged 
the produce in reusable plastic containers (RPCs) for 
a commercial market.  This lesson learned was used 
in off-farm instructions and when participants 
harvested squash; however, none was sold to 
commercial markets during the project.  

The facility management at the ASU Vegetable 
Processing Facility learned that post-harvest handling 
activities had to be corrected to reduce condensation, 
which caused the peas to sprout before being placed 
on store shelves.   

Figure 10.  Example of gloves worn to harvest squash on an 
Arkansas farm. 

Figure 9.  Photo shown in the original proposal to illustrate 
the need for the quality control pilot project. 

Figure 8.  Southern peas packaged in clam shells. 
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Another lesson learned was how to grade and sort produce so that it meets product specifications, 
required by commercial markets.  Wal-Mart specifies the sizes and weights that are desired for its 
locally grown produce.  The maximum diameter of squash and cucumber should be no more than 2-
3/8 inches and the length of each should be not less than 6 inches. When the investigators had 
difficulties in purchasing USDA grading and measurement tools, a simple ruler and other less costly 
measurement devices were used to gauge the diameter and length when grading.  This was a noble 
lesson learned because farmers are endlessly incurring expenses that reduce farm profitability and 
rulers and size guides are common school supplies that are economically priced.  However, they 
should ensure the tools are kept clean and sanitized.   
 
Lastly, in regards to lessons learned for project management, integrating technology into the on-
farm training was essential to improving the participant’s learning experience.  Also, conducting 
farm assessments and frequent farm visits proved to be favorable in maintaining quality control 
because the investigators and participants were able to collaborate to resolve complications, such as 
a temporary need to replace an irrigation system.  A participant placed large plastic containers, 
holding municipal water, on a trailer and used a pump apparatus and hosing to water his crops.   
 

 
IMPLICATIONS FOR FUTURE RESEARCH  

 
The next steps of the project will be for the Mississippi Small Farm Development Center to 
continue project activities in central and southern Mississippi regions.  Participants have been 
identified and selected.  Inclement weather has caused postponement of farm assessments.  The 
assessments will be completed when fields are drier and trainings have been scheduled; however, 
recommendations for future research and training are: 

1. Develop a curriculum on quality control; 
2. Conduct train-the-trainer workshops on quality control;  and 
3. Integrate quality control in trainings for the beginning farmer and rancher program. 

 
Originally, the Center requested FY2010 FSMIP monies to develop a curriculum, which would have 
been beneficial to more producers.  The curriculum would have been used by both the Mississippi 
Small Farm Development Center and Alcorn State University Extension Program.  Alcorn’s 
Extension Program has more staff and outreach capacity than the Center.  Seemingly, the clients of 
the agricultural program with the Mississippi State University Extension Service could perhaps have 
benefitted from curriculum development as well, which would warrant greater outreach and impact 
for the flow of Mississippi produced vegetable crops.   
 
Local agencies, such as the Mississippi Association of Cooperatives, also provide training and 
technical assistance.  Alcorn partners with these agencies to host ASU Small Farmers Conferences, 
and other events and trainings.  Conducting train-the-trainer workshops would expand outreach 
efforts and increase the participants’ knowledge capacity.  Lastly, various Mississippi agencies have 
developed a beginning farmer and rancher program and offer teachings in farm financial 
management, recordkeeping, pesticide, etc.  However, integrating quality control in the program’s 
training component would be advantageous to the program’s participants.  
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CONCLUSION 
 
