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ABSTRACT 

A portion of the waters of the Chowan River drainage 
basin within the state of Virginia has been classified as 
"nutrient enriched". Ultimately this nutrient enrichment has 
negative impacts upon water quality within the Albemarle­
Pamlico estuary. One source of nutrients in surface waters 
in this region is the prevalence of swine production 
operations with little or no waste utilization planning. The 
purpose of this project was to demonstrate the benefits of 
waste management to the program participants and their 
community. Five new animal waste storage systems were 
constructed in six southeastern counties at a 75% cost- share 
rate. Seventeen existing storage systems received cost- share 
assistance to encourage the proper land application of the 
wastes to adjacent cropland. Nutrient management plans were 
developed for all participants and management agreements 
signed to insure proper maintenance of the new systems. 
These plans resulted in the management of 48,037 tons of 
manure. This represents approximately 240,185 lbs. of 
nitrogen and 288,222 lbs . of phosphate being more efficiently 
utilized. In addition, thirteen demonstration and test plots 
were established with the cooperators in the program . These 
will be used for tours and other educational activities. The 
uncertainty of the future market for hogs and high 
installation costs discouraged many producers from 
constructing a system, even with 75% cost-s haring. Providing 
cost- share for the construction of new storage systems is felt 
to be a more important step in improving waste management than 
providing funds for its application to the land. The waste 
application, however, was important for the demonstration of 
nutrient management and the economic value of the effluent 
from storage systems. More work is needed in the region to 
promote proper application of the wastes in existing storage 
facilities. 
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Introduction 

Water quality within the Albemarle-Pamlico Sound drainage area 
has become of increasing concern as the general health of this 
ecosystem has steadily declined. Among the many factors 
contributing to this deterioration are nutrient enrichment and 
pathogenic contamination. . 

The tributaries of northeastern North carolina contributing 
fresh water to the sound also carry substantial nutrient loads. 
Under certain conditions, this can lead to explosive algal blooms. 
In addition to blocking sunlight for submerged aquatic vegetation, 
these blooms cause significant reductions in the concentration of 
dissolved oxygen in the water when the algae die and begin to 
decompose. Bacteria responsible for this decomposition utilize the 
available oxygen leaving little if any for other desirable 
inhabitants of the sound. The entire food chain of this system is 
affected by these blooms, which can have severe adverse affects, 
particularly on non-mobile creatures such as clams, oysters and 
mussels. These inhabitants of the sound are unable, when faced 
with anoxic conditions, to move to an area more favorable to their 
survival. 

The nutrient enriched conditions also are strongly suspected 
to contribute to generally elevated environmental stress upon both 
finfish and shellfish populations. The development of the "red 
sore" and ulcerative mycosis diseases in menhaden and the shell 
lesions of blue crabs are believed related to the overall state of 
water quality in the sound. The occurrences of MSX and 
Dermosystidium in oysters also seem to be l inked to environmental 
quality. 

In order to improve water quality within the sound, it is 
necessary to identify the source of water quality problems in each 
of its tributaries. Among these tributaries is the Chowan River 
drainage area. Its headwaters originate in Virginia with the 
Meherrin, Nottoway and Blackwater rivers (Fig. 1). These waters 
have been designated as "nutrient enriched" by the Virginia State 
Water Control Board (VSWCB). Work has been done by the VSWCB to 
characterize land use within the Chowan drainage area and the 
possible sources of its water quality problems. 

In a study published by the VSWCB in 19861
, it was shown that 

75% of the Chowan drainage's 4900 square miles lies within the 
state of Virginia. At that time, this area was characterized as 
being 83.2% forest and wetland, 16.2% agricultural and onl y 0.6% 
urban (Fig. 2). The VSWCB project reported several significant 
findings. In the small watersheds studied, those areas with 
greater concentrations of livestock had significantly higher levels 
of both nitrogen and phosphorous measured in surface water samples. 
Though the presence of other agricultural activities was associated 
with higher nutrient levels above that observed in a watershed with 

1 Virginia State Water Control Board. 1986. Chowan River 
Basin 205j Project, Information Bulletin 566, pp. 63. 
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The Chowan Basin in Virginia 
Major Landuse Types 

Fores t and Wetlands 
83.2 'Yo 

Figure 2. Landuse within the Region 

Tabl~ 1. l~ts of lard.Jse on water q.ality in a VSUCB watershed stu:ty. 

Urban 
0.6 'Yo 

Agr icultural 
16.2% 

\latershed X Agriculture Livestock: Density M Concentration 
l and <animals/acre) (mq/lit~r> 

Upper Sl..clcthom 54 X .90 1.64 

~ 

Lower Buckthorn 45% .60 1.31 
SW""'> 

Nottoway s~ 40X • 19 1.32 

Assamoosic 12% .08 0.85 
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little agricultural activity, the density of livestock was aiso 
correlated with significantly higher nutrient loads (Table 1). 
Since livestock concentrations seem to be significant contributors 
to elevated nutrient levels in the region's waters, efforts to 
improve animal waste management may reasonably be expected to 
improve water quality in the Chowan tributari es. 

Based upon the Virginia agricultural census data2
, the 

Commonwealth of Virginia produced a total of 380,000 hogs in 1987 . 
Of this total, approximately 159,700 (or 42%) were produced within 
the Chowan river basin. Following a decline in the early 1980s, 
the total number of hogs produced in the state has nearly returned 
to a 1983 high of 550,000, with 450,000 reported produced in 1989 . 
During this time the size of the operations involved has grown 
significantly. The livestock produced in 1983 were raised on 
15,000 individual farms. In 1989, that figure had been reduced to 
only 5,500 farms. The trend is clearly toward larger, more 
concentrated production facilities which wi ll have even greater 
potential impacts upon water quality. 

To a limited degree, state water quality regulations are 
already beginning to address this trend. The VSWCB has enacted 
regulations requiring all confined animal production operations of 
over 300 animal units to have a Virginia Pollution Abatement (VPA) 
permit. An approved nutrient management plan is an enforceable 
portion of that permit for those over 1,000. smaller facilities, 
however, and those not using a confinement system are not currently 
required to have a permit and thus are not subject to its 
regulatory requirements. 

Observations by field staff of various resource management 
agencies in the Chowan region indicate two types of problems in 
animal waste management which need to be addressed. The first is 
the lack of manure collection and storage systems in many swine 
production operations. Hogs are still commonly run on bare ground 
with no attempt to manage the manure produced . This condition can 
result in significant movements of nutrient laden runoff during 
storm events. Some form of storage is essential to effective 
management. Such operations also are often subject to high soil 
loss rates due to a lack of adequate ground cover in the hog lots. 
This may further contribute to the elevated nutrient level in 
surface waters . 

The other significant water quality problem observed in animal 
manure management was the poor utilization of manure, even where 
storage facilit ies do exist. There is a generally poor 
understanding of the nutrient value of lagoon and pit effluent. 
Most producers feel it has no value and treat it accordingly. This 
results in the over application of nutrients to cropland receiving 
treatment with animal manures. 

2virginia Agricultural statistics Service. 1990. Virginia 
Agricultural Statistics 1989. Richmond, Virginia, Bulletin ~60, 
September 1990, pp. 154 . 

4 



In some extreme cases, it has been observed that manure 
storage systems are pumped out infrequently if ever. This usually 
leads, in time, to an overflow condition of the system. When that 
occurs, little water quality benefit has been gained by storing the 
waste products. 

The Virginia Animal Waste Management Project (Project) was 
designed to try to address these specific areas of concern. By 
providing funds to assist farmers with proper animal manure 
management, two goals were pursued. The f irst was to improve the 
management pr actices of those actual recipients of cost-share 
funds. The second was to use these practices as local 
demonstration opportunities to educate other producers in the 
region and influence them to improve their level of management. 

Proiect Design 

Location 
To implement this deconstration project, the Chowan river 

portions of the J. R. Horsley and Peanut Soil and Water 
Conservation Districts (SWCDs) were chosen as the geographical area 
to be covered. These two districts encompass Greensville, Sussex, 
Southampton, parts of Surry and Isle of Wight counties and the city 
of Suffolk . These counties and city constitute most of the 
headwaters of the Chowan River and much of that area in Virginia 
involved in intensive hog production. In 1987, these counties 
produced 137,500 hogs which was 36% of the total for the state . The 
Commonwealth of Virginia currently is supporting a state cost-share 
program in this area through the SWCDs. The options offered in 
this demonstration project were planned to complement those found 
in the state program. 

Manure Storage 
Two key practices were offered as a part of this 

demonstration. The first was the animal manure storage facility 
(WP-4). The storage facility is an essential and often expensive 
component of a manure management system. Without storage, proper 
utilization of manure for its full nutrient value is extremely 
difficult. In the Project proposal $65,000 was allocated for the 
construction of five new storage systems at a 75% cost-share rate. 
The 75% rate is the standard for the current state wide cost-share 
program. The 25% funding commitment by the lando~ner is felt to 
be an important investment that insures future maintenance of the 
facility. It was hoped that this high rate with no set ceiling on 
the cost-share assistance provided would be an effective incentive 
for producers to participate. 

Two types of storage facility are normally used in hog 
production. The least expensive is an earthen lagoon. Where 
conditions permit, these are excavated to be gravity fed (or 
pumped) systems for t he storage of manure generated by the confined 
production facility (see Fig. 3.). Available space, height of the 
water table and other considerations may make an earthen lagoon 
unfeasible. Under such conditions, concrete pits must be 
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constructed underneath the f acility to store the manure (see Fig 
4.). such a facility may cost 5-10 times the investment for an 
earthen lagoon of the same storage volume. 

