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THE YEAR 1968 will mark for 
Oregon State University its 
100th anniversary and for our 

Agricultural Experiment Station its 
80th. Yet, the significance of the date 
goes far beyond the institution and the 
station. The passage in 1887 of the 
Hatch Act led to a successful union 
of government, science, and Land 
Grant Universities through which im- 
portant national goals have been real- 
ized. This marriage had a profound 
effect on such universities, for it es- 
tablished clearly and firmly in the aca- 
demic community the function of re- 
search as an integral part of American 
university life. True, universities have 
continued their important role of trans- 
mitting inherited knowledge. But the 
additional ingredient — scientific re- 
search—enabled us to add to our store 
of knowledge, paid for by State and 
Federal tax dollars. 

The development of this relationship 
between government and science in 
these universities has been a striking 
demonstration of getting a job done. 
Whether increasing our food supply, 
utilizing atomic energy, developing 
computerized communication systems, 
or analyzing social institutions, science 
in this environment has served its 
patrons well. This machinery for using 
the full power of science to fulfill our 
national goals has been developed to 
remarkable levels in agricultural, 
health, and military domains, to name 
a few. Moreover, most Americans to- 
day recognize the significance of action 
on other important fronts and appear 
willing to share the burden of finance. 
The question, however, is how "basic" 
research can be directed to the pursuit 
of national goals. 

Choice left to scientists? 

It is a question because some scien- 
tists have come to feel that the choice 
of what should be supported must be 
left   to   scientists—that   our   political 
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An Observation . . . 

National Goals and 
Agricultural Research 

representatives and professional ad- 
ministrators have neither the skill nor 
the insight necessary to allocate public- 
research dollars for science. The argu- 
ment goes that all "good" science—and 
only "good" science—should be sup- 
ported and that scientists themselves 
are alone capable of judging what is 
"good." This view, however, is clearly 
unacceptable to many who provide the 
dollars. The support of research for 
good scientists is one thing, but the 
support of good research is quite an- 
other. The investment of public monies 
for scientific knowledge and hardware 
must involve the weighing of one ob- 
jective against another, whether it is 
health, military security, economic de- 
velopment, or the enhancement of our 
national prestige. The ranking of these 
objectives obviously must be left to the 
representatives in the political domain 
who are charged with meeting our 
country's needs and desires. 

Clearly, American society supports 
science—as it does other institutions— 
because it expects to benefit from sci- 
ence. The findings of research and their 
translation into technology are among 
the mainsprings of our political and 
economic strength and are essential for 
the enrichment of our cultural life and 
vitality. Long-range national goals— 
whether exploration of space, world 
peace, or the preservation of the dig- 
nity and freedom of mankind—require 
the imaginative and fruitful applica- 
tion of scientific knowledge. And a 
society that invests its money for the 

pursuit of  these goals must have its 
money's worth. 

Of course, it is not easy to specify 
the processes for applying our scien- 
tific resources to fulfill specific national 
goals. It requires an understanding not 
only by scientists but by the public 
as well. 

Scientific truth and integrity 

First, all must recognize that the 
pursuit of scientific truth must be 
guided by the criteria of internal scien- 
tific relevance and free from extra- 
neous pressures. For its own sake, 
good science requires a faithful ap- 
plication of the tenets of its internal 
integrity. But it is important to recog- 
nize that the support of science for its 
sake is certainly not the same as the 
support of a scientist for his sake. The 
independence which science enjoys is 
but one of several freedoms a wise and 
benevolent society bestows upon its 
scientists; it is not a personal right 
but rather a privilege accorded the 
recipients as a special protection from 
capricious and compromising interfer- 
ences. 

Second, scientists need not feel 
threatened because society cares about 
the utilization of their results. Little 
credence can be given to the ideology 
that, for society's sake, the best science 
is not immediately useful, and that 
those conducting "basic" research 
should be given special insulation from 
a society which expects that their ef- 
forts must eventually pay off. Whether 

a man is concerning himself with 
solving practical problems or with the 
pursuit of knowledge for its own sake, 
he has the same protection and is 
evaluated by the same values accorded 
any professional scientist. 