The quality control project made a significant impact for the project participants.  Crop production 
and farm sales increased to where the Mississippi Small Farm Development Center can illustrate to 
other farmers and potentially new farmers that money can be made in agriculture.  Yet, this project 
also showed that it is imperative to achieve or maintain the quality of produce, in order to receive 
correlating prices.  Prior to this project, the participants’ inability to deliver quality produce on a 
consistent basis resulted in marginal sales and poor economic benefits from potentially lucrative 
opportunities. However, after participation in the “Quality Control in the Flow of Mississippi Produced 
Vegetables to Markets” Project, sales and farm income increased.  Moreover, production increased in 
subsequent years to ensure volume requirements were met for the market demand.  The project 
fixed deficiencies in postharvest handling, by equipping its participants with knowledge, diligence 
and experience. Through quality control education and training and the delivery of this project, 
more than 300 Mississippi farmers participated in the education component and the 7 participants 
successfully completed the training.  Through farm assessments, the investigators witnessed 
application of knowledge gained to the farming operations.  The Alcorn State University Mississippi 
Small Farm Development Center will continue this project in the central and southern Mississippi 
regions.  Training will begin in June 2013.   
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CONTACT PERSONS 

 

 

ALCORN STATE UNIVERSITY  
Mississippi Small Farm Development Center  

1000 ASU Drive # 1080  
Alcorn State, Mississippi 39096  

 
 

MAGID DAGHER, Ph.D. 
PROFESSOR AND DIRECTOR  

PH:    601.877.6449 
FAX:  601.877.3931 

EMAIL:  mdagher@alcorn.edu  
 
 

NICOLE A. BELL, M.S. 
 FOOD SAFETY AND AGRIBUSINESS SPECIALIST 

PH:    601.877.2425 
FAX:  601.877.3931 

EMAIL:  nbell@alcorn.edu  
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Chart 1. 

 

Chart 1 displays the acreage used to commercial produce vegetables.  In 2011, only 12 acres were 

used to cultivate southern peas, yet production increased to 80 acres (567%) in 2012. The increase in 

production acreage exceeds the output measure of a 75% increase in quality crop production. The acreage 

increased as poor quality produce rejection decreased and farm sales increased. 
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Chart 2. 

 

 

Chart 2 shows an increase in commercial production over a 3-year span.  Seemingly, the project was 

successful as the investigators noted an indicator/output measure would be that participants will 

increase farm income from commercial production; however, in order to increase farm income, the 

farmer has to increase quality crop production.  The increase in number of peas sold in clam shells 

increased by 1,400%.  
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Chart 3 

 

Commercial production sales increased from $1,440 to $24,200.  Farm income increased by 1,581% 

as poor quality produce rejection decreased. 
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APPENDIX 2   

Mississippi County Map Displaying Participating Farm Operations 
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PROJECT PARTICIPANTS FARM IN: 

 Bolivar County (1) 

 Coahoma County (1) 

 Humphreys County (2) 

 Sunflower County (2) 

 Quitman County (1) 
 



QUALITY CONTROL IN THE FLOW OF MISSISSIPPI  
PRODUCED VEGETABLES TO MARKETS 

 

 

FEDERAL-STATE MARKETING IMPROVEMENT PROGRAM Page 22 
 

Final Report 

 

 

 

 

 

 

 

 

APPENDIX 3 

Pictures of On- and Off-Farm Trainings and Workshops 
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Figure 11.  Farm assessments conducted on participant farm.  Investigators observed 

production practices that would lessen quality.  

Figure 12.  Watermelon plants on Humphreys County participant farm.  Investigators 

observed production practices that would lessen quality.  
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Figure 13. Quality control poster that was printed with project funds.   
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Figure 14.  Farmers attend and participate in the quality control concurrent sessions at the 

2012 ASU Small Farmers Conference.  

Figure 15. Quality control training in Batesville, Mississippi. 
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Figure 16.  Participants preparing to tour the Windsor Foods Processing Facility in 

Oakland, Mississippi 

Figure 17. Windsor Foods employee discussing quality control issues at the Alcorn State 

University Vegetable Processing Facility. 
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Figure 18.  Harvest activities at participant farm in Bolivar County participant farm. 

Figure 19.  Purple hull peas produced for commercial markets. 
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Figure 20. Processing facility manager assesses the quality of shelled peas before unshelled 

peas are placed in pea sheller. 

Figure 21.  Shelled peas being separated from hulls. 
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Figure 22.  Employee removing hulls and other miscellaneous after shelling and before 

packaging.  