Manure Application 
The second key element of this project was to provide cost­

share as~istance for the land application of lagoon and pit wastes. 
Farmers could receive cost- share funds at the rate of $4.00/1,000 
gallons of manure applied by tractor drawn equipment (see Fig . 5.) 
or $2. 00/l,OOO for manure applied with a traveling gun irrigation 
system (see Fig . 6.). Hauling the manure one tank load at a time 
with a tractor is a slow and time consuming business, especially 
considering the relatively low nutrient content of lagoon wastes. 
Manure from pit storage systems usually has a higher nutrient 
content but a travelling gun system is still the most cost 
e ffect ive means of application currently available 

Project p lans called for pumping twenty five manure systems 
using cost-shari ng. The objective of these pump downs was to 
demonstrate the fertilizer value of this effluent when properly 
applied. While many farme rs empty their pits and lagoons 
periodically, few give proper consideration to timing and 
application rates. Their application of the manure is more a waste 
disposal effort than for nutrient utilization. The cost-sharing 
was intended to offset the costs of better managing the cropland 
application of the manure. 

In addition to these two central practices, other best 
management pract ices needed for the support of these activities 
were also available. Each of these are currently supported by the 
statewide Virginia Agricultural BMP Cost- Share Program. The full 
list of practices offered for this project is found in Table 2. 

Table. 2 . Practices offered in the Virginia Animal Waste 
Demonstration Project 

Best Management Practice 

Waste Storage Facility 
I.and Application - Reel system 

- Honey wagons 
Legume Cover Crop 
Grazing Land Protection 
Stream Protection 
Water Control Structure 
Sod Waterways 
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Unit 

System 
1;ooo gal. 
1,000 gal. 

Acres 
Acres 
Feet 

Structure 
Acres 

Cost-Share 
Rate 

75% 
$2 .00 
$4.00 
$25/A 

75% 
75% 
75% 
75% 



Figure 5. Application of lagoon wastes util izing 
a pulled tank or honeywagon. 
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Figure 6. Manure application using a traveling gun 
irrigation system. 
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Nutrient Management Plans 
All options in the Program required the development of a 

nutrient management plan. Components of a nutrient management plan 
are generally farm maps, soil productivity information, field 
specific recommendations and a plan narrative explaining its use. 
An example plan is provided in Appendix 7. All plans were authored 
by the DSWC' s nutrient management specialist for that region. 
Assis tance with the necessary field work was provided by the swcos 
and the other cooperating agencies. 

The process of plan development required first determining the 
crop rotations being used and the specific fields they would be 
grown upon. Yield potentials for the soils present were determined 
by using a combination of f ield history, Soil Conservation Service 
soils information and university accepted yields for the soil 
productivity groups involved. Knowing these values, the nutrient 
needs for that level of production could be determined. How those 
needs were met was decided only after sampling both the cropland 
soils be ing farmed and the manure being produced for the nutrients 
present. This provided information on available plant nutrients. 
Based on these, recommendations were made for application rates to 
the fields receiving manure. The rates recommended were designed 
to meet plant needs without leaving excessive amounts of nitrogen 
or phosphorous which could be lost from the field and enter surface 
or ground waters. Any remaining crop nutrient deficiencies were 
compensated for by the recommendation of appropriate amounts of 
mineral fertilizer. 

As a component of each demonstration, the nutrient management 
plan was extremely important. To receive assistance, cooperators 
were required to sign an agreement to both maintain the practice 
and follow the management plan (Example in Appendix 3). These 
assured a long term beneficial effect on those farms cooperating 
in the Project. 

To maximize the demonstration benefits of the Project, six 
test plots also were planned on sites where the lagoon wastes were 
applied t o cropland. These would allow the comparison of fields 
receiving manure to those without, showing its efficiency and value 
as a fer til izer. Util i zing these test plots, field days were to 
be planned to show both the new storage systems and the test plot 
results to other area producers. The hope was that these tours 
would encourage increased local adoption of both manure storage and 
proper land application tecpniques. 

Project Implementation 

Participant selection 
The first phase of the project was the selection of p rogram 

participants. An initial meeting was held of government agency 
personnel involved in agriculture. The meeting, held on July 17, 
1989 i ncluded the Virginia Cooperative Extension Service (VCES), 
USDA Soil Conservation Service (SCS), Agricultural Stabilization 
and Conservation Service (ASCS), the Division of Soil and Water 
Conservation (DSWC) and representatives of the two SWCDs . During 
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this meeting a list of potential candidates from each locality was 
developed. These were individuals with a recognized need for 
assistance who also were believed to be willing to cooperate. 

Following this initial effort, further field work was done to 
assess the actual needs of the individuals on the list. Factors 
considered were the presence of live streams in the existing feed 
lot, the number of animals, proximity to water supplies, presence 
of erosion problems and total acres of cropland farmed. This 
information was used to compare the potential water quality 
benefits of the competing projects in each county. A point system 
originally developed for servicing Rural Clean Water Project (RCWP) 
requests was adopted for this task (Appendix 5.) . The scores 
provided by this point system helped determine who was contacted 
first in each county for possible participation in the program. 

Once a relative ranking was determined, the landowners were 
contacted to request their participation. Those indicated as being 
the highest priority did not always wish to participate. It was 
necessary to move down the list contacting more individuals until 
interested participants could be found. This resulted in an 
initial group of applicants being established by October 1989. All 
of these individuals signed a Nutrient Management Agreement at that 
time as well as a cost-share request form (Appendix 4.). The list 
of participants was completed by December 1st with six signed up 
for construction of new storage systems and twenty requesting pump 
downs. 

Practice Installation 
After program participants were identified, the first task was 

to develop nutrient management plans for each. In addition to the 
DSWC nutrient management specialist, technical assistance was also 
rendered by SCS, VCES and District personnel. In support of this 
effort, $3750 of the Project's funds were used by the J. R. Horsley 
District to hire a part time technical employee. This assistance 
was particularly critical in collecting the necessary soil and 
manure samples. Without the information these provide, effective 
plans could not have been written. Following this field work, 
twenty seven actual plans were authored by the DSWC nutrient 
management specialist. 

While management plans were being written during the fall of 
1989, designs also were being drawn up for the new storage systems. 
Due to the time required for .design and the late start in the year, 
little of the actual construction was able to begin until the 
spring of 1990. At that time the new constructions were begun. 
Completion of the final system occurred in September 1990. 

Initial plans had also called for some of the first pump downs 
to be completed in the fall of 1989. An early freeze and heavy 
snows, however, prevented these applications from being made. The 
first pump downs were not begun until March of 1990, and were 
carried out through the spring and summer on various crops. The 
final application was completed in August 1990. 

To support the timely reimbursement of cooperators, the DSWC 
advanced the necessary funds to the districts based upon the 

10 



estimated costs reported on the request forms. This amount was 
then reimbursed by the State of North Carolina to the Commonwealth. 
A total of $71,934.72 was spent in cost-share for storage systems 
and $18,064.52 for pump downs. Including the funds used for 
technical assistance, the total A/P Study funds provided for the 
Project came to $93,749.24. 

During the course of the project, efforts were made to promote 
the Project activities within the local agricultural community. 
To maximize the educational impact of the project, thirteen 
demonstration a nd test plots were establis hed on fields where the 
lagoon or pit nutrients were applied. The se applications involved 
such crops as corn, grain sorghum, peanuts, soybeans, cotton, small 
grain and also pasture and hay land. The plots allowed the 
comparison of fields receiving various types and amounts of manure 
nutrients to t .hose without manure and with various fertilizer 
treatments. These plots demonstrated the efficiency of properly 
applied manure effluent as a nutrient resource and its economic 
value in producing crops and forages. Follow up will continue on 
these plots with deep soil testing for residual nutrients and also 
study of the next crop in the rotation. Also, field trips will be 
conducted next year to demonstrate the new storage facilities after 
they are operational. It is felt that these demonstrations will 
encourage increased interest, participation, use of manure storage 
and proper land application as a nutrient resource (see Appendix 
8. for Demonstration and Test Plot descriptions). News releases 
are also being used to further publicize the project (Appendix 6.) . 

Summary and Conclusions 

The perceived instability of the future in the hog market made 
the commitment of cooperators very difficult to obtain. Many were 
interested in participating but reluctant to commit the necessary 
funds, particularly for new constructions. Of the original six 
cooperators who signed up to build new storage systems, only five 
actually completed construction. An additional seven also 
cancelled out after initially expressing some degree of interest. 
Reasons included changes in future business plans, lack of an 
environmentally acceptable site and personal health problems. The 
two final cooperators recruited for the Project were not secured 
until well into. t he spring of 1990. Their l ate entry into the 
program resulted in their projects not being completed until early 
in the fall. This also resulted in significant extra work in 
developing nutrient management plans for those additional farms. 
Ultimately, two lagoons, one holding pond and four pits were 
constructed as components of five storage systems. 