Third, in the pursuit of solving our 
urgent societal problems, we must not 
weaken our ability to conduct good 
scientific work by insisting on im- 
mediate payoffs in every case. For 
example, Oregon is now faced with a 
pressing air pollution problem, ag- 
gravated in part by agricultural field 
burning. It may be all too easy to 
insist on immediate answers—to tell 
our chemists, biologists, and engineers 
to drop what they are doing and engage 
in a crash program of applied research. 
In the long run, such a maneuver could 
prolong our search for the real solu- 
tions. It is conceivable that funda- 
mental work in chemistry and biology 
may contain the basis for reducing pol- 
lution and for solving unanticipated 
problems as well. 

However, this is not to suggest that 
new or different problems lie ahead in 
translating our scientific knowledge 
into the successful pursuit of national 
goals. It should be emphasized that 
well-established procedures already ex- 
ist for this purpose. Agriculture is a 
case in point. Indeed, much of modern 
science can trace its origins to the most 
ancient civilizations where problems of 
food production were the concern of 

(Continued, page 12) 
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Demand for year around turkey production is coming from     turkeys do not lay eggs the year around and production 
both consumers and the turkey industry itself. Presently,    continues to peak for the late fall and early winter trade. 

Turkeys Needed Every Month 
Use of artificial light and drugs show promise for temporarily 
increasing   summer   egg   production   among   these   birds. 

TURKEY EVERY MONTH—in demand 
now by consumers—may not be 

easy to obtain. This is because hatch- 
ing-egg producers have no easy means 
of supplying poults the year around. 

Early research at OSU indicated 
that summer egg production (the period 
when production normally declines) 
could be increased with winter-hatched 
hens simply by darkening pens. This 
increases turkey-egg production but 
does not produce any long-lasting 
gains, according to OSU poultryman 
J. A. Harper. Furthermore, darkening 

pens increased expensive housing re- 
quirements, and close confinement of 
birds for long periods increased risk 
from disease. 

Consumer, industry demand 
Demand for year-around turkey 

production is coming from both con- 
sumers and the turkey industry. New 
processes and products coupled with 
processor needs for continuous use 
of their facilities provide the pressure 
for this demand. The trouble is that 
the  turkey has  not been  selected to 

lay eggs the year around. It has been 
known for some time that days of in- 
creasing light, from December 21 to 
June 21, stimulate turkey hens to lay 
more; after June 21, when natural 
light decreases, hens will lay less. 
Around June 21 they go into a non- 
laying "rest," often molting. Fertility 
among turkey males also follows the 
same pattern. Levels for the year are 
the lowest between June 21 and De- 
cember 21. 

Commercial turkey breeders take ad- 
vantage of this cycle by delivering eggs 



for the January to May hatching. Birds 
reach market maturity for the holiday 
season, and the breeding hens retained 
are ready to lay when stimulated by 
increasing day lengths. 

Breeding efforts in the past have 
emphasized improvements in meat pro- 
duction and feed efficiency, and breed- 
ers have been successful in producing 
improvements over the native wild 
turkey; the Broad Breasted Bronze and 
the Beltsville White are two examples. 
These traits, however, are incompatible 
with egg production, fertility, and 
hatchability, discouraging any selection 
for meat and egg production together. 
Furthermore, genetic selection for im- 
proved egg-producing strains can con- 
ceivably reduce gains in meat produc- 
tion and feed efficiency. 

