Septenber 5, 1974

MEMORANDUM TO: J. D. Dodson

FROM: F. J. Humenik, -In Charge, Extension
Biological & Agricultural Engineering

Enclosed please £ind the Progress Report for Fiscal Year 1973«74
for the department of Biological & Agriculturel Engineering
Extension, and four success stovies.
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PROGRESS REPORT FOR FISCAL YEAR 1973~74
Biological and Agricultural Engineering Extension
Overview
The diverse work activities in the Department of Biological and Agricultural

Engineering have been positively related to revitalized mational interest in the
securement of adequate food aud fiber at a reasonable cost within constraings of
developing environmental and safety criteria.’ Emphasis during the last production
season has been on the field testing of new technology and continued development of
procedures for more efficient and economical production and processing of

. agricultural commodities. /i)epertmuail programs have emphasized new frontiers in

" gingle and multiple~pick harvesters; reduced tillage land preparation systems; new
erop enterprises such as trellised tomatoes, processing tomatoes, integration of
cucumber and tomato production, and ornamental crops; utilization of solar energy
£or crop drying and heating biolagical reactors; methods for better graim drying
and storage; water management to optimize crop production and minimize frost and
freeze damage; the continued development and implewmentation of trickle irrigationm
for more efficlent crop production; testing to determine the effic:leﬁcy and effectiveness
of seprayers for dissase and imsect control] environmental comtrol of animal product«m
systems with emphasis on underfloor ventilation; and development of total
agricultural waste managenent systems which emphasize energy recovery and ultimetely
retuwrn the waste to the land to elimimate point source discharges. Implementation
of research results in production related areas and waste mnagement hag demonstrated
the value of close cooperation between research and extension workers for the
hnndln:e transfer of technology to the actual prroducer.

The potential value of systems analyais and modeling has become more clearly

visible over the past yesr. The total activity in related areas can be optimized
by coordinated evaluation of the overall system. The systems analysis methodology
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which expresses the scientific approach to comservation of work effort and
optimization of results also provides a mechanism to record efforts in a form
suitable to determine data gaps and facilitate more comprehensive analysis of the
many components that influence the total effort. Computer modeling allows greatex
uwse and applicability of results pursusnt to more coupetent direction of further
efforts.

Bducational activities have emphasized agent training by both ineservice
sessions and personal contacts, cooperative activity with state and federal agencies,
and technology transfer through subject oriented meetings, and publications.

Comprehensive efforts have been made to help producers meet OSHA agricultural
standards end state and federal vegulations for agricultural waste management.,
Several work activities such ae &~H and Safety have veceived cooperative attention
from the total staff.

Details of these activities as conducted by the individual speclalists and
outstanding success stories catalyzed by speclaliste’ efforts either individually
or in cooperation with others according to work avea follow.

Horticultural Crops
Cucumber mechanization continued at a slow pace, with a few new harvesters of

the onceover and the multiplespick type brought into the state for the 1974 season.
Mechanical difficulties plagued the self«propelled version of the multiplespick
harvester which was intzoduced this year. FPerformance was good but reliability was
poor. Design improvements were made and incorporated by the manufacturer to remedy
the situation. Oncm_ harveater performance once again proved to be highly
dependent on the crop produced: if the field is clean and a gouod crop of cukes is
on the vines, the machine will take them off and put them in bulk contaimers in an
acceptable fashion. Profitable yield, harvest scheduling, and general menagement
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difficulties continue to be the major problems with the onceover harvesting approach.

Congiderable attention was given to ;Mllng and evaluating new b.d‘lhlm
and cultivation equipment for cucumbers, with the objectiveés of reducing costs and
pover requirements while increasing the spsed of those operations. The new devices,
which are made up primarily of standerd tillage tools, not power driven, proved
equally as effective as the power drivem rotary tiller currently being used for bed
preparation and cultivation, and achieved the objectives set forth above.