The pump downs proceeded more smoothly with the limiting 
factors being the weather, expense and number of available 
contractors. Snow and freezing weather prevented beginning the 
pump downs in the fall as originally planned. This caused 
scheduling problems getting all the work done the following spring. 
These were exacerbated by a general lack of contractors to do the 
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work. The cost· of the pump downs and the total volumes involved 
were also higher than originally expected. All these factors 
worked together to reduce the actual number of pump downs 
completed. Instead of the planned twenty five we were only able 
to complete seventeen system pump downs. Specifically, eight pit 
storage facilities were pumped and twenty four lagoons with a total 
storage of 8, 717, 179 gallons. While still a success, this was 
somewhat fewer than hoped for when the project was planned. 

A suggestion often made in the past for the Virginia 
Agricultural BMP program has been the inclusion of manure 
application as a cost-share option. The philosophy has always been 
to provide assistance for the construction of the storage system 
only. The problem made obvious in this region was that even those 
producers with storage systems weren't managing them efficiently. 
Having storage would seem to commit one to application but it was 
not a guarantee of good management. 

The most significant shortcoming discovered during this 
project was the lack of local contractors or equipment for the 
proper application of the liquid manure. Even producers interested 
in doing so had limited opportunities if they did not own the 
equipment. The lack of equipment is likely to remain a limiting 
factor in proper manure management in the region and needs to be 
addressed further. 

It was also discovered that some of the older lagoons had 
sludge accumulations to near the minimum operating level. This has 
both reduced their storage volume and the anaerobic treatment. 
This material is very difficult to remove without special and 
expensive agitation and pumping equipment . 

A significant finding in this project was that the real need 
of the producer with animal manure is a nutrient management plan 
to show him the fertilizer value of his manure and how to best 
utilize it. Given that information, the producer has a much 
greater incentive to utilize that resource. Demonstration p l ots 
are one very effective tool for helping to reinforce that point. 
Of the thirteen plots installed for this Project, eight involved 
corn production. Crop failure prevented the collection of useable 
yield data on three of these but on the other five, manure 
applications demonstrated the ability to effectivel y replace 
mineral fertilizer (Appendix 8). In some cases this represented 
a potential savings of $43- 53/acre without a reduction in crop 
yield. · 

This demonstration project also provided experience in 
considering several of the issues being addressed in the evaluation 
of the current state wide cost-share program. Changes and 
additions which have been previously suggested for the state 
program were evaluated in this demonstration. 

One of these was the method by which cost-share funds are 
allocated. The state program has a computerized signup process 
which uses the soil loss rates or tons of manure managed by 
potential practices to determine the relative cost effectiveness 
of each. Funds are then allocated strictly upon this basis. Very 
little allowance is made for local judgement. Though not perfect, 
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this mechanism makes it possible to objectively compare all 
practices in the program for their potential benefit. 

The approach taken in the demonstration was different. 
Because of the limited size and scope of the project, it was 
believed it might be possible to allow the selection process to be 
driven more by the judgement of the local technical agencies. 
Using their professional opinion, we had hoped to quickly develop 
a list of cooperators most in need of assistance and with the 
greatest possible water quality benefits. Selective recruitment 
would also eliminate the need for some type of formal signup 
period. 

This proved to be a far more unwieldy process than originally 
thought. To differing degrees, individuals were either unwilling 
or unable to provide this type of information. There was 
considerable concern expressed about showing favoritism to 
particular producers. Most of the agencies represented preferred 
to have a more objective set of criteria for selecting cooperators. 
Though the actual methods used were different, the general 
technique was analogous to that employed in the state program. 

The nature of the sign-up also worked to simulate a continuous 
sign-up for the program. This also has often been requested. What 
was discovered was that the lack of firm dates for program 
commitment contributed to excessive participant turnover. Getting 
all the available funds obligated this way was much more difficult 
than expected. While continuous sign up is of benefit to the 
applicants, it poses significant administration problems, 
particularly with projects having funding for a limited period of 
time. 

Contributing to this management difficulty was the elimination 
of individual caps in the demonstrations. This made it very 
difficult to project available funds until near the completion of 
a specific practice. Both the storage systems and pump downs cost 
more on average than was expected. In some cases, both the 
existing and needed storage facilities in that region were larger 
than anticipated. Generally, the cost of new constructions was 
also greater than originally expected. The average cost-share paid 
was $14,386 versus the $13,000 budgeted per construction. 

While this administrative difficulty was a real one, it is 
balanced by the needs of the producer. For many operations, the 
current state cost-share limit of $7,500 is too small an incentive. 
Thi~ is particularly true for those livestock facilities operating 
in areas with shallow water tables. In such a case, an earthen 
lagoon is not a viable option. In these cases, hog houses must be 
constructed with pits underneath. The cost for such buildings can 
easily exceed $50,000. The economic benefits of an enclosed 
confinement system are not generally adequate to justify this large 
an expense. 

Demonstration projects of this type provide opportunities to 
have both immediate and long term positive water quality impacts. 
The individual practices installed in themselves have considerable 
water quality benefits in the year they are implemented. Probably 
of more importance, however, is the educational impact they have 

13 



upon the agricultural community. By instituting improvements in 
farm management, over time, nutrient loadings originating with 
agriculture can be substantially reduced. The project was 
successful in helping to move that educational process forward. 

As an outcome of the demonstrations completed an additional 
48,037 tons of swine manure were brought under management. The 
nutrient management plans implemented on these farms will help 
assure that the manure is properly stored and applied only in 
amounts which can be utilized by the crops. Based upon typical 
values for swine lagoon waste, this represents 240,185 lbs. of 
nitrogen brought under management and 288,222 lbs. of phosphate. 
With improved management, these nutrients will not be lost to 
ground and surface waters to contribute to the region's nutrient 
loading problems. 

Recommendations 

The cost of installing waste storage facilities and the weak 
agricultural economy indicates a continuing need to provide cost­
share assistance for their construction. Producers should be 
provided an ongoing opportunity for assistance where they are 
willing to share in the cost of the necessary improvements. The 
construction of storage facilities is generally the greatest single 
expense of a manure management system. Because storage seems most 
often to be the limiting factor in achieving good management, it 
should continue to be the first priority for the utilization of the 
state's limited cost-share dollars. 

Despite that conclusion, it is recognized that further support 
needs to be developed to promote the proper application of lagoon 
effluent. Though not as high a priority as providing storage, 
proper application is still a vital part of the management of these 
nutrients. A significant problem seems to exist in the region in 
getting all of these wastes properly applied. The shortage of 
necessary equipment or contractors to do the work indicates that 
additional avenues to promote proper application should be 
evaluated. Some alternatives to explore might include 
encouragement of SWCD's to provide the needed equipment on a rental 
basis. Similar services are already provided by some districts 
renting no-till cultivators and dry manure spreaders. General 
promotional activities in association with local rental might also 
help "in developing a market which would attract other independent 
contractors to do this type of work. 

Part of the promotion of better application of the wastes must 
continue to include a strong support for nutrient management 
planning. The information contained in a nutrient management plan 
is a significant incentive to better utilize an existing manure 
resource. Demonstration plots will need to continue to be a 
selling tool used in encouraging full adoption of the plan. They 
illustrate the reality of potential financial benefits of manure 
management outlined in the plan. The training of additional 
personnel in other agencies to provide this planning assistance 
should also be pursued. District employees in particular should 
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be given the necessary training to be able to render this type of 
service. 

In administering this type of program, a compromise in 
participant selection is needed between using pure cost­
effectiveness and recruitment based upon subjective opinions . A 
clear set of water quality objectives will be necessary in any 
future programs to guide the process of identifying candidates for 
program recruitment. Basic elements of these guidelines should 
probably begin with the designation of high priority areas which 
are already known to exist. Factors to then be considered should 
be the size and severity of the individual problem, its proximity 
to surface (or ground) water and the potential benefits of the 
project being considered. The actions then taken should be guided 
by a comprehensive conservation plan for the site. Without proper 
planning, there is little assurance that the appropriated practices 
are being implemented. 

The benefits of t he continuous sign up evaluated in this 
program are significant. To be workable, it requires close 
monitoring of ongoing projects. As a beginning, definite 
completion dates need to be set for all projects. Commitments to 
provide project funding cannot extend beyond the calendar limits 
of the funding for the larger program . Management of the money 
under these conditions also requires that there be understood 
practice funding limits before any work commences. While project 
cost estimates do often come in too low, making full utilization 
of the funds without established caps is virtually impossible. 
Given that these controls can be instituted, some form of 
continuous sign up or recruitment should be pursued for the state 
cost-share program. 

