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This is an age of change. The cha11ges \Yhich haw 
occurred in the agriculture of the· state a11d nation have 
been more rapid and significant during the last t wcnty 
years than in any previous period in history. 

Rate of Technological Change Is Increasing 

Most of the changes in Yirginia agriculture over the 
last 100 years have been largely the results of improve-
ments in technology. Modern technological ad\'an<·es in 
agriculture arc largely the result of scientific discoveries 
or inventions. Some of the improvements have result<'d 
from chance, but by far the most of them have come 
about through the conscious efforts of scicn tis ts and 
engineers. As civilization C1<lva11ccs, the results obtained 
through the deliberate efforts of science and educatio11 
become relatively more important, and those obtained 
by chance, of relative]~· lesser importance. 

The development of the internal comlmslio11 engine 
and its adaptation to farming has had far-reaching effects 
upon agriculture in Virginia and in the United States. 
From 1940 to 1960, the number of horses and mules on 
\'irginia farms declined 673. During this period, the 
number of tractors and trucks on farms in this state in-
creased more than threefold. There is now such a small 
number of horses and mules on farms that the Crop 
Reporting Service has discontinued its estimates of 
workstock numbers. 

The adaptation of electricity to farm use has been 
responsible for further improvements in farm efficiency 
and the attractiveness of living in the country. The use of 
electricity for heating, cooki11g, refrigerating, air-condi-
tioning, pumping of water, and operating of elevators 
and other farm machines are a few ex8mples of how 
electricity has increased farm cfficienc~· and the comfort of 
the farm family. As important as these developments 
have been, the more complete use of electricit>· 011 the 
farm will depend on the development of basic research in 
the field of electric energy ~md electrical engineering. 
In these fields, some major scientific break-throughs are 
likely to be made within the next few years. 

Increased knowledge in chcmistr>· and the biological 
sciences has supplied the basis for major improvements in 
the efficiency of crop and livestock production on Virginia 
farms since 1945. A majority of the varieties of crops now 
grown on farms in this slate are recent creations of 
biological science. Most of them were not in existence 
25 years ago. Present crop fertility practi<'es, as well as 
control methods for insect pests, plant diseases, rodents, 
and weeds, are recent creatio11s derived largely from 
knowlerlge developed in chemistry and biology. 

Recent increased improvements in aninw 1 production 
had their origin in knowledge developed quite largely by 
scientists in genetics, veterinary science, and biochemistry. 

Farming Is Becoming More Specialized 

At present, our most Sll<Tessful farmers are spe<'ialisls. 
Their major job is that of growing things to sell. A 
majority of our commcT<'ial farmers are reducing the 
num bcr of their enterprises and arc C'Onccntrating their 
efforts on a relatively few major interests. In this way 
the>· are able to obtain a more effective use of their labor 
and capital than would he possible if their e11ergies were 
scattere<l O\Tr a wide variety of things. 

In all segments of agri<'ulturc, spc<'ialization is i11-
crcasi11g. This trend seems likely to l'Olltinuc. In farming 
it will he a m·<·essity. 

Farming Is Becoming More Competitive 

Farm i11g is hcC'om i11g i11creasi11gl>· <·0111 pct it ive. l n-
dustry is spending increasingly large sums to find suh-
stit u ks for farm products. Efficiency of farm product ion 
is being promoted in foreign <·nun tries . I11crease<l <'om pet i-
tio11 from domestic industry arnl foreign producers will 
have a <kprcssing effect upon the prices of farm products 
directly concerned. The major emphasis in the future 
will need to be placed on reducing costs of production 
and markding. Farmers will find it increasingly necessary 
to become more cost-conscious. O\rer-cmphasis on price 
will continue to result in shrinking markets, and still 
further curtailments of opportunity. In many instances, 
economic survival of individual farm business units \\'ill 
be conciitio1wd on their ability to increase efficiency. 

Capital Requirements of Farming Are Increasing 

The capital requirements of farming are high and they 
arc increasing rapidk. In 1 %0, the \'alue per farm of 
assets used in farm production in the United States \\'as 
more than 5~~ times that of 19-1-0, and -±5(/(, above the 
level of 1955. The value of productive assets per farm 
worker was more than 6 times as great in 1960 as 20 years 
earlier, ~rn<l 52%1 more than in 1955. 

11 ad prices remained the same, the va Jue of la11<l, build-
ings, equipment, livestock, and supplies used per farm in 
the United States for business purposes would han· been 
~Y ·~ higher in 1960 than in 19-1-0, <md the value of these 
assets per farm worker \\·ould have doubled. Stated in 
a.10ther \\'ay, the average worku 011 Amc:,rican farms has 
twice as much materiel in the form of land, buildings, 
equipment, livestock , and production supplies as he did 
20 >·cars ~1 g< >. 

Capital Is Being Substituted for Labor 

The total of all purchasc<l and non-purchased resources 
used in farm production in the United States increased 
only 3% from 19-±0 to 195~. With the single exception of 
real es late, the relative in tporlancc of the various re-



source components changed drastically within this 18-
year period. 

From 1940 to 1958, the importance of farm labor as a 
production resource declined 473, while power and 
machinery, fertilizer and lirre, and feed, seed, and live-
stock doubled in importance. Very clearly, capital is 
being substituted for labor at a very rapid rate. This 
substitution is taking place because it is profitable for 
farmers to make the change. Wage rates have risen more 
rapidly than have the prices of mechanical power. Machine 
power has, therefore, been substituted for muscle power. 

More Production Resources Are Being Purchased 

Farmers are buying rr:ore and raising less of their 
production resources such as power, livestock and poultry 
feed, seeds, and replacerr:ent livestock. 

A smaller proportion of the farm work is now being 
done by the family than formerly. In 1940, about 803 
of the labor performed on American farms was done by 
the operator and members of the farm family without 
pay. In 1958, less than 603 of the farm work was done by 
the operator and his family. 

Size of Farms Is Increasing 

The majority of Virginia farms are too small to be 
efficient economic units, but their size is increasing. Under 
conditions of modern farming in which capital is being 
substituted for labor at a rapid rate, it is essential that 
farms be large enough so that the operator can afford to 
own and operate modern labor-saving machinery and 
equipment. This he cannot afford to do unless such 
capital investments will pay for themselves rather quickly. 
As capital requirements of farming increase, the more 
necessary it becomes to enlarge the size of the individual 
farm business unit. This principle of economics applies to 
any business endeavor. 

Management Is Increasingly Important 

The principal business of a modern farmer is that of 
producing commodities for sale. In this job he has become 
a specialist. He is operating an increasingly large business, 
has command over a larger capital investrr:ent than 
formerly, and purchases increasinglv larger quantities 
of production supplies. He sells the products of his labor 
and management in a market which is becoming more 
and more discriminating. 

The modern farmer requires an increasingly large fund 
of technical knowledge. He must know how to operate 
and maintain modern labor-saving machinery and equip-
ment. He must know how to obtain efficient and econom-
ical production from crops and animals and, at the 
same time, build up the value of the farm investment. 
Furthermore, his knowlege and understanding must be 
kept up-to-date so that he may be able to make desirable 
adjustments to change. 

Sound business judgement is a prerequisite to success 
in farming, and it is becoming increasingly essential. A 
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farmer must constantly make decisions which are economic 
in nature. He combines various farm enterprises in such 
a way as to make the greatest net financial returns from 
the whole farm. He makes the most effective use of his 
resources-land, buildings, machinery, equipment, live-
stock, production supplies, and labor. The function of 
management is becoming increasingly important in the 
business of farming. 

Agriculture Is More Than Farming 

The idea that farming is an independent entity, separate 
and distinct from the remainder of the economy, is 
largely a figment of the imagination. Actions taken in 
other businesses and occupations, and decisions made by 
others have a profound effect upon the welfare of farmers 
and their families. The interdependence of the v2rious 
segments of agriculture is apparent. 

There is no such thing as "the farm problem. " In 
reality, the so-called "farm problem" involves all of 
agriculture-those industries which supply farmers with 
machinery and equipment, and production supplies; 
the business of farming; and those segments of the economy 
which process and market the products of the farm. The 
problem of surplus wheat is more than a farm problem. 
Suppliers of fertilizer, farm machinery and equipment, 
as well as millers, transportation companies, store.rs, 
exporters, bankers and many others have an economic 
stake in its solution. Similar reasoning applies to other 
agricultural commodities. 

In the past we segmented our food and fiber problems. 
We have put a fence between farming and related busi-
nesses, and have tried to solve the total problem by 
attacking the farm segment only. 

We need to take a new approach. In our research we 
need to treat our food and fiber problems on an industry-
wide basis. This means that we must include those 
industries which supply farmers with machinery, equip-
ment, and the raw materials of production, as well as 
those businesses which process and market the products 
grown on the farm. 

Significance of Recent Changes 

The industry of agriculture, including all its segments 
(off-farm as well as on-farm), is passing through a period 
of extremely rapid change, the most rapid and significant 
in all its history. A majority of the changes (off the farm 
as well as on the farm) which have taken place within 
the last 15 years, are mainlv the results of the recent 
technological revolution in agriculture, a revolution which 
is still in process. 

As a result of the recent technological revolution, the 
most important problem facing all segments of the in-
dustry of agriculture is that of making reasonable ad-
justments to change. 

Under conditions imposed by a rapidly changing com-
petitive society, any segment of the economy which does not 
place a high value on trained intelligence is doomed to occupy 



a subordinate position in the economic world. In this critical 
period of our history, it is important that the industry of 
agriculture in all its segments have available the contributions 
of an alert and advancing science, so that it may make timely 
and intelligent adjustments to change. Research will need 
to keep well ahead of the need for it. 

The Problems of the Home Merit More Research 
The home is the most important social institution in 

America. The farm home, which for generations has been 
the bulwark of American society, is taking on, to an in-
creasing degree, the characteristics of the city home. This 
trend seems likely to continue. 

In the simple agrarian society of our grandfathers, the 
task of rearing a family was relatively simple. Most people 
lived on farms. There was plenty to do and the children 

were assigned tasks suited to their strength and ability. 
Under these conditions, the young learned to take respon-
sibility under the active and sympathetic supervision of 
their parents. It is no accident that the majority of our 
college presidents, our bankers, and great captains of in-
dustry now listed in Who's Who in America were reared 
under this type of environment. 

Since the great majority of children are now reared in 
cities and towns, the job of developing a sense of responsi-
bility in the young is becoming increasingly difficult. This 
is an important public problem which has important and 
far-reaching implications for all segments of the popula-
tion. Rearing a family carefully and well, and many other 
problems of the home, merit the careful and serious con-
sideration of all segments of agriculture. It is an appro-
priate subject for scientific inquiry. 

A balance of work and recreation helps make good citizens. 
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Cornerstones for Soil Research 

The Laboratory 
Laboratory studies of Virginia soils are helping scientists 

understand results of fertilizer experiments. Both types of 
research, field and laboratory, are needed to improve our 
use of fertilizer and lime. 

An example is a study now in progress in the weathering 
of the soil and rock mineral known as mica. A Virginia 
soil, Tatum silt loam, contains 100 to 200 tons of potas-
sium in the first 4 feet of each acre. This potassium is 

By x-rays this diffraction instrument tells the kind of clay minerals 
present in soils. 

found in the large quantity of mica in the soil. Weathering 
releases this potassium slowly and the residue of the mica 
joins the silt and clay fractions. Crops grown on this soil 
show little response to potash fertilizer. 

On the other hand, soils of the Coastal Plain generally 
show little native potassium and little build-up of this 
element when fertilizer is added. Research is underway to 
determine if the potash is being leached out or is "fixed" 
by the relics of weathered mica found in these soils. 

An important recent finding in VPI research is that 
some micas, which have the same name and which are 
present in soil-forming rocks of Virginia, vary considerably 
in their composition and ease of weathering. Micas which 
once were thought to be entirely potassium-bearing have 
been found to contain considerable sodium, which crop 
plants can use only sparingly as a substitute for potassium. 

Another substitute for potassium and sodium in these 
micas is ammonium. This nitrogen-bearing group is 
sparse but in some soils (if a 4-foot depth is considered) 
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may be a greater rerevoir of nitrogen than is the organic 
matter in-the same soil. Generally the ammonium, like 
potassium, increases with depth and is released slowly. 

As these micas weather they may form clays which are 
able to retain (1) calcium and magnesium from lime and 
(2) potassium and other elements from fertilizer in a form 
easily used in plants but only very slowly leached from the 
soil. Research on what happens in weathering is continuing. 

Sulfur in Virginia Soils 
Studies on the need for sulfur in Virginia soils show no 

plant-growth responses to applied sulfur. Apparently 
there is sufficient sulfur brought down in rainfall to supply 
plant needs. What happws to this sulfur once it enters the 
soil? 

Recently, we have found that much of this sulfur is 
chemically held in the clay subsoils common to most of 
Virginia. The amount held often is as high as 2,000 pounds 
per acre. Our aim is to find out how the sulfur is retained 
and, therefore, to predict how much. 

Thus far we have found that the more acid the soil, the 
more likely it is to hold sulfur (as sulfate). The addition of 
lime lowers the acidity and sulfate becomes free to move 
with the soil water. Again, when phosphate is added, 
sulfate is rdeased, suggesting that phosphate and sulfate 
occupy the same sites on soils but that phosphate is held 
much more tightly than is sulfate. Another important 
finding is that the more sulfate a soil contains, the more 
its ability to hold sulfate increases. Thus, the ultimate 
amount of sulfate held by subsoils may be enormous in 
industrial areas where large amounts of sulfate come down 
in rainfall. 

The availability of subsoil sulfur to plants depends upon 
two things: the tenacity with which it is held to the soil and 
the ability of roots to grow in the subsoil. We believe that 
the sulfur is quite readily available in most cases. It may 
be that in very acid subsoils, where root growth is impaired 
and sulfate is relatively insoluble, sulfate deficiencies can 
occur. Work is continuing on this facet of the problem. 

Soil Survey Saves 
Only by soil survey, giving detailed inventory of soil 

types and characteristics, can man determine the proper 
land use, be it on rural, urban, or suburban areas. 

For the past several years soil survey information has 
been increasingly employed as a basis for planning the best 
use of lands for other than agricultural purposes. In April 
1959, the County of Fairfax became the first county in the 
United States to £mploy a soil scientist full time. This 
scientist has saved the tax payers thousands of dollars 
monthly by properly interpreting the soil survey informa-
tion for its many users, such as the County Planning Com-
mission, County Engineers, School Board, and Health 
Department, as well as individual property owners and 
those planning to buy property in the county. 



One of the most spectacular jobs was his assistance in 
locating the Chantilly Airport, one of the largest in the 
world. Along with the selection of the site for the airport 
was the help he gave in locating the access road, and in 
finding road material nearby to replace small areas of 
unstable soil. 

The County School Board has been one of the big users 
of the soil survey. The board consults the soil scientist 
when considering a tract of land for a school site. As a 
result of his recommendation, sites have been shifted or 
changed at a considerable saving of money. 

The county soil scientist has worked closely with the 
Health Department in locating those areas where septic 
drainage systems function properly and designating the 

·poor areas or those where failure can be expected. He has 
been of invaluable help to housing developers in advising 
them on the selection of areas for proposed housing units. 

Proper interpretation of soil survey information has 
proved to be of great value to the orderly and economic 
development of urban and suburban development. 

Apparent also has been the need for much more research. 
Therefore, the Virginia Agricultural Experiment Station 
and the Virginia Department of Health entered into a 
working agreement in order to find out how best to use soil 
survey information for health purposes. A joint study will 
be conducted to determine where the soil scientist may be 
most effectively used in the organizational structure of the 
health department. 

These studies will include soil examination, classifica-
tion and evaluation relative to soil suitability, for septic 
drainage fields, lagoons, pond installation, and other items. 
Data will be collected on absorption, infiltration, permea-
bilitv, and septic tank functions. 

SURVEYS IN PROGRESS 

As of July 31, 1961, over-all soil surveys are being con-
ducted in five counties-Carroll, Madison, Prince William, 
Orange, and Henrico. These surveys are a cooperative 
effort between the Virginia Agricultural Experiment 
Station and the Soil Conservation Service, and in places 
by the county itself. 

Those counties having put up a sum of money in order to 
facilitate completing their survey include Madison, Prince 
William, and Henrico. 

Chesterfield County, because of its great interest in soil 
survey, has obligated itself to put up some $50,000 in 
order to obtain a survey within the next two or three 
years. Work will be initiated there this fall. 

Field work in Prince William County is essentially com-
pleted. On the basis of the interest shown by all the 
agencies, it appears that the county will hire a full-time soil 
scientist as soon as practicable after the survey is finished. 
His job will be similar to the one set up in Fairfax County. 

The Carroll County survey is well under way, some 336 
square miles having already been completed. Field work 
will probably be finished within about 18 months. 

Field work has just been completed in Montgomery 
County, and it is anticipated that the soil survey of this 
county will find many uses among the research and teach-
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ing personnel at VPI. It is also expected that it will be of 
particular value to the county planning board and to the 
health department, as well as individual property owners, 
prospective property owners, and farmers. 

The picture above shows how soil movement results in house de-
struction. The one below shows road f allure caused by unfavorable 

soil conditions. 

Runoff Rates and Watershed Yields 
Water use in the United States quadrupled between 

1900 and 1950 and is expected to double again by 197 5. 
To insure continuing and dependable water supplies re-
quires better understanding of the relationships between 
precipitation and runoff. Leaming why and to what extent 
various factors affect runoff rates and yields is the object 
of current research by the Virginia Agricultural Experi-
ment Station in cooperation with the Agricultural Re-
search Service. 

At present there are 4 very small (under 20 acres in 
area) watersheds being studied at VPI. In addition there 
are 10 other experimental watersheds located throughout 
the piedmont and ridges and valleys regions. These range 
in size from 182 to slightly over 3,000 acres. All of the 
watersheds are equipped with continuously recording 
rainfall and runoff gaging stations. 

Major results to date have been concerned with de-
velopment of suitable gaging techniques; the design, instal-
lation, and calibration of stations; and the development of 
programs for electronic computation of the mass of pre-



cipitation and runoff data. These stages of the program 
are ahnost complete and emphasis is shifting to analysis 
and evaluation of the rainfall-runoff relationships as they 
are influenced by the various watershed and management 
conditions. 

Just how complex these effects can be are illustrated 
very effectively .by data from 2 of the experimental water-
sheds located about 15 miles apart. Brush Creek watershed 
in Floyd County has an area of 915 acres, a slope range 
of 7 to 153; and a land use of 703 pasture and forage, 
203 woods, and 103 cultivation; with rather typical 
Blue Ridge Mountain area soils. During the 3-year period 
1958-1960 it lost an equivalent of 563 of its total pre-
cipitation as runoff. An extrerrcly high peak rate of run-
off of 1.13'' per hour occurred on September 30, 1959. The 
second watershed, Crab Creek in Montgomery County, 
has an area of 679 acres, a slope range of 5 to 303; and a 
land use of 623 cultivation, 313 pasture and forage, and 
73 woods with rather typical limestone soils. During the 
sarr. e 3-year period ( 1958-60) it lost only 313 of its total 
precipitation as runoff; and had a peak rate of runoff of 
only 0.16" per hour. 

Other watersheds under study are also showing wide 
variations in their hydrologic behavior. The research has 
not progressed far enough to assign these differences to 
specific watershed features. 

The picture below shows a "double barreled" box-type 
concrete highway culvert below a 1,980-acre drainage area 
on Chub Run in Page County. The twin "Virginia broad-
crested V-notch weirs" shown in the foreground partly 
subrr.erged were installed 3' upstream from the culvert 
entrance to obtain accurate rr.easurerr.ent of low flows. 
The culvert itself provides accurate measurerr.cnt of higher 
flows. A water level recorder located in the instrurr.ent 
shelter on top of the corrugated pipe stilling well provides 
a continuous record of water depth through the weir. 
These iterrs constitute an efficient and complete runoff 
gaging station at a small fraction of costs by former 
methods. 

Virginia broad-breasted V-notch weirs cut costs. 

Corn without Tillage 
In recent years numerous tillage studies have centered 

mainly on development of mulch tillage and reduced tillage 
procedures. Many of these procedures have given yields 
equal to conventional seedbed preparation. 

Mulch tillage seeks to protect the soil surface by using 
the residues of previous crops as a surface mulch. Tillage 
procedures, such as wheel-track planting in which prepa-
ration of the seedbed is greatly reduced, are aimed toward 
lowering cost of production, reducing compaction from 
machinery, holding more water, and diminishing the weed 
hazard. 

Attempts to produce com with no tillage ot4er than 
that necessary to cover the seed have not been reported. 
This line of research has been restricted because suitable 
methods of controlling the growth of competing vegetation 
were lacking. The advent of effective herbicides has 
greatly increased the scope and potential value of such 
studies. 

Cooperative Experiment Station-ARS research was 
initiated at VPI in 1960, to determine the effects of various 
degrees of tillage of a sod on com production. The main 
objective was to investigage the possibility of growing 
com with little or no tillage after killing the sod with 
herbicides. Eight different degrees of tillage of a pre-
dominantly orchard grass sod were compared. These 
ranged from conventional to no tillage. On the no tillage 
plots the com was planted by hand, using a small soil 
sampling tube to open a hole for each grain. 

The first year's results were very promising. Atrazine 
and amazine both gave an effective kill of the grass sod 
when applied 5 weeks before planting. The rate of growth 
of com without tillage greatly exceeded all other treat-
ments. At tasseling these plants were approximately 2 
feet taller and produced 2 ,000 pounds per acre more stover 
at harvest than the conventional tilled corn. 

Soil moisture in the no-tillage treatments was markedly 
greater through early July and contributed greatly to the 

Dead orchardgrass sod-no tillage-com planted with a small tube 
sampler. 



more vigorous growth. A severe drought from the tasseling 
to silking stage of corn growth resulted in erratic pollina-
tion and highly variable grain yields on all treatments; 
nevertheless, average yields of 90 bushels per acre from 
one band-tilled and one no-tillage treatment were com-
parable to that obtained from conventional tillage. 

This approach to reducing tillage provides a protective 
surface mulch, eliminates weed competition, and appears 
to retain the improved physical conditions which grass 
crops usually promote in the root zone. The method 
appears to have great potential where sod crops are used 
in rotations with corn. Preliminary tests in the fall indi-
cated the feasibility of establishing a cover crop following 
corn with a minimum disturbance of the dead sod. 

In addition to the research now being conducted, further 
research is needed on adaptation of the principle to other 
soil and climatic regions of the state, development of 
rr.echanical planting techniques, methods of fertilizer 
applications, and establishment of crops following corn. 

Rough Seedbed for Com 
Other research at VPI has for some years been directed 

at labor-saving and erosion-resistant seedbed preparation 
for corn. Results indicate that rough-seedbed methods 
should be adopted on mellow, easily prepared soils. Corn 
yields have been as good or better than those from con-
ventionally prepared seedbeds. The research has recently 
been expanded to include soybean production but to date 
no results are available. 

Fertilization 

Fertilize Corn but Not Too Closely 
Injury from large amounts of fertilizer placed in contact 

with corn seed can be serious. Tests and observations by 
research workers at Virginia experiment stations during 
the last several years show that injury was greatest when 
moisture was critically low during the germination period. 
When the supply of moisture in the soil was adequate, 
the placement of fertilizer had very little effect on the 
stand and yield of corn. 

When moisture was inadequate, yields were higher when 
none of the fertilizer was applied in contact with the seed. 
When N, P20s, and K20 were individually applied at 
high rates in contact with the seed, the greatest damage 
occurred from the nitrogen, the least from P20s, with 
K20 falling half-way between. High rates of P20s in 
contact with the seed have caused little damage thus far. 

The data ind,icate that if maximum yields are expected, 
it is advisable to apply not more than 300 pounds per acre 
of a 10-10-10 fertilizer in the row. Any additional amount 
should be disked in previously. 

(This research was done in cooperation with the Tennessee Valley Authority.) 
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One of the rough seedbed methods has been called 
"wheel track" planting and another "strip till" planting. 
Both require a clean, thorough plowing of the soil as the 
first step. The second step is the planting, without further 
soil preparation. In "wheel track" planting, a row of corn 
is planted in the firmed soil of the rear-wheel track of the 
tractor. In "strip till," instead of the planters following 
in the tracks of the tractor, they follow two small tilling 
implements mounted on the front of the tractor in such a 
way that a row of corn is planted in each of two narrow 
strips of prepared soil. The soil between the rows is left 
in the rough state. 

In both methods a pre-emergence herbicide may be 
applied immediately behind the planter. It may be applied 
only over the row, since the rough soil between rows offers 
a poor environment for weed germination. The need for 
cultivation will depend on the weed population and the 
amount of soil crusting. 

"Wheel track" planting is most successful on freshly 
plowed soil. Planting should follow plowing by not more 
than a few hours. The 11 strip till'' method offers the possi-
bility of plowing the soil ahead of planting time, perhaps 
even for several months ahead. 

Savings in the cost of growing corn by these methods 
would range from $4 to $8 per acre with no reduction or 
perhaps a slight increase in yield. In addition, the soil bet-
ter resists erosion and absorbs rainfall more readily. Soil 
compaction caused by machine travel is greatly reduced. 

Placement of a commercial 10-10-10 fertilizer on corn. Left-1,200 
pounds per acre in contact with the seed. Right-400 pounds per 

acre disked in plus 800 pounds per acre applied in a band. 



Potassium for Orchardgrass and Red Clover 
Those who manage orchardgrass-legurr.e forage mixtures 

usually find that the growth of the legume drops sharply 
after a few years. The drop can be checked some, but not 
entirely prevented, by liberal applications of potassium. 

To make the study less complex, scientists at VPI devel-
oped a sand culture technique in which soil is replaced 
by pure quartz sand and the necessary nutrients, usually 
supplied by the soil, are supplied in a solution which bathes 
the roots of the plants at predetermined and ccntrolled 
intervals. This rrethod supplies both nutrients and water. 

The polytethylene containers in the top row contain 
pure quartz sand in which the plants are growing. Those 
in the second row hold 6 liters of solution. The nutrient 
solution drains through a "one way" valve from these 
reservoirs into the quart milk bottles resting on the 

Adjustments are made in equipment so that pumps deliver exact 
amounts of nutrient solution into the plant containers. 

ground. Every 2 hours a time-clock turns on a solenoid 
valve in the air line allowing air under pressure to flow into 
these bottles forcing the solution up a lift tube into the 
plant containers. Here it is distributed through a circle of 
perforated aluminum pipe. 

Managerr.ent conditions are simulated by clipping the 
forage every 18 days. Sorr::e containers have only orchard-
grass in them, others only red clover, and others contain 
both clover and grass. 

Chemical analysis of the plants showed that, at the 
highest concentrations of potassium, the grass took more 
potassium from the solution than did clover when the two 
were growing in the same container. This might be ex-
plained partially by the fact that the growth of clover roots 
decreased at the higher concentrations of potassium. 

Dry matter yields of orchardgrass grown alone and in 
the mixture increased as potassium in the solution in-
creased; whereas, dry matter yields of red clover grown 
alone and in the mixture did not increase at concentrations 
of potassium beyond 40 parts per million. 
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Improvement through Breeding and Testing 
Crop varieties which were suitable yesterday or today 

may not be suitable tomorrow because of changes in 
disease and insect populations, changes in cultural and 
harvesting practices, changes in consumer demands, and 
other factors. 

New varieties do not develop spontaneously. They 
generally are the product of many years of making crosses, 
and selecting and testing. Also, many years of basic experi-
mentation in genetics and breeding methods are essential 
to provide a basis for developing new and improved 
varieties. 

Such research is slow and tedious, and the period be-
tween the making of a cross and the release of a variety 
coming from that cross is from 10 to 15 years. Many 
different crosses are made and thousands of lines are 
selected and tested before finding one with the desired 
combination of characteristics. 

Cooperative research in the development of improved 
varieties is conducted at VPI by the Departrrent of 
Agronomy and the Department of Plant Pathology and 
Physiology. Together they develop new varieties with· 
increased yield, better quality, resistance to the major 
diseases and insects, better harvesting characteristics, 
adaptation to climatic conditions and cultural and 
management practices, and other desired characteristics. 

Alfalfa 
The scientists are breeding for increased longevity and 

yield, along with increased resistance to several diseases. 
Improvement of the Williamsburg variety, originated in 
Virginia, is a major objective. 

Gamma rays and thermal neutrons are used to irradiate 
seeds in an attempt to induce beneficial mutations. In 
both the Williamsburg and Narragansett varieties, numer-
ous variants not normally found in the varieties were 
observed in the R2 generation. Most of these, however, 
appeared to be non-beneficial. Some of the more desirable 
plants have been selected for further evaluation in the Ra 
and later generations. 

Barley 
Jam es, a new variety selected from the cross of Wong 

x .Bolivia, is being released to seed growers in the fall of 
1961. This variety is similar in many respects to Wong, 
and in addition is resistant to leaf rust and is moderately 
resistant to scald. It will be recommended in the Coastal 
Plains and Piedmont sections of Virginia. 