Drugs tested 
One avenue currently being explored 

to stimulate "off season" egg produc- 
tion is the use of drugs, such as re- 
productive hormones and tranquilizers. 
Positive results with diethystilbestrol, a 
hormone, and reserpine, a tranquilizer, 
have been obtained. Birds were fed for 
3 to 4 weeks, beginning at the ages of 
24 to 25 weeks. Results are shown 
in the table. Note that the higher levels 
of reserpine,  1 and 2 milligrams per 

Light, Hormone, Tranquilizer, Stimulate Summer Egg Production 

Eggs per hen Hatch- Non- 
Treatment               6/7 to 10/28    Fertility ability layers 

iVo. % % % 

Natural light             32 93 66 30 

Restricted light*             56 95 70 0 

Diethystilbestrol 
@ 22 mg./kg. feed             53 95 74 5 

Reserpine 
0.5 mg./kg. feed            40 96 72 10 
1.0 mg./kg. feed            53 95 71 15 
2.0 mg./kg. feed             47 94 66 0 

* Artificial light of increasing day lengths. 

kilogram of feed, were required to im- 
prove egg production significantly. 

While results to date are encour- 
aging, they still represent only a single 
experiment, although more tests are 
being conducted. The eventual solu- 
tion to year-around egg production, 
Harper believes, probably lies with 
genetic selection involving a long-range 
breeding program. Until improved 
strains are developed, advantages will 
have to come from controlled light and 
possibly drugs. 

For example, experiments are now 
under way testing the effects of com- 
binations of controlled light and drugs. 
Two levels of the drug reserpine at 
three feeding intervals under natural 
and restricted light conditions are 
among the treatments under test. 

Presently, a few breeding flock own- 
ers are successfully using controlled 
light to stimulate summer egg produc- 
tion. The rate of lay, however, is not 
as high as that obtained during the 
spring months. 

Use of artificial light at increasing day lengths will pro- 
duce some short-term gains in summer  egg  production. 

Effects of tranquilizers, such as reserpine, on summer egg 
production are under test and show some promise to date. 



Herbicide  Mixtures for Better Weed  Control 
New mixtures of existing herbicides kill 'different kinds of weeds at lower dosages 

MIXTURES OF COMMON HERBICIDES 

at low dosage rates may be the 
coming thing for selectively control- 
ling a wide variety of weeds, according 
to OSU agronomists W. R. Furtick, 
W. O. Lee, and A. P. Appleby. 

Many herbicides kill a wide variety 
of weeds but they are also active in the 
soil for a long time, often damaging 
crops which follow the one on which 
the herbicide was sprayed. A highly 
potent herbicide that kills nearly all 
weeds in corn, for example, may per- 
sist in the soil and kill beans which are 
planted the following year. 

Frequently, these chemicals require 
a relatively low dosage to kill sensitive 
weeds. But, in practice, a high dosage 
is required to kill many of the re- 
sistant weeds that may infest crops. 

The agronomists have been testing 
mixtures of common herbicides which 
would permit their  use  at  minimum 

rates to kill a wide variety of weeds. 
To be considered for a mixture, one 
herbicide must kill those weeds resist- 
ant to the other herbicide in the mix- 
ture and vice-versa. When two such 
products are found, low dosages of 
each are used to reduce the chance that 
either would carry over in the soil to 
damage a sensitive crop the following 
year. Of course, the agronomists also 
must check out the possibility that 
combining two herbicides does not in- 
crease crop injury or persist in the 
soil longer than either herbicide used 
independently. 

Mixtures introduced 
Several herbicide mixtures have 

been introduced as a result of this re- 
search. 

One of the first was the addition of 
dicamba (tradenamed Banvcl D) to 
2,4-D.   Dicamba,   used   selectively   on 

grass seed and small grain crops, killed 
many weeds resistant to the standard 
2,4-D treatment. A combination of di- 
camba and 2,4-D, however, gave much 
better control of a wider range of 
weeds than either product used individ- 
ually. In addition, the dosage rate for 
each chemical was lower than it was 
when they were used separately. 

One of the most successful mixtures 
has been used for weed control in corn. 
Up to now, most corn growers have 
used atrazine to control many types of 
weeds. Because this chemical remains 
in the soil for a long time, widespread 
use has been limited, particularly for 
controlling barnyard grass and foxtail 
which require high dosages. Furtick, 
Lee, and Appleby have found several 
compounds that give excellent control 
of these weeds at low dosages, but they 
do not control many of the broadleaf 
species easily controlled by atrazine. 