15 
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Appendix 1. Final Budget Summary 
Virginia Animal waste Management Project 

Practice # Systems 
Tons Manure 

Managed 

Use of Albemarle-Pamlico Estuarine Study Funds 

A. Land Application 
of Existing Lagoon 
Wastes 

B. New Animal Manure 
Storage Systems 

c. Technical Assistance 

(18) 

(5) 

N/A 

30,063 

2113 

N/A 

Total Cost 

$18,064.52 

$71,934.72 

$3.750.00 

Total A/P Study Funds ............ $93,749.24 

State Matching Funds Applied in J. R. Horsley SWCO 

A. BMP Allocation 

B. Technical Assistance 

N/A 

N/A 

N/A 

N/A 

$29,167.00 

$2.081.00 

Virginia Total Matching Funds .... $31,250.00 

Total Project Funds ....................... .... ........ $124,999.24 



Appendix 2. l ist of Participants 

Tons Mar..Jre 
Na1110 Practice County Managed Cost·Share s 

w. Young Pit Southanpton 550 S11,nO.OO 
J. l OWt' l agoon Southarrpton 3054 $14,100.00 
w. Carr Lagoon Isl e of Wight 1045 $15,089.72 
c. Fowler Pits Suffolk 1045 $17,100.00 
R. Parson l agoon Surry 1341 513,875.00 

Subtotal .. ....... .. ....... 7035 <71,934.72 

P. Roberts Purp down Greensvi lle 2537 $1,203.79 
Fajna Brothers Purp down Creensvi lle 2155 $1,053.51 
G. Hawk ins Purp down Greensville 4255 $1,660.00 
c. Allen Purp down Greensville 984 $ 472.00 
J . Clements Purp down Greensville 3217 $1,543.15 
0. \lhe-eler Purp down Sus-sex 632 $ 510.00 
w. Young Purp down Southa~ton m $ 306.58 
R. Drake Pt.rrp down Sout hal!l'ton 4136 $ 820.79 
H. Vincent Purp down Sout harfl'ton 4612 $1,958. 26 
P. Sra.nch Ptr.p down Southa"l)ton 526 $ 504.44 
L. llhitley PUTp down Soothampton 3219 $1,544.00 
J . Newsom P~.r.p down Southafll)ton 3096 $1,485.00 
R. Holland Purp do<m lsle of \light 3110 $1,492.00 
II. Daniels 

·- do<m 
Suffo lk 3000 $1,439. 00 

E. Felton Punp down Suffol k 715 $ 320. 00 
H. King Pt..mp down Surry 2667 $1,135.00 
J. Appel Pump down surry 1366 $ 617. 00 

Subtotal . ......... . ....... 41,002 $18,064.52 

Total for all C·S ........... ... . . ... 48, 037 $89,999.24 



Appendix 3. Nutrient Management Agreements 

The followtnQ aer..-nt was s i gned by all pert icipints in the project. This state:nent utabll shes the 
ntc•sshy of now ~lyh~ tht: rutrient NNgement plans. wh ich were devel oped fo,. each fan~~~. It ic \ol'deratood 
that eh8f'Ve.s in CrQf:!Pine practices will r~;rt edjusments in t:his nutrient ..,...gment plan. The intent b 
that tha prinelples applied, pert lcularly In the ut il hat l en of swi ne manure , be consisuntl y cont l rued. This 
espec:t r-tprt:s:enu one of t,he .ost a l;nlflc:ant Kee~~~pU shiRnts of tM Proj ect. 

Nutrient Management Agreement 

The Underslened hereby agrees to comply with the animal 
waste nutrient management plan developed fo r this farm with 
necessary revisions reflecting changes In crop rotations and 
manure compostltlon. failure to comply will result In the 
reimbursement of the cost-share funds awarded. 

Slg,ure of Applicant 

~ 
Title Date 



Appendix 4. Cost-Share Agreements 

Th~ following agr i«JJeftt fora used represents • contractual tnSerstandi ng between the LIIJ"downer s 
part l ~ i pat in; in the proje-c:t and the two Soil and Vtter Conservat ion Di stricts hendll n; the applicati ons t o 
receive cost-share ess istence. These obli ~te those i ndividuals reeeivi n9 fund$ for the construction of new 
storage fac ili t i.s for thefr proper .. tntenance for • period of ten years. 

ANIMAL WASTE MANAGEMENT 
DEMONSTRATION 



Appendix 5. Example Priority System Sheet 

The follc.rirc an .. t was used as a Mini of objectively aueuil'l!; the relat ive 1o1at•r quali't)' fa:pact of 
W potential projects. betng c:onsidf!red. Thb provided a ....... to eh.oost be·tween a lternetiv• projeeu wit:htn 
a t:OI.I'tty that would hvor those providing the greatHt water cpJIIl hy bentflu . 

J.\NtlNC $TS'Jl)C ftM! OIOIAN PROJECT CAHDIDAT!:S 

LUIDOVRII 

·.-.-.-K-.-.--.-.--.-,-.------------------- SO pelet e •••· 
Ll•• e tr eee l• tee 4let 
R••~•r h•J• or cewt 0·100 

100 • 
Dl e t e ec • te wete r e up p l ' l ate 
or r e c et• lftl \lue lle e e tr eae 

L• •• thee 1000 f eet 

£kOSI Oil 

1000 fee t - 2JOO f ee t 
More the e 2)00 f eet 

CulliJ I p r ee1et 

Ole t a ec • re wa t e r • •pplJ l ake 
or ~lve line atr ea• 

~·•• thee 1000 feet 
1000 [eat - 2JOO f eat 

•• ,. ·~·· 2)00 • •• , 
C•• • t crap preaeetiJ • ••4 

••• • •• ,,.,, .. ,., .... ,, ...... , ... . 
• •• 0 • • • 

PtSTlClDll A"D t&kTILillll 

!0 

0 

A. Cr op l et at Son 
tor • b •• or DO) 
so,~·· ·· ,, •• • , o•) 
'o•~•t • (f •• or DO) ==A<. ••• ••• 
Mort thea tOO Ac. 

J so 200 
100 ... uo 
so ... 100 

a. Ol • t • nt t to 1•~• or 
r•c • t•tna ~~-• 11•• 

L••• tha a 1000 f• • t 
1000 l tt t • 1)00 lett 
Mort t~• • 2)00 lt t t 

c. Di • t • ace t• ooo-~lot ll•• 

~··· thtft 1000 , •• , 
1000 ftet - tSOO l ett 
~ore thto 1)00 f ••t 

t o - 100 pehtt 
lt tt ttua 60 

• 
) 

TOtAL JCOll 



Appendix 6. News Release Used 

The following news release was provided to papers commonly 
subscribed to within the Pr oject area . These included: 

The Suffolk News-Herald 
The Smit hfield Times 
The Independent Messenger 

The Tidewater News 
The Sussex- Surry Dispatch 
The Southside Sun 



NEWS RELEASE 
Date Sent: August 8, 1989 
Release Date: Immediately 
Contact: Mike Skinner 
Tete: (804) 925-2470 

DEMONSTRATION SEEKS TO ABATE ANIMAL WASTE POLLUTION 

SUFfOLK - The safe storage and disposal of animal waste, particularly 

that of swine, has become a major concern of state officials and 

environmental groups in recent years. Such wastes, which include 

nutrients, have been linked to water quality decline in rivers and in the 

Chesapeake Bay. 

A demonstration project initiated by the Virginia Department of 

Conservation and Recreation, Division of Soil and Water Conservation 

(DSWC) seeks to help farmers find better ways of using an imal waste. DSWC 

Environmental Pla nner Jim B. Lewis heads the project which features 30 

sites. 

" The most serious problem is waste storage. In a lot of swine 

operations, animals aren't confined so s torage of the animals' waste is 

impossible," said Lewis. The demonst ration project enables the Peanut and 

J. R. Horsley Soil and Water Conservation Districts to fund construction 

of animal waste l agoons in which waste is sto red. The two districts 

·more -



Take Two 

encompass Greensville, Sussex, Southampton, Surry, and Isle of Wight 

Counties and Suffolk. The DSWC will pay 75 percent of the lagoons • 

construction costs. 

The project a lso stresses the use of animal waste on cropland to 

supplement commer cial fertilizer. Up to 25 farme r s in these counties will 

be paid from $2 to $4 per acre to apply the swine waste, which includes 

nutrients vital to crop production but harmful to aquatic life. 

The demonstration project requires a nutrient management plan from 

each participating farmer. According to Lewis, "The plan determines the 

fertilizer value of t he animal waste and it insures that the waste is 

applied in proper a mounts and at the proper time for crop uptake. This 

assures large crop yields while minimizing the chance that excess 

nutrients find their way into streams and groundwater.• 

The USDA Soil Conservation Service, the DWSC, the Virginia 

Cooperative Extension Service and local soil and water conservation 

districts help develop the plans. ror more information, contact either 

district or call the oswc at (804) 925-2470. 

-30-



Appendix 7. Sample Nutrient Management Plan 

The nutrient management plan provided here as an example is 
representative of the type of work done for all participants in the 
Project. Detailed plans of this type to direct the proper use of 
the swine manure produced on each farm are key to assuring a water 
quality benefit from each BMP installed. 
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COMMONWEALTH ofVIRGINIA 

DEPARTMENT OF CONSERVATION AND RECREATION 
DIVISION OF SOIL AND WATER CONSERVATION 

REGIONAL OFFICE 
1St8 Holland Road 
Suffolk, VA 23(3( 

June 11, 1990 

Dear Mr. Appel, 

It is my pleasure to provide you with the enclosed Nutrient 
Managment Plan. This Plan represents your decision to manage the 
farm's nutrient resource in the most economically and 
environmentally sound manner. The Plan is designed to meet your 
needs and current farming practices. If for any reason your 
operation should change please contact this office so the necessary 
revisions can be made. If I can be of any help with the 
implementation of this plan or if you have any questions please do 
not hesitate to call (tel . 804-925- 2469). 

~;·;a£ 
Harry 0. Dalton 
Nutrient Management Specialist 

rna 
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SOIL DESCRIPTIONS 
Name: John Appel 

Soil Name Yields for Common Crops 
(Include Productivity 
modifiers) Group 

Corn Peanuts Wheat Soybeans Pasture 

Slagle (10) 2W 125 Bu. 3500 lbs. 45 Bu. 40 Bu. 9 Aum. 