Corn 
The corn breeders at VPI are looking well into the future 

while also making available current gain. It has been 
known for years that many different kinds of germ plasm 
are needed for developing corn hybrids. Unfortunately, 
many top-performing, though variable, varieties have been 
lost to corn improvement work. To develop breeding 
material with great diversity, corn types have been ob-
tained from regions ranging all the way from Canada to 



Mexico, the Caribbean area, and South America. These 
will be blended, allowed to cross pollinate, and selected for 
suitable characters with the objective of developing new 
inbred lines and hybrids. 

The possibilities of dwarf hybrids and hybrids with 2 or 
more ears are being studied. Promising lines adapted to 
Virginia conditions have been developed and are ready for 
intensive evaluation. 

The release of the first yellow inbred lines from the 
Virginia corn breeding project is planned for this year. 
Seed of 10 yellow inbred lines is being increased for possible 
release. Experimental hybrids involving these lines have 
been developed and tested, and some are now in com-
mercial production in Virginia. 

Oats 
Roanoke oats is being released jointly by the North 

Carolina and Virginia Agricultural Experiment Stations 
and the U.S. Department of Agriculture. This new variety 
was selected from the cross of Arlington x (Wintok x 
Clinton 2-Santa Fe), and will be released to seed growers 
in the fall of 1961. Roanoke is a tall growing, stiff strawed 
variety superior to Arlington in yield and grain quality. 
It has resistance to Victoria blight and to some races of 
crown and stem rust. It should replace Arlington in the 
areas where Arlington is recommended. 

Orchardgrass 
Seed of a new synthetic orchardgrass variety is being 

increased so that it may be tested more extensively in 
Virginia. This four-clone synthetic, which has been 
designated 58-V-1, is about 10 days later in heading than 
Virginia Commercial. This lateness should make it of 
value for growing with alfalfa or for spreading out the 
peak production period of orchardgrass in the spring. 
Preliminary tests indicate that 58-V-1 may be as pro-
ductive as Virginia Commercial. It is somewhat more leafy 
and less damaged by leaf diseases. 

Seed production of more than 50 new orchardgrass 
synthetics is being attempted through the use of cloth-
and plastic-covered wire cages to provide the required 
isolation. This is a study of methods and criteria for the 
formulation of synthetic varieties of forage crops. It is 
hoped that basic information on plant breeding procedures 
and a num her of new varieties with improved growth 
and disease-resistance may come from this study. 

Peanuts 
A new variety of peanuts developed to fill the need for a 

high yielding, medium-size peanut adapted to the varied 
soil types and conditions throughout the peanut-producing 
area of Virginia is being increased for release. This new 
variety has consistently outyielded Va. 56R, although 
it does not produce as high a percentage of extra large 
kernels. 

Numerous peanut introductions are being evaluated in 
cooperation with the Department of Entomology for 
resistance to damage by the southern corn rootworm and 
thrips. 
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Soybeans 
A breeding program to develop varieties with higher 

yields, increased disease resistance, and more resistance 
to seed deterioration following maturity, especially for 
early-maturing varieties, is underway. The soybean 
cyst nematode, a serious disease of soybeans, is now of 
major importance in Southeastern Virginia. Virginia is 
cooperating with the U. S. Department of Agriculture and 
the North Carolina Agricultural Experiment Station in 
evaluating new lines and potentially resistant varieties 
from their breeding programs. In due time, all varieties 
grown in the state will need resistance to the cyst 
nematode. 

Trefoil 
Breeding work with trefoil is supported by the Agri-

cultural Research Service of the U. S. Department of Agri-
culture. Underway for a relatively short period of time, 
the work consists largely of evaluation of clones and their 
polycross progeny, seeking to develop improved varieties. 
Basic studies on the genetics of certain trefoil characters 
are being conducted. 

A view of the small grain breeding nurseries at the Eastern Virginia 
Research Station. 

Evaluating New and Old Varieties 
As new varieties of field crops are developed by public 

institutions and private companies, they need to be tested 
to see if they are adapted to Virginia's conditions. They 
must be exposed to climate, soil types, fertility levels, 
and disease and insect populations to see how they will 
perform. Also, a close check on the varieties currently in 
use must be kept to learn if new diseases or insects, or new 
strains or races of old diseases and insects, are attacking 
them and making them less suitable for use in Virginia. 

Not only is yielding ability evaluated, but information 
is obtained on date of maturity, plant height, standing 
ability, reaction to diseases and insects, winter survival, 
and quality of product. Information from these tests is 
summarized annually and made available to professional 



agricultural workers, seedsmen, and others who have use 
for it. It serves as a basis for the varietal recommendations 
made to farmers in Virginia. 

The Agronomy Department and the Department of 
Plant Pathology and Physiology cooperate in conducting 
varietal evaluation tests with the following field crops at 
the indicated num her of test locations: 

Alfalfa, 5 ; barley, 8; corn, 11 ; grain sorghum, 4; ladino 
clover, 3; lespedeza, 5; millet, 4; oats (spring), 5; oats 
(winter), 8; orchardgrass, 5; peanuts, 6; red clover, 5; 
reed canarygrass, 2; smooth bromegrass, 2; soybeans, 6; 
sudan grass, 4; tall fescue, 3; timothy, 2; tobacco (flue-
cured), 9; tobacco (fire-cured), 7; tobacco (sun-cured), 1; 
tobacco (burley), 6; trefoil, 6; and wheat, 8. 

The effect of halo blight on oats in a nursery at Orange. Left, a good 
stand of Victorgrain 48-93; right, a severely damaged stand of 
Arlington. The variety Dubois was also resistant. Other susceptible 
varieties observed were Atlantic, Bronco, Forkedeer, Fulwood, Lee, 

. and Moregrain, with Woodgrain intermediate. 

Diseases of Forage Crops 
Southern anthracnose of alfalfa, caused by Colleto-

trichum trifolii, can seriously reduce stands of alfalfa. It 
causes girdling of the stems, crown rot, wilting, and even-
tual death of plants. 

In research to determine the host range, all alfalfa va-
rieties tested were susceptible-DuPuits the most; then 

Effect of Phytophthora Cryptogeae on root development of alfalfa 
after 472 months at soil temperature of 65° F. D', check; 

B', inoculated. 

Vernal, Narragansett, and Lahontan; and Williamsburg 
least. Other legumes such as crown vetch, trefoil, and 
lespedeza were also susceptible but with some varieties 
fairly resistant. 

A root rot of alfalfa, caused by Phytophthora cryp-
togeae, has been found in an alfalfa stand in Prince Ed-
ward county. The disease seemed most severe on poorly 
drained portions of the field. In laboratory study, most 
damage occurred on plants grown at 65°F. compared with 
75°F., and during the early stages of growth. 

Rathay's disease of orchardgrass has been found in 
Virginia since 1957. Observation indicates that the dis-
ease can cause greater damage than that previously de-
scribed as merely a head blight. Not only will it cause 
abortion and distortion of seed, but it can cement leaf 
sheathstogether in such manner as to prevent formation 
of inflorescence entirely. Sometimes it will kill the plants. 

Successful inoculations have been made to orchardgrass 
by injecting into the crowns of plants a suspension of bac-
terium or placing in the soil at time of seeding a suspension 
of bacterium and Anguina tritici (wheat gall nematode). 
Moisture has been found important to disease develop-
ment. 

Insects A.ff ecting Forage 
Research at VPI and elsewhere has shown that the 

alfalfa weevil, which infested 983 of the alfalfa acreage in 
Virginia in 1961, can be controlled by fall treatments with 
heptachlor or dieldrin, either in granular form or in ferti-
lizer mixes . 

The fall treatment is recommended for control of the 
adult weevils. Eighteen insecticides have been evaluated 
for spring treatment for larval control, with Malathion, 
Diazinon, and Telodrin being highly effective but not yet 
analyzed for residue factors in feeding livestock. 

Study of the insect's habits reveals that the adult weevils 
are strong fliers. They migrate considerable distances. And 
they stay in alfalfa fields longer and do more damage than 
they used to. Egg-laying goes on from September through 
April, with most of the oviposition taking place in Decem-
ber and January. The eggs hatch in spring and summer, 
but damage by larvae reaches its peak in April and May. 

Studies of the nutritional needs of the insect are needed 
and to facilitate laboratory work an artificial diet is sought. 

Other Control Work 
The application of 3 pounds of dieldrin or heptachlor 

per acre at the time of seeding alfalfa controls the clover 
root curculio on the crop through the second summer. 

The first brood of the European corn borer is controlled 
by the application of 1 pound of heptachlor or 1.5 pounds 
of Sevin per acre in granulated form. 

The corn root webworm, most important soil insect 
affecting seedling corn in the Southern Piedmont area, is 
being studied to determine factors for population build-up 
or decline. In 1961 the most severe infestations were 
found in corn fields following heavy weed cover consisting 
largely of narrow leaf plantain. 



In replicated plots, aldrin, heptachlor, and endrin 
applied as preplanting broadcast treatrr.ents gave excellent 
control. Guth ion and Diazinon "ere less effective. Seed 
treatrr.ents failed to give satisfactory control. 

Peanuts 
Stem Rot of Peanuts 

The common practice of "dirting" peanuts to control 
weeds is undesirable in three ways-it can increase stem 
rot, it can decrease yield, and it can decrease rrarket 
grade. This staterr.ent is supported by studies at the Tide-
water Research Station made in cooperation with the 
Crops Research Division of the U. S. D. A. 

The cultural methods of DEEP COVERING of organic 
matter in land-preparation and weed-control involving 
NON-DIRTING cultivation were contrasted with SUR-
FACE MULCHING, which left most of the organic 
matter in the upper few inches of soil, and heavy DIRT-
ING to control weeds in the row. The deep covering and 
non-dirting consistently gave reduced stem rot infection 
and increased yields of Virginia Bunch 46-2 and Virginia 
56R peanuts, even in 1960 when relatively little stem rot 
developed in the experimental plots. Yields from the sur-
face mulching and dirting combination, which serves as 
the base in the accompanying charts, were actually higher 
than yields for the same period in North Carolina and 
Virginia as reported in "Agricultural Statistics." 

M arket-grad.e corr ponents of the peanuts harvested 
from the experirr ental plots were checked thoroughly each 
year. A summary of the yield and market-grade results, 
reduced to averages and expressed in terms of dollar return 
per acre at the 1960 price, is shown in the charts.~ 

With the surface n:ulching, dirting combination (SD of 
the chart) the 5-year average yield for Virginia Bunch 46-2 
would have brought a 1960 return of $173 per acre. The 
return from deep covering, non-dirting combination (DN 
of the chart), with market grade unchanged, would have 
been $290 per acre or a yield increase of $117 per acre. 
Improven:ent in n:arket-grade components would have 
brought a grade increase of $24 per acre and a total in-
creased return of $141 per acre. 

In the case of Virginia Runner 56R (3 years' data) a 
yield increase of $99 per acre and a grade increase of $31 
per acre would have brought total increased return to $130 
per acre from the control of stem rot by these simple 
cultural procedures. 

The grade increases of $24 per acre and $31 per acre were 
due to increases in sound, mature, and extra large kernels 
attributable primarily to the non-dirting. 

Other Peanut Problems 
The northern rootknot nematode feeds inside the peanut 

root, pegs, and fruit and causes galls on these parts. On 
farms where it limits production, soil fumigation with 
EDB, DD, and DBCP is the best way to check losses. De-
velopment of resistant varieties is in progress. 

Seedlings from peanuts carrying "concealed damage" 
have more puckered, ruffled, and abnormally small leaves 
than normal stands, but a month after emergence seem to 
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grow normally. Research has determined that the cause of 
the disorder is not carried in the seed. 

The southern com rootworm, an underground pest of 
peanuts, has become resistant to chlorinated hydrocarbon 
insecticides and research is in progress to learn more of the 
biology of this and other insect pests, to discover more 
effective insecticides and methods of application, and if 
possible to develop varieties resistant to injury from 
thrips, potato leafhoppers, and the rootworm. Some lines 
show considerable promise. Of materials tested, Diazinon 
is the only one of several newer insecticides for rootworm 
control to be accepted for use on peanuts. 

Increased yields have been obtained with rows spaced 18" 
apart compared to 36" rows; but considerable variation 
was found from season to season. Drill spacing had less 
influence on yield than spacing between rows. The highest 
percent meat and percent extra large kernels have been 
obtained with close row and close drill spacings. 

Returns in increased yield and higher market grade from cultural 
control of stem rot with two varieties of peanuts at the Tidewater 
Research Station. Gross returns from deep covering and non-
dirting (DN) are in the center of each chart. The top segment of 
each chart shows gross returns from surface mulching and dirting 
(SD), or the check treatment. Returns from increased yield from 
stem rot control (DN treatment) and from higher market grade are 

shown in the lower segments. 



Soybean Studies 

An increa$e in soybean acreage in Virginia of more than 
4003 during the past 15 years, and numerous requests 
for information on soybean culture, have emphasized the 
need for additional research on this crop. Information is 
especially needed on performance of varieties differing in 
maturity when planted at different dates. 

Six varieties of soybeans, varying in length of season 
needed to produce mature beans, were seeded at each of 4 
locations over a 4-year period. 

In general, maximum yields were obtained from the 
May 20 or June 5 seeding dates with progressively lower 
yields from later planting dates. On the other hand, there 
were deviations from this pattern for sorr:e varieties at 
individual locations for different years. There was little or 
no yield advantage in most instances for planting as early 
as May 5, and considerable disadvantage in some years. 
Seedings on June 20 and July 5 produced, on the average, 
yields much lower than those from seeding at earlier dates. 

Early varieties gave yields equal to late varieties at two 
of the four locations for late June and early July seeding. 
However, other factors, including plant height, height of 
the lower pods from the ground, rate of growth, date of 
maturity, and seed quality, favor full season varieties for 
late planting, regardless of location. 

The later maturing varieties in these experiments pro-
duced, on the average, seed with better quality than early 
varieties, and date of seeding had little effect upon seed 
quality. 

The Soybean Cyst Nematode 

The soybean cyst nematode, which causes stunting and 
yellowing of infected plants and serious economic losses, 
was discovered in Virginia in 1958. It has been found on 
228 farms in Nansemond County, on 20 farms in Isle of 
Wight County, and on 2 farms in Southampton County. 
To prevent its spread to uninfested fanrs, a federal-state 
quarantine was initiated in August of 1959. 

Cooperative study by the Plant Pest Control Division 
of the U. S. Vepartment of Agriculture, the Virginia Ve-
partrrent of Agriculture, and the Virginia Agricultural 
Experirr.ent Station supports the quarantine by sho" ing 
that nerratode cysts are likely to be found adhering to 
almost anything that has had contact with infested soil or 
products from infested soil, and that devitalizing the cysts 
is exceedingly difficult. 

Scientists were interested in finding out how deep in the 
soil the nematodes could be found. In a field in Nansemond 
county, they found cysts continuously from the soil surface 
to a depth of 372'. Soil samples were taken to a depth of 5' 
and roots of soybean plants were found that deep. The 
scientists conclude that for any eradicative treatment to 
be effective, it would have to penetrate to a depth of at 
least 42". 
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Tests have shown that cysts remain viable considerably 
longer than the normal curing and storing of sweet pota-
toes, peanuts, and peanut vine hay. 

Soil samples from infested fields can be freed of living 
cysts by a dry-heat treatment of 140°F. for 4 hours. No 
important chemical component of the soil is altered by the 
heat treatment. 

The following chemicals (6-hour exposure per 1,000 cu. 
ft. under polyethylene cover) were found to be effective in 
eradicating the soybean cyst nematode in soil adhering to 
farm machinery: CPB (1.6 gals.), DD (1.2 gals.), Telone 
(2.0 gals.),Acrolein (0.06 gals.), Methyl bromide (18.0 lbs.), 
Carboxide (40.0 lbs.). 

Sodium trichlorophenate, when mixed at the rate of 2 
pounds per 100 gallons of water and applied as a drench, 
was effective in eradicating the soybean cyst nematode 
after a 72-hour exposure. 

The effectiveness of chemicals for eradication of the soybean cyst 
nematode adhering to farm machinery was tested by first placing the 
cyst (see cysts on the cloth patch) in balls of clay (upper). The 
infested clay was then placed in a peanut picker covered with poly-

ethylene and exposed to different fumigants (lower). 
l 
' 



Tobacco 

Disease-Resistant Varieties 
Black shank, root knot, and the various forms of root 

rot on tobacco are extremely serious on many farms and 
limit economic production. Control of these diseases, 
generally, is through the use of resistant varieties. Al-
though varieties resistant to the major diseases are avail-
able, growers who use them may have to sacrifice high 
quality or high yields. Since the monetary return under 
the present marketing and production procedure depends 
largely on quantity, growers will sacrifice quality. Hence, 
the tobacco industry is currently faced with a very serious 
situation because of the low quality of tobacco now in 
storage and in production. 

In view of these conditions, breeding work is directed 
toward developing varieties that will meet the market 
needs in physical and chemical leaf qualities and also have 
adequate disease-resistance and provide economic pro-
duction. The very high-yielding potentials are being given 
secondary consideration. The progress that is being made 
in improving varieties is summarized on page 64. 

Environmental Studies 
The soil as an environment in which host and pathogen 

interact in the disease process is little understood, justi-
fiably so when the complexity of the biological population 
of the soil is considered. Nevertheless, recent years have 
witnessed a focus of attention on certain elements of the 
soil population, notably the antibiotic-producing acti-
nomycetes, and the role of these organisms in the natural 
and unnatural scheme of things. 

An ordinary field in which black shank has destroyed a 
planting of tobacco may be teeming with organisms 
antagonistic to the black shank pathogen. Isolation of 
some of these organisms from experimental plats has re-
vealed the remarkable situation in which about 70% of the 
actinomycetes isolated were antagonistic in some degree 
to the pathogen and 337$% highly so. 

In an associated piece of research, extensive field and 
laboratory tests show that a high pH of a Roil favors the 
development of black shank and a lowering of the pH 
decreases it. 

Biological research may sorr..e day devise a method-
crop rotation, soil amendment with selected materials, or 
some other-to bring the desirable organisms to dominance 
in the field. 

This hope is ahead of slower-moving events which are 
now centered in the process of learning something of the 
way in which the actinomycetes check the growth of 
pathogens. The present approach is indirect, through use 
of the known antibiotic, streptomycin, alone and in com-
bination with certain other natural products. This anti-
biotic, in concentrations as low as 10 parts per million, 
quite effectively inhibits vegetative growth and other life 
processes of the fungus in pure culture, and offers some 
promise in controlling the disease. 
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Protection of plants in the greenhouse has been ob-
tained with this material at like concentration. Extension 
of laboratory results to field situations must be undertaken 
with caution for the effects in the soil may be altogether 

(See page 63 for continuation of reports on tobacco research.) 

These pictures illustrate progress in developing a sun-cured tobacco 
variety resistant to root rot. Upp er, a view of test plots in Caroline 
County on infested soil in 1960 showing resistant breeding lines 
(left to right) compared to the susceptible variety, Little Sweet 
Orinoco (middle). The plant type of the resistant lines (left below) 
compares favorably to that of the susceptible variety (right below) 

when grown on disease-free soil. 

A laboratory technician transfers tobacco bJack shank fungus to 
culture medium. Insert in upper left-hand comer shows inhibitory 
effect of a certain chemical on growth of the fungus compared with 

normal growth on plate in upper right-hand corner. 



How Livestock Use Forage 

Plants take up nutrients from the soil making feed for 
livestock. Bacteria in the rumen of cattle pre-digest the 
plant. Livestock use the femientcd feed to grm\· and to 
develop offspring and to make milk. Thus, we go from the 
soil through the plant through the animal to man. Under-
standing the processes involved requires the talents of 
many scientists in many areas of specialization. 

Forage crops provide the major source of nutrients for 
the livestock industry, particularlv heef cattle, dairy cattle, 
and sheep. Because they yield well, arc economical to 
produce, and conserve the soil, forage crops arc important 
in the production of food for man. With continuing pres-
sures of population on the land it is clear that research 
must strive to take maximum advantage of the specific 
contributions that forages can make. 

How the complete digestive system of the ruminant 
converts forage constituents into products for man's 
nourishment is the object of these studies. The process by 
which nutrients in the soil are taken up by plants and then 
converted by livestock into human foods is not dearly 
understood. Many such gaps in knowledge are under study 
at \'PI. This new information should insure continuation 
of the improved efficiency in producing quality consumer 
foods which have been so conspicuous in American agri-
culture over the past quarter century. 

Minor Elements in Forages 
The minor elements or micronutrients arc defined as 

those clements which, though needed in onl.i.T very small 
amounts, can produce serious disturbances in the health 
of animals if present in deficient or excess amounts in the 
feed. The hungry-looking steer standing in lush pasture, 
with ribs outlined in sharp detail, is the typical picture of 
cobalt deficiency. Dramatic disturbances in health also 
occur \vhen copper is lacking. Zinc and manganese are 
also required by ruminants but science has not yet dis-
covered just how much is needed. 

The classical minor clement deficiencies (or excess, as 
call be the case with molybdenum) arc not seen rn1 \Tirginia 
farms, even though there arc indications that the soils of 
the sanely coastal plain have areas where minor clement 
deficiencies may he a problem. The reason why deficiencies 
arc not common is thought b.Y many to be explained by the 
wide use of trace-mineralized salt in livestock feeding. 

For !he pas! 15 years forage collections ltm1e been made 
throughout !he stale lo determine !he conce11/ralio11 of !he 
minor elements-copper, cobalt, ma11ga11ese, molybdenum, 
and zi11r. From !he results of these studies lite research s!aJf al 
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V Pf 11o·w ltas a fairly clear pidure of lite amozrnls of these 
eleme11/s furnished by lite forage crops in all major soil areas 
i11 !/ze slate. 

Several factors influence the amount of these elements 
in crops. Studies \vith peanuts and soybeans shm,· that 
heavy liming can reduce the amount of copper, cobalt, 
manganese, or zinc taken up by the plant, and increase the 
amount of molybdenum. As the plant approaches ma-
turity, the concentration of trace elements diminishes. 
Legumes generally contain 50 to 7 5% more of these cle-
ments than non-legumes. 

Field studies have shown clearly that many of the 
grasses in the State <lo not supply sufficient amounts of 
these minor clements to sustain good health in livestock 
under present conditions. This has been particularly true 
for copper and cobalt. Deficiencies in these elements in 
legumes, however, occur only rarely. It is thus clear that 
in good pasture management where a combination of non-
legume and legume species arc available for grazing and 
hay, deficiencies in the minor elements would not be 
expected to occur. Nutritionists at \'PI know from 
studies \vith small animals, however, that much is still 
unknown ahout how one clement may influence the 
utilization of another. 

The scientists have conducted studies to determine if 
forage crops produced in \Tirginia, and consistently found 
border-line and deficient in copper, would produce ill 
health in dairy cattle when fed along with a concentrate 
feed low in copper. In this research, underway for five 
years, the third generation (second calf crop) is now under 
study. The dairy cows in the experiment have produced 
35 to 40 pounds of milk per day through their normal 
lactation cycles and no symptoms of copper deficiency 
hav<.' been ohserve<l. 

The hest measure of an impending deficiency is the 
amount of copper present in the liv<.'r of the animal. The 
continued use of a ration containing only about 5 ppm of 
copper severely redu('cs the storage of copper in the liver. 
The studies also emphasize t lwt nature takes care of the 
smTecdi11g generation. The('<>\\' will reduce her own stores 
of copper in order to supply a liberal amount to her unborn 
calf. These studies an' being cont inucd to learn more 
ahout. how other minerals may i11Am'IH'e the amount. of 
copper required b)' the dairy cow. 

The i11!ellige11! usf' of feed and pasture resources calls for 
a complete u11ders!a11di11r, of mineral inlerrela!ionships i11 
lii1es!ock feeding. Since under ai1erage conditions rumi11a11/s 
oblai11 mos! of !lteir mi11or elements from forages, rn11!i11ucd 
emplzasis 011 forage studies is iJ1diraled. 



The Nutritive Value of Forages 
Virginia's climate and geography are ideal for the pro-

duction of forage crops. How such management con-
ditions as stage of cutting, type of forage, and type of 
harvesting affect the productive capacity of the crop is a 
major objective in the forage utilization program with 
livestock. 

A four-year study conducted at the Middleburg sub-
station has revealed that a farmer can expect approxi-
mately 73 of a pound gain in yearling beef cattle if he 
winters them on alfalfa-orchard grass mixtures harvested 
at the 903 bloom stage. The same crop can produce daily 
live weight gains of % to % of a pound if the crop is 
harvested and ensiled at the 103 bloom stage, with no 
sacrifice in crop yield. Dry matter digestibility of the more 
luscious early cut crop was 10 to 153 better than the late 
cut crop, so the better gains can be explained on the basis 
of better digestibility and use of the forage. 

Research has discovered very little about how well cattle 
like the different forage species, but scientists do know 
that alfalfa and grass mixtures are universally consumed 
in high quantity if these crops are of high quality. Recent 
studies have indicated that steers at the Middleburg sub-
station will consume more forage if they are offered 
Bermuda grass hay and alfalfa together than if either is 
given alone. Efficient livestock production will demand 
many more such palatability studies. 

Fermentation in the Rumen 
Carbohydrates are the preferred source of energy in 

livestock feeding. They are present in forages in many 
different complex forms. The bacteria in the rumen reduce 
these complex chemical structures, mainly to the simple 
sugar glucose. 

By using '' fistulated '' cattle or sheep it is possible to 
reach directly into the first of the four stomachs (the 
rumen) where the prefermentation of feed occurs. Al-
though the cow herself does not secrete digestive juices 
into the rumen, she does regulate the speed with which 
the bacteria ferment the feed. The age, level of feeding, 

17 

At left, a sci~ntist analy~es a forage crop for its copper content. 
Analyses of this type require the utmost care and precision. Above 
scientists examine a dairy heifer out of the cow on right. Th~ 
healthy-looking heifer is the third generation receiving a ration 

containing approximately 5 parts per million of copper. 

and physical exertion of cattle have been studied for their 
influence on the rate of fermentation. Outside tempera-
ture, the acidity in the stomach, and the amount of drink-
ing water have also been examined as regulating factors. 
These studies are continuing, since understanding of the 
controlling factors may lead to new management practices 
and better feed efficiency. 

Fistulated animals are used also to study how the 
bacteria in the rumen break down the complex forage 
compounds into fragments small enough for the animal to 
use. The enzymes secreted by the bacteria in the rumen 
are quite similar to the juices that digest meat in the 
stomachs of people. One important difference, however, 
is that the excretions of bacteria can convert plant fibers 
to sugar while the juices of animal stomachs cannot. 

How these bacterial enzymes actually take the plant 
fibers apart makes a picture of fascinating complexity. 
Not one but a large number of enzymes are involved. Each 
enzyme appears to perform one specific operation. The 
next enzyme cannot act on the fiber until the first has done 
its job. The process is in many ways like an assembly 
line in reverse, taking the fiber apart instead of putting it 
together. Some of the enzymes have to have iron to work: 
others need cobalt or cerium, and iron is useless to them. 
Some of them only chop tiny sugar molecules of the loose 
ends of the fibers. Others work their way inside the fiber 
and break it up there. 

Every minute, billions of these fermenting bacteria are 
lost as the feed passes on to the lower digestive tract. 
With them go the enzymes necessary for opening up the 
fibers for digestion. To replace these losses the bacteria 
left behind must grow and divide very rapidly and with-
out pause. Like animals themselves, these bacteria have 
been found to require B-vitamins and minerals, but often 
in peculiar proportions. 

If the bacteria in the rumen stop growing for even a 
few hours, or are poisoned so that they cannot make the 
fiber-digesting enzymes, we have a sick animal. Until 
the bacteria become active again, e.ff ective utilization of 
for ages is impossible. 



This alfalfa crop, being examined for quality, will be used in palata-
bility studies with dairy cattle in the winter of 1961-1962. 

The Protein Requirement of Beef Animals 
A chemical analysis for nitrogen indicates that most 

forage crops, if cut at an early stage of growth or in the 
pasture stage, supply more protein than the animal needs. 
However, nutrionists cannot be certain that all of the 
nitrogen analyzed by chemical methods is actually useful 
to the ruminant as a protein source. In order to first 
establish the amount of protein necessary, scientists at 
VPI have devised purified rations. 

These rations, which contain onlv purified nutrients 
(such as cellulose, starch, protein, etc.) and no natural 
feedstuffs, have been fed to lambs to determine, mainly, 
the optimum protein level for maximum cellulose (fiber) 
digestibility. The scientists found that increasing the 
protein level from 4 to 83 resulted in a marked increase 
in the percent of cellulose digestion. When they increased 
the protein level above 83, instead of getting a further 
increase in cellulose digestion, they got a decrease. This 
does not mean that the protein requirement of all sheep is 
only 83. 