The proper epplication of vematoeides to cucumbers was stressed at saveral
cucumber meetings, with the result that the major pickle companies' field ‘
coordinators have begun to make the application properly with suitable equipment,
and will urge the practice on theilr growers. ’

Production of processing tomatoes incorporvating mechanical harvesting was
initiated in North Carolina in 1974, with 100 acres being grown by two farmers in
Robeson County. Most of the acreage was transplanted, but 15 acres or mowe were
directepeeded in the field. A horticultural specislist and a blolo;imllmd
agricultural engineering specialist cooperated in aseisting the growers with all
phases of production planning and implementation. Bedding snd seeding equipment
wae provided for establishing the crop, and use of am air-blast sprayer was arranged
for disease and insect comtrol on cme of the farms. Experience avd knowledge gained
from this effort will be available for the benefit of extension workers and other
growers who elect to produce processing tomatoes. y

Additional tests to determine the efficacy of different types of sprayers for
digease and insect control on vegetable crops, particularly tomatoes and cucumbers,
were conducted during the 1974 season. It is anticlpated that these tests will
provide a sownd basis for recommendations on types of sprayers best suited for these
and similar crops, as well ag proper operational techmiques. A pocket-size sprayer
calibration guide was prepared and distributed.
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In cooperation with a forestry extension specialist and a private grower, a
plece of equipment was designed and assembled to prepare land for planting Fraser
fir Christmas trees in the North Carolina mountains. The machine tills a strip
approximately 20 inches wide and 4=6 inches deep, applies and incorporates fertilizer
into this strip, aMmthv&hlnedmidwia to plant a cover crop such
ae rye in the tilled strip. The area between the tilled strips (vows of trees) is
left in sod to control erosion. A test planting was established on the grower's
farm in 1974, with tillage, types and rates of fertilizer, incorporated and not
incorporated, as the varisbles evaluated. In addition to the test approximately
15,000 to 20,000 trees were set out by the grower im land prepared with the machine.
The machine was displayed and discussed on the program of the Christmas Tree Growers
Association.

Yater Menagement
As has been true for the past several years, the water management program in
- 1973=74 continued to be quite diverse, but major emphasis was placed on inter=
departmental applied research programs, to trickle or drop irrigation, to land
application by sprinkler irrigation of anlum. wastes, to the use of sprinkler
irrigation for frost and freeze protection, and to a study of agricultural um
needs in North Cavolina,

The water management specialist comtinues as a coemntor:' with the Department
of Horticultural Science on a grape irrigation=cultural practices study, an apple
irrigationwenvironmental control study, a greenhousesvegetable study in which trickle
or drop irrigation ie one of the variables, and an apple irrigationedrip irrigation
study.

During the past year considerable intervest in using eprinkler irrigation for
£rost and freeze protection was developed among growers. The water ninm
specialist hes worked with several growers on the design and h-ulhunq!
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sprinkler irrigation systems for this purpose. All should be in operation for the
1975 crop year. Also in the past year several trickle irrigation systems for apples
have been designed. Two of these systems were installed for the 1974 crop, and
others will he installed for the 1975 crop.

Data will be collected from the frost and freeze protection system and from
the drip irrigation systems. Each of these systems has been installed in cooperation
. with Dr. C. Richard Unrath, apple physiologist in the Dapartment of Horticultural
: Science. In addition to these farmer installed systems, a system for frost and
freeze protection and crop cooling was installed on five varieties of apples in an
orchard in Henderson County. From earlier work on using sprinkler irvigetion for
erop cooling a jourmal article, “Evaporative Cooling of Delicious Apples = Economic
Feasibility of Reducing Environmental Heat Stress,” Journal of American Society of
Horticultural Science, Vol, 9%, No. 4, pp 372+375, was authored by Unrath and Sneed.

Work also continued on land application of wastes using sprinkler irrigation.
An automsted permament irrigation system was designed and installed on Rentucky 31 .
fescue grass at the Unit II Swine Facility to study the effect of swine lagoon
effluent to the grase and algso the runoff from a Cecil clay soil. The Rendleigh
Dairy project which includes solid waste removal, msltiple lagooning, land application
through sprinklers, and re-use of waste water for floor flushing was completed and
placed in operation. wo companies were assisted with rather extensive land
application systems. Chick Sales, Inc., of Siler City, a new hatchery, and Nusllay
Packing Co., of Forest City, a mew slaughterhouse and packing plant for beef and
pork are installing waste management systems which imclude land application using
sprinkler irrigation, auu\o:tmw.uuhmbum of Water and Ailr
Riasnessn el ke 0041 Camimaksin Rvise.