Yamassee ( 82) 2W 120 3000 40 45 8 

craven (83) 2W . 115 2900 55 45 10 
B 3E 105 2800 50 40 10 

Yield Potential from: 

* X scs Soils 5 

* Soil Survey 

* Farm History 

DCR/DSWC (11/89) 





Nutrient Management Job Sheet 

Name: John Appel Tract # : 837 County : Surry 

Nutrient Manure N - p - K 
Field Acres Crop Yiel d Needs (Nutrients Other Sources (Surplus) 

Rotat i on Potential (Soil Test) Per/Loads) (legume , etc.) vs. Commercial * 
N - p - K N - p - K N - p - K Needed N - p - K 

Lagoon . 5 i n . 
1,2,3 85 small 60 Bu. 100-60-60 65-4 8-45 45-0-0 (10)-12-15 0-0- 0 1 

grain foll owing 
3 peanuts 

tract Pits 3000 gal 
(3) 56-32-38 (1)-28-22 0-0-0 2 

' 
Lagoon 1 inch 

grain 100 Bu. 125-60-60 131-96- 90 o-o-o (6)- (36)- (30) o-o-o 3 
I sorghum 
I 

Pits 6000 gal 
I 49-59-70 76-( 1)-(10) 75-0-0 4 
I 

peanuts 3000 lbs. o-o-o 0-0-0 0-0-0 0-0-0 0-0-0 

I 
I 

*Notes 1. Based on appl i cation of lagoon effluent at planting or early growth stage on small grain at 
.5 inch 1 acre by i rrigation following peanut rotation. If not following peanuts, can use .75 i n . I acre 
2. Same as #1 except application of 3000 gals . 1 acre from pits immediatel y incorporated. 
3. Based on application of l agoon e f f lue nt at planting or early growth stage for grain sorghum at rate 
of 1'1 per acre following small grain. 
4. Same as #3 except application of 6000 gal s. per acre from pits for no-till sorghum, with no incor­
poration. Pit manure is based on average values - test when ready to pump. 
5 . When no manure is used , follow soil or tissue test. 



Name: John Appel 

Nutrient Management Plan Narrative 
Page: 1 

ANIMAL NUTRIENTS 

This is a swine operation with 80 sows, farrow to finish. The con­
finement facilities consist of: a cargill floor and lagoon to accommodate 
600 finish hogs; a farrow house with pit to accommodate 20 sows; a nursery 
with pit to accommodate 350 pigs. The lagoon and pits are designed for 
180 days storage of 308,286 gallons between the minimum and maximum 
operating levels, and 47,932 gallons in the pits. 

Twice per year the facilities will need pumping. The lagoon will be 
pumped by irrigation, and the pits with a honey wagon, in the fall on 
small grain and in the late spring on grain sorghum . The fall application 
can be incorporated but the spring application is applied to no-till sor­
ghum. (See Manure Utilization Worksheet pages 1 and 2, Manure Composition 
and Values, and the Job Sheet.) Since the storage pits are new, the 
values used are averages. Manure samples should be taken and analyzed 
when ready to pump. 

LEGUME RESIDUE 

A credit for nitrogen should be given following the harvest of legume 
crops such as soybeans and peanuts. (See sheet on Legume Residue.) 

COMMERCIAL FERTILIZER 

Commercial fertilizer should be used to supplement manure and legume 
residue sources of plant nutrients. Split applications of commercial 
f ertilizers, side dressing, top dressing, and timing applications to meet 
plant needs are practices which should be used whenever possible. 

ADDITIONAL CONSIDERATIONS 

Some important factors in the management of this system are: 

1. Utilize manure, soil and t i ssue test recommendations to guide manage­
ment decisions. 

2. Avoid or reduce nutrient applications near streams, wells, or environ­
mentally sensitive areas. 

3. Control erosion in fields receiving nutrient application. 
4. Maintain proper pH levels for maximum plant utilization of applied 

nutrients. 

Additional help can be obtained on erosion and other farm management 
objectives from your local SCS or Extension Service office. 

DCR/DSWC (11/89) 



Manure Composition and Values 
Name : John Appel 

Number o f Animals : 1000 Type: swine 
Total Manure Volume Produce per year: 712,500 gals. (L. 616572fP.95864 

Manure Composition and Value 

Nutrient Availability per: 1000 gals. (Tons or 1000 gal.) 

Year 1 Content Residual N 

N 4.85 lbs. YR 2 0 . 55 lbs. 
P205 3 . 54 lbs. YR 3 0.23 lbs. 
K20 3.31 lbs. YR 4 0.09 l bs. 

I Values from - Manure test: X Average Va l ue: I 

Value per: 1000 gals. (Tons o r 1000 gal.) 

Nutr i ent $/lb. Total value j Nutr i ent 

N 4.85 .24 1. 16 
P205 3.54 .26 0.92 
K20 3 . 31 . 16 0.53 

Total value of Manure: $ 2.61 1 1000 gals . 

27,150 gals. x $2.61 = $70.86jacre 

Manure Ut ilizati on 

Yield Quant i ty Total 
Crop Potentia l Acres Manure; acre Manure Used 

SEE MANURE UT LIZATION WORKSHEETS 

Potential Utilization of Manure: 2,375,500 
Total Manure Produce: 712,500 
Remainder (if a ny) : (-1,663,000) 

DCR/DSWC (11/89) 



t!ANUR§_J!J.:..U.!...l_ZAilOt! 
WORI<SI!EET 

CHOI~ AN PROJECT Sheet I of 2 

1 MIOIJtl'f "or tiAIIURE 308 , 286 (gallons) I 180 days I time 1-l-<:»~-e Hlagoon) 

II tllltHJRE l\tiAI,YS IS lbs /1000 gals. 

9 . 70 _tl 

4 . 73 K20 

5 . 14 _NII4 - N 

2 . 05 ca 

I I I NUTRIENT liVliJI,liBII,l'I'Y 

11. 1 mmed l ale Incorporation 

5 . 06 r2o5 

0 . 81 . ,ttg 

N= 1._ .. ___ • Jnorqanlctl) I (0.5 •organl c tl) 1 (rcnl<hi;"JI) 
( )1( )1( ) = 

p • total P205 

• to t al 1<20 

B. llelayecl Jncoporallon (__L_L_days) Jrr i gaLed 

II = ( . 50 • inorganic N) ~ (0. 5 • organic Ill 1 I reolduaJ) 
' ( · 21);5 . 14 ) I (. 5(9 . 70-5 . 14) ) I ' ·-----~ ) = 4 . 85 lbs/1000 

gal 
r = 0 70 • total r2o5 5 . 06 = 3 . 54 lbs/100() 

K = .70 • total K20 4 . 73 

JV RESIIJII/\1 , N 

Second Year 
Thhd Year 
Fourth Year 

. )2 X (9. 70 - 5 . 14) = 0 . 55 
0 . 23 

= 0 .09 
. OS X II II 

• 02 X 
11 11 

V Arrl.tCliTI ON 

Type of applicator Irrigation 
size of applicator 

lbs/1000 gal . 
lbs/1000 gal . 
lbs/1000 gal . 

Uutrients per Joad N 131 lbs P 96 lbs 

g<~l 

= 3 . 31 lbs/1000 
ga I 

Amount/llcre I" or 27 ,1 50 gals . --------------
1\cree Needed 308, 286.;. 27150 = 11 . 4 acre 
llcres Available 50 sma ll grain and grain sor,.g"'hu"-m"--·---



~IANURE U'J'II,IZATION 
WORKSHEET 

Shee t 2 of 2 

I MIOUN'l'. Of ~IANUR E ....:9t.:S4,.Q86~4L-___ I ga 11 ons I / ...y.eru: ____ l\.9Jls) new pits 

II NANURE ANALYSIS lbs/ 1000 ga l s. ( average) 

....:2~6~. 8:::....__N 21. 2 NII4 - N .:..:14:!..:.·.!.!.o __ P20 5 

_1:..::6:.:..· 7.:___K20 8 . 6 ca .::.5.:... ::._1 --~lg 

I I I NUTRIENT AVAJJ,l\Bli , JTY 

IV 

A . Imme diate Irrcorpo ra t ion 

N = 1~.75 • iuorgardc Nl ·I (0.5 • orgaulc tll 1 lrcol!lttiJI) 
l _.zs_L.ZL I ' I 5(26 a-21 2 I 1 I _ _____ I =1s. 7 Jbs/IOOOG 

P = ~15...._ • total P205 14 . 0 
first year 

= 10 . 5 l bs/1 OOOC 

K = . 75 • total K20 16 . 7 = 1 2 . s 1 bs /1 oocx: 

B. Delayed IncoporatJon ( > 7 days) 

II= ( . 25 • inorganic N) ~ (0.5 • organic II) ~ (r· eslduall 
I . 25 x 21. 2 ~ I . 5(26. 8- 21. 2 I 1 ( - - ---'-1 =8. 1 lbs/JOOOG 

p = 

K = 

RESIUUl\1, 

. 70 • total P205 

. 70 " total K20 

N 

14 . 0 

16 . 7 

Second Year . 12 X ( 26 . 8- 21 . 2) 

Third . 05 X " Year 
fourth Year . 02 X " 

= 

= 
0 . 67 lbs/1000 gals . 
0 . 28 lbs / 1000 gals . 
0 . 11 l bs/1000 gals . 

=9 . 8 l bdiOOOG 

=1 1. 7 I bs/ 1000(; 

V l\PPLICl\TION 

1'ype of applicator Honeywagon 
Size of applicator 1000 gals . 