It appears, for example, that for maximum rate and 
efficiency of gain in fattening lambs, the level of protein 
should be considerably above 83. Also, scientists noted 
an increase in the amount of nitrogen (protein) retained 
by the lambs when the protein level exceeded 83. The 
results do indicate, however, that the bacteria in the 
paunch require a certain level of protein (about 83) for 
maximum breakdown of fiber and that a level much higher 
than this interferes with the efficiency of this breakdown. 

Research is under way to find out why a "high" protein 
level depresses cellulose digestion. The experiment will be 
expanded to include trials on the optimum level of all nutrients 
for maximum forage (cellulose) utilization and for maximum 
efficiency of production of meat and wool. 

A scintillation counter is used to measure radioactivity in the fatty 
acids from the rumen. The fatty acids have been "tagged" with 
radioactive carbon in order to follow their course through enzyme 

reactions. 

Fermented Feed in the Production of Meat or Milk 
When the bacteria in the rumen digest forages ( cellulosic 

material), they convert it in large measure to fatty acids: 
acetic acid, propionic acid, and butyric acid. The latter 
is the acid from which butter got its name. These acids 
are absorbed from the rumen of cattle and are transported 
by the blood stream to the tissues. Within all tissue cells, 
small bodies known as mitochondria carry out most of the 
oxidizing or energy-yielding reactions, including oxidation 
of the fatty acids, which in the ruminant provide the major 
source of energy. 

Several enzymes necessary for propionic acid meta-
bolism have been isolated from the liver cells of cattle in 
the VPI program. These enzymes catalyze (accelerate or 
speed up) chemical reactions which lead to the trapping 
of chemical energy. Carbon dioxide becomes attached to 
propionic acid in one reaction. One of the B-vitamins, 
biotin, is attached to the enzyme and serves as a "carbon 
dioxide carrier" while the reaction takes place. The re-
action product, the chemist calls it methyhnalonic acid, 
becomes rearranged into another reaction product, which 
the chemist calls succinic acid. This reaction is under the 
control of still another vitamin, namely vitamin B 1 2. 

Succinic acid is vital to the universal oxidizing cycle of 
animal tissues; it changes to carbon dioxide and water and 
liberates the large amounts of energy which were trapped 
in the earlier described reactions. 

Such studies may sound complicated, but it is through 
them that the scientist gradually learns how the con-
stituents of feed stuffs finally are used by the animal, a 
complicated process in which many vitamins and minerals 
present in the feed stuffs find their way into cells and work 
with the enzymes to yield products useful to man. 



Animal Output when Grazing 
Grazing experiments at the Northern Virginia Pasture 

Research Station have shown that steers gain more weight 
on grass-clover mixtures than on nitrogen-fertilized 
grasses. Nitrogen-fertilized grasses produce more 
pasturage than grass-clover mixtures not fertilized with 
nitrogen. Liveweight gains per acre of steers grazing nitro-
gen-fertilized grasses are penalized because of the lower 
liveweight gains of the steers. 

Studies in 1960 show that the digestibility of the dry 
matter eaten was as high for nitrogen-fertilized grass as 
for a grass-clover mixture. The higher liveweight gains of 
steers on clover-grass pastures cannot be explained at 
present, but the higher gains may be attributed to a higher 
feed consumption and/or natural hormones in clover that 
stimulate animal output. 

Milk production per cow and per acre was studied under 
a 2-pasturc and a 10-pasture rotational grazing system. 
Cows gaye as much milk on one as on the other, but about 
25% more pasturage was gro\Yn on the 10- than on the 2-
pasture rotation . In another experiment with dairy cows, 
rotational grazing of each of 3 different mixtures \\'as com-
pared with continuous grazing of the same 3 mixtures. 
Average daily milk production for continuous grazing was 
33 higher than for grazing the same pasture mixtures 
rotationally. However, the rotationally grazed pastures 
produced more feed; 23.53 more cows could he grazed 
per acre on the rotationally than on the continuously 
grazed pastures, which resulted in about 20% more milk 
production per acre for rotational grazing. In another 
experiment with steers, higher gains per steer occurred 
under continuous grazing than for rotational grazing 
among several different mixtures. Again the gain per 
acre was higher for the rotational grazing plan because 
more feed was produced per acre. 

These studies directed attention toward finding why 
animal output was as high or higher under continuous 
than for rotational grazing. The scientists found that 
animals select pasture- what is eaten is better in quality 
than what is available for grazing. They used two groups 
of animals on the same rotationall~· grazed pastures where 
top grazers ate the first 50% and bottom grazers ate the 
last 50% of grazeable herbage. Cattle selected pasturage 
that was high in protein and fat and low in fiber. Other 
data show that the herbage eaten by top grazers \\·as much 
higher in energ\·, 9% higher in digestible dr_,. matter for 
top than for bottom grazers. 

The live\\eight gains for top and bottom, as compared 
with ordinary or whole-pbnt rotational grazing, w<1s also 
checked. Steers gained 1.21 pounds daily when top grazing 
as compared with .82 pounds for bottom grazing. Top 
grazing is affiliated \vith high herbage availability and 
high selective grazing; bottom grazing is associated with 
low herbage availability and lmY selective grazing. The 
liveweight gain for whole plant or regular rotational 
grazing averaged 1.07 pounds. Selective grazing is very 
high when animals are first turned into a rotationalh· 
grazed pasture and low when the animals arc \Yithdrawn. 
Data with dairy covvs also show much higher milk pro-
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duction for topgrazing than for bottom grazing cows. 
By the end of the grazing season, top grazing cows gave 
94% more milk than bottom grazing cows. 

Since heavy stocking reduces feed availability and se-
lective grazing, output per animal is decreased. Steers 
stocked moderately heavy gained 1.19 pounds as com-
pared with 1.28 pounds with lighter stocking where 
selective grazing was high. In another season where 
pastures were stocked very heavily (very low selective 
grazing), liveweight gains were about one pound less per 
steer per day than for a light rate of stocking. These com-
parisons were made on continuously grazed bluegrass. 

Steers grazing continuously gain as much or more than 
steers grazing rotationally, because there is more selective 
grazing under the usual continuous grazing management. 
Since under continuous grazing pasturage can accumulate, 
high selective grazing and high animal output arc possible. 
On the other hand, steers grazing rotationally cat a pasture 
do\\'n quickly and there is less selective grazing. 

Selective grazing is especially high, of course, during 
the spring SC'ason. But during the late season, animals on 
continuously graze<l pastures often gain less than those on 
rotatiorni 11y grazed ones because continuously grazed 
pastures become overstocked and selective grazing is low. 

The output per animal, when comparing any treatments 
under grazing, depends largely on stocking pressures in 
terms of feed availability and/or selective grazing. A 
reasonably heavy stocking rate and low animal output will 
produce more output per acre than a light stocking rate 
and a high output per animal. In making treatment com-
parisons in grazing experiments, selective grazing should 
be relatively the satT!C to obtain valid data. 

Animals gain about one pound less per day on heavily stocked pas-
tures (above) than for lightly stocked pastures (below). High gains 
from lightly stocked pastures are attributed to high herbage availa-

bility and high selective grazing. 



Beef Cattle 
Breed Crossing 

How does crossing breeds affect livability and other 
economic traits? A study has been arranged to find some 
answers through comparisons of straight-breds, two-breed 
crosses, three-breed crosses, and backcrosses. 

Data are complete on three crops of steers and four crops 
of heifers. They indicate that crossbred matings have 
produced 14% more calves weaned per cow bred t?an 
straight-bred matings. Considering only the carcass weight 
and grade as economic traits, the crossbred carcasses have 
averaged 20 to 30 pounds heavier than the straight-bred 
carcasses, with no differences in carcass grades. These 
figures are based on 200 heifers and 138 steers. 

A study to compare rotational crossbreeding with pure-
breed ing as methods of producing market cattle is con-
templated. 

Research at Front Royal 
In cooperation with the USDA, a genetic study was 

initiated at the Beef Cattle Research Station, Front Royal, 
in 1949. The experiment includes nearly equal numbers of 
Angus, Hereford, and Shorthorn cattle in a project having 
the sa~e design in each breed as illustrated below. In 
adcHtion to the two selection herds reported on here, an 
index selection herd of 32 cows is to be established in the 
Hereford breed. 

Calves from the two breeding schemes (inbreeding vs. 
mass selection) are descendants of foundation sets of 

Each calf's per-
formance score 
begins with birth 

weight. 

paternal half sisters. 
Changes in beef conforma-
tion and growth rate re-
sulting from mass selection 
for either or both will be 
compared with changes ob-
served among cattle from 
crosses of inbred lines. 

Small but real differences 
in the criteria selected have 
been found among calves 
from the two selection 
herds, as indicated below 
by data from the Angus 
calves from the type and 
growth selection herds at 
weaning. 

Post-weaning perform-
ance data permit more 
complete evaluation of 
Front Royal breeding stock. 
During the two previous 
winters, 97 bulls, 80 steers, 
and 167 heifer calves were 
fed on record-of-perform-
ance (ROP) test following 
weaning. Breeding plans 
include the annual purchase 
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Type Growth Type Growth 
No. Score* Rate No. Score Rate 
~-~--~----

TypeSelectionHerd 28 12.1 1.61 34 11.6 1.83 
GrowthSelectionHerd 28 11.4 1.71 28 11.3 1.92 

*Grade code: Medium 6-8; Good 9-11; Choice 12-14. 

of 4 bulls of each breed at weaning time. Bulls from out-
side breeders provide a potential source of new blood for 
the selection herds and permit comparisons of the per-
formance of Front Royal cattle with breeding stock gen-
erally available in the Southeast. 

During the 10 years from 1950-59, 494 purebred bulls fed 
individually gained 2 .19 pounds per day in post-weaning 
ROP tests. In 1960, after changing to group-feeding, 42 
purebred bulls gained 2.61 pounds per day in a similiar test, 
suggesting that calves' appetites and eating habits are af-
fected by presence or absence of other calves. 

All cows in the breeding herds of 1959 and 1960, ap-
proximately 460 head each year, were bred artificially to 
control Vibrio fetus, a reproductive disease affecting fer-
tility in cattle. Limited selection among sires for semen 
quality was possible. Conception rates were slightly less 
than 50% for both years. Twelve bulls used for natural 
service from 1956-58 and for artificial insemination from 
1959-60 had conception rates of 78% and 50% from 
natural and artificial breeding, respectively. Fresh semen 
held a small advantage over frozen semen. 

Conception rates of cows bred twice at 10-hour inter-
vals during a single heat period were not different from 
those of cows bred once. Cattle whose estrus was con-
sidered doubtful, as judged by individual behavior and 
physical symptoms, had slightly lower conception rates 
than cows believed to be in definite estrus when bred. 

APPLE POMACE AND DDT 

After feeding pomace to yearling heifers, concentration 
of DDT in animal tissues was checked by periodic samp-
ling of internal fat. Results indicated that DDT ac-
cumulates rapidly internally and dissipates too slowly for 
apple pomace contaminated with DDT to be safely re-
commended for feeding cattle. 



Yearling Steers from Pasture 
A comparison of different methods of producing year-

ling slaughter steers, largely from pasture and roughage, 
with desirable carcass weights and grades, was recently 
completed at the Southwest Virginia Research Station at 
Glade Spring. 

Heavy steer calves, averaging 505 pounds were winter-
ed in two groups. One half received largely roughage, 
silage, and hay, with 1 pound protein supplement, and 
averaged .95 pound grain per day for the 140-day winter 
feeding period. The others were fed an average of 9Yz 
bushels of corn in addition to the roughage and protein 
supplement, and gained 1.45 pounds per day during the 
winter. 

Both groups were turned on excellent permanent blue-
grass pasture about April 20 and were grazed without 
grain supplement until early July. At this time each of 
the winter gain groups was divided, and one half of each 
was fed corn in addition to the pasture until early Oc-
tober. An average of 23Yz bushels of corn per head was 
fed during this period. 

In early October one-half of the steers in each of the 
different treatment groups were slaughtered and the 
others placed on full feed in the dry lot. The steers that 
had previously received grain on pasture were fed 60 days 
and were slaughtered in December; those on pasture alone 
during the grazing season were fed 125 days and slaughter-
ed in early February. 

RESULTS 

1. Feeding 23 Yz bushels of corn to the steers on pas-
ture from early July to October increased the live weight 
of the steers 92 pounds and raised the grade from Top 
Standard to Average Good. Dressing percentage was 
increased 3.1% and average price $2.30. The steers sold 
for $37 .90 per head above those not receiving grain and 
gave a return of $11.20 more after the cost of the corn 
was deducted. 

2. Steers receiving grain on pasture and fed an ad-
ditional 60 days in dry lot weighed 111 pounds more than 
similar steers slaughtered in October, with 1/ 3 to 2 / 3 
higher grades and 1 % increase in dressing yield, but fail-
ed to repay the cost of the additional 60 days dry lot feeding. 

3. Steers not fed grain on pasture during the summer 
but finished with a full feed of 125 days in dry lot gave 
highest return above initial cost of the calf and feed, but 
consumed more grain than those fed grain on pasture and 
slaughtered in October. 

4. Steers wintered at the higher gain level, 1.45 pounds 
per day, gave slightly higher net returns, $2 to $3 per 
head when slaughtered off pasture in October. There was 
no advantage when the steers were fed in the dry lot fol-
lowing pasture, either 60 or 125 days. 

CONCLUSIONS 

1. Heavy steer calves, 450 to 600 pounds at weaning, 
wintered largely on roughage and fed 20 to 25 bushels of 
com on pasture during the latter part of the grazing 
season can be expected to produce desirable slaughter 
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steers, weighing 950 to 1000 pounds and grading Good, by 
early October. 

2. Steers that have received 20 to 25 bushels of grain 
on pasture in the summer should be slaughtered at the end 
of the grazing season. Additional dry-lot feeding is not 
likely to be profitable. Steers to be finished in the dry lot 
should not be fed grain on pasture in the summer. 

3. Winter gains of about one pound per day are suffi-
cient for steers to be fed grain on pasture or to be finished 
in the dry lot following the pasture season. Such gains can 
be had from winter rations made up largely of roughage. 
Feeding additional grain to produce higher winter gain 
will not be profitable. 

Stilbestrol Implants of Steers 
"What is the effect of a spring implant of 12 mg. of 

stilbestrol on the feedlot performance of steers that are 
fattened in the feedlot following the pasture season? " A 
two-year experiment has sought to answer this question. 
The effect of implanting stilbestrol at the time the cattle 
go into the feedlot was also studied. 

A 12 mg. stilbestrol implant in the spring (1) increased 
pasture gain, on the average, by 32 pounds per head, (2) 
had no harmful effect on feeder or slaughter grade, and 
(3) did not markedly alter the rate of gain during the sub-
sequent feedlot period or the carcass grade at the end of 
this period. Thus, the benefit realized on pasture (32 
pounds) was retained through the feeding period. 

Implanting 36 mg. stilbestrol at the beginning of the 
feedlot period increased rate of gain markedly, but 
tended to lower carcass grade, indicating that this level 
may be too high. How much stilbestrol to use at the 
beginning of the feedlot phase in steers that have and 
have not been implanted on pasture is being studied. 
. (Chas. Pfo:er and Co., Inc., Terre Haute, Indiana, supplied the implants used 
in the study.) 

Steers fed grain on pasture {foreground) and those on pasture alone 
{background), Glade Spring, 1960. 



Protein for Fattening Steers 
The optimum protein level needed for maximum per-

formance in fattening beef cattle has not been definitely 
established at any energy level. Feeding and metabolism 
trials were conducted with individually-fed steers fed 
fattening-type rations to study the effect of widely 
different protein levels in rations of constant energy 
concentration. 

Results indicate that protein level does influence rate 
and efficiency of gain. In cattle fed a fattening ration for 
an excess of 200 days, maximum rate and efficiency of 
gain was obtained when the ration contained 14 to 153 
protein, on a dry matter basis. Increasing the level above 
this seemed to depress performance. 

When a low level of protein was fed, fat content of the 
meat was depressed. 

The effect of protein level in the ration on blood fat and 
blood protein is under studv. 

Dry Matter Digestibility 
There is a large demand for lightweight beef carcasses 

grading Good or better. Yearling cattle of the proper 
finish are quite suitable for the production of this type of 
carcass. In order to yield such carcasses by the end of the 
grazing season, yearling cattle will usually have to be fed 
grain in addition to pasture. There is insufficient infor-
mation as to when during the grazing season grain should 
be fed, and how much. Information as to the digestibility 
and intake of forage by steers grazing native bluegrass 
pastures would be helpful, but is seriously lacking. 

A series of digestion trials, using chromogens and 
chromic oxide as indicators, was conducted at intervals 
during the grazing season with beef steers grazing native 
bluegrass pasture, to estimate (1) dry matter digestibility 
and (2) intake. Both factors were highest in early spring, 
decreased during the summer months, and showed an 
upward trend in early fall, but not as high as in early 
spring. Additional trials are being conducted. 

Frequency of Feeding and Hay-to-Concentrate Ratio 
Seventeen crossbred (Hereford x Shorthorn) steers 

were used, in a preliminary trial, to study the influence of 
hay-to-concentrate ratio and frequency of feeding on feed 
consumption and rate of gain. The steers were allotted 
at random into 4 lots and fed individually as follows: 

Lot I, % concentrate and V3 roughage fed twice a day; 
Lot II, % concentrate, V3 roughage, 6 times daily; 
Lot III, V3 concentrate and% roughage fed twice a day: 
Lot IV, V3 concentrate, % roughage, 6 times daily. 
All of the steers were allowed to eat 2 hours a day. After 

a 5-week adjustment, data were collected for 69 days. 
The steers that were fed the ration consisting of % 

concentrate and % roughage made significantly faster 
daily gains than those fed% roughage and V3 concentrate 
-1.99 and 1.51 pounds, respectively. The frequency at 
which the steers were fed had no influence on average 
daily gains. 

While the steers fed % concentrate and V3 roughage 
consumed slightly more feed (2.88 as compared to 2.65 
pounds per cwt. per day), the difference was non-signifi-
cant. There was no marked difference in the amount of 
feed consumed per 100 pounds of body weight between 
steers fed 2 and 6 times per day. 

Pelleting Concentrates 
Within the last few years there has been a marked 

interest in the effect of physical form of feed on beef 
cattle. Two feeding trials were conducted to study the 
effect of pelleting the concentrate portion of beef cattle-
rations. Beef heifers were individually fed fattening-type 
rations consisting of long alfalfa hay and pelleted or ground 
concentrate. The concentrate was shelled corn in the first 
trial and 903 shelled corn and 103 cottonseed meal in 
the second trial. 

In the first trial, pelleting the grain resulted in a marked 
increase in rate of gain and feed efficiency, whether the 
cattle were individually full fed or fed equal amounts of 
feed. A tendency toward better carcass grade was also 
noted, and the meat tended to be higher in fat and lower 
in water. Pelleting the corn did not markedly effect 
tenderness or juiciness of the meat. 

In the second trial there was at least a trend for an 
improvement in rate and efficiency of gain when the 
pelleted concentrates were fed; but the effects were not so 
marked as in the first trial. 

Some Factors That Influence Price 
Records on 201 bulls and 418 heifers, all purebred 

Hereford calves, sold at 3 locatior:s-Bland, Wytheville, 
and Tazewell-over a 5-vear period were analyzed. All 
factors studied had a significant influence on sale price. 
The order of importance was year, dwarf status, grade, 
location, average daily gain, weight, and age. The high 
year was 1958, and the high location was Tazewell. 

Weight and Grade of Beef Bulls 
Weights, grades, and condition scores were obtained on 

1,500 bulls of 4 major breeds ranging in age from 11 
months through 11 years. Bulls were divided in 2 age 
groups (11-24 months and over 24 months) and 4 seasons 
for the analysis. 

The relative influence of these factors on weight and 
grade varied rather widely among the 4 breeds and the 2 
age groups studied. In the younger age group, they ac-
counted for 70.7, 69.2, 76.7, and 80.1 percent of the total 
variation in weight and 43.7, 29.7, 37.3, and 56.2 percent 
of the variation in grade, for Angus, Horned Hereford, 
Polled Hereford, and Shorthorn bulls, respectively. The 
total influence of these factors was considerably less 
among the older bulls, accounting for 47.6, 47.7, 35.0, 
and 53.6 percent of the total variation in weight and 17.1, 
48.8, 33.1, and 46.0 percent of the total variation in grade, 
for Angus, Horned Hereford, Polled Hereford, and Short-
horn bulls, respectively. 



INFLUENCE ON WEIGHT 

The factor contributing the greatest influence on weight 
was age, accounting for 28.3 to 42.33 among the younger 
bulls and from 12.8 to 32.73 among the older bulls, 
depending on the breed in question. The second largest 
influence was flesh condition, accounting for 11. 7 to 
32.33 of the total variation among the younger bulls 
and for 17 .2 to 24.53 among the older bulls. Season had a 
much smaller effect on weight, accounting for only 0.5 
to 4.73 of the total variation among the younger bulls 
and from 1.5 to 6.43 among the older bulls. Angus bulls 
were lighter than the other breeds at all ages. 

INFL DENCE ON GRADE 

Age had only a minor influence on grade among the 
Angus and Hereford breeds but accounted for 10 to 123 
of the variation among the Shorthorns. Flesh condition 
had the largest single influence on grade. Again a breed 
difference was apparent. Among the polled breeds 
(Angus and Polled Hereford), flesh condition was much 
more important in the younger age group, whereas among 
the horned breeds (Hereford and Shorthorn), it had about 
equal influence in both age groups. The effect of season 
was of only minor importance when grades were adjusted 
for differences caused by difference in flesh condition, 
except for the older Hereford bulls. 

POLLED CONDITION ON SHORTHORNS 

There was no significant difference in weight between 
polled and horned Shorthorn bulls in either age group. 
However, there was a highly significant difference in 
grade among the younger bulls, amounting to approxi-
mately% of a grade (2 grade points) in favor of the horned 
bulls. 

Weight and Grade of Beef Cows 
Data for this study were obtained by weighing, grading, 

and recording flesh condition, whether nursing calf, dry, 
heavy with calf or not calved, and season of year on 993 
Angus and 835 Hereford cows ranging in age from 16 
months to 18 years. Of the Angus 519 and of the Here-
fords 400 were over 6 years of age. Cows were in 12 
Angus and 13 Hereford herds and included both com-
mercial and purebred cattle but were mostly purebreds. 

The factors studied accounted for 61.9 and 67.93 of 
the total variation in weight and 32 .4 and 29 .03 of the 
total variation in grade among the Angus and Hereford 
cows, respectively. Even though varying in magnitude, all 
factors had a significant influence on weight. Their order 
of importance was age, flesh condition, breed, season, and 
nursing status. 

Age was of greatest importance among the younger 
cows, whereas the primary influence among the older 
cows was flesh condition. Angus cows had attained a 
higher percentage of their final mature weight by 18 
months of age; however, Hereford cows were heavier than 
Angus cows at all ages studied. Flesh condition alone 
influenced the weight of a mature cow by as much as 
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375 pounds. Nursing and/or season of year had practicalk 
no influence on weight when adjusted for differences in 
flesh condition. Their primary influence was on flesh 
condition but when condition was ignored, they accounted 
for a fairly large fraction of the variance. Angus cows 
were heaviest during July through October. Hereford 
cows were heaviest during January through March. 

The influence on grade was in the order of condition, 
season, age, and nursing status. Flesh condition alone 
accounted for 22.53 of the variation among the Angus 
and 19.93 among the Herefords. Cows graded highest 
during January-March and lowest during April-June, 
with seasonal effect greatest on Angus cows. Age had 
very little influence on grade among either breed, but 
the trend was in opposite directions for the two breeds. 

Insects Affecting Livestock 
Within the past two years the face fly has become one of 

the most important insect pests of cattle in Virginia. The 
flies congregate about the face, muzzle, and eyes of cattle 
in great numbers, causing constant irritation from sunrise 
to sunset. The females lay their eggs in cow manure 
during the first hour after it is dropped. Egg-to-adult 
development takes 2 to 3 weeks. The adult flies overwinter 
in attics of houses causing concern to the occupants. 

A laboratory colony of these insects is now established 
and basic toxicological studies are underway. 

Control of the face fly has been difficult; however, 
Diazinon and Bayer 29493, applied as sprays to beef 
cattle, have given moderate control. 

The systemic insecticides Ruelene, Bayer 29493, Co-
Ral, and Neguvon applied as a top-line, pour-on treat-
ment have resulted in outstanding control of cattle grubs. 

Studies of the adult horn fly indicate a "mantle" of 
microclimate about the host animal. This is partially in-
fluenced by macroclimate fluctuations. Optimum micro-
enviroment includes temperature of 83°F. and relative 
humidity of 653. 

Face flies are reared artificially for laboratory studies . 



Dairy Cattle 
Form of Hay and Nutritive Value 

Pelleting of forages for beef cattle and sheep has been 
shown to produce higher gains and greater efficiencies in 
conversion of feed to meat. Studies have also indicated 
that pelleting of hay for dairy cattle may be beneficial. 
Therefore, an experiment was conducted to evaluate the 
effects of pelleting, grinding, and chopping of hay when 
fed as the sole source of nutrients to lactating dairy cows. 

The cows ate considerably more pelleted and ground 
hays than they did of chopped and long hay. And they 
ate more chopped hay than long hay. Milk: production 
was highest for the pelleted treatment, while yields for 
the ground, chopped, and long treatments followed in 
that decreasing order. 

Fat content of milk: was lowest for the pelleted hay but 
the treatments made no difference in any of the other 
milk: constituents. Digestibility of dry matter in the 
pelleted ration was somewhat lower than that of the 
other treatments. 

Some of the effects observed with pelleted and ground 
hays were thought to be due to a faster rate of passage of 
these hays through the digestive tract. The following 
graph shows the effect of the physical form of hay on 
milk: production and fat content of milk:. 

DAILY PRODUCTION 

DAILY F. C.M. 

AVE. PERCENT BUTTERFAT ~ 

30,0 

PHYSICAL FORM OF HAY 

Contamination of MiJk 

Heptachlor is recommended in Virginia for control of 
the alfalfa weevil. Previous studies have shown that 
when the insecticide is put on alfalfa in the spring of the 
year, residues of both heptachlor and heptachlor epoxide 
are detected on first-cutting hays. A study was made to 
determine whether dairy cows fed hay containing varying 
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amounts of the insecticide would pass heptachlor epoxide 
in their milk: and how long would residues in the milk 
persist after ceasing to feed contaminated hay. 

Results showed that about 253 of the insecticide which 
was on the hay was excreted in the milk:. When levels of in-
secticide were above about 0.5 ppm, heptachlor epoxide 
could definitely be detected in milk:. Cows receiving hay 
containing about 1 ppm of insecticide took about 45 
days to eliminate heptachlor after contaminated hay 
was removed from the ration. 

• IO 20 30 15 30 4$ 
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t>AYS OF EXPERIMEN T AL Pt~ I OD 

Non-Fat Constituents of Milk 

Production testing of individual cows for solids-not-
fa t (SNF) percentages and yields began in Virginia in 
August 1958 and was extended to herds in Culpeper 
County in November 1959, and to herds in Roanoke 
County a year later. Production testing of individual 
cows for protein percentages and yields began in August 
1960, starting with the herd of Ayrshires given by Strath-
glass Farms to the Virginia Station. 

Preliminary analyses of the monthly . and 305-day 
lactation records for individual cows are underway. The 
results from these and later analyses should give informa-
tion on how much heredity affects percentages and yields 
of SNF, and also how environmental factors (feeding, 
management, etc.) affect SNF. 

Other phases of research in milk: constituents include 
(a) a survey of fat and SNF content of herd milk: in three 
areas of Virginia, and (b) a survey of fat, SNF, and 
protein content of herd milk: from various farms through-
out the state. Results from the first survey showed that 
some herds were producing milk that did not always meet 
or exceed the legal minimum of 8.53 SNF. The second 
survey has not been finished. 

Some research effort has been spent on methods and 
procedures for SNF and protein analyses. Sampling one 
day a month is fully as satisfactory for SNF as for milk: 
and fat yields. A rapid method for protein analyses has 
been devised in VPI laboratories. 



Sheep 

Intensive Production of Fat Lambs 
Methods by which lamb producers can handle up to 3 

or 4 ewes per acre of pasture, thereby making sheep the 
major enterprise on a farm, have been investigated at the 
VPI and Glade Spring Stations since 1956. In the first 4 
years, concentration of 2 to 4 ewes and their lambs per 
acre on rotationally or continuously grazed bluegrass or 
orchard grass-ladino clover pastures was not particularly 
successful. Although the available forage was adequate in 
amount and quality, the lambs did not make satisfactory 
gains or grades, presumably due to buildup of parasites. 

In 1960 and 1961 several methods in which the lambs 
were separated from the ewes were investigated. 

At VPI in 1960 lambs averaging 50 pounds in weight 
were weaned in late April and grazed rotationally on 
bluegrass and on ladino clover pastures with 1 pound of 
shelled corn per head daily. A similar group of lambs 
nursed their mothers and were grazed on bluegrass at the 
rate of 2 ewes and 3 lambs per acre, without extra grain, 
as controls. 