A mixture of one of these chemi- 
cals. Ramrod (at 2 to 3 pounds per 
acre), with atrazine (at 1 to H pounds 
per acre) has given almost complete 
control of all annual weeds in corn. 
Moreover, twice the dosage level of 
either compound used alone does not 
give comparable weed control. The 
mixture permits a reduction in atrazine 
rates so that, under most conditions, 
there is little chance of a chemical car- 
ryover to damage succeeding crops. 

Mixtures of a number of commercial 
corn herbicides have shown similar 
promise and have nearly equaled the 
7?amroc?-atrazine combination. These 
include EPTC and DNBP, EPTC and 
2,4-D, and EPTC and atrazine. 

In many cases, herbicide mixtures 
may not be sprayed together as a sin- 
gle tank mix. Mixtures may be ac- 
complished by following one herbicide 
with another at a later date. A good 

example involves the pre-plant incor- 
poration of EPTC prior to establish- 
ing alfalfa, birds foot trefoil, clovers, 
and other legumes. EPTC is excellent 
for controlling most weedy grasses but 
is not effective on many broadleafs. 
Following EPTC with a post-emer- 
gence treatment of the amine salt of 
DNBP, when the legume is in the two- 
to three-leaf stage, has given nearly 
weed-free establishment of legumes on 
test plots. 

Mixture promising 
Another mixture that appears prom- 

ising in sugar beets includes a pre- 
plant incorporation of a grass killer 
Ro-neet with a predominately broad- 
leaf selective Pyrazon. This mixture 
is giving the most complete weed con- 
trol yet obtained in sugar beets, with a 
minimum chance of injury to the beets. 

A mixture showing promise in ce- 

reals is the wild-oat selective barbane 
(tradenamed Carbyne) and the new 
selective broadleaf killer, bromoxynil. 
Both products must be used in the early 
growth stage of cereals, and they have 
proved effective when mixed and 
sprayed at the same time. 

Although research has shown suc- 
cess with herbicide mixtures, it may be 
some time before many are on the mar- 
ket. For example, federal regulation 
requires that each mixture must be 
registered as a new compound. This 
involves large amounts of research to 
determine soil residue, performance, 
and toxicology to animals, among other 
things. Further, many companies would 
prefer to look for compounds of their 
own that would do the job since a mix- 
ture often involves a competitor's 
product. Questions of liability occur- 
ring from product failure or inadequate 

(Continued, page 10) 

A mixture showing promise in cereals is diuron mixed with 
barbane. In the trial below, wild oat is almost completely 

controlled when   the   two   chemicals  are  mixed  at  right, 
compared to only diuron, center, and control plot at left. 

Chemical mixes appear most successful for weed control in 
corn. A mixture of Ramrod and atrazine produced excellent 

control at right. Note control plot at left and growth of 
broadleaf weeds in plot sprayed with Ramrod at center. 



New Crops 
For Wet Soils 

Experiments on poorly drained, 
heavy Dayton soils indicate that 
acceptable yields of sweet corn, 
wheat, and bush beans can be 
raised if steps are taken to im- 
prove  and  manage  these  soils. 

Draining excess surface and soil water is a must for raising grains and other new 
crops on Willamette Valley wetlands. Subsurface plastic tubes often are adequate. 

WILLAMETTE VALLEY wetlands— 
including some 200,000 acres of 

hard-to-drain Dayton soils—can pro- 
duce a wide variety of crops provided 
surface water is removed, lime and 
fertilizers are added, and irrigation is 
adequate. 

That is a summary of research find- 
ings on wetland experiments conducted 
near Lebanon by a team of OSU re- 
search workers from the departments 
of Soils, Farm Crops, Horticulture, 
Agricultural Engineering, and Agri- 
cultural Economics. 