The Tenth Annual Conference of the lmth. Carolina Irxrigation Society, to which
cbnt«m-pahlh: serves as technical advisor, was held in Raleigh in
November 1973, with some 145 in attendance. The program theme was land application

\
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of waste. This meeting was attended by some 20 agricultural extension agents.

The North Carolina Land Inprovement Contractors Association was formed in
1973, The water management specialist serves as techmical advisor, and J. C.
l'.l'_m. retired pmmx«x and Agricultural Engineering Extension Specialist,
serves as executive secretary. These two people, plus Dr. George J. Kriz, were
instrumental in the formation of this Association. The first annual conference was
held in Raleigh during January 1974.

A project report covering Phases I and II of a study entitled "Agricultural
Mmumc.mxm"mmmuuupm 1973, Phase III of this
mmq:muemmsmofhmmmmemm
Carolina Water Resources Research Institute is curremtly underway. This study which
combined efiorts of exteusion and research faculty is designed to provide tools to
predict agricultural water usage and also to determine optimm crop mix under a
limited water availability regime. Two areas are being studied in Phase IIIl. These
ave Weke County and the Tar-Neuse River Basins. This second area is cooperative with
the Soil Conservation Service,

JZobacco Mechanization
Mechanical tobacco harvesters on North Carolina farme increased about sevenfold

in '73. 1In 1972 there were 43 in operation in North Carolina. In ‘73 there were
approximately 300, About U0 are estimsted for '7h. These 800 "combines" can
haryest about 10% of North Carolina’s crop. The acceptance of tlie harvester has
brought into focus the need for sophisticated materials handling equipment for
wmeured tobacco. Experiment Station research using large mechamically filied curing
contalners was viswed by several imnovative faymwers in 1973. These farmers plan to
"d;u'tmn:" with similar systems in 1974. The objective of placing tobacco in the
curing barn "sever touched by the humen hand" will probably become & veality for some
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of these innovative farmers in 1974. This acceptance of research station -éhm.
largely unproven, aué the private farm use of researchers' "idess" are sound evidence
of the rush to and nged for mechanization. '

Extension is playing a vital role in the rush to mechanization by evaluating
proposed idess end advising agents, farmers and menufacturers on engineering
. fundamentals in materials handling and curing requirements.

A farm test using a solar collector to reduce fuel costs is planned for ‘74,
Estimates and preliminery teste promise z 10% to 157 reduction in fuel requirements
by the use of a solar collector the size of the regular barm roof.

Faxn Structures

Major emphasis was given to planaing and development of swine and poultry
housing systems, waste management and the revision of the FParm Service Buildings
and Equipment Notebook. '

Syine Hoysing. The housing systems under seuly continued to be well received
by swine producers with millione of dollars being invested in new construction.
Cireular 481, Ventilation of Swine Buildings, is being printed. This circular
details ventilation procedures for all types of swine buildings and places heavy
emphasis on the widely acclaimed North Carolina Under Slat Ventilation System.

ASAE paper 73«4511 presented at the winter meeting recorded the success of controlled
envivonment in facilities for the breeding herd. One new bullding plan, No, 530,
Sow Gectation llouse, was added to the plan service.

Poultry Housing. The second Poultry Housing Environmental Seminar was held in
Greensboro, October 10, 1973, with over 125 in attendance., Industry supports this
effort by their attendance and gubsequent interest in another seminar scheduled for
October 9, 1974.

Major emphasis has been directed to structurally stable poultry housing and




control of the environment. An article, Recommendations for Preventing Structural
Wealnesses in Poultry Houses, was published in Poultry Digest in Januayy 1974. Two
presentations were given at the Housing Seminar. This specialist was an invited

panelist to discuss the role of the enviromment in egg production at the Southeastera

International Poultry couvention in January 1974.