The weaned lambs did considerably better than those 
that nursed, made faster gains, and reached market 
weights early and with higher grades. Those on ladino 
clover did somewhat better than the ones on bluegrass. 
The parasite load, as indicated by fecal egg count and 
percentage of red cells in the blood, was much lower in 
the weaned lambs than in those grazing with their mothers. 

At the Southwest Virginia Research Station the lambs 
were not weaned early as at VPI but were grazed on 
separate pastures from the ewes. The lambs and ewes 
were run together in barns from about 7 :30 A. M. to 
4:30 P. M. and were grazed on separate pastures for the 
remainder of the 24-hour period. The lambs were grazed 
rotationally on either bluegrass or ladino clover pastures; 
the ewes were grazed on bluegrass. A group of ewes and 
lambs grazed together on bluegrass was the control. No 
extra grain was fed either group. 

The lambs grazed separately from the ewes did much 
better, both in gains and market grade, than those grazed 
with their mothers, averaging 1/ 10 pounds per day faster 

Rearing Lambs in Dry Lot 
A more intensive method of lamb production and 

parasite control is to wean the lambs at an early age 
and rear them entirely in the dry lot. This system was 
tried at both VPI and Glade Spring in 1961. Lambs were 
weaned in late April, at the same time as those on the 
grazing tests, and put on pelleted rations in the dry lot. 
Two rations were used, one with a high ration of roughage 
(65% ground alfalfa), and one with a lower roughage 
ratio (35%). A small amount of hay was hand fed. 

Highly satisfactory performance was obtained from a11 
groups finished in the dry lot, in terms of rapid gains ancJ 
market grades. Lambs at VPI averaged .65 and . 70 
pounds per day on the high and low roughage pellets 
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respectively; similar lots at Glade Spring averaged .57 
and .62 pounds. 

At Glade Spring two other groups of lambs were fed in 
dry lot on the two pelleted rations, but they were not 
weaned. The lambs were kept in the barn continuously, 
but the ewes were turned with them in the morning and 
turned back to pasture in the late afternoon (about 4:30). 
These lambs gained .63 and .65 pounds per day for the 
two rations. 

It is perhaps too soon to recomrr.end any of these 
systems for extensive use by lamb producers. However, 
it does seem clear that lambs can be successfully reared 
when weaned at about SO pounds and finished to market 
weight in dry lot or on excellent pastures. Grazing lambs 
and ewes on separate pastures, but putting them together 
to nurse, also seems promising. 

Clearly, some system whereby the lambs are separated 
from the ewes so far as pasture is concerned, seems neces-
sary for parasite control. Application of some of these or 
similar systems should permit concentration of sheep 
numbers on the average Virginia farm far beyond the 
present practice. 

Three lots of lambs under different forage production plans. .Fr_?m 
top to bottom: Early weaned lambs on ladino clover. Next, a similar 
lot on bluegrass pasture. Ewes and lambs together in the barn during 

the day are being separated (two lower pictures) for grazing. 



Intensive Production of "Parasite Free" Sheep 
The objective of this project is the development of a 

method of producing parasite free lambs that will assist in 
solving the problem of parasitism that has made previous 
efforts to develop intensified systems of sheep production 
unsuccessful. Research workers in the past have developed 
methods of producing parasite free lambs but the pro-
cedures have involved Caesarian section, bottle feeding, 
and the use of drugs, all of which make the production of 
such lambs prohibitively expensive. 

A band of ewes of average age and genetic background 
were maintained in a one acre field with the requisite 
number of rams. The rams were fitted with harnesses and 
crayons so as to mark the ewes at the time of breeding. 
The color of the crayon was changed every 3 weeks. 

One week prior to the expected lambing date each ewe 
was shorn and the udder, under-belly and genitalia were 
thoroughly washed with soap and water. She was then 
placed in a 6' square stall with a slatted floor approxi-
mately 18" above the ground, so that the ewes and lambs 
were prevented from contacting feces and urine that 
dropped through to the ground. 

The lambs were permitted to nurse the ewes in these 
pens for 30 days. They were then weaned and, together 
with other lambs of the same age, placed in pens that were 
also fitted with slatted floors. They were maintained in 
these pens until used for research or sent to market. 

The ewes were returned to pasture after weaning their 
lambs and rebred at the first heat period. In this way two 
lamb crops per year were obtained. 

The lambs were fed good alfalfa hay not exceeding 3 
pounds per day and grain up to but not more than 1% 
pounds per day. They averaged 33 pounds at weaning 
time and 90 pounds at 4% months of age. The fleeces 
were clean and free of extraneous material. Both ewes 
and lambs had few if any parasites. 

Further study of this system is necessary to determine 
its applicability to commercial lamb production. On the 
basis of what has already been done, it appears that this is 
an economical rrethod of raising a reasonable number of 
parasite-free lambs with a minimum of facilities. 

"Parasite-free" lambs reared on slatted floor. 
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Breeding Sheep for Rapid Growth Rates 
Other things being reasonably equal, the faster lambs 

grow the higher they will grade at regular market weights. 
A longtime research project to investigate methods of 
improving growth rate in lambs was started in the fall of 
1955. A total of 68 ewes and 12 rams were obtained from 
breeders in California, Oregon, New Jersey, Pennsylvania, 
Maryland, and Virginia. An attempt was made to obtain 
sheep from diverse blood lines, so as to have the maximum 
genetic variance. The foundation ewes and rams were 
mated at random, mating of close relatives excepted. 

Considerable difference in breeding value of progeny-
tested rams has been found. In 1960-61 the fastest gaining 
progeny averaged .72 pound gain per day, the lowest .59 
pound. The average gains of the 3 fastest gaining progeny 
were .72, .69, and .66 pound per day. Selection on the basis 
of the progeny test should be quite effective in improving 
the growth rate of lambs. 

Feeding and Mnaging Lambs 
Each year, about 40,000 to 50,000 low grade, late spring 

lambs reach Virginia markets. These lambs, many of 
which are marketed during the summer months, are not 
ready for slaughter. Farmers, under certain conditions, 
have found it profitable to feed these lambs to a higher 
grade. 

An experiment was conducted at Steeles Tavern during 
the summers of 1958, 1959, and 1960 to compare certain 
methods of management and feeding for these light, low 
grade lambs during the summer and fall months. Sixty 
lambs each year from the VPI, Glade Spring, and Steeles 
Tavern stations considered too light in weight or two low 
in grade to be marketed, were used. They were divided 
into three groups on the bases of origin, breed of sire, and 
weight. One group was assigned to each of the following 
feeding treatments. 

Group I-Full fed in dry lot 
Group II-Pasture plus grain 
Group III-Pasture alone 

Half of the lambs in each group were sheared, the others 
left in the wool to obtain a comparison of sheared with 
wooled lambs. The dry-lot lambs were hand fed a mixture 
of rolled corn and rolled barley twice daily. High quality 
hay was fed in equal amounts with the grain. The pasture 
groups were run on high quality ladino clover and orchard 
grass pasture, the ones receiving grain being hand fed 
once daily. The lambs were slaughtered after a 90-day 
feeding period, live slaughter grades being taken previous 
to slaughter with hot carcass weights and carcass grades 
being taken after slaughter. 

Three years' results indicate that lambs fed in the dry 
lot made the fastest gains, had the highest slaughter grade, 
carcass grade, and dressing percentage. However, in two 
of the three years, sheared lambs on pasture alone made 
very satisfactory and certainly the most economical gains. 
Feeding grain on pasture proved generally to be un-
economical in this test. 



Shearing lambs that were grazed on pasture proved 
advantageous during each of the three years, though very 
little difference was realized between wooled and shorn 
lambs receiving grain on grass or being fed in the dry lot. 
Buyers made no price differential between wooled and 
shorn lambs. 

Physical Form of Hay in. 
Lamb-Fattening Rations 

A fairly large number of Virginia spring lambs do not 
reach a desirable slaughter grade and weight by mid-
summer. These are potentially a good source of feeder 
lambs. During the last few years the fattening of these 
lambs in Virginia has been a more important enterprise 
than previously. 

In previous work of this station it was observed that 
low grade (utility) lambs could be fattened successfully in 
drylot when subjected to good management and fed an 
adequate ration. In 1959-1961 physical form and hay-to-
concentrate ratio of rations for fattening such lambs were 
investigated. 

One phase of this experiment studied the effects of 
physical form of different parts of a lamb-fattening ration. 
The hay-to-concentrate ratio was kept at 1 :1. The con-
centrates consisted of 90% corn and 10% cottonseed meal 
and the hay was alfalfa. Grinding the hay had no effect 
on feedlot performance. Feeding pelletted hay increased 
feed intake (about 10%), rate of gain, and feed efficiency, 
as compared to ground or long hay. 

Grinding or pelleting the hay depressed fiber digesti-
bility, the effect being especially pronounced when the 
concentrates were pelleted. Pelleting the concentrates 
depressed feed intake, had no effect on rate of gain, and 
increased feed efficiency 9%. 

When the entire ration was pelleted, feed intake, rate 
of gain, feed efficiency, and protein digestibility were in-
creased and fiber digestibility was decreased. When the 
pellets (entire ration), were reground, feed intake, rate of 
gain and feed efficiency tended to be intermediate between 
those when the ground and pelleted rations were fed. 
Grinding the pellets tended to restore fiber digestibility 
to the level obtained when the ground ration was fed. 

In trials at the Shenandoah Valley and Southwest 
stations, the relative effects of coarse grinding and pelleting 
the entire ration and the effect of hay to concevtrate ratio 
(70 :30; 55 :45; 40 :60; 25 :7 5) with these two physical forms 
were studied in fattening lambs. 

Pelleting resulted in an increase in rate and efficiency 
of gain, but the response from pelleting decreased as the 
percent concentrate in the ration increased. Rate of gain 
increased as the proportion of concentrates in the ration 
increased up to the 60% concentrate level, whether the 
ration was in the ground or pelleted form. 

With rations of the type used in these trials, consisting 
of pasture clippings or mixed hay, shelled corn, and cotton-
seed meal, the optimum ratio for maximum rate of gain is 
60% cencentrates and 40% hay. 
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Hormone and Stilbestrol Implants 
Earlier trials at VPI have shown that implanting 3 mg. 

stilbestrol or a combination of 25 mg. progesterone and 
2.5 mg. estradiol benzoate to grazing feeder lambs at the 
beginning of the grazing period increased gain during the 
first part of the period ( 43 days). It had no n:iarked effect 
on the gains during the remainder of the test (46 davs). 

Trials have recently been conducted with grazing and 
feedlot-fed lambs to study the effect of implanting these 
drugs at the beginning or the mid-point of the period and 
at both times. 

In grazing lambs, a summary of two trials shows that 
implanting either 3 mg. stilbestrol, or the combination of 
25 mg. progesterone and 2.5 mg. estradiol benzoate, in-
creased rate of gain, on the average, regardless of time of 
implanting. Greatest increases occurred when implants 
were made at the start and again at the mid-point of the 
period. 

In the feedlot-fed lambs, a summary of one trial shows 
that implanting stilbestrol increased rate of gain approxi-
mately 0.05 pound per head daily. Time of implanting had 
no marked affect. The progesterone-estradiol benzoate 
implant had no marked effect on gain in feedlot-fed lambs. 

Neither of the implants adversely affected carcass 
quality in the pasture of feedlot lambs. 

Two trials were conducted to study further the effects 
of implants in suckling lambs. In each trial the lambs were 
implanted in the ear with the following drugs about 6 
weeks prior to being sent to slaughter: Lot 1, none. Lot 2, 
25 mg. progesterone and 2.5 mg. estradiol benzoate. Lot 
3, 3 mg. stilbestrol. Lot 4, 250 mg. progesterone and 10 
mg. estradiol. Average daily gains were 0.43, 0.51, 0.50, 
and 0.57 lb. for Lots 1, 2, 3 and 4, respectively. None of 
the implants had a marked effect on carcass quality. 

(Syntex Animal Products, Division of Foundation Laboratories, Inc., New 
York 16, N. Y., and Chas. Pfizer and Co., Inc., Terre Haute, Indiana supp!ied the 
implants used in the study.) 

Some of the lambs at the end of the fattening period in the tests of 
physical forms of hay. 



Swine 

Protein Source Studies 
Two experiments, including 2 trials in each, were con-

ducted to investigate the effect of using tankage in the 
ration of growing swine. Tankage from a different Vir-
ginia packing plant was used in each of the 4 trials with 
pigs weighing 40 pounds to 200 pounds. Lots of 7 pigs 
each were fed as follows: Lot 1-corn and soybean oil 
meal. Lot 2-corn, soybean oil meal, and tankage (173 
of the total protein from tankage). Lot 3-corn and 
tankage. A fourth lot in each of the last 2 trials received 
corn and a mix consisting of 503 soybean oil meal, 253 
tankage, and 253 alfalfa meal. 

No differences could be attributed to tankage source 
in either experiment. Pigs receiving soybean oil meal in 
the ration (lots 1 and 2) made significantly faster gains 
than those receiving corn and tankage (lot 3). Loin eye 
areas were significantly larger in the pigs from lots re-
ceiving tankage (lots 2 and 3). There were no differences 
in backfat, carcass length, or yield among the 3 lots. There 
was no significant difference between lots 2 and 4 of the 
second experirrent in any of the measured variables. 

In a similar studv with fish meal, the IY'aterial Vigofac 
was tested. Although fish rr:eal as the only source of pro-
tein to supplerrent corn tended to depress gains, this de-
pression was less than that gotten with tankage. Vigofac 
appeared to be beneficial in instances where growth rate 
was rapid, as in the second trial of this study. 

In a third study, vitamin source was combined with the 
soy-tankage study. Pigs in this study had received a ration 
highly supplemented with vitamin before going on test, 
had access to sunlight, and the ration contained new yellow 
corn. Feeding a commercially prepared vitamin pre-mix 
resulted in a highly significant increase in rate of gain, 
and soy-tankage gave significantly faster gain than soy 
alone, as supplement to corn. 

Protein Quality in Hog Ration 
Pig rations made up of proteins which were low in an 

essential amino acid (lysine) were fed to hogs to determine 
the effect this ration may have on the protein quality of 
the meat. The meat from the hogs was then fed to lab-
oratory animals to determine its quality or growth-
promoting ability. Rats fed for six weeks on a ration of 
such pork grew well and maintained a positive nitrogen 
balance. While definite conclusions cannot be made at 
this time, it appears that the pig will produce a high 
quality protein meat even though its ration is limited in 
an essential amino acid. 

Pigs fed a poor quality protein grow slower up to 120 to 
150 pounds and will then grow no more. It appears that 
high quality protein feeds are required by the pig to make 
efficient gains but not to produce meat of high quality. 

Graded Levels of L-Lysine 
Thirty-six weanling pigs were divided into six lots. 

Lots 1 through 5 were fed a corn and peanut oil n'eal 
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ration supplemented with 0.0, 0.33, 0.63, 0.93, and 
1.23 L-Lysine HCl, respectively. Lot 6 received a corn-
soy ration. All rations contained a standard vitamin, 
antibiotic, and mineral supplement. The protein level 
was lowered from 163 to 143 to 12% at 75 and 150 
pounds respectively. Lysine supplements were lowered 
at a corresponding rate. 

Results indicated an increase of total muscle mass with 
lysine supplementation. The specific gravity of the carcass 
increased, reaching a maximum at the 0.93 lysine level. 
The yield of skinned ham, Boston butt, picnic, and trim-
med loin increased, and the total lean yield increased, 
while trimmed fat decreased. The weight of the L. Darsi 
muscle increased from 2.2 pounds average in the basal to 
3.3 pounds average in the 0.6% lysine lot. The percent 
protein of the L. Darsi (wet) increased from 19.63 in the 
basal to 24.43 in the 0.93 supplement lot. The intra-
muscular fat decreased as the protein increased while the 
percent water remained constant. 

Microbiological assay showed no significant change in 
lysine level of the L. Darsi muscle when expressed as a 
percentage of the protein. The ash content varied di-
rectly with the protein level in the muscle. There appeared 
to be no difference in eating quality of the muscle portion 
of the pork loin roast due to lysine treatment. 

Porcine Edema Disease 

The toxin derived from hemolytic Escherichia coli that 
has been found associated with porcine edema disease has 
not been adequately studied. The way an animal acts 
before death and conditions found when the animal is 
necropsied suggests that there arc potent toxic sub-
stances liberated from cells during infection. Sufficient 
purity of the toxin has been difficult to obtain. Alternate 
freezing and thawing of cells was used previously to 
liberate toxin from them. i\ machine called a sonic 
oscillator, which adequately ruptures cells, was employed 
in these studies. 

A hemolytic E. coli strain 755 serotype 138:B81 :14 
that had been isolated from a pig with edema disease was 
used for study as it had produced more edema disease-
like lesions in pigs than others tested. 

Pigs from a diseased controlled herd and specific 
pathogen free (SPF) pigs were used to assay the toxicity 
to crude sonic extract and the fractions were collected 
from continuous paper electrophoresis. The toxins were 
administered intravenously to the pigs. The SPF pigs 
were taken by hysterectomy for the foundation herd. 

Four major fractions were separated by using curtain 
electrophoresis. Fraction 3 showed toxic reactions. This 
fraction was toxic to pigs when injected intravenously. 
However, the other 3 fractions did not show toxic activity 
under similar circumstances. Fraction 3 killed 6 of 8 pigs 
inoculated. When the pigs were necropsied they showed 
slight edema of the mesentcry of the coiled colon, severe 
edema of the gall bladder, and scvL're edema at the cardiac-
esophagial orifice of the stomach. 



Agar-gel diffusion showed similar precipitin pattern 
when soluble antigen was cross-reacted with anti-sonic 
extract serums of 2 hemolytic E. coli that had been 
isolated from swine with edema disease, but when soluble 
antigens from the hemolytic coliform was cross-reacted 
with anti-sonic extract serum of a non-hemolytic avian-
strain of E. coli, it did not show a similar pattern nor 
precipitins against the toxic fraction. 

(Supported in part by a Research Grant from the National Institute of Allergy 
and Infectious Disease of the National Institutes of Health.) 

A 5-week-old litter of SPF pigs is pictured at the top, and below the 
separation of a crude filtered extract of hemolytic E. Coli into 

various fractions by Spinco continuous-flow electrophoresis cell. 
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Poultry 

Do Laying Pullets Need Protein 
From Animal or Marine Sources? 

The chief supplementary protein in laying diets for the 
past several years has been soybean oil meal. This has 
generally been supplemented with from 2 .5 to 53 meat 
meal, fish meal, or combinations of the two, to help furnish 
the vitamin B 1 2 and the amino acid methionine needed by 
the layers. It is usually accepted that methionine is the 
first limiting amino acid in soybean oil meal and that very 
little or no vitamin B 1 2 is supplied by soybean oil meal. 

Five all-mash diets were fed to commercial hybrid 
pullets. The main supplementary protein in each diet was 
soybean oil meal. Diet 1 contained 1.03 fish meal and 
2.53 meat meal. Diet 2 had 3.73 meat meal. Diet 3 had 
3.13 fish meal. Diets 4 and 5 had no fish meal or meat 
meal in them. Each diet was so formulated that it would 
contain the following: 16.563 crude protein, 0.243 
cystine, 0.333 methionine, 4.193 fat, 4.13 fiber, 0.833 
total phosphorus, 1.313 calcium in the mash, and 950 
calories of productive energy per pound.. Likewise the 
same amounts of Vitamins A, D a, riboflavin, pantothenic 
acid, niacin, and choline were included in all 5 diets. The 
vitamin B 12 content of diet 5 was 503 greater than in 
each of the other 4 diets. 

Egg production and feed efficiency were significantly 
better for birds fed diet 5 over those fed diets 2, 3, and 4. 
Weight gains were all in the normal ranges but were signif-
icantly greater with birds fed diets 5 and 3. Satisfactory 
egg weights were made on all diets with no significant 
differences in egg weights between diets. 

These results are conclusive that laying pullets do not 
need proteins from animal or marine sources for very satis-
factory and economical performance. 

Grow Broilers Heavier? 

Is there a place on the market for a heavy broiler or a 
young roaster and can it be produced economically? These 
are questions of much interest now in the poultry research 
program at VPI. Poultrymen at the college feel that 
the housewife would welcome such a change-of-pace bird 
in her weekly menu, but first the production costs must be 
shown to be permissible and a market must be developed. 

The production phase has been investigated first. Data 
obtained in two experiments with 5 ,400 commercial strain 
broilers indicate that, productionwise, it would be more 
profitable to market broilers at about 11 weeks of age 
(4.2 pounds) than at earlier ages, even at regular broiler 
prices.. Actually, the premium prices that could be ex-
pected for roaster-size birds would make such a venture 
even more lucrative. 

Why is this true, when feed is the largest cost item and 
it is well known that more feed is required for gains to 
heavier body weights? The trick is that production costs 
must be figured for an operational year rather than on a 
per pound, per lot basis. With birds grown to 11 weeks 



Two more weeks of growth give a more economical product that 
might have consumer appeal. 

rather _than to 9 weeks of age, 4 lots per year as against 
5 would be used, reducing chick and brooding costs by 
1/Sth. 

As with much research, problems are raised as well as 
solved. In this study, several problems were revealed that 
will need solving before heavy broiler production can be 
recommended to the industry. Increased floor space 
beyond 9 weeks was found to be required for maintaining 
carcass quality, which definitely affects profit per square 
foot, and a greater incidence of breast blisters was observed 
on the males. None of the females exhibited blisters to 
13 weeks of age, the length of the experimental period. 
Also, some increase in mortality and condemnation losses 
may be expected by holding birds to an older age. These 
problems are being studied currently at VPI and are not 
believed to be unsurmountable. 

Males and females were reared separately as well as 
combined in the study which revealed several interesting 
observations. Because males grow at a faster rate, they 
were found to be more profitable at all ages than females. 
This suggests the feasibility of commercially rearing the 
sexes separately and marketing them at different ages. 
The present drawback, however, is the lack of autosexing 
at day-old to overcome the cost of mechanical sexing, 
but this should be solved in the near future. It is also 
conceivable that cheaper rations can be developed for the 
females to 9 weeks and for both sexes to older ages, since 
requirements tor certain nutrients, particularly protein, 
are known to be less in these instances. 

:m 

The final proof of the success for this study lies in the 
acceptance of the housewife for a 4 to 5 pound broiler-
type bird which she can roast or prepare in other ways. 
Such a demand is only anticipated at this time. 

Feeding-Management of Broilers 

Will the type of feeder or form of feed influence the 
growth response of broilers? Will performance of one 
broiler crossbred differ from that of another crossbred 
under one set of environmental conditions but do equally 
well under a different set of conditions? During the past 
two years experiments have been conducted to provide 
sorre answers to such questions. One such experiment is 
described here : 

To determine the effect of feeder types (tube and 
trough), form of feed (mash and crumbles), sex and cross-
bred on broiler performance the following experiment was 
designed. 

The two feeder-type treatments with the two forms of 
feed per feeder type were used for each of two commercial 
crossbreds with sexes intermingled. 

There was no difference in feed conv€rsion between 
feeder type treatments or between crossbreds. Although 
there was no significant difference in feed conversion 
between forms of feed at 3 weeks of age, broilers fed 
crumbles had signficantly better feed conversion than 
those fed mash during the 3 to 9 weeks growth period. 

The 3-weeks body weights of crumble-fed males were 
heavier than those of the mash-fed males. This difference 
became rr.ore pronounced during the next 6 weeks. There 
was no difference in 3-weeks body weights of females fed 
either mash or crumbles, but during the next 6 weeks 
greater gains in body weight were obtained from crumbles. 
Both crossbreds responded similarly to the two forms of 
feed. 

Response in body growth to type of feeder was similar in 
both crossbreds to 3 weeks of age with greater gains being 
obtained when tubes were used. During the 3 to 9 weeks 
period, however, the greatest growth response for Cross-
bred A occurred when the birds were fed from tube-type 
feeders, whereas Crossbred B responded better to the 
trough-type feeder. 

Influence of Terramycin on Reproduction 

In recent years considerable interest has been directed 
to the use of antibiotics for the improvement of repro-
ductive performance in turkey as well as chicken breeder 
flocks. Therefore, an experiment was conducted to deter-
mine what effect feeding a high level of terramycin to 
turkeys would have on egg production and hatchability 
of fertile eggs. 

Two diets were fed to large white turkeys which had 
completed their first month of production. One diet con-
tained 50 grams of terramycin per ton of breeder ration 
while the same diet without the antibiotic was used as the 
control diet. Five pens of turkeys were placed on each 
treatment for 106 days. 



At the outset, it was estimated that if the antibiotic 
increased egg production by 1.03 (i.e. 1 egg per 100 hens 
per day), the additional eggs would pay for the added 
cost of the antibiotic. It also was estimated that under 
ideal conditions in an experiment of this size, about 1.53 
difference in egg production must be obtained to assure 
with 953 confidence that the antibiotics increased egg 
production. In addition, a 2.53 difference in egg pro-
duction must be received to assure that the increase in 
egg production is greater than 1.03. 

The average production of the turkey hens fed the diet 
with the antibiotic was 40.33 and for those fed the diet 
with 50 grams of terramycin was 43.1 %. However, 
because the variation in egg production of the hens among 
pens treated alike was much larger in this experiment than 
expected, the difference of 2 .83 was not significantly 
different from 03. No significant difference was noted in 
hatchability of fertile eggs or in mortality as affected 
by the antibiotic. 

The greater variation among pens treated alike may be 
due to a greater variation of egg production among turkeys 
within a pen than expected; or more likely, extraneous 
uncontrolled factors associated with pens treated alike 
had a very large effect on egg production in this experi-
ment. 

Further calculations have been made to illustrate 
that it is extremely difficult to detect small effects of a 
factor on egg production of turkey hens. Thus, it becomes 
extremely difficult for the investigator to justify or refute 
the value of supplementing a breeder diet with some factor 
which costs less than $1 per ton of ration. 

(Terramycin was furnished by Chas. Pfizer & Co., Inc. through the cooperation 
of W. M. Reynolds, Terre Haute, Indiana. The turkeys and facilities used were 
supplied by Mr. W. D. Wampler, Harrisonburg, Virginia.) 

Chronic and Associated Respiratory Diseases 

Most Virginia and other poultrymen have had the mis-
fortune to observe chronic respiratory disease (CRD) in 
their own flocks. Economically, it is the most important 
respiratory disease of poultry today. CRD has been with 
us for about 20 years now. Recent research at VPI has 
made important contributions to the understanding of the 
causes of CRD and to the knowledge of methods of elimi-
nating losses caused by the disease. 

WHAT IS IT? 

CRD is a disease of chickens and of turkeys which often 
causes high mortality and/or down-grading or condem-
nation at the processing plant. 

Basically, CRD is caused by pleuropneumonia-like 
organisms. These bacteria are irregularly egg transmitted 
(not every egg contains PPLO) and research has shown 
that they may be spread bv contact. By themselves, 
PPLO can cause quite a bit of trouble, but uncomplicated 
CRD is quite rare. Scientists at VPI have reproduced 
field CRD with PPLO plus one or more of several other 
agents, such as Newcastle disease virus, bronchitis virus, 
laryngotracheitis virus, and pathogenic Escherichia coli 
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Experimentally produced chronic respiratory disease. Pericarditis, 
perihepatitis and caseous exudate of the air sacs is apparent. 

(a bacterium which we have shown to be a normal in-
habitant of the gut of fowl). Thus PPLO plus one or more 
of the other agents = CRD. 

WHAT CAN BE DONE ABOUT IT? 

As in other diseases, CRD must be controlled by elimi-
nating or controlling the organisms which cause it. 

PPLO can be eliminated by blood testing and using the 
PPLO-free flocks thus selected as sources of hatching eggs. 
This has been done to a limited extent in Virginia. PPLO-
free flocks thus selected perform well if proper genetic 
lines are chosen and will remain PPLO-free if proper 
management procedures are followed (see Virginia Agri-
cultural Extension Service Bulletin No. 848). An experi-
mental flock at VPI has been kept PPLO-free for 5 con-
secutive years. 

Scientists at VPI now recommend that live-virus 
bronchitis, Newcastle, and laryngotracheitis vaccines be 
eliminated where these diseases in their pure form are not 
a problem. They say that CRD is less likely to occur and 
is less severe in the absence of live viruses. However, 
combinations of these agents will not cause CRD if PPLO 
have been eliminated as described above. At present the 
scientists see no way of eliminating pathogenic E. coli 
but have determined how infections from it can be most 
effectively treated. 

Fantastic claims have been made for antibiotic ther-
apy of CRD. The bird's symptoms may be relieved by 
such treatment, but unfortunately the tissue damage, for 
which birds are down-graded or condemned, has already 
been done. Also, CRD frequently returns when the treat-
ment is removed. VPI research has demonstrated that, 
as of now, antibiotic therapy is actually only of ques-
tionable value. 