Figure 23.  Peas have been packaged into clam shells.  
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Figure 24.  Facility employee placing packaging labels on clam shells before product is sent to Wal-Mart.  
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INTRODUCTION 

• The Quality Control in the Flow of Mississippi-Produced Vegetables 

to Markets Project was funded through the USDA 

Agricultural Marketing Service (AMS) and the Mississippi 

Department of Agriculture and Commerce, under the FY 

2010 Federal-State Marketing Improvement Program. 

• This project focused on achieving and maintaining good 

quality control in the flow of Mississippi-produced 

vegetables from farm to market.  

• This information contains recommendations to assist small-

scale farm operations and limited resource cooperatives in 

Mississippi to improve the quality of crops for commercial 

markets. 



KEY TERMS 

• Commercial market:  sale of products and services to end 

users and public and private companies. 

• Consumption:  the act of eating or drinking something 

• Cotyledons:  leaflike structures at the first node of the 

seedling stem. 

• Crop rotation: planting different species of crops in an area in 

a planned sequence, year after year, to prevent buildup of 

diseases or insects associated with particular crops. 

• Humidity:  the amount of moisture in the atmosphere. 



KEY TERMS 

• Input procurement: purchasing resources—land, labor, capital, 

management 

• Irrigation: the deliberate application of water to the soil. 

• Physiological maturity:  stage of development when a plant 

part will continue development even if detached; mature 

fruits. 

• Post-harvest handling:  activities conducted after produce is 

harvest from a farm, including transportation of the produce, storage, 

grading, and packing  for the retail and wholesale markets. 

 



KEY TERMS 

• Pre-Harvest: activities conducted before produce is harvest 

from a farm, including fertilizing land, planting, purchasing seeds,  

production, etc. 

• Production:  process of transforming inputs into outputs such 

as sweet potatoes, squash, and leafy greens. 

• Quality : degree or grade of excellence. 

• Quality control: evaluation of a final product prior to its 

marketing, i.e. it is based on quality checks at the end of a 

production chain aiming at assigning the final product to 

quality categories such as "high quality", "regular quality", 

"low quality" and "non-marketable".  

 



KEY TERMS 

• Relative humidity:  the amount 

of water vapor present in the 

air compared to the total 

amount the air could hold at its 

present temperature. 

• Respiration:  the breakdown of 

carbohydrates to yield energy 

for use by the cell. 

• Retail markets: functions and activities involved in the selling 

of commodities directly to consumers. 



KEY TERMS 

• Value-added product 

development:  employing 

product enhancing and 

processing methods, 

specialized ingredients, or 

novel packaging to improve 

the nutrition, sensory 

characteristics, shelf life and 

convenience of food products. 

• Wholesale markets: market for the sale of goods to a retailer. 



QUALITY CONTROL 

• Small-scale farmers and limited resource cooperatives have 

an opportunity to sell locally grown produce to commercial 

markets. 

• These operations must have the ability to supply available 

markets with high quality fresh products. 

• Buyers, especially the large produce procurers and 

distributors, demand a high quality product since their 

customers will pay a premium price for quality. 

• The price of produce is reflective of the quality, with the 

high quality product receiving a higher price and the low 

quality, a lower price. 



QUALITY CONTROL (continued) 

• In the case of mishandled and 

damaged produce, the product is 

typically rejected, resulting in 

financial loss and hardship for the 

producer;. 

• Even if secondary markets are 

found, the poor quality products are 

usually sold at a loss. 

• The bottom line is that quality is top 

priority.   



FOOD DELIVERY SYSTEM 

The illustration depicts 

the food delivery system 

that is a supply response 

to consumer demand, 

with markets being the 

environment where 

buyers and sellers interact 

to negotiate the terms of  

trade and exchange 

product for cash.  The 

retail and wholesale 

markets bring farmers, 

middlemen and 

consumers together to do 

business, with each actor 

deriving some benefit 

from the opportunities.   

The pre-harvest stage 

includes input 

procurement and 

production. 

