
SUMMER 1966 

Oregon's Agricultural 

GRESS 

€ A 

More Beef for the Willamette Valley? 

OREGON STATE UNIVERSITY 

Cobalt Required for Nitrogen Fixation 

CORVALLI: 



Oregon's Agricultural 

PROGRESS 
Vol. 13 No. 1 

Published by the Agricultural  Experiment Station, Oregon State 

University, Corvallis. G. B. Wood, Director; R. G. Mason, Editor. 

Features: 
Page 

Changes Ahead in Orchard Harvesting.... 2 

More Beef for the Willamette Valley?  4 

Flaming Reduces Verticillium Wilt  6 

Cobalt: Necessary for Nitrogen Fixation.. 8 

Research Briefs  10 

Advisory Board: R. M. Alexander, Agricultural Experiment Sta- 

tion; A. N. Halter, Agricultural Economics; D. W. Hedrick, Range 

Management; C. E. Horner, Botany and Plant Pathology; T. L. 

Jackson, Soils; R. E. Moser, Extension Food Technologist; and 

J. L. Overholser, Forest Research Laboratory. 

OREGON'S AGRICULTURAL PROGRESS will be sent free lo Ore- 

gon residents upon request. Address requests to Bulletin Clerk, 
Industrial Building, Oregon State University, Corvallis, Oregon, 

or see your County Extension Agent. 

Written material may be reprinted provided no endorsement of 

a commercial product is stated or implied. Please credit ORE- 

GON'S AGRICULTURAL PROGRESS and Oregon State University. 

To simplify technical terminology, trade names of products or 

equipment sometimes will be used. No endorsement of products 

named is intended nor is criticism implied of products not 

mentioned. 
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OLD TIMERS tell us that tree 
fruit pickers today do not pro- 
duce nearly as well as their pre- 

decessors. Whether true or not, there 
has been little change in the picker's 
job since the early 1900's. When com- 
pared to current conditions, 60-year-old 
photographs show only a few changes, 
such as the use of horses or mules in- 
stead of internal combustion engines, 
use of metal pails rather than bags, and 
use of field lugs instead of bulk bins. 

Past routines of harvesting and 
moving the crop from tree to consumer 
have often meant an acceptance of 
"getting along" with tradition—unless 
some outside force upsets the efficiency 
of established harvesting practices. 

Pacific Northwest growers of apples 
and pears are well aware that fruit, on 
trees, ready to pick, is an accumulation 
of costly effort and resources. They re- 
ceive a payoff only if their products 
reach willing buyers. 

The 60 years of relative stability in 
tree-fruit harvesting methods has been 
disturbed by recent changes in the sup- 
ply of labor. There is ample evidence 
of diminishing supply and rising costs 
of workers. Growers now are faced 
with a number of alternatives for cop- 
ing with their harvesting problem. 
Some of these alternatives involve 
methods of increasing harvesting effi- 
ciency, and a few of these will be con- 
sidered here. 

Alternatives available 
A number of methods may—indi- 

vidually or in combination—be of help. 
These include changes in the physiolog- 
ical design of trees, use of chemicals 
to modify fruit-bearing habits, dif- 
ferent tree shaping, orchard tree spac- 
ing and layout changes, and the substi- 
tution of mechanical energy for human 
energy. For the grower, at least, two 
of these changes represent opportuni- 
ties for trial. These are orchard layout 
and mechanical substitutes. 

Orchard layout. A producer is faced 
with a multitude of decisions contribut- 
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Changes Ahead in Orchard Harvesting 

By R. Don Langmo 

ing to changes in orchard layout. These 
include a selection of new rootstocks, 
varieties, tree spacing and size, and de- 
termination of fruit wall thickness and 
height for hedge-row design. In addi- 
tion, he must establish the rate and pat- 
tern by which old trees will be removed 
and new ones planted. (It is in re- 
sponse to this need, incidentally, that 
economics research could be of help. 
Research results could pinpoint change- 
over schedules that would minimize 
losses during the period of adjust- 
ment.) Use of hedge-rows of tree 
fruits low enough to be picked without 
ladders has been suggested as a labor- 
saving substitute. Savings would be de- 
rived by eliminating ladder climbing, 
moves between trees, and some reduc- 
tion in tiredness of pickers. By analyz- 
ing present harvest methods, growers 
may be able to predict the efficiency 
gained in hedge-row picking. OSU re- 
search workers report a possible saving 
of 13% in time spent in climbing and 
moving chores. 