Apples 

Sampling and Inspecting for Processing 
Research by the departments of agricultural economics 

and horticulture on the quantitative effects of trim waste 
and fruit size on yields of apple sauce and apple slices, 
and on costs of preparing apples for processing, can serve 
as a basis for a more equitable pricing policy, if these two 
problems are overcome. 

The recent development of bulk-box handling of tree-
run apples from the orchard to the processor and the in-
crease in storage of field-run apples for subsequent pro-
cessing has accentuated the sampling problem in recent 
years. The increase in wage rates in the processing in-
dustry, higher costs for supplies, and increased competition 
have reduced profit margins, in tum requiring closer 
scrutiny of all cost factors including raw-product effects 
on yields and preparation costs. Former sampling tech-
niques, inspection methods, and grades have therefore 
become obsolete. 

This study is designed to develop accurate sampling 
and inspection methods and to test the statistical reli-
ability and economic feasibility of the new methods. 

New sampling methods, yielding excellent results with 
probable costs below existing methods, have been 
developed and tested on a laboratory basis. Plastic model 
apples and equipment at 1/4-scale have been used. Field 
testing must now be carried out to see if full-scale opera-
tions act in a similar manner to those of the laboratory. 
These tests should be completed during the 1961 harvest 
season. 

The portion of the study dealing with the inspection of 
samples will be started during the 1961-62 harvest and 
storage season. The department of agricultural economics 
is being joined by the horticulture department, the State 
Department of Agriculture, and the Inspection Service 
of the U. S. Department of Agriculture in this phase. Two 

The newly developed oscillating ground-spray boom covers a tree 
row from one side. 

32 

equipment companies, the F. B. Pease Company of 
Rochester, New York, and the Graybill Division of the 
Food Machinery Corporation of Woodstock, Virginia, 
are assisting through the loan of necessary equipment for 
peeling, preparing the apples for processing, and sizing 
the apples in the samples. 

Alternative methods of estimating trim waste will be 
used on each of 50 samples of each variety of apples being 
tested and the estimates correlated with actual trim wastes 
in the samples. Closely correlated methods of estimating 
waste, having acceptable standard errors, would be con-
sidered as alternative inspection methods providing they 
were adaptable to processing operations and were econo-
mically feasible. 

Successful completion of the study should allow descrip-
tion of the loads in terms of percent trim waste for peelable 
portions of the load, percent undersized and oversized 
apples, and average weight of apples in the peelable portion 
of the load. Such a description would allow processors to 
use previously determined research results as a basis for 
paying growers premiums and discounts for apples above 
or below arbitrary standards of quality and size without; 
seriously altering their cost structure. This would en-
courage growers to use better handling measures to main-
tain quality. It would also allow processors to develop 
an adequate system of production control within their 
plants. 

Mouse Control in Orchards 

Control of orchard mice has long been one of the critical 
problems for fruit growers. Research has developed the 
use of sprays to replace poison baits. Three types of 
successful machines for spray application of endrin have 
been devised. Each of the first two devices-the horizontal 
boom and the rigidly fixed nine-nozzle ''vertical'' boom-
had inherent difficulties and were slower than was de-
sirable. 

To meet the need for faster application a vertical boom 
with four oscillating nozzles was designed at VPI in 1960. 
In the orchards of two growers, this new device gave most 
excellent pine mouse control last season both with endrin 
and with an unnamed new alternate rodenticide known as 
SD 4402. The advantage of the oscillating boom lies in 
the heavy "drive" from each nozzle, which permits 
ground spraying across~ of the diameter of limb spread. 
The new boom is adapted to treat adequately a tree-
centered row-length strip equal to or wider than the radius 
of limb spread. About 65 to 703 or more of all pine mouse 
trails, including the most active ones, are within the tree-
centered radius-wide strip along the tree line. 

Where the former booms required a round-trip for each 
row of trees, the oscillating boom does the work at one 
passage by a tree. Spray time is cut in half and large 
acreages are covered rapidly. 



Apple Tree Nutrition 

Too much fertilizer is often as detrimenta] as too little. 
On this premise a survey was conducted to detenn ine the 
current nutritional status of Virginia orchards. Apple leaf 
samples from over 100 orchards in 21 different counties 
(over 98% of Virginia's commercial orchards are in these 
counties) were analyzed chemically for nitrogen, 
phosphorus, potassium, magnesium, calcium, boron, and 
manganese. 

The survey revealed that nitrogen levels in Virginia 
orchards are generally higher than desirable for optimum 
quality. In a few locations potassium levels were found 
to be near the point where applications of additiona] 
potassium might prove beneficial. Work is currently under 
way to study the possibilities of improving fruit color 
through additional potassium fertilizer applications. 

Of the minor elerrents evaluated, boron was the only 
one to show signs of being a potential problem in Virginia 
apple orchards. 

A study of the influence of spray chemicals upon the 
physiological functioning of the apple leaf shows that the 
nutrient levels within the leaf itself may be significantly 
influenced by the pesticide spray chemicals applied. 
Studies in this area are being expanded. 

Apple Rootstocks 

Interest continues in Virginia in rootstocks which reduce 
tree size and induce early bearing. Several hundred acres 
of srr aller-than-standard trees have been set out in the 
past 2 or 3 years. 

About 500 trees of the Malling and Malling-Merton · 
rootstocks were propagated at the Winchester Laboratory 
and are now growing in the nursery and will be set out for 
testing in 1962. 

Apple and Peach Thinnittg 

Many growers lack confidence in chemical thinning 
because of its erratic action and continue to use hand-
thinning despite rising labor costs. A principal difficulty 
has been excessive ]oss of fruit if too much naphthalene 
acetic acid rnlt (NaNAA) is applied. Sorr.e little under-
stood variables are present and research is looking for 
corrections. 

Guthion, malathion, parathion, glyodin, and six 
ammonium salts as spray additives have all been found 
to permit the use of less of the potent NaNAA. Even the 
small amount of nitrogen that occurs in rainwater 
markedly increases the effect of the thinner. Thiourea, 
the amrr..onium carbonates, and sodium sulfate have 
suppressed NaN AA action, but son:ewhat similar additives 
have no apparent effect at all. 

These findings indicate that appropriate safeners now 
appear to be necessary. The satener Tween 20 was widely 
used in Virginia in the past two seasons with good results. 
Common ammonium fertilizers as safeners also hold 
promise. 
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Insects of Apples and Peaches 

Research on apple insects must deal with several prob-
lems---biology, control, development of resistance to 
insecticides, and compatibility of spray mixtures. 

Efficiency of some wettable powders may be influenced 
by particle size and by inert ingredients in the formulation. 
For example, 50% DDT wettable powders currently used 
by fruit growers range widely in their effectiveness against 
the codling moth. Reducing the average particle size 
below 3 microns has improved effectiveness. Furthermore, 
75% DDT wettable powder containing a synthetic silicate 
carrier appears to be more effective than most 50% DDT 
powders containing natural clays as the inert carrier. 

New insecticides that have shown a high level of 
effectiveness against the codling moth are the carbamates, 
Sevin and Zectran, and an organic phosphate, Guthion. 
The latter compound is helpful in suppressing aphid and 
mite development. 

Several important pests have developed resistance to 
insecticides that were formerly effective. For example, 
the codling moth became resistant to lead arsenate more 
than 20 years ago and during the past decade resistance to 
DDT is indicated in a number of orchards. Recently the 
red-banded leaf roller developed resistance to TDE which 
was highly effective 10 years a.go. Furthermore, mites 
usually are no longer controlled by organic phosphate 
insecticides. 

Research to evaluate the 
level of resistance and to 
seek ways of controlling 
resistant pests is carried on 
continuously. The possi-
bility of using a microbe 
instead of a chemical as an 
insecticide against the 
codling moth and red-
bande<l leaf roller is being 
investigated. 

Of the many insects 
affecting the peach tree 
and its fruit, only a few 
cause heavy and repeated 
commercial losses: the 
plum curculio, the tarnished 
plant bug, the lesser peach 
tree borer, and several scale 
insects. 

In research on control 
of plum curculio, where 
many new insecticides were 
tested, a combination of 
parathion and dieldrin gave 
outstanding control and is 

Overwintering eggs of the Euro-
pean red mite magnified approx-

imately 5 diameters. 



the currently recommended treatment. Soil treatments 
of Bacillus thuringiensis for control of the immature stages 
of the plum curculio were ineffective, except at high 
dosage. 

The tarnished plant bug is extremely difficult to control 
since most often it appears at the bloom period, when 
insecticides cannot be used because of toxicity to bees. 
Of the many insecticides tested, dieldrin has proved most 
effective, but cannot be used after petal-fall. 

Eight insecticides were tested for control of the lesser 
peach tree borer. Good control was obtained with para-
thion, endrin, and Thiodan. An increase in effectiveness 
was obtained by spraying during both the first and second 
generations of the insect. 

Peaches 
Peach and Nectarine Breeding 

In spite of weather and seasonal conditions unfavorable 
for fruit breeding activities, the peach breeding program 
made progress as shown by the naming and introduction of 
two new peach varieties. VPI 49, a seedling of Sunhigh 
crossed on VPI 15, was named Washington and released 
in 1959. Its outstanding features are large fruit size, bright 
color, very firm flesh, high quality, and great tolerance to 
blossoming season frosts. Its fruits ripen in midseason or 
about 21 days before Elberta. 

VPI 48, a seedling of J. H. Hale crossed with Valiant, 
was named Jefferson and released in 1960. This second 
member of the Virginia "Presidential Series" of new peach 
varieties also has bright fruit color, above average fruit 
size, very firm flesh, and quality and texture comparable 
to those of]. H. Hale. The tree is vigorous and produces 
a heavy set of buds which, like those of Washington, are 
very tolerant of blossoming season frosts. It ripens about 
3 days after Elberta. 

Nectarine varieties developed at VPI have stimulated 
production of this delicious fruit in eastern United States. 

Another yellow fleshed, freestone peach selection that 

ripens a week before Elberta has demonstrated tolerance 
to blossoming season frosts and is being evaluated. Other 
selections are non-melting-flesh, clingstone peaches 
designed for commercial processing and very-early-season, 
yellow-fleshed nectarines. 

New Fungicides for Peach Leaf Curl 
Leaf curl, the first disease of the season to affect the 

peach, is infective from the earliest bud break to bloom, 
occasionally later. The affected leaves become distorted 
and drop quite early and defoliation may be serious. 

Fungicides to be effective must be applied during the 
dormant period or not much later than bud break. Lime-
sulfur and Bordeaux mixture are the traditional fungicides 
used, but many growers do not like them. Now Ferbam 
has been found effective for the control of leaf curl, but 
information on the lowest satisfactory rate of usage has 
been inadequate. Information on the value of most other 
organic fungicides was ahnost wholly lacking. Using no 
more of spray materials than necessary can mean sub-
stantial savings to growers. 

A recent experiment in an abandoned peach orchard 
gave these results: 
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These data show ferbam (Fer-
mate) to be highly effective 
against leaf curl, and suggest 
that lower rates than those now 
used may be adequate. Captan 
and thiram were also highly eff ec-
tive against leaf curl. 

Fungicides for Peach Rot 
Brown rot is the major disease 

affecting peaches in Virginia. 
Gray mold is a soft rot most often 
encountered as a market disease, 
rotting peaches after they reach 
the market channels. Control 
of these rots is a universal prob-
lem with peach growers. 

Post-harvest rot on peaches sprayed with (left to right): Niacide M all season; sulfur early fol-
lowed by Niacide M ; sulfur all season. 

Sulfur has long been the 
standard treatment, although 
captan has found an important 
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place for this purpose in recent years. Sulfur is not 
always satisfactory, and adequate infommtion on the 
value of other organic materials has been lacking. 

Several fungicides were tested in an orchard with a 
previous history of harvest rot troubles. Fungicidal 
treatments used in a full-season schedule included wet-
table sulfur, captan, captan plus thiram, thiram, and 
Niacide-M. There was no blossom brown rot infection and 
a uniform insecticide program was used with all treat-
ments. 

Tree-ripe fruit samples were picked at harvest, using 
approved sampling techniques, and held at ro:::>m tem-
perature in the laboratory. After 7 days the percentages 
of fruits rotted were: captari, 5.03; Niacide-M, 3.53; 
Thylate (thiram), 4.03, Thylate plus captan, each at 
half-strength, 7 .5%. The results indicate that captan, 
Niacide-M, and Thylate are essentially equal in rot 
control, and that sulfur is inferior to the organic fungi-
cides. 

(Supported by Niagara Chemical Division, Food Machinery and Chemical 
Corporation.) 

Plastic Greenhouses 

Interest in plastic greenhouses has increased consider-
ably during the past few years. Many commercial vege-
table growers are using such greenhouses to grow their own 
plants and to grow to maturity crops like tomatoes, lettuce, 
and cucumbers. 

Research at VPI since 1954 has been concentrated on 
testing new covering materials and developing a superior 
structure, an economical automatic heating system, and 
an inexpensive automatic ventilation system. 

Frame and Cover 

The best designed structures to date are the scissors 
rafter greenhouse and Gothic shaped greenhouse both with 
rafters spaced 48" on center. 

Polyethylenes, viuyls, polyvinylchlorides, polyvinyl 
fluorides, and fiberglass have been evaluated in weathering 
test panels and as greenhouse covers. Four mil weather-
resistant polyethylene film was found to be the rr.ost 
economical and satisfactory material to use. An inner 
lining of plastic (2nd layer) in greenhouses reduced heating 
cost by 7B. 

Heating and Ventilating 

For continuous winter-time use, where temperature 
differences between outside and inside the greenhouse are 
often 60 or 70° F., a forced warm-air furnace with pres-
sure-type oil burner and automatic controls best serves 
the purpose. Where plastic greenhouses are operated only 
in spring and fall, one or more oil burning space heaters, 
provided they are equipped with circulating fans, have 
been found quite satisfactory and economical to operate. 

Research at VPI indicates that manually operated ven-
tilators should be replaced by automatically operated 
systems. The best solution to the problem of low-cost 
automatic ventilation is the use of large exhaust fans, con-
trolled by an air-switch type thermostat plus automati-
cally operated air-intakes of proper size. 

Tomatoes, lettuce, and peppers have been grown in 
plastic and glass greenhouses during five years of research. 
When adequate heat and ventilation are provided no 
significant differences in yield or quality of the crops re-
sulted. Since plastic greenhouses cost about 1/5 as much 
as glass greenhouses, the researchers conclude that plastic 
greenhouses should be used to produce these horticultural 
crops. 

Gothic-shaped greenhouses at VPI. The home-size (foreground) is IO' x 16' and is covered with clear fiberglass. The commercial green-
house is 21' x 40' and is covered with 4 mil polyethylene plastic. 
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Vegetables 
Broccoli 

Green sprouting broccoli is coming into its own, espec-
ially since the advent of frozen foods. Research at VPI has 
shown that broccoli leaves are palatable and nutritious. 
They contain at least three times as much carotene as the 
inflorescence, the plant portion normally eaten. The 
leaves add significantly to the yield of edible material. 

Ten edible leaves can be used from each broccoli plant without 
hurting production of the inflorescence. 

These findings indicate the need for additional research 
on better cultural practices and on the nutritive values of 
plant parts. Experin:ents continue with these objectives, 
and results to date indicate: 

1. For highest yield and quality, broccoli must be sup-
plied with adequate soil moisture. This shallow-rooted 
crop responds favorably to irrigation. 

2. Plants should be spaced not more than 1 foot apart 
in rows 3 feet apart for best yields. 

3. Removal of 10 leaves per plant to be used as greens 
substantially increases the total yield of edible material 
with only slight reduction in central and lateral inflores-
cence. 

4. The leaves, because of their higher nutritive value, 
should be more widely used as food. 

Land Cress 
Land cress, a mustard known as "creasy greens, " is 

grown in Virginia for spring harvest. It frequently de-
velops an inflorescence which destroys its value as greens. 
Research has determined that a cold induction period is 
related to the development of inflorescence. 
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Tests made to see if growth-regulating chemicals would 
inhibit flowering indicate that maleic hydrazide at 220 
ppm applied to land cress, and to turnip greens, before or 
a few days after cold induction starts, inhibits or retards 
flower bud development in the spring. 

Sweet Corn Quality 
Tenderness, sweetness, and flavor are important quali-

ties of sweet corn. Research techniques recently developed 
at VPI provide a more accurate and reliable basis for 
evaluating these factors, together with food value of the 
corn and the length of time 
it remains in a quality grade. 
Con trolled pollination and 
associated techniques reveal 
that the pollen variety as well 
as the female variety influ-
ences quality development 
and quality changes. The 
meta-xenia effect of one pollen 
variety may retard the rate 
of change in toughness or 
other quality components, 
thus extending the length of 
time sweet corn remains in a 
quality grade. Another pollen 
variety may hasten the rate of 
development, or rate of 
change, thus reducing the 
length of time sweet corn re-
mains in a quality grade. 
Ears developed from pollen 
varieties of unlike characteris-
tics may develop kernels, 
during the pollinating season, 
which are unlike in size or 
color or sweetness. This is a 

The influence of mixed pollen 
on the size and uniformity of 
kernels : (1) Hybrid pollinat-
ed with its own pollen. (2) 
Hybrid pollinated with mixed 

pollen. 

new and basically significant concept in the study of 
sweet corn quality. 

These techniques also provide a method of eliminating, 
or partially controlling, the influences of soil variation. A 
knowledge of the exact date and hour of pollination is 
necessary for precise evaluation of all quality factors 
which may be influenced by time, temperature, soil, or by 
the pollen variety. 

New Root Knot Resistant Tomato 
A new variety of tomato called Hawaii #1, has been 

tested for two years in field and greenhouse experiments 
and found to be highly resistant to the following species of 
the root knot nematode: M eloidogyne incognita, M. incog-
nita acrita, and M. arenaria, as well as to several other 
species of the genus M eloidogyne. 

Hawaii #1 is compact in growth, of determinate type, 
and a prolific bearer. Under both field and greenhouse 
conditions, it readily sets fruit that is similar to that of 
Rutgers and other standard varieties. It is not resistant 
to early blight and other foliar diseases, and during severe 



dry periods the fruit is subject to radical cracking. Further 
selection and improvement within the variety is now in 
process and it will be used as a source of resistance in 
breeding other varieties. 

(Seed of Hawaii #1 was obtained from Dr. J.C. Raber, plant breeder for the 
Southern Rhodesian Government Monopoly in South Africa, where the variety has 
gained some commercial acceptance. Although the exact origin of the variety is 
unknown, the designation Hawaii #1 sug~ests that it is either one or an improvement 
of one of several root knot resistant [tomato] varieties originally developed in 
Hawaii.) 

The plant on the left, Hawaii ;;1, is resistant to root knot; the plant 
on the right, Epoch, is susceptible. Both plants are the same age and 

were grown in infested soil. 

Tomato and Sweet Potato Variety Trials 
Variety trials with tomatoes have been conducted for 

several years at the Warsaw station and at VPI. Trials 
with sweet potatoes have been conducted at Painter in 
collaboration with the Virginia Truck Experiment Sta-
tion. 

The Southern Tomato Exchange Program makes new 
varieties of tomatoes available for testing and the Sweet 
Potato Conference, made up of agricultural colleges and 

Centennial-new, high yielding, good tasting sweet potato variety. 

the U. S. Department of Agriculture, supplies newly de-
veloped material. Both groups collect and summarize 
data from the tests. 

Because growing conditions vary greatly among areas 
and sometimes among farms in the same areas, general 
variety recommendations are impractical. Information 
from the trials is available, however, and interested 
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growers are advised about small observational plantings. 
Two tomato varieties recently tested are gaining in 

popularity-Homestead 24 for fresh market and Campbell 
146 for canning. Results of trials also suggest observa-
tional plantings of the Delaware tomato seedling known as 
14-2 and the sweet potato variety called Centennial. 

The trials have also aided in the progress of a program 
to improve Virginia's production of certified sweet potato 
seed stock. 

Ornamentals 

Boxwood Decline 
The problem of boxwood decline is becoming more 

serious in Virginia as well as in our neighboring states. 
Affected plants usually turn a light yellow-green and 
start losing leaves. A straw color develops by mid-summer 
and death follows rather quicklv. Sometimes the leaves 
turn a rather bright orange to bronze color. This symptom 
usually develops rather slowly and is not usually associated 
with the immediate death of the plant. Some plants have 
only a branch or two affected whereas others are com-
pletely affected. 

Parasitic nematodes have been found in over 803 of the 
decline samples examined. Although they are thought to 
be a prime factor in this disease complex, recent evidence 
has indicated that the fungus Phytophthora parasitica may 
also be important. Controlling nematodes with Nemagon 
or Fumazone has restored a normal color to some plants. 

Soil Treatment for Nematodes 
As state quarantines are becoming more strict on root 

knot infected ornamental stock, the demand grows for 
materials and methods to clean up infections on field-
grown plants. During 1960 and 1961, approximately 
25,000 plants were experimentally fumigated in the field. 
Ligustrum and several varieties of flex crenata were 
treated. Gravity flow side-dress applications were made 
with CBP at rates of from 2 to 4 gallons of active material 

Japanese holly on the right was grown in fumigated soil. Plant on 
the left came from an unfumigated check area. 



per acre. Ligustrum showed excellent response, and al-
though results on Ilex were encouraging, more work is 
necessary before a recommendation can be made. 

Weed Control in Nursery Crops 
Amizine, a new herbicidal mixture consisting of 45% 

simazine and 15% amitrol, controls weeds 4 to 6 weeks in 
nursery plantings when applied in October or November. 
The material, a wettable powder, should be applied at 7 to 
10 pounds per acre in 40 to 50 gallons of water as a spray. 
Weeds and grasses, except bermuda grass, can be con-
trolled by this mixture. 

Research at various locations in Virginia indicates that 
weeds and grasses over 6" high should be cut down before 
spraying. Attempting to spray weeds taller than 6'' often 
results in getting the spray on the lower branches of 
nursery stock. 

In general, results have been best when all weeds and 
grasses are removed from around the nursery stock by 
early or mid-September and spraying delayed until Octo-
ber. This allows winter weeds to come up before spraying. 

Foreground, weed control in May, 1961, following Amizine applica-
tion in October, 1960; background, untreated area. 

The material stays on the soil surface and kills germinating 
weed seed for several months. 

(Amchem Products, Inc. aided in this research.) 

Winter Injury to Plants in Containers 
Many nurserymen grow plants in 1-gallon and 3-gallon 

containers, making delivery easier at any season and 
lessening the shock to plants which occurs when many 
roots are cut. 

In recent years heavy winter injury has been seen on 

Fifty percent shade from snowf ence on top and sides of plants. 

container-grown plants. Similar plants established in a 
landscape planting were only slightly injured. 

Work was started in 1958 to investigate the cause of 
this winter injury. One of the experiments which has 
given promising results has been the protection of the tops 
of the plants with a layer of lath. 

For example, when Japanese Holly were grown in the 
open field, 323 of the leaf surface was damaged. When 
the plants were 50% shaded, the damage was reduced to 
183. When a sheet of clear plastic was placed over the 
plants, the damage was reduced 163. When heavy shade 
was placed over the plants, the inuury was only 3%. 
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Fruits 
Corrosion in Applesauce Cans 

Canned applesauce frequently exhibits internal can 
corrosion, marked often by discoloration of the product 
and mild to severe detinning of the container. The problem 
affects all applesauce canners, although to a different 
extent. Some consider it a serious problem, affecting 
product quality and sales. Others observe only slight 
corrosion and feel that it is not enough to worry about. 

Because of tin conservation measures and economic 
factors, manufacturers of tin plate for cans continually 
decrease the amount of tin used in tin plate, thereby de-
creasing corrosion-resistance. Within a few years internal 
can corrosion will in all probability become a more serious 
problem with all applesauce canners, as well as with packers 
of a number of other canned foods. 

Research is attempting to determine factors that in-
fluence can corrosion in canned applesauce and to find 
means to control and reduce corrosion, thereby improving 
the quality of the product. 

Results to date indicate that apple particle size and 
amount of air present in the applesauce, taken inde-
pendently, do not influence corrosion. Consistency and 
acidity (pH) of the applesauce, and volume of free space 
above the food in the can (headspace) do have an in-
fluence. Applesauce of thicker consistency produces less 
corrosion than a product of thinner consistency. The 
larger the volume of free space above the food in the can, 
the more the corrosion. 

Practical application of results of this research will be 
to modify certain applesauce canning operations in order 
to change some of the characteristics of the product, such 
as acidity and consistency, and to simplify operations 
wherever possible. 

Work on this project will be continued until findings can 
be applied to a pilot plant and to commercial apple pro-
cessing operations. 

Control of Apple Scald 
Research in Virginia and other states has shown that 

the chemicals diphenylamine and 6-ethoxy-1, 2, dihydro-
2, 2, 4 trimethyl quinoline (ethoxyquin) provide adequate 
control of apple scald, the brownish skin discoloration that 
develops on manv apples held in cold storage. 

Ethoxyquin is available for commercial use under the 
trade name of "Stop-Scald." Diphenylamine (DPA) is 
expected to be cleared for use by the Food and Drug Ad-
ministration in late 1961 and manufactured for use for the 
1962 apple crop. 

These inhibitors may be applied in several ways. Dip-
ping apples in a solution is most effective. Other methods 
include spraying apples on a grading line, and submerging 
crates or bins of apples. Tree sprays may be used under 
some conditions. 
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Meats 
Cooked Yields of Broilers 

What influence do different cooking methods have on 
yield of edible portion and nutritive value of broilers? A 
carefully regulated and measured study has given these re-
sults: 

Roast.in!!; 
Broiling 

Cooking 
method 

f'..lct·tmni, en 
D p Pal F~mg 
S. Frv Md. tvJc* 
~- Fcy Va. Style 

•Includ breadin1t 

Calori 
Av. ,. t Talue 

cooked fat pro- car moia- per 
yield tein Jay.. tuns 100 

7.44 25.73 
7.11 27. s 
6.97 l~.61 

I0.5.J 26.52 
14.55 23.86 
10.44 26.38 

drat ea 1ms. 

65. 2 
63. 9 
66 .. ~5 

1.09 60.87 
5.16 55.52 
2.40 59.79 

The breast, thigh, drumstick, and wing (minus third 
joint) from Y2 of each of 20 broilers were cooked by one of 
the methods. Ribs and backs were not included. The indi-
vidual parts were weighed to the nearest gram before 
cooking, after breading, and 10 minutes after cooking. 

The parts cooked by roasting, broiling, and electronic 
heat were brushed lightly with melted butter. The parts 
cooked by Virginia style southern frying and deep fat 
frying were shaken in a paper sack containing wheat 
fl.our. For the Maryland style of southern frying, the 
pieces of chicken were dipped in a mixture of approxi-
mately equal weights of eggs and whole milk before being 
rolled in cracker crumbs. The percentage weight pick-up 
from breading was determined. 

The cooked meat, skin, and attached fat were removed 
from the bones. Adhering batter was included with the 
meat and skin for chemical analysis since it is generally 
eaten with the chicken. 

These apples were in cold storage for several months and then held 
at room temperature for several days. The apple on the left shows 

scald; the one on the right was treated with a scald inhibitor. 



Measuring Meat Tenderness 
Measurement of meat tenderness is a challenge to re-

search. As yet, no device has been developed which will 
measure tenderness of meat as well as does a human taste 
panel. Research has developed a shear device, but it does 
not always agree with taste panel results. 

Research at VPI has devised a machine that will simu-
late the chewing action of human beings. Recently the 
device has been given a new set of jaws that are wired up 
to strain gauges to measure more accurately the amount 
of work required to "chew" a standard size sample of 
meat. Pork and lamb roasts were evaluated by the new 
machine, a taste panel, and the shear device. Results 
indicate that this chewing device measures tenderness as 
well as the shear, using the taste panel a.s the standard. 

Milk Products 
High Protein Low-Calorie Frozen Dessert 

Milk proteins stand high on the list of foods for human 
nutrition. Protein is an attractive word in today's food 
merchandising. Therefore, it is probable that high-protein 
frozen desserts will be accepted by an estimated 44 million 
diet-conscious, potential consumers. 

Before such products can be manufactured and 
merchandised, however, more information is needed on 
the effects of protein on flavor and physical properties of 
frozen desserts. To obtain this information, experimental 
mixes were formulated at fat levels of 1.0, 3.0, and 5.03; 
and at each fat level, mixes were made containi11g 5.0, 
6.0, 7 .0, and 8.03 protein by adding a commercially pro-
duced milk-protein concentrate. 

The influence of protein on flavor score and on physical 
properties was determined. Each of the experimental 

Making viscosity measurements with a Brookfield multispeed vis-
cometer is illustrated below. 
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mixes was frozen with and without added vanilla, and the 
estimated caloric content was compared with that of ice 
cream. 

Increasing the protein content of frozen dessert mix 
increased the basic viscosity and slightly improved the 
body and texture of the frozen products. Fat did not affect 
flavor, but the protein concentate introduced a slight 
foreign flavor that decreased the flavor score in the absence 
of vanilla. In amounts normally used, however, vanilla 
masked this off-flavor. 