Immediate Nutrients per load N 18 .7 l bs P 10 . 5 lli... K 12 . 5 l bs /1000 gals . 
Delayed Incorp. 8 . 1 lbs 9 . 8 lbs 11 . 7 lbs /1000 gals . 

l\mount/l\cre 5000 gals. CN- 94 lbs. P- 53 lhs • ....K:_fU_lJ!:o.,.L _ 
l\c res Needed 95 . 864 • 5000 - 20 acres 
l\cres Available 50 small grain and s r ai n sorghum 



LEGUME RESIDUE 

fertilizer applications on crops following a legume crop, or 
grass/legume mixture, should reflect the nitrogen fixing ability 
of the legume. The following are some standard guidelines for 
determining the amount of nitrogen provided by a legume; 

Alfalfa - 40 lbs for grass/alfalfa stand plus 1 lb . for 
each percent of alfalfa (i.e. a 50% stand would contribute 90 lbs. 
of Nl . 

Clover - 40 lbs. for grass/clover stand plus 3/4 lb. for 
each percent of clover. 

s oybeans - 1 lb. per bushel of soybcau yield (not lo 
exceed 40 lbs.). 

Peanuts - 30 lbs. per ton of peanut yield (full credit 
is given to small grain. and 55\ credit is given to corn). 

'!'he ~lanagement Plan Table reflects this N credit by reducing ollter 
nitrogen applications. 

COmiERCIAL 

Commercial terti lizer should be used to supplement manure aud 
legume supplied nutrients (see ~lanagement Plan Table for 
recommendations). Split applications of commercial terti I izer, 
side dressing, and timing applications to meet plaut needs are 
practices which should be used when ever possible. 

ADDITIONAL CONSIDERATIONS 

Some 
(1) 

( 2) 

( 3) 

( 4 ) 

important factors in the management of this system are: 
Utilize manure, soil and tissue test recommendations to 
guide management decisions. 
Avoid or reduce fertilization near streams, wells or 
environmental ly sensitive areas (see plan map). 
Control erosion on all fields receiving any type of 
fertilizer (contact the local Conservation District 
Office for assistance with erosion control needs). 
~lai ntain proper ph levels f or maximum plant utilization 
of applied nutrients. 



Appendix 8. Demonstration and Test Plots 

The following list describes the types and locations of test 
plots and demonstrations established as a part of the Virginia 
Animal Waste Management Project. The summary table is followed by 
a brief report on each individual demonstration. 

Crop Coc...1ty Cooperator Test Res:ut ts 

Corn Gr~ensvi lle Clement$ Manure/Fert ilizer Cooparabl• yields 
c:Cftbinations 

Corn Gre-ensvltte hjne Manure/Fertilizer <no yield data due to crop failure) 
cOIICinatlons 

Corn Southaq:>ton Dra1ce Manure/ Fert ili zer Same yield for $43.60/A tess. 
eoaC Ina t I ons 

Corn South~ton Branch Manure/Fertilizer cno yitld data dUe to crop failure) 
combinations 

Corn Sussex Whee ler Manure/Fertilizer Comparable yields 
combinations 

Corn Surry Kl"ll Honure/Fertllizer (no yield ~te a~afleble) 
combinations 

Corn Suffolk Fe! l ton Hanure/Fertill zer Comparable yields. 
cOfl'lbi nations Manure value S47 .68/A 

Com (no·tltl) Suffolk Daniel MAnUre/fertilizer Comparable yields. 
coaOinations. Manure saved S53.70/A 

Peanuts GrHnSville Roberts Manure only ,_o yield response. 

Peanuu lsl~ of \light Kollond ttat..rre only Wo yield response. 

Cotton Greensvi lle Hawkins Manure/fertili zer No yields avai lable. 
con:t>i net ions 

Grain aorgi'IU'Il Surry Robarts Manure/fertilizer No y ields available. 

Beri!VJde grass Southarrpton Yhitley Manure only No yields available. 



COWAN DEMONSTRATION PROJECT 

Department of Conservation and Recreation 
Division of Soil and Water Cons ervation 

NUTRIENT MANAGEMENT TEST PLOT 

***************************************************************** 
• STUDY: Appl icati on o f lagoon effluent f or n u t r i e nts on • 
• no-till corn comparing to fer t ilizer. • 
• * • • 
* SUMMARY: Response to lagoon effl u ent i s aoparent but the • 
* water conte n t is also obvious . Next year compare * 
• t h e e ffluent with clean water i rrigation . * 
• * 
• * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YEAR: 1990 CROP: Corn 

DESCRIPTION: · ·2 fiel ds adiacent to lagoo n . F i eld 6 (4 acres> 
received 3 '' efflue n t @ 1" applic a t ions. Field 5 
received 1 '' application wi th various fertilizer 
a ppl icat i on along with che ck plot . 

TREATMENT 

l . Starter , s ided ress, manure (3"1 (265Nl 
2 . Starter +manure (3 " 1 (205 Nl 
3 . Sidedress + ma nure (1 ''1 107 Nl 
4. Starter . s i dedress, manut e (l"l Cl77Nl 
s.starter, sidedress. no manure (112 Nl 

AVERAGE YIELD 

127 . 4 bu 
109 . 1 bu 

93 . 5 bu 
81.7 bu 
46 . 4 bu 

FERT$ 

25.64 
11. 24 
10 . 08 
35 . 72 
35 . 72 

PHYSIOGRAPHIC REGI ON: ~C~o~aus~t~a~l~~P~lsa~i~n~s~--------~C~h~o~w~aun~w~a~tse~r~s~hue~d~--

SOIL TYPE/PRODUCTIVITY LEVEL: ~S~l~a~g~l~e~--~Iui~---------------------

CLIMATIC FACTORS: Average except dry and hot i n July 

DATA COLLECTED BY: H. Dalton 9 - 12 - 9 0 

COOPERATOR/COUNTY : Jeff rey Clements Greensville 

COMMENTS : Plot 1 & 2 r eceived lagoon e ffl ue nt in three 1" appli­
cat i o ns at planting. a t 18" hig h and early July . Plots 
3 & 4 r ece ived T7t 1 " applicati ons in early July . 

BACKUP DATA AVAILABLE: Soil samples, ma nure samples 

AUDIENCE: Inviduals and community f a r mers 



CIIOWAN DI'liONSTRATION PROJECT 

Department of Con serv ation a11d Recreation 
Division of Sot I and ~later Conserv ation 

NUTRIENT HANAGEHENT TEST PLUT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
t STUDY• 

• • • • SU~I~IARY I 

• • • • • 

Aoplication of swine manure from pits at pre-plant and injected t 
af 18" high with starter fertilizer and without starter . Also t 
with sidedressing and without , ~nd also with regular fertilize~ 
apphcanon with no manure. ' t 

Yields from various tre&tments were comparable but treatment t 

• costs were variable . t 

----------------------------------·-----·---
t 

• • • ----------- * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YEAR : 1990 CROP I Corn <Pioneer 33891 

DESCRIPTION! (36 Rows with 36 inch width) 4 rows with starter and manure· 
8 rows with manure only ; 12 rows with sidedressin!! and manure, 
and balance wtth no m~nure with regular apnliration o( 
starter and stdedress nitrogen . Eac h manure treatment had 
4000 gals . broadcast at p~e-plant and 2000 r.<~ls . injec ted ~t 

TREA1t1ENT 18" high . nVERI)GE YIELD GaiM FERT COST 
A. Nanure + starter 

79-29-41 + 27-69-120 + 30-0-0 from vines 
Total N ~ 136 lbs . 

B. Nanure only Tota l N - l OQ lbg 

125 

I?Q 

118 

124 

? hu/?c 

hu Ia 

bplac 
' 

bu/ac 

Chm .. •an wa I ershed 

SOIL TYPE/PRODUC TIVITY LEVELl Slagle Class IIW Prod-Level 2 

CLIMATIC FACTORS! Average rainfall for growing season 

DATA COLLECTED BY1 

COOPERATOR/COUNTY ! Roger Drake Southampton Co . 

COI·111EN IS 1 6000 gallons of manure gave comparable yield at less cost 

per acre . 

BACKUP UAlA AVAILABLE t Soil and manure test analysis 

AUDIENCE I ndividuals and community farmers . 

$43 .60 

<;; 0 . •10 

$10. 80 

$67.62 



OIOWAN Df}IONSTRATION PROJECT 

Department of Conserv ation a nd Rec reation 
Division of Soi I llnd Wllter Conservation 

NUTRIENT HANAGEHENT lEST f"ltlr 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
t STUDY • Application of lagoon effluent from swi ne laooon to t 
t supply nutrients for no-till corn and compar~ to t 
t regular fert i lizer use . t 
t 
t SUt1MARY 1 

t 

• 
t 
t 
t · 

Yield was somewhat better from the effluent aoplicatjon . 

but the additional water probablv made the difference 

at a very hot and dr y period . -----

• 
t 

• t 
t 
t 

• 
t -------- • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YEAR: 1990 CRUPt Corn (no-till) 

DESCRIPTION: 

Plot 1 

on cor n with no commercial fertilizer applied on half 
of field; compared to balance of field with no manure 
and regu l ar fertilizer tr~atment . 