Pre-

Harvest 

stage 

Source:  Mississippi Small Farm and Agribusiness Center 



PRE-HARVEST QUALITY CONTROL 



PRE-HARVEST QUALITY 

CONTROL—Soil Management  

• Well-drained soil is best for growing quality vegetable crops. 

• Good soil management includes: 

– Proper liming and fertilization 

– Use good tillage practices 

– Rotate crops 

– Adding organic matter 

– Irrigating crops 

• Consult with an extension agent to assist in soil 

management. 

• Have soil tested and interpreted. 

 



PRE-HARVEST QUALITY 

CONTROL—Soil Management  

Soil Test 

Rating 

Relative Yield 

without 

Nutrients (%) Nutrient Recommendations 

Low 50-75 Annual application to produce maximum response and increase soil fertility 

Medium 75-100 Normal annual application to produce maximum yields 

High* 100 
Small applications to maintain soil level 

Amount suggested may be doubled and applied in alternate years 

Very High* 100 

None until level drops into high range  This rating permits growers, with 

risk of  loss in yields, to benefit economically from high-levels added in 

previous years.  Where no phosphorus or potassium is applied, soils should 

be resampled in 2 years.  When phosphorus is extremely high, further 

additions may limit the ability of  iron and/or zinc.  

*Some states recommend that no fertilizer phosphorus or potassium be added when the soil test rating is either “High” or “Very High,” in 

order to minimize runoff  in nutrient-sensitive watersheds. 

Soil Test Interpretations and Recommendations based on Soil Test Results 

Source:   Southeastern Vegetable Extension Workers, Southeastern U.S. 2013 Vegetable Crop Handbook. 



PRE-HARVEST QUALITY 

CONTROL—Soil Management  

• Manure, biosolids, or livestock by-

products should not be applied to 

land for commercial vegetable crop 

production 

– Commercial markets will not purchase 

produce grown using these cultivation 

methods. 

– Read the ingredients of fertilizer and 

crop enhancement products to ensure 

no livestock or animal by-products, 

such as fish fertilizer, is included. 

 



PRE-HARVEST QUALITY 

CONTROL—Water Use 

• Test water before planting crops. 

– Test well water annually; however, it is 

recommended to test twice a year 

– Test results for municipal water should 

be available through your local water 

association 

– Review results to ensure water is not 

contaminated with E. coli O157:H7 or 

exceed the following maximum 

allowable contaminant levels: 

• Total Coliform  – 300 count /100 milliliters 

• Nitrates/Nitrites  –  12 parts per million  

 



PRE-HARVEST QUALITY 

CONTROL—Seeds and Transplants 

• Follow manufacturers’ instructions and guidelines. 

• Plant seeds or transplants according to manufacturer 

recommendations to ensure vegetables have sufficient space 

needed to reduce physical damage. 

• Properly store seeds 

– Do not store in areas with high or low temperatures and relative 

humidity 

– Do not store in areas with a combined temperature and humidity 

greater than 100 [e.g., 50OF + 50% relative humidity]. 

• Do not store primed seeds. Plant these seeds after 

purchasing. 

 



PRE-HARVEST QUALITY 

CONTROL—Irrigation 

• Install an irrigation system prior to 

the planting season. 

– For commercial production, an 

irrigation system is essential to yield 

quality crops, ensure buyer 

specification sizes, etc. 

– Rain water is usually not sufficient 

in producing quality crops. 

– Not enough watering can cause 

produce to have decreased size and 

weight, and significant irregularities, 

i.e. blossom-end rot. 



PRE-HARVEST QUALITY 

CONTROL—Irrigation 

• Use alternative methods to water crops if  an irrigation system 

is too expensive. 

– Utilize a chain of  water hoses if  your farm operation is located 

near your house. 

– Purchase a large water tank, fill with potable water and place on a 

trailer or truck to use in the field. 

• Water must be potable (drinking water) and tested if  obtained from a well 

• Keep water test results 

• Make sure the tank is properly cleaned and sanitized before each use  

• Record and document each time the water tank and trailer/truck is cleaned and 

sanitized 



PRE-HARVEST QUALITY 

CONTROL—Irrigation 

• Frequent irrigation may 

be needed. 