Based on these findings, an acceptable frozen dessert 
was formulated containing 1.03 fat and 8.03 milk pro-
tein. The estimated caloric content of this product was 
27 .03 lower than ice cream containing 10.03 fat. This 
and additional technical information should help ice cream 
processors solve manufacturing and merchandising prob-
lems associated with these types of frozen desserts. 

(This research was supported in part by Crest Foods Company, and by the 
Southern Association of Ice Cream Manufacturers.) 

Using Whey Protein in Cottage Cheese 
Consumption of cottage cheese has increased steadily 

during the past 20 years, partly because consumers have 
recognized the high nutritional value of cottage cheese 
and because the industry has steadily improved quality. 

Uniform high quality curd is still difficult to obtain 
by conventional procedures, however, and highly 
nutritious whey proteins are lost. To improve uniformity 
and save these proteins, the conventional procedures have 
been studied and modifications determined that will in-
crease yield ranging from 103 to 123. 
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The increase results mainly from incorporating into the 
curd 603 to 703 of ~hey proteins previously lost. The 
modifications also shorten by about one hour the tirr:e for 
making cottage curd and give slight improvements in curd 
uniformity and quality. 

Further studies are being made on a pilot scale in prep-
aration for making recommendations to the cottage cheese 
industry. 

Fortifying Batters and Doughs 
With Nonfat Dried Milk 

Cakes, muffins, biscuits, and yeast-rolls were made by 
standard recipes in which milk solids were varied from 
two to six times the usual level. Water was increased 
whenever the high fortification made it imperative. The 
baked products were expected to show changes as a result 
of the increase of milk solids. 

Judges' scores were "good" for appearance, texture, 
and crumb, and "excellent" for flavor, compared to the 
control. Tenderness, as determined mechanically, de-
creased as the milk solid level was increased. It is believed 
adjustment of other ingredients, possibly flour and fat, 
might be found to offset this trend. 

Fortified yeast-rolls in this study were satisfactory only 
when the instant dried milk was first mixed with hot liquid. 

Because of its high nutritive value and the improvement 
of most qualities in baked products, instant nonfat dried 
milk shows promise as an excellent food supplement. 

Nitrogen Balance in Children 
During the years 1954-1958 studies of metabolic 

patterns in preadolescent children were made as a coopera-

tive Southern Regional project. A publication is being 
prepared by the Institute of Home Economics to present 
all data from this series of four studies.* 

Following these four studies an experiment was con-
ducted in 1960 to study nitrogen and energy retention of 
three preadolescent girls fed a low-protein diet, 863 of 
which came from plant sources and 143 from skim milk. 

The girls consumed exactly the same diets daily with a 
mean intake of 2 ,269 calories and 25 .8 grams of protein 
and other nutrients at National Research Council recom-
mended levels. They were approximately 8, 12, and 11 
years of age with basal metabolic rates of -10, -2, and -20. 
The 11-year old was over-weight and the other 2 were 
average in weight for their age and height. All 3 were re-
ported to be in good physical health. 

In this study two subjects of average weight, obtaining 
67 and 87 calories per kilogram with 0.159 and 0.121 grams 
of nitrogen per kilogram of body weight, had nitrogen 
retentions of 0.75 and 0.70 grams. These retentions are 
well above the 0.3 grams daily consistent with demands of 
body growth for this age group. The third subject, with 
an intake of 46 calories per kilogram and 0.08 grams of 
nitrogen per kilogram, had a negative balance of 0.66 
grams of nitrogen. The National Research Council 
suggests 69 calories and 1.9 grams of protein per kilogram 
for preadolescent girls. The calories used by the three girls 
(intake less excretion) were comparable: 2,183, 2,142, and 
2,146 calories daily, regardless of age and weight. 

This experiment, for the two subjects of average weight, 
was compared to the earlier studies conducted at this 
station. No outstanding differences were found between 
tbe two studies due to the source of the protein. 

(*See also Association for Experimental Biology and Medicine, Federation 
Proceedings Vol. 19, No. 4, December 1960.) 

While children eat and play, scientists make careful study of their nutritional needs. 
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Stability of Farm Buildings 

Previous research has usually been concerned only with 
the resistance of structural components to imposed loads. 
Little effort has been made to study the contribution of 
building components, such as the siding and roofing 
material, to the strength of the entire building. In addi-
tion, the interaction of all the structural components 
fabricated together into a completed building has been 
neglected. 

Agricultural engineers at VPI have developed a re-
search facility for evaluating these two important aspects 
of the farm buildings research. This facility can pro-
gressively subject full-scale sections and complete 
buildings to any desired combination of simulated snow 
and wind loads. These load combinations can be applied 
in cycles, approximately simulating many years of ex-
posure. 

An evaluation has been completed of two 36' x 45' 
clear-span, pole-type buildings. One was conventional 
in design, while the other was experimental. Both build-
ings were tested for resistance to horizontal wind load and 
gravity load. 

The study revealed that: (1) with simulated wind 
forces up to 30 pounds per square foot, both buildings were 
over 1003 more rigid after the corrugated aluminum 
roofing and siding was applied, and (2) the conventional 
roof structure of dressed No. 2 common southern pine 

An experimental 36' x 45' building under simulated gravity loading. 
The roof truss, of rough 1" x 6" boards, required only about 72 as 
much lumber as a conventional truss of the same span, but carried a 

25% greater load before failure. 
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required approximately 1003 more lumber per square 
foot of floor area than the experimental design, which was 
built from 1" rough No. 2 common southern pine. The 
experimental truss failed under a simulated gravity load 
of 25 pounds per square foot while the conventional design 
failed under a load of 20 pounds per square foot. 

The total cost of erecting a building of the experimental 
design is estimated at 7 53 of the conventional. 

Drying Mechanically Harvested Peanuts 

Important to the labor efficiency of growing peanuts in 
Virginia is the recent development of machinery and 
methods for windrow-picking of green peanuts. Peanuts 
harvested by this method must be dried soon after picking 
to a moisture content which is safe for storage. Since 
field drying is impractical, artificial drying becomes 
necessary. 

Drying peanuts is a critical operation because of the 
relatively narrow range of conditions which will yield good 
quality peanuts. 

Dark hulls, moldy kernels, dark skins, and even rotting 
will result from drying too slowly. 

If the temperature of drying air is raised too high, the 
peanuts will have poor flavor, and a high percentage of 
kernels will split or lose their seed coat in the shelling 
process. Overdrying is also harmful. 

In actual practice, artificially dried peanuts may range 
in quality from very good-better than stack-pole-cured 
under many weather conditions-to very poor, depending 
on the various factors in the drying process. In general, 
peanuts dried just faster than the minimum rate will be of 
better quality than those dried at faster rates. 

Research to date has established these factors in drying 
peanuts of good flavor and shelling qualities: 

1. Leave the vines in the windrow for a curing period of 
4 to 6 days between digging and drying. 

2. Never subject peanuts to drying air above 95°F. 
3. Keep drying air within 15° above outside air. 
4. Use a humidistat to maintain drying air of at least 

553 relative humidity. 
5. Supply an air volume of at least 10 cubic feet per 

minute for each cubic foot of peanuts. 
6. Keep bin-depth of peanuts under 6 feet. 
These values are all given as limits and better quality 

is obtained if facilities are designed and operated on the 
safe side of all limits. 

Research is continuing to determine more precisely the 
limiting conditions for the economical drying of high 
quality peanuts. 



Biological Studies 

Fungus Diseases of Fish 

Identification and classification of a variety of fungi 
involved in the fish-fungi disease complex is in progress. 

Fishes of the New River System 
Study of New River fishes, their taxonomy and dis-

tribution, continued during 1960-1961 through detailed 
analysis of geographical variation in the stoneroller 
minnow and the fantail darter. The stoneroller minnows 
of Great Smoky Mountains National Park and the upper 
Tennessee River system appear to represent a local race 
of the undescribed form in the New River. The fantail 
darters of the coastal plain vary considerably but at 
present none seems to be taxonomically distinct. 

The Trees of Virginia 

Study of Virginia tree species, their taxonomy and dis-
tribution, continued during 1960-1961 through field survey 
of additional counties in southwestern and coastal plain 
Virginia. Collections of specimens of trees are being made 
in duplicate or triplicate for exchange with other herbaria. 

Aquatic and Semi-Aquatic Diptera 
Since fly larvae occur in very diverse habitats, an under-

standing of the ecological requirements and behavior of 
many species is essential before practical, inexpensive, 
and effective control measures can be established. Con-
versely, the known habits of certain dipterous groups 
suggest that some may be used as biological controls 
against noxious species. The snail-killing propensities of 
larvae belonging to the family Sciomyzidae presenl the 
possibility of using them in the control of snails, and they 
are being stutlied. 

The BranchiobdelJidae 
Branchiobdellids are oligochaete worms of small size 

which live on the exoskeleton of crayfish. There are a 
number of known genera and species and several, as >'et, 
undescribed ones. 

The description and naming of ne\v species; the deter-
mination, by means of collection records, of the geographi-
cal areas occupied by the various species; and studies of 
the environmental factors which may influence the dis-
tribution of the worms are the major objectives of th8 
work. 

Degradation of Tissues by Fungi 
Emphasis is being placed upon the identification and 

nutritional requirements of certain aquatic Hyphomycetes 
whose entire natural life-cycles are completed beneath the 
surface of the water. 
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General Farm Economics 

Adjustments for Higher Incomes 
On Southside Virginia Farms 

Additional enterprises that should be added to increase 
incomes on Southside Virginia farms are those requiring 
limited amounts of land with high returns to capital in-
vestment. This was the outstanding indication of a project 
initiated in 1958 to determine the nature and magnitude 
of adjustments required in specific farm situatioDs to 
achieve the most profitable farming system under a range 
of conditions with regards to prices of major products and 
quantities of resources available such as land, labor, and 
investment capital. 

Personal interviews were made with over 500 farmers in 
Southside Virginia to determine the various resource 
situations. The most typical farm was found to have 
around 60 acres of open land. Of this, 15 acres were re-
ported to be heavier soils suitable for alfalfa, corn, small 
grain, and h[1y. Thirty-five acres were reported in light 
soils well suited for tobacco and sweet potatoes. 

The typical 60-acre farm had labor available equivalent 
to 2 men full time (operator, plus one man equivalent of 
family labor), buildings consisting of a dwelling unit and a 
flue-cured tobacco barn, a tractor, and general farm equip-
ment valued at $5,500. 

Past performance on the typical farm has been like this: 
crops-3 acres of tobacco, 24 acres of corn, 13 acres of 
wheat, and one acre of lespedeza; no livestock or livestock 
products for sale. The farm income amounted to $2,216 
annually. 

The amount of available capital was an important re-
source-restriction. With the same resources other than in-
vestment capital, income was increased to over $6,000 by 
using $7 ,500 additional capital and adding hog and layer 
c n terprises. 

On the sm a Iler farms (less than SO acres open land), 
hogs and contract broilers were the livestock enterprises 
that permitted maximum profits. On farms larger than 60 
acres of open land, fattening of steers and Grade A milk 
production were the important livestock enterprises. 

Government Programs and Farm Adjustments 

Farmers, officials charged with formulating and imple-
menting farm programs, and the general public need 
guides for appraising the effects of certain programs on 
adjustment opportunities in farming. A project was 
recently initiated to help provide information along this 
line. 

Investigation is being made of the extent to which pro-
duction control and allotment programs affect the need 
for resources, the production costs, and the incomes for 
selected farm situations compared to effects on these items 



in the absence of control restrictions. Special attention is 
being given to the extent to whic:h these programs may (1) 
cause a particular fam1 enterprise combination to be 
profitable that would not be profitable without the pro-
gram, (2) be a factor in the diversion of resources from one 
enterprise to another, and (3) may increase or decrease unit 
costs in the production of selected commodities. 

Value of Flue-Cured Tobacco Allotments 

Part of the benefits of the Federal price support pro-
gram for flue-cured tobacco is capitalized into farm land 
values. An acre of tobacco allotment, independent of the 
land and buildings associated with it, added $1,67 3 to the 
sale value of tobacco farms in Pittsylvania County, Vir-
ginia, a 1957 study determined. Does the income derived 
from an additional acre of tobacco allotment justify an 
investment of $1,673? 

To answer this question, data were obtained on a 
sample of farms from which the resources available on 
small and medium size tobacco fanns were delineated. 
Budgets were prepared for the crops produced and, using 
the linear programming technique, the income derived 
from an additional acre of tobacco was detennined for 
each size of farm under two levels of operating capital. 

If the farmers had or could borrow sufficient operating 
capital for farm operation, a discount rate of l S .3% was 
required to reduce the capitalized net income from an 
additional acre of allotment to the estimated sale value of 
a tobacco allotment. This is a substantial discount rate, 
approximately double what is thought to be the normal 
rate, and it indicates that farmers can afford to pay $1,673 
for an additional acre of tobacco allotment. However, 
on a smaller farm, if the operating capital were restricted 
to $1,000, a farmer could not afford to buy an additional 
acre of allotment at $1,673 if his discount rate was 6% or 
greater. 

Any further reduction in tobacco allotments below 
current allotted acreages will affect small tobacco farms 
more than medium-sized farms. When the present allot-
ment was reduced by one acre on the small farm, the 
change in net income associated with an additional acre of 
allotment was much larger than an additional acre 
contributed before the reduction. 

On the medium-sized farm, however, an additional acre 
after a one acre reduction contributed only slightly more 
than an additional acre before the reduction, when 
operating capital was restricted to $2,000; and it would 
make exactly the same contribution to net income as an 
additional acre before the reduction, if $4,000 operating 
capital were available. Farmers have been able to offset 
reductions in acreage allotments partially through intensi-
fication of production. 

Eventually, however, the substitution of capital for 
land in the form of variable production inputs, reaches a 
point where a great incentive is created to expand the size 
of land holdings and thereby the size of allotments. 
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Plant Operations 
Efficiency in Meat Packing Plants 

Finn managers are constantly searching for ways to 
improve the operation of their firm. There is often inde-
cision as to where to start and how much improvement can 
be made. 

The overall objective of this project was to provide 
tools for use by management as it attempts to more 
profitably allocate resources within the individual packing 
plants in Virginia. Executives and members of the Vir-
ginia Meat Packers Association actively participated in 
the planning stages to help assure this objective. 

Ten Virginia meat p<icking finns supplied data which 
consist primarily of labor records by department and the 
quantity of product moving through each department. 
Selected important variable costs were also collected. 

The most important management tools obtained were: 
(1) means and ranges of product handled by the co-
operating firms per unit of labor in each department by 
type of livestock, (2) selected costs per unit of product 
handled, and (3) effect of size upon efficiency. 

Each individual firm manager may compare his own 
departmental operations with those of other fim1S. Such a 
comparison will ease the burden of deciding in which de-
partments cost-reducing efforts may be most rewarding. 

The results show that there is tremendous variation 
among firms in labor efficiency, and in cost per unit of 
product by departments. Departments in no one fim1 
were equally more or less efficient than departments in 
other firms. There is, therefore, potential for many, if not 
all, firms to greatly improve efficiency in at least some of 
their departments. 

The results ulso lend no evidence to support the hypo-
thesis that departments are more efficient in large firms 
than similar departments in small firms. Such data serve 
as tools when management considers plant expansion 
versus additional plants. 

Milk Composition and Pricing 
Traditionally, milk has been priced on the basis of its 

butterfat content. It would seem desirable to recognize 
the variations in the other constituents of milk, partic-
ularly proteins, as nutritional work focuses attention on 
the importance and value of these other components. 

Recent developments in protein-testing methods make 
it feasible to test milk for protein as routinely as is now 
done for fat. Applying these methods, researchers at 
VPI have determined the protein content of milk delivered 
to plants for a sample of both Grade A and manufacturing 
milk producers in Virginia. The results show a con-
siderable variation among producers iD the protein content 
of milk sold to the plant. For example, producers de-
livering Grade A milk of the same fat content may differ 
as much as Yz pound in the amount of protein per cwt. 
The variation is even greater among producers of manu-
facturing milk. The accompanying chart illustrates the 
variation among producers of Grade A milk. 



This study contemplates procedures for pricing milk 
on the basis of composition, with the following objectives: 

1. Assure to plants equal costs per unit of identical 
solids regardless of the composition of the milk. 

2. Provide equitable payment among producers ac-
cording to product delivered. 

3. Reflect in prices the relative changes in demand for 
different components in milk. 

It should be possible for producers through breeding 
and management to produce milk of higher protein con-
tent. With protein included as a basis for pricing, pro-
ducers would have incentive to do the things to increase 
protein content when consumer demand justifies it. 

Response of Peanut Production to Technological Progress, 
Institutional Changes, and Economic Conditions 

A minimum national peanut acreage allotment of 
1,610,000, as prescribed by Congress, became effective 
a.dministratively in 1954 as a result of downward acreage 
adjustments since 1949. Meanwhile, peanut yields per 
acre continued to increase steadily at a rate sufficient to 
create surplus supplies in most years in spite of greater 
total consumption requirements for an increasing popu-
lation at a relatively stable per capita consumption rate. 

Since no further reductions in acreage allotments can 
be effected under present legislation, what are the pros-
pects for surplus supplies of peanuts, and related diver-
sion costs, in the next few years, 1959-1965? Will the 
combined effect of technology, institutional arrangements, 
and economic conditions stimulate yield increases such 
that, given fixed minimum acreage allotments, peanut 
production will equal or exceed the increase in consum p-
tion deriving from population increase? 

Using ordinary least squares procedures, yields per 
acre for each of the 7 major producing states have been 
estimated for the period 1909-1958, and projected to 1965 
under specified assumptions, after making subjective 
adjustments to allow for recent technological progress. 
Yields per acre were significantly associated with techno-
logical change, price of peanuts, and acreage of peanuts. 
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In the Southwest, yields per acre were also significantly 
associated with inches of rainfall in specified critical 
months of the growing season. 

In most years, growers collectively underharvest their 
allotted acreage; however, attempts to associate under-
harvest with economic factors were unsuccessful. In 
the Southwest, however, inches of rainfall in specified 
critical months were associated with underharvest. 

Attempts to develop acreage-estimating equations for 
years prior to 1949 were not successful. The changing 
economic structure of the industry, and problems of 
intercorrelation among the price and cost variables are 
believed to have obscured the relationships. 

Annual production for the period 1959 to 1965 was 
projected by applying projected yields per acre to legal 
minimum state allotments which were subjectively ad-
justed for probable underharvest. Estimating peanut 
production directly by ordinary least squares procedures 
was unsuccessful. 

Annual peanut supplies for the period 1959 to 1965 were 
estimated taking into account imports and carry-in stocks. 
Comparative annual market demand requirements for all 
domestic uses and commercial export were estimated by 
two methods: (1) applying a subjectively determined per 
capita consumption rate to population data with non-
consumption uses fixed, (2) applying a farmers' stock 
demand equation developed by Oklahoma Experiment 
Station to projected data for price of peanuts, per capita 
disposable income, and marketing charges, with non-
consumption factors fixed, such as seed, loss, and carry-
in stocks. 

If per capita consumption does not increase above cur-
rent levels, the prospective surplus for the period 1959 to 
1965 seems likely to be at about the current level of 200 
million pounds, with some slight tendency to decline. The 
Oklahoma demand equation, however, predicts increased 
per capita consumption of about one pound for the period 
1959 to 1965 ; if this occurs, surplus production will dis-
appear and some increase in allotted acreage and annual 
production will become necessary by 1963. 

Goals of Rural Youth 
A study of the similarities and differences in educational 

and vocational goals of rural youth and of their parents for 
them was made to determine the relationships to such 
factors as: membership or non-membership in 4-H Clubs, 
FFA, and FHA; farm and non-farm residence; sex; socio-
economic level; and size of family. 

Tabulations are now in progress and data will be 
analyzed and conclusions drawn during the coming year. 
Preliminary findings reveal that there was a statistically 
significant relationship between the level of living and the 
educational aspirations of both the students and their 
parents: The higher the level of living, the higher were 
the educational aspirations. There was no statistically 
significant relationship between vocational and edu-
cational goals and rural residence or membership in certain 
youth organizations. 



Turf Grass Research 
Around 135,000 acres of land in Virginia are used for 

turf, lawns, athletic fields, parks, playgrounds, highways, 
golf courses, and other areas. The yearly expenditures for 
turf amounts to about $40 to $45 per Virginia family or 
about $45,000,000 dollars a year. The need and use of turf 
is increasing rapidly along with suburban population. 

Warm and cool-season grasses and legumes are used for 
turf in Virginia and experiments are underway to study 
plant adaptation, mulching, seeding methods, lime and 
fertilizer practices, mowing and water management, and 
disease and pest control. 

The experiments are conducted by the departments of 
agronomy, horticulture, and plant pathology and physiol-
ogy in cooperation with the Virginia Truckcrop Experi-
ment Station, with golf courses at Newport News and 
Richmond, and with the State Department of Highways. 

Grass along Roadsides 
Experiments along roadsides show that successful turf 

establis}lment depends on all these factors: 
(1) Suitable seed mixtures. Ky. 31 fescue and redtop 

grasses may be used anywhere in Virginia, bluegrass and 
fine-leaved fescues are restricted to mountainous and 
northern Virginia, and bermudagrass may be used in 
southern and eastern Virginia in spring seedings. White 
and red clovers are suitable for cool slopes ar:id lespedeza 
sericea for warm, sunny slopes. Crown vetch starts slowly 
but appears promising. Experiments show that ryegrass 
and small grains crowd out the desirable sod grasses. 

(2) Proper seeding dates. Best dates are early spring 
and late August and September. 

(3) Liming. Almost all soils are acid and the low 
calcium and high aluminum in many soils retards growth. 
The growth of clovers, Ky. 31 fescue, and bluegrass was 
improved by adding lime. 

( 4) Fertilizing. Soils along roadsides are very low in 
phosphorus and nitrogen. Fertilizers high in phosphorus 
are recommended. 

(5) Mulcring materials. They improve soil moisture, 
check erosion, and encourage quick seed germination. 

Research is underway to find better and cheaper 
methods of making seedings and is leading to better 
methods for getting grass to grow on difficult soil. 

Lawns, Parks, and Playgrounds 
Merion Kentucky bluegrass, alone or with common 

bluegrass, makes an excellent lawn when fertilized liber-
ally, especially with nitrogen. Ky. 31 fescue, alone or with 
a bluegrass mixture, is very suitable for lawns, play-
grounds, athletic fields, and on strips. Experiments show 
that this grass must be seeded heavily (200 pounds per 
acre) to avoid a coarse, clumpy sod. Creeping red fescues 
are best adapted to shady areas; Helminthosporium leaf 
spot disease attacks this grass in sunny areas. Kentucky 
31 Tall fescue has persisted in both cool and warm areas of 
Virginia where other cool season grasses often fail. Merion 
bluegrass has been best in the cooler regions of Virginia. 
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Bermudagrasses and zoysias have produced excellent 
turf in tests conducted in eastern and southern Virginia 
where temperatures are relatively warm. U-3 and Tifgreen 
bermudagrasses appear to be the most winter-hardy strains 
tested, while Ormand was the least hardy. 

Meyer and Emerald zoysias are slow to establish but 
make. an excellent sod in the warmer sections. Meyer is 
more winter hardy. Management studies show that 
zoysia sods are established quicker when mowed at 1" 
heights or lower and when fertilized liberally with nitro-
gen-6 pounds per 1,000 square feet annually. 

Experiments show that the sod from one or two adapted 
grasses is better and less weedy than for a complex mixture 
of many grasses. Companion grasses, such as domestic and 
perennial ryegrass, are a curse because they crowd out 
desirable long-lived sod species. Bentgrasses should not be 
used in mixtures because they crowd out bluegrasses and 
are killed out by diseases. The simple, more costly mix-
tures are usually the best buy. 

A study on several Kentucky bluegrasses mowed at 1" 
and 2" heights shows most weed infestation with low cut-
ting. Nitrogen from urea-formaldehyde is slowly available 
and has given satisfactory growth all year from a single 
application. Quickly available or soluble r:iitrogen ferti-
lizers, such as urea and ammonium nitrate, must be ap-
plied in small amounts frequently throughout the entire 
growing season for suitable growth of sod. Merion Ken-
tucky bluegrass tolerated lower clipping than either the 
common or Newport bluegrass. Merion also needed more 
nitrogen than the other two bluegrasses. 

Studies at Richmond show that success in overseeding 
bermuda sod with cool season grasses depends on good 
seeclbed preparation. Although the sods made by creeping 
red fescue and ryegrass were improved in density when 
overseeded on areas that were vertical mowed or top-
dressed, the combination of these two treatments gave the 
best turf quality. Aerifying immediately prior to over-
seeding caused seeds to bunch in the aerifier holes, giving 
spotty stands. 

Golfers test putting on cool season grasses that were overseeded on 
Bermuda for winter turf on test plots at James River Country Club, 

Newport News. 



Controlling Dollarspot 
Dollarspot of bentgrass is one of the major diseases of 

turf. Several fungicides have been used successfully to 
control the disease. The following were effective in con-
trolling dollarspot in a test at VPI in 1960: Kromad, 
PMAS, Actidione-Thiram, Calo-Clor, Thimer, Tersan 
OM. Kromad and Calo-Clor, Thiram and Cadmium, and 
Thiram and Calo-Clor. Thiram alone was not satisfactory. 
Calo-Clor, Kromad and Calo-Clor, Thiram and Cadmium 
and Thiram and Calo-Clor have a longer residual effect 
than any of the other chemicals tested. 

A 1961 test to determine the effect of rate and type of 
nitrogen fertility and fungicides on dollarspot develop-
ment showed that urea was more effective than milorgan-
ite or urea-formaldehyde in reducing tlie number of dollar-
spots in the first two months of the test. Actidione-
Thiram, Dyrene, Kromad, and Ortho lawn and turf 
fungicides were effective in controlling the disease when 
applied at weeklv intervals. 

Effect of nitrogen and fungicide treatments on the development of 
dollarspot of bentgrass. Fertilizer treatments running crossways: 
A, no fertilizer; B, urea, 6 lbs./1,000 sq. ft.; C, urea-formaldehyde, 
6 lbs.; D, urea-formaldehyde, 12 lbs. Fungicide treatments run 

longitudinally. 

Mulching Materials 
Several mulching materials in establishing turf have 

been studied. Straw or wood-cellulose fiber retained better 
soil moisture, and caused soil temperatures to be lower 
than the other materials tested. The grass stands for these 
two mulches were better than for other materials. The 
biggest disadvantage of using straw was the introduction 
of weed and small grain seeds. The rubber latex-base 
mulch stabilized the soil effectively, but did not retain 
soil moisture as well as straw or the wood-cellulose fiber. 
Sawdust produced uneven stands. Irrigated plots pro-
duced better stands than non-irrigated plots, and irriga-
tion reduced soil temperature from 2 to 5 degrees. 

Cool-Season Grasses Seeded 
On Warm-Season Grasses 

Cool season turf grasses were seeded at different times 
in the fall on dormant hermudagrass for winter turf at 
Newport News. High rates of overseeding gave a better 
turf density and color during the October to March season 
than low rates. Seeding rates ma<le little difference by 
spring. 
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Better winter turf quality was obtained for overseedings 
made in early October than in mid-September. This may 
be attributed to better germination and growth under the 
cooler soil temperatures of October. The abrupt loss of 
ryegrass in spring, before bermudagrass growth, causes 
poor spring sod transition from the cool to warm season 
grass and makes ryegrass rather undesirable. 

Pennlawn creeping red fescue overseeded on bermuda-
grass has given excellent winter turf quality during two 
years of testing. Its persistence in the spring gave an 
almost unnoticeable spring transition to bermudagrass. 

Control of Undesirable Plant 
Species in Non-Crop Areas 

A new application technique and certain chemical 
mixtures have given effective control of brush in both 
dormant and growing seasons. A relatively low rate, 4 to 
6 pounds of 2, 4-D-2, 4, 5-T per 100 gallons of oil, appliecl 
as a broadcast basal spray to the lower 73 of plants was 
more effective in killing oaks, maples, pines, hickory, and 
other species than when the same material was applied in 
water during the growing season. Studies on dormant 
applications were initiated in 1956 and the "dormant cane 
broadcast method" was developed. 

Subsequent experiments have shown that treating the 
lower 73 of the plants and wetting the soil around root-
suckering species was more effective than an overall spray 
on most species. Dormant applications result in less crop 
damage, require less volume of carrier, and are easier to 
apply, cause less unsightliness, and can be used at a time 
when labor is more plentiful. This method has now been 
adopted by various power lines and railroads throughout 
the United States. 

Resistant species, such as ash, black locust, and sumac, 
are being controlled more effectively by summer appli-
cations of 236 trichloro benzoic acid and amitrol mixtures 
than by 2, 4-D-2, 4, 5-T mixtures. 

Sponsors were: Amchem Products, Inc.; Appalachian Power Company; The 
F. A. Bartlett Tree Expert Company; Diamond Alkali Company; General Chemical 
Division, E. I. duPont de Nemours & Company; Stauffer Chemical Company; and 
Virginia Electric Power Company. 