Cooperative efforts with research personnel enhance our opportunities. Efforts
to dlu show significant potential for improved housing through better biwd
performance and fuel savings.

Miscellaneous. The Farm Service Bulldings and Equipment Notebook was revised
and sent to each county office, Also coples were made avallable to each FHA office
and each Vocational Agriculture department.

' Hven though major empbagis is placed on the three previously discussed activity
areas, this specialist does cooperate to the extent possible with other subject
matter disciplines with subjects ranging from rabbit housing to root cellar
ventilation,

Agxicyltura) Wagte Manggement

" The mjor thrust of the agricultural weste management activities has been to
keep producers updated on the current regulatory criteria for animal waste management
and to implement research findings to provide practical solutions for acceptable
waste menagement for s.ndivic‘uél producers. Inegervice training seesions on animal

- waste management were held in each extension district to review current and pending
regulatory criteria and demonstrate the application and use of the animal waste
management alternative bulletins for swine, poultry, dairy, and beef animals. These
sessions were conducted by specisliste in Biological and Agricultural Engineering,
Soil Science, and Economice to provide interdiseiplimary expertise for consideration
and evaluation of the total productionswaste management system design, vporation,
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and economlcs. These sessions were attended by extension persomel from each county
and representatives from FHA, county end stete board of health, state and regional
offices of the North Carolina Water Quality Division, and SCS. The bighest attendsnce
of sbout 100 was in the western district where the regiomal SCS meeting was held in
eonjunction with the aaimal waste management inwservice training gession. These
meetings along with the publications end individual coatacts have had a positive
educational impact.

Extension Leaflet 191, "Regulatory Criteria for Animal Waste Managenent, " wag
prepared to critique the final effluent guidelines and limitations for the feedlot
industry promulgated by EPA aend published in the February 14, 1974, FPederal Register.
This leaflet along with permit information for the Natioual Pollutant Discharge
Elimination System (NPDES) has been distributed to all county extension chairmen and
other appropriate agencies and persomnel.

A workshop on the land disposal of wastewaters was conducted in association with
the Water Resources Research Institute to acquaint offichh of the North Cavolina
Wdhml“mm. Office of Water and Air Resources, with
the current state-of-the=art of technical and ecomomic considerations for land
disposal systems. Extension specialists from the Departments of Biological and
Agricultural Engineering, Soil Science, and Economice participated in this program.

Supplemental reseavch gracts for work on agricultural waste management have been
swarded by the Envirommental Protection Agency for work on (1) swine waste statewofe
theeart and yvumoff research and (2) pollution from rural land runoff. These studies
will direct sttention to mon=point source discherges from agricultursl lands and
aveas used for the terminal application of amimsl waste which ic currently gaiuning
increased attention since regulations on point source discharges have been finalized.
it is anticipated that these research projects will accrue information to better




- 10 =

assess the magnitude of waste impute or potential pollution associated with non=
point source rainfall runoff from agricultural lands to more corpetently direct
regulatory direction and decisions. Cost benefit considerations of controlling,
restricting, or completely tveating runoff from agricultural lends will play a major
role in the development of final conclusions and recomnendations.

Research results on unit processes and systems for agricultural waste mansgement
have .bdm implemanted in the fleld to help producers upgrade existing systems or
m permit spproval for new trestment systems, Alrhough the reseaych on methane
generation from swine waste with a solar reactor hes gained national attentiom, l:hh
work is not to the point that practical recommendations can be made and systems
degigned for actual wnits. Nowever, £ complete waste management system was designed
and installed for a swine producer whose single unaerated lagoon was odorous and
overflowing into a creek that lead to a recreational lake. This total waste
menagement system consists of an aerated lagoon followed by the original unserated
lagoon with excess water being irrigated to land. In addition, the irrigation
qﬁuwm&m&uummlﬂﬁwmph&nﬂaﬂomm
underfloor menure storage pits for precharge and positive cleaning after pit dumping.
ﬁmwmmmmgmmm@taam:mmmmm
which consist of pretreatment, golids or grease removal, followad by an aevated umit
and a storage pond with excess water being irrigated to combined fescue and Coastal
Berumda grass pastures. . i