They have found in test-plot ex- 
periments that an acre of Dayton soil 
can produce about 6 tons of perennial 
legume hay, 2.85 tons (95 bushels) of 
winter wheat, 30 or more tons of corn 
silage, 7| tons of sweet corn, 4| tons 
of bush beans, 3| tons (125 bushels) 
of 15% moisture grain corn, and 14 
tons of dry beans. Smaller trials have 
suggested excellent yields from potatoes 
and green peas as well. Soils of the 
Amity series included in the experi- 
mental area have produced higher 
crop yields than those from Dayton 
soil, especially with bush beans. 

Variety of crops grown 

These yields demonstrate that Wil- 
lamette Valley wetlands may not be 
restricted to grass seed and other crops 
tolerant of winter wetness. The re- 
search shows that wetlands can grow a 
variety of forage, field, and intensive 
crops with yields not far below those 
of   well-drained   river   bottom   soils. 

8 



However, this does not guarantee that 
widespread development of drainage 
and irrigation on these lands is econom- 
ically feasible. The market price of 
most of these "new" products is sensi- 
tive to increases in supply. At present, 
comparative production costs might not 
be low enough to permit these lands to 
compete with other regions with deeper, 
better-drained soils within the Willam- 
ette Valley, or with other alternative 
agricultural uses. 

Drainage required 

The first requirement for produc- 
tion of more extensive crops is drain- 
age of surface and soil water that ac- 
cumulates in the fall and winter. Since 
these soils are wet in the spring, plow- 
ing and planting are usually late, re- 
sulting in a short growing season. Fur- 
ther, these acid wet soils are not suf- 
ficiently aerated and favor conversion 
of manganese oxide to a form which is 
taken up by plants. Manganese taken 
up in large quantities is toxic, particu- 
larly to legumes and beans. Soils that 
are wet during the spring months main- 
tain a relatively high level of plant- 
available manganese. If water is re- 
moved in the spring, some of this toxic 
form of manganese either does not 
develop or is converted to a harmless 
form. 

The amount of drainage required de- 
pends on the crop planted. For grains, 
surface drainage—enough to relieve a 
ponded condition—could nearly double 
the yield. Druchamp wheat from sur- 
face-drained plots, for example, yielded 
2.85 tons (95 bushels) per acre com- 
pared to 1| tons (50 bushels) for wheat 
from similar plots which were not 
drained. 

Plastic tubes used 

Many crops need more drainage. 
Subsurface plastic tubes placed at a 16- 
inch depth on top of a tight clay layer 
kept the water below the half-foot 
mark even during high rainfall months. 
Levels of toxic manganese were re- 
duced, too. 

Liming is a must. Wetlands normally 
produce a strong acid condition, and 
this condition is often aggravated by 
heavy applications of nitrogen fertiliz- 
ers. An acid soil also favors the con- 
version of manganese oxide to a toxic 
form. This condition can be reduced by 
liming. Also, liming improves the ef- 

Drainage increased wheat yields to an average of 95 bushels per acre on wetland 
plots. Liming, fertilizing, and irrigation are other requirements that must be met. 

Drainage is required for raising wheat and other grain on wetlands. Wheat on 
these plots averaged only 50 bushels per acre. Note large areas of dry, cracked soil. 

fectiveness of other fertilizers. The re- 
searchers report that enough lime 
should be added to bring soil pH to 
5.7 or higher. Poorly drained soils are 
usually low in phosphorus and potas- 
sium. A soil test can pinpoint the re- 
quirements of these nutrients for a 
particular crop. 

Most wetlands have special irriga- 
tion requirements. The Dayton soil pro- 
file, for example, normally consists of 
a 16- to 20-inch thick layer of loam 
underlain by a heavy clay pan. Few 
roots   penetrate   this   pan   and   plants 

must mature on water in the shallow- 
top layer. This layer soaks up water 
quickly and fairly high rates of water 
and frequent applications are necessary. 