• Too much watering can 

cause poor quality, 

vegetables to rot, 

and/or lessen post-

harvest life (shelf  life). 

Do not place the tank on truck or trailer with other farm chemicals, or items—i.e. 

tires, fertilizer, etc.—that can contaminate the water tank or parts used to apply 

water to crops. 



PRE-HARVEST QUALITY 

CONTROL—Irrigation 

Crop Critical Period 

Asparagus Brush 

Beans, Lima Pollination and pod development 

Beans, Snap Pod enlargement 

Broccoli Head development 

Cabbage, Cauliflower, and Lettuce Head development 

Corn Silking and tasseling, ear development 

Cucumbers and Eggplants Flowering and fruit development 

Melons Flowering and fruit development 

Onions, Dry Bulb enlargement 

Peas, Southern Seed enlargement and flowering 

Peppers Flowering and fruit development 

Radishes and Turnips Root enlargement 

Squash, Summer Bud development and flowering 

Sweet potato Root enlargement 

Tomatoes Early flowering, fruit set, and enlargement 

Critical Periods of  Water Need for Vegetable Crops 

Source:   Southeastern Vegetable Extension Workers, Southeastern U.S. 2013 Vegetable Crop Handbook. 
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PRE-HARVEST QUALITY 

CONTROL—Pests and Weeds 

• Consult with an extension agent before 

applying any pesticides 

• Follow manufacturers’ instructions and 

guidelines to avoid poor coverage and unsafe 

use 

• Use an integrated pest management or best-

practices program 

• Scout fields regularly 

• Delay use of pesticides until pest populations 

become too large or damaging to crop 

• Select the appropriate pesticide for the 

targeted pest 

 

 



PRE-HARVEST QUALITY 

CONTROL—Pests and Weeds 

• Employ methods for removing weeds from field to reduce 

poor yields and quality because weeds compete with crops for 

nutrients and increase the presence of pests and fungus 

• Consider weather conditions before applying pesticides and 

herbicides. 

– Wind velocity should be less than 10 miles per hour 

– Do not spray when plants are wilted during the heat of the day 

– Optimal conditions for application is when the air temperature is 

70-79OF 

• Use potable (drinking) water to mix with chemicals. 

• Use different spray applicators for herbicides, pesticides, etc. 

 



QUALITY CONTROL DURING 

HARVESTING 



QUALITY CONTROL 

DURING HARVESTING 

• Make sure you have communicated with the commercial 

market about their expectations on: 

– Quality 

– Maturity –i.e. physiological maturity, harvest maturity, or premature; 

– Color specification 

– U.S. standards 

• Prepare for harvest at least one day before 

• Use appropriate containers and totes that are constructed of 

non-porous, easily cleaned and sanitized material. 

• Clean, sanitize and air-dry harvest utensils, containers, and 

totes. 



QUALITY CONTROL 

DURING HARVESTING 

• Do not use containers that have 

holes or openings in the bottom. 

• Do not stack or place harvesting 

containers and totes on the bare 

ground. 

• Do not store harvesting equipment 

under trees. 

• Store items in a safe area to minimize 

contamination. 



QUALITY CONTROL 

DURING HARVESTING 

• Utilize USDA Agricultural Marketing Service’s standards for 

U.S. Grade Standards, which provide information on general 

produce specifications 

• For more information on the guides, go to www.ams.usda.gov 

– Click on the Grading, Certification and Verification link, in the 

left column of the page 

– Select Standards 

– Select Fresh Fruits & Vegetables (including Fresh Fruit and 
Vegetables for Processing) 

– Select either Vegetables for Fresh Markets or Fruits for Fresh 

Market 



QUALITY CONTROL 

DURING HARVESTING 

• Sizers, other measuring guides, and 

equipment can be purchased from 

the USDA Agricultural Marketing 

Service. 