Dormant broadcast basal application for brush control. 



Statistical Research 
Services 

The Department of Statistics and the Statistical Labora-
tory provide fundamental research and applied research, 
and promote and foster the efficient use of statistical 
methods in research. The department also is consultant 
for the Experiment Station, other State agencies, and the 
college as a whole. It provides computational services for 
many projects of the Agricultural Experiment Station. 
Much of the research, performed under grants and con-
tracts, is basic and not limited to any one field of applica-
tion. It has wide application for agriculture and industry. 

Frequently, problems under study are not solvable by 
existing statistical methods, necessitating research re-
sulting in papers on missing values in B.I.B. designs, 
factorials in lattices,and factorials in two-associate classes 
P .B .I .B. designs. 

A listing follows of some of the major pieces of research 
done in the last two years. Available published results are 
given in the listing of Experiment Station publications on 
page 55. 

Order Statistics and the Design of Experiments, under a 
grant from the U.S. Army Research Office. 

Research under the Biometry Training Grant, supported 
by the National Institutes of Health. 

Research under grants from the National Science Foun-
dation. 

Research under grants from the Department of Health, 
Education and Welfare. 

Statistical Methods for Quality Control and Surveillance 
Testing, supported by the Office of Naval Research. 

Allocation of Patients in Clinical Trials, supported by 
the National Cancer Institute. 

Statistical Methodology for the Analysis and Evaluation 
of Defect Data on the REDSTONE Missile System. Work 
under this contract with the Army Ballistic Missile 
Agency provided the guidance for the reliability program 
of the Redstone Missile which was used for putting the 
first man in space for the United States. 

Stochastic Processes and Theoretical Genetics. 

Computing Center 

The main computer, the I.B.M. 650, has averaged over 
80 hours per week for the past two years. Of this time, 
approximately 20% has been devoted to teaching students, 
approximately 30% to the analysis of data originating in 
the Agricultural Experiment Station, and the remainder 
to other research on the campus. In all, about 25 depart-
ments used the facilities. 

Projects include such widely varied subjects as the simu-
lation of a nuclear reactor, developing and tabling statisti-
cal functions, recording watershed drainage, programming 
of optimum farm enterprises, and analysis of data for a 
household survey on consumption habits, corn variety 
trials, economic production functions, agricultural field 
experiments, and experimentation on livestock and poultry 
production. The center has aided in developing a pro-
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cedure for the record-keeping of the Virginia Beef Cattle 
Improvement Association and in setting up a mail-in 
accounting procedure for farmers. 

Wildlife Studies 
Hunting Quail and Squirrel 

This investigation sought to determine the percentage 
of the fall population of ·quail and squirrel that could be 
harvested by hunting without adversely affecting the 
subsequent seasou 's population. Investigations in the 
mid-1930's showed t}lat for every 100 quail present on the 
VPI farms in the fall, onlv 45 would survive the winter, 
the loss of 55 being due to normal causes. Similar but less 
intensive work with squirrels indicated that normal over-
winter losses were in about the same proportion. 

The quail population on the VPI farms was divided into 
two groups. In the control group, no quail were removed 
in hunting, but in the experimental group, an average of 
34% of the fall population was removed by hunting during 
the 7-year investigation. Over-winter survival was about 
the same (33%) for both groups. 

Squirrel population was investigated for 5 years, using 
two woodlots on the college farms. The squirrels in one 
woodlot (control group) were not hunted, whereas from 
30 to 60% of the squirrels in the second woodlot (experi-
mental group) were removed by hunting in the early fall. 

This investigation indicated that about 50% of the fall 

Removal of about 73 of the fall population of quail has no adverse 
influence on subsequent productivity of quail coveys. 



squirrel population can be cropped by hunting without 
adversely affecting the over-winter survival. This study 
also showed that if a large proportion of the squirrels is to 
be cropped, hunting must take place\\ hen hickory nuts and 
acorns are maturing. If hunting is done after mid-October, 
it is difficult if not impossible to remove any significant 
proporticn of the squirrel population. 

"Bird Damage" to Crops 
In Southeastern Virginia 

Damage to peanuts, milo, and corn by large numbers of 
Redwing Blackbirds, Common Cowbirds, Grackles, and 
Starlings (as a group, called blackbirds) in southeastern 
Virginia has caused some concern among the farmers in 
the "peanut belt.'' A 3-year research project on this 
problem, begun in July 1958 for the U. S. Fish and Wild-
life Service by the Virginia Cooperative Wildlife Research 
Unit, was concerned with determining the extent of black-
bird damage to crops and methods of controlling such 
damage. 

Resident blackbirds-those that breed in the south-
eastern Virginia area-probably cause the most damage 
to corn and milo, as they are present in the area and feed 
on these crops in the "dough" stage. Most of the damage 
to peanuts is caused after the ranks of the resident birds 
are swelled by the arrival of large numbers of migrant 
birds that winter in the area. The winter population of 
blackbirds in this vicinity is estimated to be between 15 
to 20 million birds. 

A county-wide survey of blackbird damage to crops in 
Nanserr:ond County was made in 1960. A total of 96 fields 
was surveyed and the results indicated that the resident 
birds caused an average monetary loss in com of less than 
5¢ per acre. However, several small fields of corn were 
completely destroyed. The loss was greatest in fields of 
late-planted com having erect ears. Such loss could 
possibly be reduced by planting as early as possible and 
using an ear-drooping variety. The 1960 milo crop was 
not damaged by blackbirds nearly as severely as field 
investigations indicated in 1958 and 1959. In 1960, an 
estimated 15% of the milo crop was destroyed by 
anthracnose, insects, and birds, all three types of these 
losses popularly being called "bird damage." Anthracnose 
accounted for about 86% of damage, with insects and 
real "bird damage" accounting for the remaining 14%. 

Damage by birds to the peanut crop have caused the 
most concern. More than 50% of the peanut crop had been 
harvested by the time the migrant birds arrived in mid-
October and on Iv a small portion of the unharvested 
peanut crop was damaged amounting to an estimated 
$5 per acre. By harvesting peanuts earlier, losses to black-
birds may be virtually eliminated. 
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Much of the damage blamed on blackbirds appears to 
be due to other forms of wildlife, such as squirrels, 
raccoons, sapsuckers, and other animals, which, with 
blackbirds, feed on shocked peanuts as well as the waste 
nuts left on the ground following digging. 

Where blackbirds are doing appreciable damage to 
agricultural crops, the most effective and economical 
method of protecting the crop is to use noise-making rope 
firecrackers or acetelyne exploders. The cost per acre for 
protection using these noise-makers usually is no greater 
than protecting the crop against insects or similar pests. 

Blackbirds prefer to feed on erect ears of corn (upper left) during the 
dough stage of development. If the ear droops (upper right), making 
it more difficult for the birds to tear open the husk, they can do less 

damage. 

Scare devices, such as the acetylene exploder pictured below, which 
give off a loud report at intervals, have proved effective in keeping 

birds out of crops. 



List o J all Projects 
Agricultural Economics Department 

FEDERAL FUNDS 
An Economic Analysis of Pasture and Harvested Forage Systems.* 
Distribution of Milk Through Distributing Agencies. 
Interrelation between Farm Tenure and the Federal Flue-Cured 

Tobacco Program. 
Effects of Production Control and Allotment Programs on Farming 

Adjustment Opportunities in Dairying, Other Livestock, Poultry, 
and Specialty Crops in Selected Areas of Virginia. 

Resources Needed in Virginia Agriculture During the Next Decade. 
Unit Costs and Operating Efficiency in Apple Product Processing. 
An Economic Appraisal of Farming Adjustment Opportunities m 

Selected Areas of Virginia to Meet Changing Conditions. 
The Estimation of Production Functions in Egg Production. 
Sampling and Inspection of Apples for Processing. 
Labor and Capital Requirements for Milking in Herringbone and 

Other Types of Milking Parlors. 
Pricing Milk on the Basis of Its Component Parts. 
Effect of Labor Requirements, Distance, Volume, Frequency of 

Delivery and Other Factors on Costs of Distributing Table Eggs 
by Egg Grading and Packing Plants.* 

Economic Analysis of Alternative Methods for Handling and Mar-
keting Sweet Potatoes.* 

Consumer Preference for Sweet Potatoes, by Pack and Quantity. 
The Effect of the Federal Price Support Program for Peanuts on 

Farm Land Values. 
Multiple Pricing Plans for Peanuts.* 
The Optimum Allocation of Farm Resources in Northeastern Virginia. 
Tenure Adjustments in Farm Consolidation. 
An Economic Appraisal of More Objective Measurements of Beef 

Characteristics that Would Aid in Predicting Beef Acceptability 
to Consumers.* 

An Appraisal of Alternative Marketing Systems in Relation to Egg 
Quality and Marketing Costs of Eggs Sold through Retail Food 
Stores.* 

Movement of Slaughter Hogs and Pork Affecting the Virginia Live-
stock Industry.* 

STATE FUNDS 
Economic Analysis of Virginia Small Meat Packing and Processing 

Firms. 
Forecasting Beef Cattle Prices for Short Periods. 
Estimating Costs in Milk Distribution. 
Resource Allocation within Virginia Farm Equipment Businesses. 
An Estimation of the Cost of Producing Pork by the Drylot Feeder 

Pig Method in Virginia. 

Agricultural Engineering Department 

FEDERAL FUNDS 
Mulch Tillage Effects on Soil, Seedbed Characteristics, and Crop 

Yield. 
The Relationship of Run-Off Rates and Water Yields to Selected 

Soil-Land Use Complexes and Other Watershed Characteristics. 
Structural Stability of Farm Buildings under Accelerated Cycles of 

Loading. 

STATE FUNDS 
Drainage Requirements and Practices for Crop Production. 
Improved Tobacco Curing Barns and Facilities. 
Irrigation Requirements and Practices for Crop Production: Part 

A-Forage Crops; Part B-Corn and Burley Tobacco Crops; 
Part C-Flue-Cured Tobacco. 

A Cooperative Research Project To Study the Value and Adapt-
ability of Aluminum to Farm Construction. 
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Effects of Radiant Energy on Insects. 
Development of Design Information for Poultry House Ventilation. 
Design Improvement and Evaluation of Plastic Greenhouses as 

Plant-Growing Structures. 
Drying and Handling Mechanically Harvested Virginia Type 

Peanuts. 
Swine Research Buildings and Equipment. 
Motor Truck Equipment for Field-Spreading of Dry Bulk Fertilizer 

Agronomy Department 

FEDERAL FUNDS 
A Comparison of Several Rotations with Varying Rates of Nitrogen 

Fertilization. 
Influence of Soil Properties on the Value of Rock Phosphate and 

Superphosphate as Soil Amendments. 
Mineralogical, Chemical, and Physical Properties of Representative 

Soils in Virginia.* 
Development and Utilization of Adapted Corn Inbred Lines and 

Hybrids with High-Protein and High-Oil Grain. 
Compatibility of Forage Species in Mixtures. 
Yield and Herbage Quality under Two Systems of Grazing. 
Development and Selection of Adapted Corn Inbreds and Hybrids. 
Soil Plant Nutrient Relationships in Peanut Production. 
Development of Oat Varieties Adapted to the Coastal Plains Region 

of Virginia. 
Fertilizer, Variety, and Sucker Management as They Affect the 

Quality and Yield of Burley Tobacco. 
Lime Requirements of Virginia Soils. 
The Effect of Soil Chemical and Mineralogical Properties on Plant 

Nutrition.* 
The Influence of '.\latural and Imposed Shifts in Microclimate on 

Forage Plants.* 
Development of Fundamental Information and Procedures for Pro-

ducing Synthetic Varieties in Orchardgrass.* 

STATE FUNDS 
Soil Survey of Various Counties in Virginia. 
Adaption and Management of Forage Plants. 
Soil and Water Management as Related to Forage Crop Production. 
Seeding Methods and Renovating Degenerated Sods. 
Research Methods and Techniques in Forage Research. 
The Value of Pastures, Hay and Silage Crops for Beef Cattle. 
Evaluation of Pasture, Silage and Hay Crops with Dairy Cattle. 
The Development and Evaluation of Superior, Disease-Resistant 

Varieties of Wheat, Oats, and Barley. 
Phosphate Fertilization Methods for Alfalfa. 
Laboratory Methods for Soil and Plant Analysis. 
Development of Improved Varieties of Alfalfa. 
Evaluation of New and Improved Varieties of Forage Crops. 
Developing and Evaluating New and Improved Varieties of Peanuts. 
Evaluation of Corn and Sorghum Varieties and Hybrids for Use as 

Silage. 
Evaluation of Sorghum Varieties and Hybrids for Grain in Vriginia. 
Performance Tests of Commercial Corn Hybrids in Virginia. 
A Comparison of Several Fertilizers Varying in Nitrogen and Potash 

Content for Tobacco Grown in Two- and Three-Year Rotations 
Including Lespedeza. 

Effect of Management Practices, Fertilization, Spacing, and Topping 
upon the Production of High Quality, Flue-Cured Tobacco. 

The Relation of Rates of Nitrogen and Potash Fertilization to Yields 
and Quality of Fire-Cured Tobacco. 

Soybean Fertilization. 
Reduced Tillage Method of Growing Com. 
Lime and Fertilizer Relationships for Alfalfa. 
Varietal and Strain Evaluation of Big and Birdsfoot Trefoil at Vir-

ginia State College and Tidewater Research Station (Supporting 
ARS Line Project). 

Pilot Experiment with Burley Mammoth 21. 
*Contributing to a regional project. 



Topping and Sucker Control Test with Dark Fired Tobacco. 
Tobacco Breeding and Testing. 
Control of Suckers in Flue-Cured Tobacco. 
(Supporting S-027-7, Agricultural Engineering Department). 
Effect of Plant Spacing of Burley Tobacco. 
Fertilizer Experiment with Crop Rotations. 
Grasses and Legumes for Lawns, Playgrounds, Roadsides, Golf 

Courses, and Other Turf Uses. 
Effect of Lime, Fertilization, Irrigation, Seed Inoculation, and 

Disease on the Performance of Annual Lcspedeza. 
Evaluation of Variations in Alfalfa Populations Grown from Irradi-

ated and Non-Irradiated Seeds. 
Study of Certain Physical Properties of Important Soil Types of 

Virginia as They Relate to Water and Air Behavior and Tillage. 
Internal Damage in Virginia-Type Peanuts. 
Source, Placement, and Time of Application of Fertilizer in Virginia. 
Crop Utilization of Nitrogen from Applied Fertilizers and from 

Fixed Ammonium in the Soil. 
Growing Soybeans after Small Grain. 

Animal Husbandry Department 

FEDERAL FUNDS 

Methods of Intensive Lamb Production from Pasture. 
Processing and Merchandising Meats from Animals Produced under 

Virginia Farm Conditions. 
Basic Nutrition of Beef Cattle. 
Heterosis from Crosses among British Breeds of Beef Cattle.* 
Improvement of Sheep Through Recurrent Selection for Combining 

Ability.* 

STATE FUNDS 

The Improvement of Beef Cattle for Virginia through Breeding 
Methods. 

Nutrition and Management Factors Related to the Fattening of 
Feeder Lambs. 

Effect of Implanting Stilbestrol and Certain Hormones in Fattening 
Cattle and Sheep. 

The Evaluation of the Effectiveness of Selection for Economic 
Traits in Beef Cattle. 

Prenatal and Postnatal Development of Lambs as Affected by Ma-
ternal Nutrition. 

Cooperative Bull Testing with Virginia Department of Welfare and 
Institutions. 

The Production of Yearling Slaughter Steers from Pasture and 
Forage with a Minimum of Grain Supplementation. 

Improvement of Swine in Southeastern Virginia by Systematic 
Breeding Programs. 

I. Protein Levels Required by the Pig as Affected by T.D.N. Level, 
T.D.N. and Source. II. Peanut Meal as a Protein for Swine. 

A Study of Various Factors Affecting Reproductive Phenomena of 
Gilts. 

Effect of Growth Rate on Muscle and Fat Development in the 
Growing Pig. 

The Relationship of Rate of Gain and Feed Efficiency to Official 
State Grades of Feeder Pigs. 

Methods of Producing Y carling Slaughter Cattle from Pasture with a 
Minimum of Grain. 

Heterosis in Spring Lamb Production. 
A Comparison of the Production of Two Breeds of Sheep under Two 

Environments. 

Biochemistry and Nutrition Department 

FEDERAL FUNDS 

The Determination of Certain Minor Elements in Forages, Feed-
stuffs, and Selected Animal Tissues. 

Evaluation of Available Techniques and the Development of New 
Techniques for Measuring Forage Utilization with Livestock.* 
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The Isolation, Propagation, and Nutrition Requirements of 
Cellulose-Decomposing Bacteria Found in the Rumen of Cattle 
That Are Consuming High-Roughage Feeds. 

The Effect of Various Protein and Non-Protein Nitrogen Sources on 
Protein Assimilation by Rumen Microorganisms. 

Micronutrient Elements-Balance Studies in Preadolescent 
Children.* 

The Metabolism of the Major Products of Rumen Fermentation 
and Gastro-Intestinal Digestion by Tissues from Ruminant 
Animals. 

Standardization and Adaptation of Pesticide Residue Chemical 
Assay Methods for Plant and Animal Products.* 

STATE FUNDS 

The Mode of Action of Antibiotics and Other Growth Promoting 
Agents Used as Supplements in Chick Diets. 

The Utilization of Poultry By-Products in Poultry Rations. 
Reversal of Sulfaguanidine Toxicity in the Rat. 
Nitrogen Balance in Preadolescent Children.* 
Factors Affecting the Oxalate Content of Spinach. 
The Use of Purified and Semi-Purified Rations to Determine 

Nutrient Functions, Metabolism, Requirements and Interrelation-
ships in Ruminants. 

Biology Department 
FEDERAL FUNDS 

Identification and Distribution of Fungi Associated with Diseases 
of Fish and Fish Eggs. 

STATE FUNDS 

The History of New River, and Distribution Problems of Its Fishes. 
Systematic and Ecological Studies of the Family Branchiobdellidae. 
The Trees of Virginia. 
Studies of Aquatic and Semi-Aquatic Diptera, with Special Reference 

to the Ephydridae and Sciomyzidae. 
The Degradation of Plant and Animal Tissue by Fungi. 
Systematic and Anatomical Studies of the Arachnida. 

Dairy Science Department 

FEDERAL FUNDS 

Manufacture, Storage Life, and Utilization of Concentrated, Dried, 
and Frozen Milk Products. 

The Evaluation of Forages with Dairy Cattle. 
Protein Requirement and the Relation of Energy and Minerals to 

Protein Metabolism of the Young Dairy Calf. 

STATE FUNDS 

A-Effectiveness of Sires Used in Artificial Breeding Toward Im-
proving Milk and Butterfat Production. 

B-Factors Which Affect Milk and Butterfat Yields of Dairy Cows; 
Non-Genetic Effects on l\1ilk and Butterfat Production. 

Factors Affecting Amounts and Interrelations of Non-Fat Constitu-
ents of the Milk of Individual Cows.* 

Influence of a Natural Ration Low in Copper on the Nutritional 
Status of Ruminants. 

Entomology Department 

FEDERAL FUNDS 

Susceptibility of Codling Moth to DDT and to a New Nematode 
Disease. 

Wettable Powder Formulations of Insecticides in Relation to Per-
formance Against Orchard Insects, with Special Reference to the 
Codling Moth and the Red-Banded Leaf Roller. 

*Contributing to a regional project. 



Control of Insects Affecting the Production of Flue-Cured Tobacco. 
Bionomics and Control of Insect Pests of Alfalfa, with Special 

Reference to the Alfalfa Weevil, the Meadow Spittlebug, and 
Po ta to Leafhopper.* 

Genetical and Biological Studies of Resistance in the German Cock-
roach and the Large Milkweed Bug. 

Seasonal History, Habits, and Control of Insect Pests of Clovers and 
Grasses. 

Bionomics and Control of Subterranean Insects Attacking Seedling 
Corn, with Special Reference to the Corn Root Webworm. 

Life History, Behavior and Control of Insect Pests of Livestock. 
Life History and Control of the Peach Tree Borer, Sanninoidea 

cxitiosa (Say), and the Lesser Peach Tree Borer, Synanthedon 
pictipcs (G. & R.). 

The Biology and Control of Certain Insects Associated with Poultry. 
Seasonal History, Habits, and Control of Insects Affecting Peanuts 

and Soybeans. 
The Bionomics and Control of Insect Pests of Grain Sorghums in 

Eastern Virginia. 

STATE FUNDS 

Seasonal Development, Habits, and Control of Certain Insects 
Attacking Corn above Ground. 

Seasonal Development and Control of Stone Fmit Insects, with 
Special Reference to the Plum Curculio, the Oriental Fruit Moth, 
and Scale Insects. 

Aphid Control on Apples, with Special Reference to Post-Harvest 
Sprays and to the Use of Systematic Insecticides. 

The Biology and Ecology of Some Important Phytophagous Mites in 
Virginia. 

Field Evaluation of NeN Insecticides and Acaricides for Use on 
Deciduous Fruit Trees. 

A Study of the Parasites of the Pine Sawfly, Newdiprion pratti pratti 
(Dyar). 

Insecticidal Residues in Milk Following Ingestion of Alfalfa Hay 
Containing Residues of Heptachlor and Heptachlor Epoxide. 

Ecological and Distributional Studies of Insects of Economic Im-
portance in Virginia. 

'.\I ite Infestations on Apple Foliage in Relation to Yield and Fruit 
Finish. 

Forestry and Wildlife Department 

FEDERAL FUNDS 

Improving ]\fountain Hardwoods by Poisoning and Underplanting. 

Home Economics Department 

FEDERAL FUNDS 

The Decision-Making Factors Involved in Consumers' Selection of 
Different Types of Pluid Milk and Dairy Products.* 

The Fortification of Foods with Non-Fat Dried l\lilk Solids. 
Nutrient Balance in Prcadolcsccnt Children.* 

STATE FU'.\IDS 

The Utilization of Energy and Nitrogen in Certain Preadolescent 
Children on Self-Selected and Controlled Intakes of Food.* 

Educational and Vocational Goals of Rural Youth in Virginia. 

Horticulture Department 

FEDERAL FUNDS 

Breeding New Varieties of Apples Especially Adapted to Conditions 
in Virginia. 

Breeding New Varieties of Peaches and N cctarines Especially 
Adapted to Conditions in Virginia. 
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Maturity and Physiological Responses of Apples as Influenced by 
Fertilization, Spray Practices, Environmental Conditions, Har-
vesting, and Handling. 

The Effect of Variety, Irrigation, Plant Spacing and Leaf Pruning on 
Yield, Quality, and Vitamin Content of Broccoli. 

Dwarf Woody Ornamental Plants. 
Breeding New Varieties of Grapes Especially Adapted to Conditions 

in Virginia. 
The Effect of Method and Rate of Phosphorus and Complete Ferti-

lizer Applications on the Yield, Quality, and Marketability of 
Tomatoes. 

Storage Life and Physiological Responses of Apples for Fresh and 
Processed Market as Affected by Fruit Condition and Storage 
Treatments. 

STATE FUNDS 
Fruit Variety Evaluation. 
Mouse Control in Orchards. 
Raspberry Culture, Mulching, Irrigation and Pruning. 
Apple and Peach Thinning. 
Breeding New Varieties of Raspberries and Blackberries Adapted 

to Conditions in Virginia. 
Physiological Response of Apples to Growth-Regulator Sprays. 
Apple and Peach Nutrition. 
Apple Rootstocks. 
Development, Evaluation, and Adaption of New Fruit Production 

Techniques. 
Influence of Spray Chemicals on Apple Foliage and Fruit. 
Vegetable Variety Evaluation-Sweet Potato. 
Powdery Mildew Resistance in Winter-Type Muskmelons. 
Sweet Corn Quality. 
L·md Cress Culture, Weed and Pest Control. 
Desi"n lmprove·nent and Evaluation of Plastic Greenhouses as 

Plant Growin" Structures. 
Evalu·1tion of Woody Ornamental Plants. 
Evahntion of Hcrlnccous Ornamental Plants. 
Evaluation of Grasses and Grass Substitutes for Lawns in Tidewater 

Virginia. 
Fruit Variety Trials for Processing. 
Vegetable Variety Trials for Processing. 
Factors Affecting Infest:ition of Processing Tomatoes with Dro-

sophila spp. and Their Control. 
Factors Affecting Tin Plate Corrosion in Canned Applesauce. 
Miscellaneous Proble:ns in Food Technology. 
Blending Soft and Firm Apple Varieties for Sauce. 

Plant Pathology and Physiology Department 
FEDERAL FUNDS 

Investigation of Some Aspects of the Etiology and Control of To. 
lncco Root Rot Dise:tse-Complexes. 

The Na tu re, Cause aml Control of the Diseases of Pastun• and 
Forage Legun1es. 

Breeding Tobacco for Diseast' Resistance. 
l\lineral Nutrition of Apples. 
Diseases of Barley, Oats, and Wheat and Breeding of Disease-

Resistant Varieties. 
Diseases of Corn and Breeding of Disease-Resistant Varieties of 

Hybrid Corn. 
The Nature, Cause and Control of the Diseases of Pasture, Forage 

and Turf Grasses. 
Weed Control in Field Crops. 
Control of Undesirable Plant Species in Pastures and Other Non-

Crop Areas. 
Chemical Weed Control in Corn and Alfalfa. 
Nutrition of Orchard Grass and Legumes. 
The Occurrence and Control of U ndesirablc Plant Species Growing 

in Nurseries, Ornamental Plantings and Turf. 
The Effect of Selected Soil Applied Herbicides on the Germination 

of Certain Weed Seeds.* 
The Relationship of Nematodes to Plant Diseases in Virg"inia.* 

*Contributing to a rcviona1 projC'ct. 



Fruit Diseases. 
Bean Diseases. 
Tomato Diseases. 

STATE FUNDS 

Peach Diseases, Their Cause and Control. 
Weed Control in Small Fruits. 
Weed Control in Tree Fruits and Vegetables. 
Ecology of the Black-Shank Disease of Tobacco. 
Studies on the Control and Inheritance of Resistance in Tobacco to 

the Tobacco Ringspot Virus and Other Viruses of Tobacco. 
Tobacco Foundation Seed Production-Black Shank Resistant 

Varieties. 
Soybean Cyst Nematode Investigations. 
Diseases of Ornamental Plants. 

Poultry Department 
FEDERAL FUNDS 

The Improvement of the Market for Poultry and Poultry Products 
Through the Development and Application of a Broader Knowl-
edge of Processing Technology. 

Quantitative Inheritance of Broiler Characteristics.* 
The Effects of Genetics and Environment on Broiler Production. 
Effect of Age, Sex and Genetics on the Endocrine Glands of Fowl. 

STATE FUNDS 
The Nutritional Requirements of High Producing Hens. 
Effects and Relationships of Genetics, Physiology and Management 

in Commercial Turkey Production. 
Effects of Various Artificial Light Procedures on the Egg Production 

of Different Strains of Chickens. 
Inbreeding and Selection in the Improvement of Reproductive Per-

formance and Efficiency in Single Comb White Leghorns. 
Influence of Diet, Age, Sex and Other Related Environmental 

Factors on Broiler Growth and Feed Utilization. 
Effect of Piperazine Citrate on Egg Yolk Quality and Egg Produc-

tion. 
Influence of Kelp Meal on the Nutrition and Physiology of Poultry. 
The Influence of Genetics on Responses to Hormone Administration. 
Social Behavior of Chickens during the Growing Period. 
A Study of Certain Anti-Feather Picking Devices on Turkey Per-

formance. 
Lysine and Methionine Supplementation to Practical Poult Starting 

Diets which Vary in Protein and Corn Gluten Meal Content. 
The Development of Nutritionally and Economically Sound Poultry 

Rations to be Recommended for Commercial Use. 
Relationship between Length-Width Ratio of Eggs and Puncture 

Strength of Shell Membranes to the Breaking Strength of Market 
Eggs. 

The Effects of Feeding Antibiotics and Other Promotants on Weight 
and Feed Efficiency of Turkeys. 

Statistics Department 

STATE FUNDS 
Research in Statistics. 

Veterinary Science Department 

FEDERAL FUNDS 

Internal Parasites of Swine in Southeastern Virginia-Pathology• 
Prevention, Control and Treatment and the Complicating Disease 
Situation. 

Control of Respiratory Diseases of Fowls other than Newcastle 
Disease. 

Control of Respiratory Diseases of Poultry.* 
Vibriosis of Cattle and Sheep.* 
Cause and Control of an Avian Hepatitis-Synovitis Syndrome, 
The Pathologic Physiology of Enterotoxemias in Domestic Animals. 

*Contributing to a regional project. 

A Study of Effect of Environmental Factors on Parasites of Sheep 
and Cattle in Virginia. 

A Study of Sodium and Water Flux in the Alimentary Canal of Ru-
minants. 