Short-session varieties required 
Short-season crop varieties must be 

selected. A number of corn varieties 
have been tested and several yielded 
from 3.6 to 4.2 tons (120 to 140 bush- 
els) per acre and had a moisture con- 
tent below 30% in late September. Va- 
riety testing of dry beans was started 
this year and results have not yet been 
obtained. 
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Recorded Sounds Tested to Oust Starlings From Holly Roosts 
AN OSU WILDLIFE biologist has 

turned to animal psychology in order 
to measure the effect of disruptive 
sounds on the roosting behavior of 
starlings. The purpose is to "teach" 
starlings not to  roost in holly trees. 

The researcher, Howard Wight, is 
trying to find out if a series of recorded 
sounds will oust the pesky birds from 
their fall and winter roosts in holly 
orchards. Starlings use holly trees as 
roosts from mid-October to April. A 
mature tree will provide sufficient 
perches for from 150 to 200 birds. 
Accumulated droppings from an in- 
festation of these feathered squatters 
can seriously reduce the late-fall holly 
cut. Since starlings spend their day- 
light hours elsewhere—feeding in a 
wide area (up to 40 miles) from their 
holly roosts—the biologist reports that 
poisoned baits will not be effective. 
Contact poisons which might be sprayed 

on roosting birds are also poisonous 
to humans—threatening the health of 
field harvesters. So, Wight is hoping 
that recorded sounds and other stimuli 
will convince the birds to roost else- 
where. 

Laboratory tests used 
He has set up an ingenuous labora- 

tory in which starlings have learned to 
depress a perch which opens a food 
gate in response to a signal light, much 
the way a white rat learns a task in a 
psychologist's laboratory. It takes 
about a week for these birds—in indi- 
vidual cages—to learn how to work the 
apparatus which controls access to the 
food. After this habit is well learned, 
Wight tests the effectiveness of a frus- 
trating stimuli—a 1,000 cycle per sec- 
ond sound, for example—in interrupt- 
ing the newly learned feeding task. 
The new stimulus occurs at the same 

OSU wildlife biologist Howard Wight places a starling in an experimental cage 
prior  to  testing  the  effects of repellant sounds on a learned feeding habit. 

time as the signal light and the feeding 
performance of the bird is recorded 
automatically, as is the number of trials. 
The difference in performance between 
the test period and a pre-test period 
is regarded as a measure of relative 
efficiency of the new stimulus. 

Wight has found that a continuous 
sound will interrupt the learned feed- 
ing task and he is currently testing the 
effect of volume. Birds show their 
frustration to disrupting sounds by 
performing repeated "backflips." Also 
scheduled for evaluation are various 
tones, recorded starling distress cries, 
lights, and various  forms of motion. 

If efficient and economical repellants 
can be developed, Wight plans to test 
their effects in the field. There is al- 
ready some evidence that recorded dis- 
tress cries, accompanied by "shell 
cracker" blasts, will deter oncoming 
flocks of starlings. 

Since lethal control of noxious birds 
is undesirable or nearly impossible in 
many situations, the repellant alterna- 
tive will remain an important one. 
Wight believes that the use of con- 
trolled laboratory experiments will play 
an important role in evaluating the 
effectiveness of these repellants. 

New Herbicide Mixtures . . . 
(Continued from page 7) 

labeling are more difficult to determine 
with a mixture than with a single 
product. 

In spite of these drawbacks, the 
agronomists believe that the advan- 
tages of mixtures—greater weed con- 
trol with greater safety—will even- 
tually prevail as an important weapon 
for controlling weeds. 

10 



Sampling blood from a ewe fed selenium-deficient hay is one step in the test for 
predicting   WMD  in  lambs.   Test involves  the  use  of radioactive selenium. 

Blood Test Predicts WMD in Lambs 
OSU RESEARCH WORKERS have de- 

veloped a blood test for predicting the 
onset of white muscle disease (WMD) 
in lambs. 