• To view the equipment catalog and 

other visual aids for sizing fresh and 

processed produce, go to:  

http://www.ams.usda.gov/AMS

v1.0/getfile?dDocName=STELP

RDC5103563 

 



QUALITY CONTROL 

DURING HARVESTING 

• Train harvest crew 

– Buyer’s product specification 

– Show examples of what the harvest 

produce should look like  

– Provide an overview of harvesting 

activities 

– Demonstrate proper hand harvest 

techniques 

• Show employees where to cut the produce off plant 

(some buyers want the stem to be a certain length); 

• Wear polyurethane-coated gloves (machine 

washable)and use less physical force when harvesting 

fragile produce, i.e. squash, tomatoes, eggplant, etc. Source:  Grainger Industrial 

Supply Company 



QUALITY CONTROL 

DURING HARVESTING 

• Exercise extreme caution when 

transferring produce from smaller 

harvesting totes to bulk containers 

– Do not allow harvesting crew to 

throw produce 

– Handle with care 

• Place damaged and defected produce in the “center” of 

field access roads 

– Crop yields could decrease because the remaining crop can 

become damaged or contaminated 

– Remember one apple can spoil the bunch 

– Hopefully this will sway deer and other animals from entering 

the field and possibly contaminating crops. 

 



QUALITY CONTROL 

DURING HARVESTING 

• Do not overload harvesting containers and totes because the 

excess weight of the produce will damage the vegetables on 

the bottom. 

• Never use pea sacks, baskets, etc. to harvest squash or similar 

produce. These harvest containers can leave an impression on 

the produce that may not be visible until after transport to the 

commercial market.   

 • Customers’ preference is to 

purchase produce that have no 

scarring, cuts or bruises to its peel.   



QUALITY CONTROL DURING  
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QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING 

Source:  http://wiki.answers.com/Q/What_is_the_definition_of_post_harvest_in_agriculture 



QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 

• Remove vegetables from direct sunlight 

• Also remove as much field heat as possible 

– Transport to the packing shed as soon as possible 

– Dip a clean burlap cloth in ice cold water and place over produce 

– Place in a refrigerated truck or in commercial cooling. 

• Refrigeration is needed to control the crop’s respiration. 

• Delayed refrigerated storage effects of vegetables: 

– Aging due to ripening, softening, textural/color changes 

– Moisture loss and wilting; 

– Spoilage due to contamination by bacteria, fungi, and yeasts 

– Undesirable growth (i.e. sprouting of potatoes ) 



QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 

• The length of vegetable storage can result in decreased 

food value, loss of flavor, and more rapid deterioration. 

• Exposure to alternating cold and warm temperatures may 

result in moisture growth on the surface of the produce 

and speed up decaying. 

• Humidity is also important to produce. 

• Relative humidity of the storage unit directly influences 
water loss in produce: 

– Water loss can degrade quality 

– Water loss means weight loss and reduced profit 



QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 

• Most produce loses quality at high relative humidity. 

• However, high humidity encourages disease growth. 

• Some produce require low temperatures and high humidity. 

• Yet, in contrast, other produce require low temperatures and 

low humidity. 

– Root crops store best at 32oF and 90% humidity. 

– Tubular crops store best at 60oF and 90% humidity. 

– Onions and garlic store best at 32oF and 65-75% humidity. 

– Winter squash prefer staying dry and temperatures of 50-60oF. 

– Coolers used for root crop storage will require water added to the 

air and regular monitoring of the humidity level. 



Source: Grainger Industrial 

Supply Company 

• Humidity gauges can be purchased to check humidity 
levels. 

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 

Source: Wal-Mart Source: Home Depot 



• Refrigerated trucks are designed to ONLY maintain the 

temperature of pre-cooled produce. 

• There are many ways to cool and store produce. However, 

small-scale farm operation that will engage in commercial 

production should consider the following methods: 

– Room cooling 

– Forced air-cooling 

– Hydro-cooling  

– Top or liquid icing 

• Some commercial markets, such as the U.S. Foodservice, 

specifies that the produce do not come in contact with ice. 

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 



• Temperature in cold storage rooms should be kept as constant 

as possible. 