TREAHIENT 

All laXnon effluent Total N-132 lbs. 
102-5 -163 + 30-Q-0 from vines 

f\VERf\GE YIEL!J 

98.3 bu / ac: 

FERT COST I AC 

0 . 00 

Plot 2 Starter 250 lbs 6-18- 36 + 100 lbs 
N sidedress~d + 10-0-0 from vines 
Total N=145 lbs 

29~3.:..· 7!.--!b'-'u<L/ .!!.a"-c ____ <:53 70 

PI IYS I OGRAPf I I C REG I ON 1 Coastal Plain CllO•·an ,,·atersh"'e"'d~---

SOIL TYPE/PRODUCTIVITY LEVELl Eunol~, Suffnlk Prod Level 2 

CLIMATIC FACTORS! Average e•cept hot and dry in Julv 

DATA COLLECTED BY1 Harry Dalton 

COOPERATOR/COUNTY! lhlliam Daniel Suffolk 

COI1f·IEN IS 1 Yield was reduced due to dry and extremely hot in 

July . Second inch of effluent weo; applied in July helped . 

BACKUP DATA f\VAILABLE t Soil and ma nure test andlvsis 

AUDIENCE: Individuals And community farmers . 



CHCMAN DFJiONSTRATION PROJECT 

Depa r tment of Con!lervatl o n a nd nec r eation 
Di v i!lion of S c i I a n d ~late r Con s ervatiofl 

NUTRIENT HANAGEHENT TEST PLUT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • t STUDY, Application of swine manure from Farrow Nursery Pit t 

* • t and anaerobic lagoon on corn . t 

• 
t SUt1HAn Y 1 
t 

• • 
t 

• 

The 3 plots were about the same yeild compar i ng eff luent 

from the lagoon or pit to check plot with only fctiJjzer • 

• • • 
t 
t 

t 

• • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YEAn : 1990 

DESCRIPTI ON! 

CROP 1 Corn 

36 row plots had : ( f ) appl ied 7000 gals . effluent from pit , 
(2) 1000 gals . Lrom lagoon, (3) no manure tert 

(Manure plots received 25 l bs . N. sidedressing) 

1REAH1ENT AVE RAGE Y I E LIJ FERT. COST 

I . 7000 gal s Z2nR~e4fagoanN±19~ J g~ · N 

2. 7000 gals. ~~~h~t + 25 1~8~0~ lbs. 

3. No manure, 130 N, 60P, 60 K Na130 lbs. 

Approximately 30 lbs . N for peanut vi nes 

PIIYS I OGRAPII IC REGION! Coasta l Pla i n 

SOIL TYPE /PRODUCTI VITY LEVELl Eunola 

116. 5 bu/ac $ 6. 00 

122.9 bu/ac $ 6. 00 

121.3 bu/ac $56. 40 

( Manure Value $47 . 6¥..~.:.) 

Chowan water shed 

II 

CLIMA TI C FACTORS! Average rai n for growing season ( Short dry period J uly) 

DATA COLLEC TED 8 Y1 H. 0 . Dalton Suffolk 

COOPERATOR/COUNTY ! E. L. Felton Suffolk 

COI1t-IE N I 5 1 Manur e was applied and incorporated prior to planting . Previous crop 

peanuts (30 lbs . N) 

BACKUP DIHA AVA I LABLE! Soil tes ts , manure tests 

AUDIENCE: farmers I ndividuals and community 



CXMAN D&!ONSTRATION PROJECT 

Department of Conservation and Recreation 
Division of Soil and Water Conservation 

NUTRIENT HANAGEHENT lEST PLOT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • t STUDY 1 Application of swine lagoon effl~:enl for cottoP as nutrient t 
* srur-::e at ra te of 1" or 27 , 150 g.ols / ac . compared to comme rcial* 
* fertilizer. t 

• * 
t SUMMARY 1 Lagoon effluent was applied by commercial applicator later t 

* • t than desired (late J uly) . No apparent yield difference in t 

• • 
* 

treatment . • • 
* • * 

*****•··························································· 
YEAR: 1990 CROP • Co~ton 

DESCRIPTION: A~proximately h?.lf of field (14 acres) received 1" o' ef<lu<>nl 

in late July along •·ith starter fertilizer at planting. The 

balance of field received normal fertilizer application . 

TnEAlMENT AVERAGE YIELD 

Starter ~ ~jQedress Total - Bil 54 108 (lf..,ahl e rr. check ··ie 1 ds \ 

Cno mnnure) 

2. Starter + 1" manure Total ; iS-74-123 

PHYSIOGRAPHIC REGION1 Coastal plain Chowan •·atershed 

SOIL TYPE/PRODUCT IVITY LEVELl Empo:-ia Group 2 

CLIMATIC FACTORS! Average rain except dry period in August 

DATA COLLECTED BY1 Harry Dalton 

COOPERATOR/COUNTY! Glen Hawkins Greensville Co . 

C0t1MENTSI Interested in trying test next year with early application to 

plot with no commercial fertilizer . 

BACKUP DATA AVAILABLE• Soil and manure test analysis 

AUDIENCE: Individual and community far mers (Farm supply dealer) 



COWAN DEMONSTRATION PROJECT 

Department of Conservation and Recreation 
Division of Soil and Water Conservation 

NUTRIENT MANAGEMENT TEST PLOT 

***************************************************************** 
• STUDY: Applicati o n of swine lagoon e f f l uent to grain sorghum * 
• following barley compared to plot with sidedresss • 
* itro en . • 
• * 
• SUMMARY: Yield l ooked good but no aoparent response to * 
* reorsese to additional N. * 
* • 
* 

* 
* 
* ***************************************************************** 

YEAR: 1990 CROP : Gr ain Sorghum 

DESCRIPTION: 12 rows with manure and 30 lbs. N sidedressed. 
Bal a nce of field received 1'' application of manure 
onl . 

TREATMENT 

1 . 12 rows with 30 lbs. nitrogen 
Total N = 161 lbs. Sidedress + 1'' manure 
(131-96- 90) 

2. Manure 1" apolication (131-96- 90! with 
no fertilizer Total N•131 lbs. 

AVERAGE YIELD 

No yield data 

PHYSIOGRAPHIC REGION: ~C~o~a~s~t~a~lL-LPal~a~i~n~s~ ________ _:C~h~o~w~a~nL-w~a~t~e~r~suh~e~d~--

SOIL TYPE/PRODUCTIVITY LEVEL: ~Sal~a~g~l~e~,~Y~a~m~a~s~s~e~e~--L~e~v~e-1_.2 ________ __ 

CLI MATIC FACTORS: ~A~v~e~r~a~g~e~s~e~a~s~o~nL------------------------------------

DATA COLLECTED BY: uH~- ~D~a~l~t~o~nL-------------------------------------­

COOPERATOR/COUNTY: ~J~o~h~n~A~p~p~eul~--------------------~s~u~r~r~y~--------

COMMENTS: Will check for residual N on next crop in rotation 

BACKUP DATA AVAILABLE: Soil and manure test analysis 

AUDIENCE : Inviduals and community farmers 



COWAN DEMONSTRATION PROJECT 

Department of Conservation and Recreation 
Division of Soil and Water conservation 

NUTRIENT MANAGEMENT TEST PLOT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* STUDY: Apolication of swine l agoon effluent on peanuts to * 
* determine yiel d r esponse . * 
* 
• SUMMARY: No yield response was apparent . 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

***************************************************************** 

YEAR: 1990 CROP: Peanuts 

DESCRIPTION: Long rows in field received.5" of effluent with 
remainder of field normal treatment . 

TREATMENT AVERAGE YIELD 

1. 10 ac. with .5 effluent 141-17-391 No y i eld data 

2.Balance of field no fertilizer 

PHYSIOGRAPHIC REGION: ~C~o~a~s~t~a~l~~P~l~a~i~n~s~--------~C~h~o~w~a~n~w~a~t~e~r~s~h~e~d~--

SOIL TYPE/PRODUCTIVITY LEVEL: ~S~l~a~g~l~e~--~L~e~v~e~l~1~P~e~a~n~u~t£s ________ _ 

CLIMATIC FACTORS: e 

DATA COLLECTED BY: ~H~-~D~a~l~t~o~n~---------------------------------------

COOPERATOR/COUNTY: £P~e~r~r~y~R~o~b~e~r~t~s~--------------~G~r~e~e~n~s~v~i~l~l~e~~c~o~---

COMMENTS: Treatment B is standard practice for peanuts with P & K 
applied to previous crop. (Cornl 

BACKUP DATA AVAILABLE: Soil and manure analysis 

AUDIENCE: Inviduals and community farmers 



COWAN DEMONSTRATION PROJECT 

Depart ment of Conservation and Recreation 
Di v ision of soil and Wate r Conservation 

NUTRIENT MANAGEMENT TEST PLOT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• STUDY: Application of 3000 gallons swi ne manure from farrow- • 
• nursery pit vs. chemical fer t i l izer . • 
• • 
• SUMMARY : Same yie ld from both plots . No r esponse to manure • 
• • 
• 
• 
• 

• 
• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

YEAR: 1990 CROP: Corn 

DESCRIPTION: Application of manure and without manure. Each 
r e ceiv ed 400 lbs. 6-18- 36 star ter plus 80lbs. 
s idedress N. 

TREATMENT AVERAGE YIELD FERT$ 

l . 104 lbs. N fert + 29 lbs. from manure 112.3 bu. 66 . 72 
+ 30 lbs. N f r om bean vines. ~ I /IJ.s.JJ 

2 . 104 lbs. N fert + 30 lbs. N !soybean 112.3 bu. 66 . 72 
vines) 134 N 

3 . 