The test involves incubating traces 
of radioactive selenium (75Se) with 
blood from pregnant ewes and meas- 
uring the amount of this isotope taken 
up by the animal's red blood cells. 
White muscle disease is caused by a 
deficiency of selenium, and deficient 
animals' blood takes up more of the 
element, when exposed to it, then that 
of normal animals. Consequently, ewes 
with a greater uptake of 75Se in their 
blood tend to produce WMD lambs. 

The researchers, agricultural chem- 
ist Paul Weswig, veterinary scientist 
O. H. Muth, and animal nutritionist 
J. E. Oldfield, first fed one group of 
pregnant ewes alfalfa hay that was 
adequate in selenium. A second group 
was fed hay that was deficient in se- 
lenium. This feeding began about three 
months prior to lambing. 

Blood sampled 
Blood samples were obtained one 

month after experimental feeding be- 
gan and continued after lambing. Dif- 
ferences in selenium uptake between 
the two groups of ewes were noted 
almost immediately—and in the pre- 
dicted direction. Differences were also 
noted in selenium uptake among lambs 
from these two groups of ewes at two 
weeks of age. In all cases, radioactive 

selenium uptake among "low selenium" 
ewes and lambs was higher than that 
for "normal" animals. 

Twenty of the twenty-nine lambs 
from the ewes fed low-selenium hay 
had WMD at six weeks of age. The 
other nine lambs were diagnosed as 
normal. The selenium uptake between 
blood from WMD and non-WMD 
lambs from this group did not differ. 
There was a large difference, however, 
between lambs in the high and low 
selenium-fed groups. 

Possible explanations 
The research workers do not know 

why all lambs from ewes fed low- 
selenium hay did not have WMD. 
There are a number of possible ex- 
planations, such as higher selenium 
storage in the ewe prior to the experi- 
ment or genetic differences. 

These results are interpreted as 
demonstrating that the uptake of radio- 
active selenium in the blood of preg- 
nant ewes can be used as a diagnostic 
test for predicting the onset of WMD 
in lambs. Also, the same test for lambs 
at two and six weeks of age—while 
not demonstrating the presence of 
WMD—would certainly give cause for 
concern if uptakes of the selenium 
isotope were abnormally high. Use of 
radioactive selenium and appropriate 
counting equipment avoids difficult and 
lengthy chemical analyses. 

Enzymes Studied 
As Key to Fruit Rots 
How PLANT DISEASE fungi and bac- 

teria attack and destroy healthy fruits 
and vegetables is not well understood, 
but research by OSU plant pathologist 
Malcolm Corden and his associates is 
producing some answers. 

Rotting of fruits and vegetables de- 
pends on destruction of young plant 
cell walls that contain primarily pectic 
substances and complex cellulosic ma- 
terials, Corden explains. Although cell 
walls can be penetrated mechanically 
by some fungi, most pathogens secrete 
specific enzymes that break down the 
complex components of cell walls into 
simpler molecules. Of the many en- 
zymes that act on cell walls, those that 
attack the pectic substances are of the 
greatest significance in plant diseases. 
Many pathogens, however, produce a 
mixture of pectic enzymes that must be 
separated and characterized to under- 
stand their exact role in plant diseases. 

By using complex measuring tech- 
niques, Corden and his associates have 
found that the multiplicity of pectic 
enzymes is due in part to the formation 
of large enzyme particles when posi- 
tively charged enzyme proteins become 
tightly bound to negatively charged 
pectic materials. In these complex 
particles, the enzyme molecules are 
unable to break down the pectic ma- 
terials that stick them together. 