Au—leMomummdommolwnpdum
dm:r.mumtr&mmﬁamﬁ:mmam, but industries such
es hatcheries or packing houses miot obtain a permit regardless of the waste treatment
strategy. Therefore, comsiderable effort continues to be dw to working with ‘
regulatory agencies to clarify mtm!n-g rvequired for the design, construction,
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and operation of a waste treatment system that meets federal criteria and complies
with requirements for a stete parmit. The deronstration waste treatment systems

being developed in concert with extension assistance will be monitored to evaluate
effectiveness go that this actual performance informatiom can be used to determine.
the validity of cwrrent design strategles and thus lead to more routine design and

permitting in the future.

Eleld Ceops
The major emphasis was placed on chemical application equipment, grain drying,

curing peanuwts, and storage of grain and peanute.

Forty=one extension agents from acroes the state received extensive traiming
in agricultural chemicals and chemicsl application, and these agents conducted
training schools for dealers and applicators who must be licensed under the North
Carolina Pesticide Act. The pesticide training manval was completed for this
training and has veceived wide distribution. The extension agricultural engineer
mcuMmzmwmmMMm:mummx,m
conducted the agent training in the machinery and ulmim ereas. A special
school was also conducted for aerial applicators. An extension folder wae prepared
on sprayer calibration for use out in the field.

Since peanuts are all mechanically harvested and cured, the marketing time has
been shortened. This along with marketing program changes has created a marketing
problen during the harvesting season. Alternative ways to stove the peanute on the
farm have been studied, along with a continuing program on quality peanut curing,

An extension builatin was prepared on grain drying and is now in press, Crain
drying is rapidly expanding in North Carolina, and extensive extension work in this
area is comtinuing.




Power Machinery
A tractor pulling contest was conducted at the North Carolina State Fair and

was @ great success. The extension agricultural engineer is continuing to serve as
coschaivrman of this event, and plsns have been made for another pulling contest.

4B’ .
4«1 work veceived & major emphasis this year. A series of one-day training
schools for extension agents was conducted in each district on emergy comservation.
One of the 4+H electric project manuals was aleo miéad to include enexrgy
conservation.

The 27th 4=H Electric Congress vas conducted at Durham with appromimately 180
boys and girle and 75 adults attending. The Electric Congress 1s sponsoved by the
electric companies in North Carolina and is am award for work in the &4=H Electric
Project. The program consists of an education program, tours, recreation, and
m:«: of awards.

4wl electric demonstration district contests were conducted in each emtension
district with a State Demonstration Contest during 4=H Cuﬁyens.

An Auto Skill Driving Contest was alsc conducted during 4«H Congress, and a
vegional skill driving contest was conducted in North Carolima for the southern
gtates by the extension agricultural engineer and the &4l specialist.

Additional funding was recured for the 4«1 petroleum power program to 'ann
expansion of the small engines demonstration statevide contest.

Three new wnits om safety dealing with power tools, lawn snd garden equipment,
and medicine and household chemicale were submitted for review pursuant to publicatiom

as 4~H program guides.




Safety

Safety in agricultural operations was given coneiderable attention in 1974,
4An Extension Safety Coordinating Committee was formed, with BAE specialist as
chairman of the OSHA Subcommittee. -The takeover of the OSHA administration by the
‘North Cerolina Depavtment of Labor, OSEA Division, brought sbout the need for
educational work relative to OSHA in agriculture, in which Extemsion cooperated
with NCDL. New apgricultural standarde on roll over protective structures for »
tractors and agricultural mechine Buwaruing were proposed by the Federal OSHA
Standards Office, and Extension efforts were brought to bear om modifying certain
provisions of theee standards before they were implemented, and informing agricultural
interests \of the proposed standards and their implications. General safety

educationnl efforts continued at an accelerated pace.