4 . 

PKYSI OGRAPHIC REGION: ~C~o~a~s~t~aaal-£P~l~auiun~s~--------~C±h~o~w~a~n~~w~a~t~e~r~s~h~e~d~-­

SOIL TYPE/ PRODUCTIVITY LEVEL: ~M~~~up~o~n~i~ILIL-------------------------

CLIMATIC FACTORS: Average rain except d r y i n July 

DATA COLLECTED BY: ~H~.~D~aul~t~o~nL--------------------------------------

COOPERATOR/COUNTY: ~O~a~v~i~d~W~hsese~l~e~r~----------------~S~u~s~sue~x~-----------

COMMENTS : Given time would like to use more manure and less 
fertilizer for plots. <Maybe next yearl 

BACKUP DATA AVAILABLE: Soil Samples. manur e s amples 

AUDIENCE : Inviduals and community farmers 



COWAN DEMONSTRATION PROJECT 

Depart men t of Conservation a nd Recr e ation 
Division of Soil a nd \vater Conser v ation 

NUTRIENT MANAGEMENT TEST PLOT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* STUDY: Aool y manure t o corn p l o t s fdFID l agoon . farrow p it • 
* and fini s h p it at various r ates t o compare each and • 
• with commerci al f e r tilizer . • • • 
• SUMMARY: Corn looked good until J u ly when very hot 
* period at cri tic al t ime reduced yields to 

and d ry • 
fa ilu r e • 

* status o n ent i re f ield . • • • 
* • 

***************************************************************** 

YEAR : 1 990 CROP: Corn 

DESCRI PTION: (13 rows - 1 a c l 1 p lot with 5 000 gal lons e fflu e nt 
f rom fin ish p it. 1 p l ot with 5000 gallons f rom 
farrovl p i t and 1 plo t u s ing 1" l a goon irrigat ed on 
<Bal ance o f fie ld) . 

TREATMENT AVERAGE YIELD 

l . Fin i s h Pit Manure + 30- 0 - 0 {vines ) No yield data 
Total N - 132 lbs . 102- 79- 4 2 

2. Far r o w Pit manure + 30 - 0 - 0 <vines ) 
Total N - 132 l bs. 102- 79- 4 2 

3. La goon manur e + 3 0 - 0 - 0 + 2 0 lbs. N sidedr es s ----- ---­
Total N - 1 26 lbs . 76- 93 - 1 32 

PHYSIOGRAPHIC REGION: Coastal Plains Chowan watershed 

SOIL TYPE/ PRODUCTIVI TY LEVEL: Emporia Level 2 

CLIMATI C FACTORS: Verv dry and hot J uly c riti cal peri o d 

DATA COLLECTED BY: ~H~-~D~a~l~t~o~nL_ __________________________________ ___ 

COOPERATOR/COUNTY : LF~awiun~a~B~r~o~t~h~e~r~s~----------------~G£r~e~e~nus~v~~~· l~l~e ____ _ 

COMMENTS : Dry weather at c r iti cal peri o d reduced yields in entir e 
field. Too poor to c heck y ields. 

BACKUP DATA AVAILABLE: Soil and manure test a na lysis 

AUDIENCE : Inviduals and community farmers 



COWAN DEMONSTRATION PROJECT 

Depart ment of Conservati on and Recreation 
Di v i s ion of Soil a nd Water Conservati on 

NUTRIENT MANAGEMENT TEST PLOT ' 

***************************************************************** 
* STUDY: Applica t i on of s wi ne e ffluent from l agoon . farrow p it • 
• and f i n i sh pit at different r ates on no-till corn to • 
* compa re yiel ds with nor mal fert i lize r pr ogram . • 
• * * SUMMARY: Due to extreme dry a nd hot weat her at c r itical * 
• growth peri od , t he corn was ver y poor , therefore , * 
* no yield check was done. • 

* * 
* * ***************************************************************** 

YEAR: 199 0 CROP: Corn 

DESCRIPTION: (See Treatments) 

TREATMENT AVERAGE YIELD 

l. Lagoon at 6600 gal s /ac 32 - 42 - 29 +90 lbs No yield dat a 
Sid edress N Total N- 122 lbs . 

2. Farrow pit a t 6600 ga ls/ac 37 - 15- 41 + 
55 lbs . Si dedress N + 30 lb v i nes 
Total N - 122 lbs . 

3. Fin ish p i t at 3300 g as/ac 71- 145- 53 + 
50 l bs. Sidedress N. Tot al N 121 lbs 

4. Balance field a t norma l f e r t . 
Total N - 120 1bs . 112 0-25- 50 ) 

PHYSIOGRAPHIC REGION: Coastal Pla i ns Chowan water s h ed 

SOIL TYPE/PRODUCTIVITY LEVEL: =S~l~a~gwl~e~----~L~e~v~e~l~2~R~u~m~f~o~r~d~L~e~v~e~l~4._ 

CLIMATIC FACTORS: Ver y dry a nd hot Jul y 

DATA COLLECTED BY: ~H~-~D~a~lut~o~nL--------------------------------------

coo PE RA TOR/ coUNTY : £Bur,_faa.Jn..uc"'hLL£!Bchr~o'"'t"'h'-'ee.Jr...;s,._ ______________ ,:ils~o'-'u!..!tdh.!.!a3Jml!ip"'-"t"'o"'n'-------

COMMENTS: Wi t h ad equa t e rainfa ll t his wou ld have been a good 
demons t r ation u t ilizing va r ious tyoes a nd r a tes of 
manure. 

BACKUP DATA AVAILABLE: Soil and manure a nal ysis 

AUDIENCE: Invidual s a nd communi t y f arme r s 



COWAN DEMONSTRATION PROJECT 

Department o f Conservation and Recreation 
Division of Soil and Water Conservati on 

NUTRIENT MANAGEMENT TEST PLOT 

***************************************************************** 
* STUDY: Application of swine lagoon e ffluent to peanuts to • 
* no t•?? a fcrti l iserbr5fGcthe/dct.sp,.de. 
* ~ ; * 
* SUMMARY: For this test. there was no not iceable yield • 
* response to e ffluen t and no apparent d etrimental • 
* effect. • 
• 
• * 

* ***************************************************************** 

YEAR: 1990 CROP: Peanuts 

DESCRIPTION: Half o f fi e ld received . 5 i nch of laaoon effluent 
compared to bdlf of field with no effluent and no 
f ertilizer. 

TREATMENT AVERAGE YIELD 

1. \Vi th manure No yield dat a 

2.1-/ithout manure 

PHYSIOGRAPHIC REGION: ~C~o~a~s~t~a~l~£P~l~a~i~n~s~--------~C~h~o~w~·a~n~w~a~t~e~r~s~h~e~d~--

SOIL TYPE/PRODUCTIVITY LEVEL: ~S~l~a~g~l~e~----~P~r~o~d~L~e£v~e~l~2~----------

CLIMATIC FACTORS: ~A~v~e~r~a~e~------------------------------------------

DATA COLLECTED BY: nH~.~D~a~l~t~ollL--------------------------------------

COOPERATOR/COUNTY: ~R&a~y~H~oul~l~a~n~d~----------~I~s~l~e~o~f~W~i~g~h~t~----------

COMMENTS: Will check the response to residual n itrogen to the 
following corn rotati on . 

BACKUP DATA AVAILABLE: Soil samples. manur e test analysis 

AUDIENCE: Inviduals and communi ty farmers 



CIIOWAN DEMONSTRATION PROJECT 

Depa r t me nt o f Co n gervat ion a nd Recreati o n 
Oi v i!lion of S o il a nd Wate r Con s ervation 

NUTRI ENT HANAGEHEHT l EST PLUT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • t S TUDY 1 Application of s~<ine lagoon effluent to Tifton 44 Bermuda t 

* • • t SUHtiARY 1 

* * • 
t 

* 

grass with solid set irri gation s ys tem for i ntensive gr;, :d ng 
ro ram . • • 

* Bermuda was lanted in early June and irri gation system was t 
installed in May, prior to planting . Lagoon e fluent ~·as t 
irrigation applied at .25 inch ra te for a total of 2. 5 inches/ t 
year to supply nutrients and supplemen tal water fo· t 
establishment of the grass . A stand was established t 
and l ooked good at t he end of sunomer . t . ----·--- . ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

YEAR : 1990 CRUPt Bermuda Grass (Tifton 44) 

DESCR I PI I ON t 10. 5 acre field on IUghway 642 . 2 . 5 inches applied per year 

equals approximately 400 lbs. of N p?r acre. 

TREAHIENT AVERAGE YIELD 

10.5 acre field N/A this yPar 

PIIYS I OGRAPII I C REG I ON 1 Coasta l plain Chowan watershed 

SOIL TYPE/PRODUCT I VITY LEVEL : Tetotum , Suffolk Level I ( Bernluda) 

CL HIAT 1 c FACT URS 1 Below r.o•mal rainfall for summer 

DATA COLLECTED BYt Harry Dalton 
--~~~~~----------------------------

COOPERATOR/CUUNTY I L>trn Whit ley Soulhhampton Co 

cur11·tEN rs , This field will b" cross-fenced and i nlensivelv ?razed next 

year with s urplus cut for hay. 

BACKUP OATA AVAILABLE • Soil and manure test analysis . 

AUDIENCE: I ndividuals, community farmers and field day 