• Storage rooms should be insulated and adequately refrigerated 

• The room should allow air circulation to prevent temperature 

changes 

• The temperature controls should be of high quality and are 

checked periodically for accuracy.   

• The rate of respiration for produce determines its post-harvest 

life span. 

• Respiration of produce generates heat as sugars, fats, and 

proteins in the cells of the crop are oxidized. 
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HANDLING—Cooling and Storing 



• Refrigeration Room 
Cooling: 

– Produce is placed in an 
insulated room equipped 
with refrigeration units 

– This method can be used 
with most produce, but is 
slow in comparison to other 
methods. 

– Containers should be stacked 
so that cold air can move 
around them. 

QUALITY CONTROL 
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HANDLING—Cooling and Storing 



• Forced-air Cooling: 

– Fans are used with a cooling 

room to pull cool air through 

packages of produce 

– Fans should be equipped with a 

thermostat that automatically 

shuts them off as soon as the 

desired temperature is reached 

– To avoid over-cooling and dehydration, do not operate 

fans after the produce has been cooled to its optimum 

temperature 
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DURING POST-HARVEST 

HANDLING—Cooling and Storing 



• Hydro-cooling Method: 

– Dumping produce into cold water, or running cold water over 

produce is an efficient way to remove heat. 

– Serves as a means of cleaning also 

– Reduces water loss and wilting 

– Use of disinfectant in water is recommended to reduce the spread 

of diseases 

– Not appropriate for berries, potatoes to be stored, sweet 

potatoes, bulb onions, garlic, or other commodities that cannot 

tolerate wetting. 

– Method removes heat about five times faster than air. 

– Less energy-efficient 

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 



• Hydro-cooling Method: 

– Well water is a good option. 

– Mechanical refrigeration is the most efficient method for cooling 

water. 

– If hydro-cooling water is re-circulated, it should be chlorinated to 

minimize disease problems. 

QUALITY CONTROL 

DURING POST-HARVEST 
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• Top icing (TI) or liquid icing (LI): 

– Icing is effective on dense products and 
palletized packages that are difficult to cool 
with forced air. 

– TI  Crushed ice is added to container over the 
top of the produce by hand or machine 

– LI  Water and ice is injected into produce 
packages through vents or handholds without 
removing the packages from pallets and opening 
their tops 

– Method works well with high-respiration 

produce (i.e. broccoli and sweet corn). 

– 1 lb of ice cools 3 lbs of a produce from 

85oF to 40oF. 

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 



• Cool temperatures in storage rooms help reduce disease growth; 
Refrigeration removes moisture 

• Buckets of water will increase humidity and evaporation as the 
fans blow air across the water’s surface 

• Crops that can tolerate direct contact with water may be 
sprinkled to promote humidity. 

• Time and temperature are involved in chilling injury 

• Damage may occur in a short time if temperatures are 
considerably below the danger threshold. 

• Some crops can withstand temperatures a few degrees into the 
danger zone for a longer time. 

• Low temperatures add to the total effects of chilling that might 
occur in storage. 
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• Crops highly sensitive 
to chilling injury: 

– Basil 

– Cucumbers 

– Eggplants 

– Pumpkins 

– Summer squash 

– Okra 

– Sweet potatoes  

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 



• Crops moderately sensitive 
crops to chilling injury are: 

– Snap beans 

– Musk melons 

– Peppers 

– Winter squash 

– Tomatoes  

– Watermelons  

QUALITY CONTROL 
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Source: Nunez (2008). 

Appearance of  yellow summer squash stored for 10 days at 0OC.  After 6 days, 

squash shows some spots of  brown discoloration on the rind. 
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Appearance of  yellow summer squash stored for 14 days at 5OC.  After approximately 

6 days surface pitting and brown discoloration develop and after 14 days symptoms 

appear more severe.  

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Cooling and Storing 

Source: Nunez (2008). 



Source: Nunez (2008). 

Chilling injury in yellow summer squash after transfer from 0 and 5OC to 20OC for 2 additional days.  