The Flora of the Animal Intestinal Tract in Disease and in Health. 

STATE FUNDS 

Factors in the Cause and Control of Infectious Sinusitis of Turkeys. 
Bovine Leptospirosis. 

Publications 

Bulletins 
508-The Effect of Hygromycin, Aureomycin, Sodium Fluoride 

Treatment and System of Production on Growing Swine. 
C. C. Brooks. June 1960. 

509-Soils Make a Diffcrcnce-U se of soil survey in designing sewage 
disposal system. J. W. Clayton, H. Kennedy, II. C. Porter, 
and R. E. Devereux. August 1959. 

510-Classification of Land Ownership in Rockbridge County. G. W. 
Patteson, Alex]. Harris and Z. M. K. Fulton, Jr. December 
1959. 

511-An Economic Analysis of Silage Storing and Feeding. R. G. 
Kline. March 1960. 

512-Small Grain vs. Corn Silage for Winte1·ing Beef Calves. F. S. 
McClaugherty and R. C. Cartel'. March 1960. 

51 ]-Supplemental Irrigation of l'crn1ancnt Pastures fOI' Beef Cattle. 
C. M. Kincaid, R. C. Carter and J. S. Copenhaver, J. H. 
Lillard and J. Nick Jones, ]. E. Moody and R. E. Blaser. 
April 1960. 

514-Labor and Capital Efficiency in Grade-A Dairy Barn Opera-
tions. Lee Chambliss. June 1960. 

515-Milk Delivery Practices. M. C. Conner. June 1960. 
516-Corn and Other Crops for Silage in Virginia. C. F. Genter. 

June 1960. 
517-Classification of Land Ownership in King and Queen Counties. 

G. W. Patteson, Alex J. Harris and Z. M. K. Fulton, Jr. 
August 1960. 

518-The Effects of Castration and Docking on Growth and Grade 
of Lambs. F. S. McClaugherty, R. C. Carter, and ]. A. 
Gaines. October 1960. 

519-Chlortetracycline and Stilbestrol for Fattening Lambs. J. I'. 
Fontenot. November 1960. 

521-Effect of Feeding Stilbcstrol and Oxytetracyclinc Alone and in 
Combination to Two-Year Old Grazing Steers. ]. C. Taylor, 
W. S. Wilkinson, J.P. Fontenot, C. M. Kincaid,]. A. Gaines, 
and R. F. Kelly. January 1961. 

522-The Influence of Implanting Graded Levels of Stilbestrol in 
Grazing Beef Steers. J. P. Fontenot, R. F. Kelly, and J. A. 
Gaines. January 1961. 

523-Renting Farms in Southside Virginia. W. L. Gibson, Jr. Febru-
ary 1961. 

524-Virginia Livestock Marketing Guide. M. E. Juillerat and R. T. 
Crowder. January 1961. 

525-Classification of Land Ownership in Appomattox County. 
G. W. Patteson, Alex ]. Harris and Z. M. K. Fulton, Jr. 
March 1961. 

526-Effect of Variety and Planting Date on Soybean Performance 
in Virginia. T. J. Smith, H. M. Camper, M. T. Carter, G.D. 
Jones, M. W. Alexander. May 1961. 

527-Rural Land Ownership and Industrial Expansion (Publication 
37 of Southeast Land Tenure Research Committee). A. J. 
Walrath. May 1961. 

528 -Evaluation of Forage Crop Va1·ictit·s in Virginia. P. T. Gish, 
T. J. Smith, and A. S. Williams. June 1961. 

529-Economic Analysis of Beef Cow and Calf Farms and l\lanu-
facturing Milk Dairy Farms, Washington and Smyth Coun-
ties, Virginia. Ralph G. Kline. June 1961. 



Technical Bulletins 
142-A Key to the Fishes of the Shenandoah River System in Vir-

ginia. Robert D. Ross. August 1959. 
143-Effects of Some Spray Mixtures on Toxicity of DDT, Para-

thion, and Malathion. W. S. Hough, A. B. Groves, and C.H. 
Hill. August 1959. 

144-The Stem Rot of Peanuts and Its Control. Kenneth H. Garren, 
August 1959. 

145-Drainage Evolution and Distribution Problems of the Fishes 
of the New (Upper Kanawha) River System in Virginia. 
Part III-Records of Fishes of the New River. Robert D. 
Ross and Benjamin D. Perkins. September 1959. 

146-Drainage Evolution and Distribution Problems of the Fishes 
of the New (Upper Kanawha) River System in Virginia. 
Part IV-Key to the Identification of Fishes. Robert D. 
Ross. November 1959. 

147-Seasonality of Marketings, Prices, and Total Cash Production 
Costs of Broilers in the Shenandoah Valley Area, 1952-56. 
John T. Buck. March 1960. 

148-Publication 35 of the Southeastern Land Tenure Research 
Committee. The Sale Value of Flue-Cured Tobacco Allot-
ments. Frank H. Maier, James L. Hedrick, and W. L. 
Gibson, Jr. June 1960. 

149-The Fortification of Batters and Doughs with Nonfat Dried 
Milk. Laura J. Harper, Margaret C. Collins, Dorothy L. 
LeGrand. July 1960. 

150-Farm Adjustment Opportunities in Southside Virginia. C. J. 
Arnold. February 1961. 

Research Reports 
-Research Report (unnumbered) of the Experiment Station for the 

period July 1, 1957, toJune30, 1959. R. D. Michael, Editor; 
Miss Louease Jones, Assistant. 

28-Resistance of Steel and Wood Pole Foundations to Uplift and 
Overturning Forces. Homer T. Hurst and J.P. H. Mason, Jr. 
August 1959. 

29-Chemical Characteristics of Important Tazewell County Soils. 
S.S. Obenshain and H. C. Porter. July 1959. 

30-Chemical Characteristics of Important Prince Edward County 
Soils. S.S. Obenshain and H. C. Porter. July 1959. 

31-Chemical Characteristics of Important Loudoun County Soils. 
S.S. Obenshain and H. C. Porter. July 1959. 

32-Results of Barley, Oat, and Wheat Varietal Tests Conducted in 
Virginia in 1959. J. L. Tramel, T. M. Starling, and C. W. 
Roane. November 1959. 

33-Physical and Chemical Characteristics of Rappahannock 
County Soils. S. S. Obenshain, C. S. Coleman, and J. B. 
Carter. December 1959. 

34-1959 Progress Report. Variety Trials-Tomato, Sweet Potato, 
Pepper. F. H. Scott and L. W. Johnson. March 1960. 

35-Corn Performance Tests in Virginia in 1959. Ed Shulkcum and 
C. F. Genter. March 1960. 

36-Grain Sorghum Tests Conducted in Virginia in 1959. Ed 
Shulkcum. March 1960. 

37-Performance of Tobacco Varieties and Breeding Lines in Vir-
ginia, 1958-1959. Compiled by R. G. Henderson. April 
1960. 

38-Variety Tests of Sudangrass and Pearl Millett in Virginia, 1954-
59. T.]. Smith, P. T. Gish, and A. S. Williams. May 1960. 

39-Chemical Properties of Washington County Soils. S. S. Oben-
shain and Elvin F. Henry. May 1960. 

40-Chemical Characteristics of Fauquier County Soils. S. S. 
Obenshain and James H. Petro. May 1960. 

41-Chemical and Physical Characteristics of Fairfax County Soils. 
S.S. Obenshain and H. C. Porter. June 1960. 

42-Status of Virginia Soil Surveys. Prepared by the Agronomy 
Department of the Virginia Polytechnic Institute, Blacks-

burg, Virginia, and the Soil Conservation Service, Richmond, 
Virginia. February 1961. 

43-Chemical Properties of Nottoway County Soils. S.S. Obenshain 
and C. S. Coleman. August 1960. 

44-Estimated Costs and Returns for Selected Crop and Livestock 
Enterprises in the Southern Piedmont Area of Virginia. 
Harold W. Walker, Ralph G. Kline and Carl J. Arnold. 
August, 1960. 

45-Results of Varietal Barley, Oat, and Wheat Tests in Virginia, 
1960. J. L. Tramel, T. M. Starling, and C. W. Roane. Octo-
ber 1960. 

46-Influence of Feeder Type and Form of Feed on the Performance 
of Broiler Crosses. W. L. Beane, P. B. Siegel and C. E. 
Howes. December 1960. 

47-1960 Progress Report. Variety Trials-Tomato and Sweet 
Potato. F. H. Scott. l\farch 1961. 

48-Part I: Response of Peanut Production to Technological Prog-
ress, Institutional Changes, and Economic Conditions. 
Upton Livermore. September 1960. 

49-Part II: Response of Peanut Production to Technological 
Progress, Institutional Changes, and Economic Conditions. 
Upton Livermore. September 1960. 

50-Part I II: Response of Peanut Production to Technological 
Progress, Institutional Changes, and Economic Conditions. 
Upton Livermore. September 1960. 

51-Chemical and Physical Properties of Soils in Northumberland 
and Lancaster Counties, Virginia. S. S. Obenshain, ]. H. 
Elder, and B. R. Brasher. April, 1961. 

52-Peanut Variety Evaluation in Virginia 1955-1959. Morris W. 
Alexander. March 1961. 

53-Corn Performance Tests in Virginia in 1960. Ed Shulkcum and 
C. F. Genter. March 1961. 

Leaflets 
3-Let's Take a Soil Monolith. R. E. Devereux and H. C. Porter. 

April 1960. 

Southern Cooperative Series Bulletins 
64-Metabolic Patterns in Preadolescent Children. Laura Harper, 

R. W. Engel, et al. September 1959. 

Miscellaneous 
BOTANY 

Gramineae in Virginia. A. B. Massey. May 1959. 
Grass Identification. A. B. Massey. May 1959. 

STATISTICS 

Multivariate Sequential Procedures for Testing Means. J. E. Jack-
son and R. A. Bradley. 1959. 

On Comparing Different Tests of the Same Hypothesis. Carmen A. 
Perez. October 1959. 

An Inventory Control Problem with Regular and Emergency De-
mands. R. L. Chaddha. March 1960. 

Life Distribution and Reliability of a System with Spare Compo-
nents. Donald Franklin Morrison. April 1960. 

Some Contributions to the Evaluation of Pearsonian Distribution 
Functions. John E. White. April 1960. 

A Comparison of Two Sealing Procedures in Paired-Comparison 
Experiments Involving Ties. S. H. Wong. May 1960. 

Group Testing in Binomial and Multinomial Situations. F. Leroy 
Carter. May 1960. 

Some Tests for Outliers. Charles Price Quesenberry. July 1960. 
The Negative Binomial Distribution. John J. Bartko. August 1960. 
Tables to Facilitate Multivariate Sequential Testing for Means. 

R.]. Freund and]. E. Jackson. September 1960. 
The Analysis of Paired-Comparison Experiments Involving Ties. 

Shiu-Hon Wong and W. A. Glenn. November 1960. 
Selection of the Best Treatment in a Paired-Comparison Experi-

ment. Benon John Trawinski. March 1961. 



Selection of the Best Treatment in a Paired-Comparison Experi-
ment. B. J. Trawinski and H. A. David. April 1961. 

A Study of Statistical and Deterministic Models for the Prediction 
of the Composition of a Mixture. Raymond H. Myers. May 1961. 

Complementation Designs. William H. Beyer. June 1961. 
Sequential Allocation of Patients in Clinical Trials. R. ]. Taylor and 

H. A. David. June 1961. 

Articles in Professional J oumals 
Ackerman, C. J. and May Chou. 1960. A sensitive analytical method 

for choline. Anal. Biochem. 1:337-343. 
______ and W. D. Salmon. 1960. A simplified and specific 

method for the estimation of choline. Anal. Biochem. 1 :327-336. 
______ and V. Tsou. 1961. Effect of various tissues on the 

growth of sulfaguanidine-fed rats. J. Nutr. 74:84. 
Ansari, A. R. and R. A. Bradley. 1960. Rank-sum tests for disper-

sions. Ann. Math. Stat. 31:1174-1189. 
Atkinson, F. V., P. A. P. Moran, and G. A. Watterson. 1960. A 

matrix inequality. Quart. J. Math. Oxford. 
Baird, Hugh Robert and Clyde Young Kramer. 1961. Analysis of 

variance of a balanced incomplete block design with missing obser-
vations. Applied Stat. 9: 189-198. 

Bargmann, R. E. 1960. Review of Y. Ahmavaara's unified factor 
model. Psychometrika. 25:105-113. 

1961. Multivariate statistical analysis in psychology 
and education. Jour. of International Statistics Institute. 38:part 1. 

Bartko, John J. 1961. The negative binomial distribution: A revie .v 
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Horticulture 
Wesley Parkhurst Judkins, B.S., M.S., Ph.D., Professor (Head) 
Frank Horsfall, Jr., B.S.A., M.S., Ph.D., Professor 
Anthony Lopez, B.S., Ph.D., Professor 
Peyton Howard Massey, Jr., B.S., M.S., Ph.D., Professor 
George David Oberle, B.S., M.S., Ph.D., Professor 
Howard Arthur Rollins, Jr., B.S., M.S., Ph.D., Professor 
Flood Shields Andrews, B.S., M.S., Ph.D., Associate Professor 
George Ernie! Mattus, B.S., Ph.D., Associate Professor 
Robert Catchings Moore, B.S., M.S., Associate Professor 
Paul Lester Smeal, B.S., M.S., Ph.D., Associate Professor 
Jacob Hinnes Tinga, B.S., Ph.D., Associate Professor 



Littleton W. Johnson, B.S., M.S., Assistant Professor 
Fontaine Herndon Scott, Assistant Professor 
Charles Burrell Wood, B.S., M.S., Assistant Professor 
Gunnar Theodore Berquist, B.S., Instructor 
Robert Wilson Gray, II, B.S., Instructor 
John Joseph McGuire, B.S., M.S., Instructor 

Plant Pathology and Physiology 
Samuel Andrew Wingard, B.S., M.S., Ph.D., Professor (Head) 
William Everett Chappell, B.S., M.S., Ph.D., Professor 
Richard Hamilton Gruenhagen, B.S., M.S., Ph.D., Professor 
Robert Gordon Henderson, B.S., M.S., Ph.D., Professor 
George Myron Shear, B.S., M.S., Ph.D., Professor 
Charles R. Drake, B.S., M.S., Ph.D., Associate Professor (USDA-

ARS) 
Maynard George Hale, B.S., M.S., Ph.D., Associate Professor 
Curtis Woodard Roane, B.S., M.S., Ph.D., Associate Professor 
Albert Simpson Williams, B.S., M.S., Ph.D., Associate Professor 
Cecil Wright LeFevre, B.S., M.S., Assistant Professor 
Orwin Elwood Rud, B.S., M.S., Assistant Professor 
Luben Spasoff, B.S., M.S., Assistant Professor 

Poultry Husbandry 
Cecil Edgar Howes, B.S., M.S., Ph.D., Professor (Head) 
Eske! Oren Essary, B.S., M.S., Ph.D., Professor 
Clayton Ernest Holmes, B.S., Ph.D., Professor 
Alvah Theodore Leighton, Jr., B.S., M.S., Ph.D., Associate Professor 
Lawrence Merle Potter, B.S., M.S., Ph.D., Associate Professor 
Paul Benjamin Siegel, B.S., M.S., Ph.D., Associate Professor 
Winston Lewellyn Beane, B.S., M.S., Assistant Professor 
Herbert S. Siegel, B.S., M .S., Ph.D., Assistant Professor 

Statistics 
Boyd Harshbarger, B.A., M.A., M.S., Ph.D., D. Sc., Professor 

(Head) 
Rolf E. Bargmann, B.S., Ph.D., Professor 
Herbert Aron David, B.S., Ph.D., Professor 
Clyde Young Kramer, B.S., M.S., Ph.D., Professor 
Rudolph Jacob Freund, M.A., Ph.D., Associate Professor 
David C. Hurst, B.S., M.A., Associate Professor 
Geoffrey Anton Watterson, B.A., M.A., Ph.D., Associate Professor 

Veterinary Science 
Douglas Fleming Watson, V.M.D., Professor (Head) 
John W. Davis, D.V.M., B.S., M.S., Ph.D., Professor 
Robert Trafton DuBose, D.V.M., B.S., M.S., Professor 
Walter Burnham Gross, D.V.M., M.S., Ph.D., Professor 
Keith George Libke, D.V.M., M.S., Professor 
Walter E. C. Moore, B.S., M.S., Ph.D., Associate Professor 
Manuel Alejandro Ramirez, D.V.M., B.S., M.S., Associate Professor 
Robert Merrall Smibert, II, B.A., M.S., Ph.D., Associate Professor 
Charles Henry Domermuth, Jr., B.S., M.S., Ph.D., Assistant Pro-

fessor 
Walter Edwin Roe, Jr., D.V.M., B.S., Assistant Professor 
William David Stafford, D.V.M., B.S., Assistant Professor 
Herbert Lamarr Klewer, B.A., M.S., Instructor 

Outlying Research Stations 
Beef Cattle Research Station, Front Royal 

Bob McDowell Priode, B.S., M.S., Superintendent (USDA-ARS) 
Kenly Paul Bovard, B.S., M.S., Ph.D., Associate Professor of 

Animal Husbandry 

Eastern Virginia Research Station, Warsaw 
Houston Marshall Camper, B.S., Assistant Professor of Agronomy 

Northern Virginia Pasture Research Station, Middleburg 
Harry Talbot Bryant, B.S., M.S., Ph.D., Associate Professor of 

Agronomy 
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Roy Campbell Hammes, Jr., B.S., Assistant Professor of Agronomy 
David Arthur Mays, B.S., l\l.S., Ph.D., AssistClnt Professor of 

Agronomy 

Piedmont Research Laboratory, Charlottesville 
Marvin Lester Bobb, B.S., M.S., Ph.D., Professor of Entomology 
Robert Harry Hurt, Il.S., M.S., Ph.D., Associate Professor of 

Plant Pathology 
Edsel L. Phillips, B.S., M.S., Associate Professor of Horticulture 

Piedmont Research Station, Orange 
George Davis Jones, B.S., Assistant Professor of Agronomy 

Shenandoah Valley Research Station, Steeles Tavern 
Archie McFarland Woodside, B.S., M.S., Associate Professor of 

Entomology 
William Howard McClure, B.S., Assistant Professor of Animal 

Husbandry 

Southside Virginia Research Station, Charlotte Court House 
Robert Daniel Sears, B.S., Assistant Professor of Agronomy 

Southwest Virginia Research Station, Glade Spring 
Frank Shannon McClaugherty, B.S., M.S., Assistant Professor of 

Animal Husbandry 

Tidewater Research Station, Holland 
Henry Marshall Clark, B.S., Professor (Superintendent) 
Kenneth Howard Garren, A.B., M.A., Ph.D., Professor of Plant 

Pathology (USDA-ARS) 
Lawrence Ingram Miller, A.B., M.S., Ph.D., Professor of Plant 

Pathology 
George Mallory Boush, B.S., M.S., Ph.D., Associate Professor 

of Entomology 
George B. Duke, B.S., Associate Professor of Agricultural Engi-

neering (USDA-ARS) 
Daniel LeRoy Hallock, B.S., Ph.D., Associate Professor of Agron-

omy 
Grover Cleveland Smart, Jr., B.A., M.A., Ph.D., Assistant Pro-

fessor of Plant Pathology and Physiology 
Horace Randolph Thomas, B.S., M.S., Associate Professor of 

Animal Husbandry 
Morris Wilburn Alexander, B.S., M.S., Assistant Professor of 

Agronomy 

Tobacco Disease Research Station, Chatham 
John Lovelace LaPrade, B.S., M .S., Associate Professor of Plant 

Pathology 
Joseph Lawrence Troutman, B.S., Ph.D., Assistant Professor of 

Plant Pathology 
Wirt Henry Wills, B.A., 1\1.A., Ph.D., Assistant Professor of 

Plant Pathology 

Tobacco Research Station, Chatham 
Clarence Benjamin Dominick, B.S., M.S., Associate Professor of 

Entomology 
Malcolm James Rogers, B.S., Assistant Professor of Agronomy 

Virginia State College Research Station, Petersburg 
Millard Tennyson Carter, B.S., l\J.S., Associate Professor of 

Agronomy 

Winchester Research Laboratory, Winchester 
Ancell Byron Groves, B.S., M.S., Ph.D., Professor of Plant 

Pathology 
Walter Seneff Hough, B.S., B.A., M.A., Ph.D., Professor of 

Entomology 
Clarence Howell Hill, B.S., M.S., Ph.D., Professor of Entomology 
George Robertson Williams, B.S., M.S., Professor of Horticulture 



STATEMENT OF INCOME AND EXPENDITURES 
July 1, 1960-June 30, 1961 

CURRENT INCOME: 
From Hatch Act ....................... . 
From Other Sources .................... . 

Total Current Income...... . ...... . 
Total Current Income Same Period Last 

Year ............... . 

Increase in Total Current Income This 
Period ............................ . 

RESTRICTED INCOME: 
Commercial Research Grants ................ . 
Cooperative Regional Research Fund ......... . 
Research on Nematodes Affecting Peanuts and 

Soybeans ...................... . 
Investigation of Tobacco Diseases ........... . 
Investigation of Diseases and Pests Harmful to 

Shade Trees and other Landscape Plantings. 

Total Restricted Income ............... . 
Total Restricted Income Same Period Last 

Year ............................. . 

Decrease in Total Restricted Income This 
Period................ . ....... . 

CURRENT FUND EXPENDITURES: 
General Administration ................. . 
Organized Research .................... . 
Operation of Libraries ................. . 
Maintenance of Physical Plant .............. . 

$ 668,513.00 
1,772,192.32 

$2,440,705,32 

2,287 ,682.00 

$ 153,023.32 

$ 368,183.81 
112,240.00 

17,500.00 
69,500.00 

10,300.00 

$ 577,723.81 

705,960.00 

$ 128,236.19 

$ 88,192.40 
2,314,745.43 

8,944.70 
13,807.78 

Total Current Fund Expenditures. . . . . . . . $2,425,690.31 
Total Current Fund Expenditures Same 

Period Last Year..... . . . . . . . . . . 2,142,721.00 

Increase in Current Fund Expenditures 
This Year....................... $ 282,969.31 

RESTRICTED FUND EXPENDITURES: 
Commercial Research Grants. . . . . ....... . 
Cooperative Regional Research Fund ........ . 
Research on Nematodes Affecting Peanuts and 

Soybeans ................ . 
Investigation of Tobacco Diseases ........... . 
Investigation of Diseases and Pests Harmful to 

Shade Trees and other Landscape Plantings. 

Total Restricted Fund Expenditures ...... . 
Total Restricted Fund Expenditures Same 

Period Last Year ............ . 

Decrease in Restricted Fund Expenditures 

$ 368,183.81 
112,240.00 

15,164.94 
68,701.25 

10,300.00 

$ 574,590.00 

584,158.00 
------

This Year............ . ......... $ 9,568.00 

PLANT FUND RECEIPTS: 
Additional Equipment. . . . . . . . . . . . . . . . . . . . . . . $ 96,000.00 
Beef Cattle Research Units and Equipment at 

Steeles Tavern. . . . . . . . . . . . . . . . . . 3,000.00 
Temporary Greenhouse at Holland....... . . . . . 340.00 
Swine Nutritional Building and Farrowing 

House at Holland....................... 3,060.00 

Total Plant Fund Receipts.... . . . . . . . . . . . $ 102,400.00 
Total Plant Fund Receipts Same Period 

Last Year......................... 81,201.00 

Increase in Plant Fund Receipts This Year. $ 21,199.00 

PLANT FUND EXPENDITURES: 
Additional Equipment ....................... $ 50,8,W .. ~l 
Beef Cattle Research Units and Equipment at 

Steeles Tavern. .. .. . .. .. .. . .. .. .. .. . 1,321.00 
Swine Nutritional Building and Farrowing 

House at Holland....................... 2,508.00 

Total Plant Fund Expenditures .......... $ 54,668.31 
Total Plant Fund Expenditures Same 

P<:>riod Last Y<:>nr................ 79,468.00 

Decrease in Plant Fund Expenditures This 
Year .............................. $ 24,799.69 
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RETIREMENTS 
Percival Button Potter retired December 29, 1959, from his po-

sition as professor in the Department of Agricultural Engineering. A 
native of Kansas, he obtained degrees from Kansas State Agri-
cultural College. He came to VPI in 1928 from Ohio State Uni-
versity. 

George Walker Patteson retired June 30, 1960, from his po-
sition as professor of economic land classification. A native of 
Buckingham county, he received his education from Virginia 
colleges, completing work at VPI in 1917. He has served as pro-
fessor of soils and as land appraiser for the Federal Government 
and the State. 

Farrar Vilas Shelton retired from the position of associate eco-
nomic land classifier July 31, 1960. Although a native of Texas he 
was educated in Virginia, completing his college work at VPI. He 
has been a teacher and a land appraiser for both the Federal Govern-
ment and the State. 

Archibald Gray Smith, Jr., retired May 7, 1960, from the position 
of associate professor in the Department of Horticulture. A native 
of Petersburg, he has been interested in floriculture all his life and 
completed studies in horticulture at VPI. In his service to the State 
he has been a member of the teaching staff, the Extension Service, 
and the Experiment Station. 

Tobacco Research 
(Co11ti11ucd from Page 15) 

different. For instance, it has been found that the concen-
tration of the chemical necessary to inhibit the pathogen 
in pure culture varies with the nature of the growth 
medium. Also, certain chemicals normally found in to-
bacco have been tentatively implicated in a synergistic 
relationship with the antibiotic in inhibiting the pathogen, 
a situation which may or may not exist in the field. At 
this point, though the practical results be meagre, the 
possibilities are great and the prospects exciting. 

Insect Control 
Tobacco is subject to attack by both foliage-feeding and 

subterranean insects, but those feeding on foliage are more 
important in Virginia. 

Recently growers have come to believe that the tobacco 
flea beetle is becoming resistant to DDT and endrin. 
Studies show that Guthion and Sevin as foliage sprays are 
superior to endrin. Aldrin, dieldrin, and heptachlor as pre-
planting soil treatments failed to give control. Tests on 
Diazinon, American Cyanamid Compound 18133, and 
phorate as soil treatments are continuing. 

For homwonn control, studies are continuing on the 
effectiveness of the microbial insecticide Bacillus thurin-
giensis Berliner. Thiodan and Guthion were recently 
recommended for homwonn control, since these insecti-
cides leave less residue than TDE and endrin. Sevin, 
Dylox, and Telodrin also appear promising. 

The early-season build-up of the green peach aphid was 
greatly reduced by two applications of either Guthion, 
Thiodan, endrin or Telodrin. Sevin, Dylox, TDE, and 
Kepone gave rather poor results against this aphid. Di-
methoate appears promising for late-season control. 

Endrin, Guthion, and TDE have given effective control 



of tobacco thrips, which frequently build up population in 
June if rainfall is deficient. 

Weed Control 
Experiments show that certain soil drenches for weed 

control in seedbeds can be made more effective by covering 
the area with plastic or similar materials. Rates of appli-
cation can be reduced by one-half and weed control in-
creased when using sodium methyl dithiocarbamate 
(Vapam or VPM) as a drench, under these covers. One 
pint in 4 to 6 gallons of water is enough to treat 100 
square feet of bed. The cover should be placed on im-
mediately after treatment and kept on for 48 hours; it 
need not be air tight. 

Spring applications are slightly more effective than 
those made in the fall. Applications should be made at 
least two weeks before seeding. The cover should be re-
moved and the soil worked lightly at least one vveek before 
seeding. 

(Stauffer Chemical Company has cooperated in this research.) 

Burley 
A number of good varieties are available with adequate 

resistance for wildfire and root rot. Black shank resistance 

Virginia~s Agricultural Research 

*Main Station - v. P. I. 
•Branch Stations 

J. Glade Sprin,; 
2. Steeles ~avern 
3. Front Royal 
4. Winchester 

5. Middlebu•g 
6. Orange 

1. Charlottesville 
8. Chatham 
9. Charlotte C.11. 

10. Petersbur~ 

I I. llolland 
12. \\a rs aw 
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has not been incorporated into any of the better varieties 
as yet. Work is being pushed towards developing a variety 
with the leaf qualities of Burley 1 and combined resistance 
to black shank, wildfire, root rot, Fusarium wilt, and 
mosaic. 

Fire-cured 

Foundation lines have been established for several 
named varieties, some of obscure origin. Only Walkers 
Broad Leaf carries any disease resistance and that just to 
black root rot. Root rot resistance is needed in all varieties. 
Varieties resistant to black shank are needed on some 
farms, and the need is increasing. A breeding line, Va. 
6331, has good black shank resistance and is now being 
used on a few farms, although the leaf quality is only 
moderately good. The breeding program is designed to 
incorporate disease resistance into the named varieties 
with as little change in leaf qualitv and plant type as 
possible. Selections of the Little Kentucky Yellow and 
Nance types with root rot and wildfire resistance are now 
being evaluated. 
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