Corden suggests that the formation 
of enzyme complexes may be an im- 
portant way in which pectic enzymes 
are protected from the harsh environ- 
ment in rotting fruits and vegetables. 
Enzymes that function within cells 
have a rigidly controlled environment, 
but enzymes that operate outside the 
cell that produced them, such as pectic 
enzymes, often encounter extreme con- 
ditions. For example, pectic enzymes 
will destroy cells in rotting apples at 
temperatures unfavorable for growth 
of the pathogen and in the presence of 
chemicals that would inactivate most 
enzymes within the pathogen. Corden 
believes that resistance of pectic en- 
zymes to a harsh environment is pri- 
marily a property of the large enzyme 
particles; in laboratory experiments 
they are not as readily inactivated by 
extreme environmental conditions as 
are small units. 
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all. Within recent decades, research in 
agriculture, as in other fields, has been 
considered "discipline oriented" rather 
than "problem oriented." That is, scien- 
tific research was and continues to be 
carried on for the purpose of adding 
to a body of existing knowledge. Such 
undertakings are not organized solely 
to solve a specific problem. There is a 
good reason for this. Over the years, 
the development and application of 
science has created a tremendous 
amount of knowledge, the uses of 
which are far wider than the solution 
of any particular problem. This does 
not imply that science cannot be or- 
ganized to solve problems. Rather, it 
means that scientific knowledge is 
codified into disciplines, such as chem- 
istry, botany, entomology, and so forth, 
and scientists work more effectively 
when they are organized in their re- 
spective disciplines. 

In fact, the year 1906 might be set 
as the date the Congress recognized 
that Agricultural Experiment Stations 
should emphasize "basic" research. 
This was a vexing issue in experiment 
station circles at the turn of the cen- 
tury. The specific question was whether 
experiment stations should be con- 
cerned exclusively with experimenta- 
tion—the testing of methods for apply- 
ing knowledge derived from "basic" 
research—or whether they should en- 
gage in "basic" research itself. The 
issue was resolved with the passage of 
the Adams Act in 1906 which stipu- 
lated to all that experiment stations 
should engage in "basic" research and 
provided funds for this purpose. 

More funds for "basic" research 
Later on, another impetus for "basic" 

research came after World War II 
when many of those associated with the 
development of the atom bomb and 
radar persuaded the Congress and the 
country that a prewar neglect of funda- 
mental work in the physical sciences 
was a dangerous luxury we could not 
afford to repeat. In short, the pursuit 
of basic research was promoted as an 
end in itself. One result was the es- 
tablishment and funding of the Na- 
tional Science Foundation and, later, 
the provision of sums to other agencies 
as well. In establishing these monies, 
the Congress was wise to build in the 
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safeguards for protecting good science. 
Those administering these new Federal 
research programs also recognized the 
importance of independent scientific 
scholarship as an ingredient necessary 
for the success of these programs. 

With this turn of events, science in 

our universities might have been 
strengthened even more had not the 
pursuit of basic research become a goal 
in its own right. It did, however, and 
with it came an attitude on the part of 
some that society may be hopeful for— 
but not insistent upon—a utilitarian 
payoff and the notion that dollars for 
increasing the Nation's "basic" re- 
search must go to institutions of exist- 
ing quality. The results, of course, were 
twofold: first, the thesis that "basic" 
research was somehow the "best" re- 
search and second, the domination of 
these Federal research funds by a 
relatively few institutions. 

New wind blowing for science 
This questionable turn of events was 

not bound to prevail. It is refreshing 
to note that a new wind is blowing in 
Federal support of science, suggesting 
that the straightforward pursuit of na- 
tional goals will prevail to guide the 
support of American science. In fact, 
we may have turned full circle since 
these words concerning the uses of re- 
search were written: 

"The leading feature of Ameri- 
can science, however, and that 
which most distinctly characterises 
it, is its utilitarianism . . . Research 
is none the less genuine, investiga- 
tion none the less worthy, because 
the truth it discovers is utilizable 
for the benefit of mankind. Grant- 
ing even, that the discovery of 
truth for its own sake is a nobler 
pursuit, because a less purely self- 
ish one; does it become any less 
noble when it is ascertained that 
the truth thus discovered is capable 
of important applications which 
increase tenfold the happiness of 
human life?" 

These words were printed February 
9, 1883, in the first issue of Science, 
now the official publication of the 
American Association for the Ad- 
vancement of Science. Perhaps they 
are as good today as they were nearly 
84 years ago. 
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