Squash stored for 4 days at 0OC shows pitting of  the rind (top left).  After 6 days at 0OC pitting, 

discoloration, and scalding of  the skin increase in severity, and a slight delay development is also 

noticeable (right).  After 10 days at 5OC pitting develops on the rind of  the squash upon transfer for 2 

additional days at 20OC (bottom left). 
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Source: Nunez (2008). 

Appearance of  yellow summer squash stored for 14 days at 0OC.  After 6-8 days the color of  the 

squash changes from a light yellow to a darker orangish-yellow color. 
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Source: Nunez (2008). 

Appearance of  yellow summer squash stored for 14 days at 15OC.  Squash maintains acceptable visual 

quality during 12-14 days of  storage, but after 14 days the color of  squash appears much darker than 

initially. 
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Source: Nunez (2008). 

Appearance of  yellow summer squash stored for 14 days at 25OC.  Squash maintains acceptable visual 

quality during 8-12 days of  storage, yet the color changes from a light yellow to a dull dark orangish-

yellow after 14 days. 
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Source: Nunez (2008). 

High-temperature 

disorders in yellow 

summer squash stored at 

20OC.  Dryness of  the 

neck in squash after 5 

days (top), browning on 

intentional abraded area 

after 8 days (bottom 

left), and browning and 

decay on intentionally 

abraded area after 14 

days (bottom right). 
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Source: Nunez (2008). 

Pre-harvest-related disorders in yellow summer squash stored at 10, 15, 20OC.  Warts develop on the 

rind of  the squash after 8 days at 10OC (left), after 10 days at 15OC (middle), and after 4 days at 20OC 

(right). 
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• Combinations that should be 
avoided in storage rooms and 
refrigerated trucks include:  

– Apples or pears with celery, cabbage, 
carrots, potatoes, or onions 

– Tomatoes with squash, eggplants, 
cucumbers, etc. 

– Celery with onions or carrots 

– Citrus with any of the strongly 
scented vegetables 

• Potatoes and watermelons should 
also be stored or shipped separately. 
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DURING POST-HARVEST 

HANDLING—Cooling and Storing 

• For more recommendations 

on storage conditions, refer 

to Table 14 of the 

Southeastern U.S. 2013 

Vegetable Crop Handbook.  

• This publication is revised 

yearly by the Southeastern 

Vegetable Extension 

Workers and is available in  

electronic and printed 

forms. 



QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Packaging 

• Know what packaging is preferred by 

the buyer or commercial market, i.e. 

reusable plastic containers (RPCs), boxes, 

crates, etc. 

• Also know what size and amount the 

buyer wants, i.e. 32 oz. clam shell of 

southern peas, 12-count bunched collard 

greens, etc. 

• Make sure the packaging prevents 

physical damage to the produce and is 

easy to handle. 

 



• Most vegetables should be washed prior to shipping to 
commercial markets, unless specified by the buyer. 

• Washing produce can extend the shelf-life. 

• Sanitation protects produce against post-harvest diseases and 
consumers from foodborne illnesses. 

• Use of disinfectant in wash water can prevent both post-
harvest disease and foodborne illness. 

• There are commercial fruit and vegetables sanitizing products 
and sprays available.   

• Conduct research on disinfectants before use. 
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DURING POST-HARVEST 

HANDLING—Washing and 

Sanitizing 



• Cover produce when 
transporting to a processing 
facility or to the customer. 

• Do not transport produce 
with chemicals, tires, or 
other items that can 
contaminate the produce, 
especially in the event of a 
traffic accident. 

QUALITY CONTROL 

DURING POST-HARVEST 

HANDLING—Transportation 

• Remember, produce must remain cool during transporting 
to the customer. 



QUALITY CONTROL 

• The quality control project showed that it is imperative to 

achieve or maintain the quality of produce, in order to receive 

correlating prices.  

• It is imperative to exercise more caution in production, 

harvesting, and in post-harvest handling. 

• Farm profitability depends on the quality of the produce sold to 

markets.   

• Consistency in producing quality fruits and vegetables will keep 

commercial markets and customers to consistently purchase 

from your farm operation. 
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