R. DON LANGMO is an associate pro- 
fessor of industrial engineering in the 
Department of Agricultural Economics 
at Oregon State University. He has 
conducted numerous work measure- 
ment studies on production and mar- 
keting processes, particularly on tree 
fruits, vegetables, and seed crops. 

Mechanical substitutes. One of the 
advantages of turning to machines is 
the postponement of major changes in 
orchard design and practices. With 
machines, there is less risk involved, 
since an error in judgment in building 
or buying one or several machines 
would not spell disaster for the whole 
orchard enterprise. Further, by using 
machines, a grower may achieve an im- 
proved level of picking efficiency im- 
mediately, while he is gradually im- 
proving basic orchard design or layout. 
These latter changes represent long- 
time commitments that leave little room 
for error. 

More knowledge needed 

Some growers have recognized that 
more must be known about currail 
harvesting activities in order to use 
mechanical aids effectively. The ability 
to better measure what picket's do with 
their time enables growers and machine 
designers to estimate the effect of ma- 
chines on productivity. This is espe- 
cially significant to producers of fruit 
for fresh use. They are not willing to 
accept the damage which occurs from 
tree shakers, for example. Further, 
many growers may not be able to wait 
for totally automated harvesting—that 
which removes fruit without human 
aid. Rather, the jump from total har- 
vesting by humans to total harvesting 

by machines will involve several stages 
in which both man and machine work 
together in the harvesting process. 

Studies of harvest activities have 
shown dramatically that, as measured 
by time, the term "picking" is a mis- 
nomer. Orchard workers spend most 
of their time on "here-to-there" tasks 
rather than picking. Harvesting stud- 
ies at OSU and elsewhere on apples 
and pears reveal that the picker spends 
about 20% of his total time in the or- 
chard on the prime function of remov- 
ing fruit from the tree. About one- 
fourth of the day is devoted to chang- 
ing sets, moving to orchards, resting, 
and other delays. The remaining 55:% 
is spent in moving the hands, body, lad- 
der, fruit, equipment, and containers. 
Man-positioning devices have been 
used to relieve the picker of part of 
this unskilled drudgery, in doing this, 
productivity has in some instances been 
increased by half. But this gain is not 
in itself sufficient justification for using 
a machine that costs around $3,000. 

The decision to partially mechanize 
will be influenced by not only adjusting 
to the effects of labor scarcity but also 
to the requirement that this equipment 
will be used efficiently. The grower 
may use the machine for other than 
harvesting operations — pruning, thin- 
ning, blight inspection, and so forth. 

(Continued, page 12) 



More Beef 
For the Willamette Valley? 

Some types of feeding operations are more likely than 
others to return a profit, according to OSU economists. 

Merlin Elkins, Monmouth, examines silage produced from home-grown corn. 
Silage is mixed with other feeds—home-grown and purchased—augured to cattle. T, in the Willamette Valley are poten- 

tially irrigable and an expanded agri- 
culture in this section of the state will 
require the benefits of water during 
the dry summer. 

Usually, increased production of 
small grains and field seeds through ir- 
rigation is not sufficient here to pay ad- 
ditional costs. Furthermore, it is not 
easy to expand production of intensive 
crops such as berries, green beans, and 
others by increasing their share of an 
existing market — unless something 
happens to alter the relative advantages 
and disadvantages of Oregon produc- 
ers compared to producers in other sec- 
tions of the country. The expansion of 
irrigation on "floor" lands cannot be 
expected to reduce production costs 
sufficiently to improve our competitive 
position in intensive crops. Further, 
market prices of such crops become 
unfavorable when production exceeds 
normal demand. 

Land for beef 

What is of possible interest, accord- 
ing to W. E. Middlemiss and Grant 
Blanch, OSU agricultural economists, 
is the use of these soils with irrigation 
for increased forage production. This 
means marketing forage as milk or 
meat. Dairying can only be expected 
to keep pace with local population 
growth. The effect of increased forage 
production on beef production is of 
more interest. Would it pay to raise 
beef cattle on irrigated pastures? If 
so, which type of cattle operation 
would be the most feasible? The econ- 



Irrigated pastures are essential for one beef cattle system 
that may be profitable in the Willamette Valley. This system 

involves spring-pur chasing of feeders, pasturing, and finish- 
ing for a fall market. Other cattle systems were analyzed. 

omists' analysis provides an answer to 
both questions. 

They report that the most favorable 
returns or profits would come from a 
system in which feeders are purchased 
in the spring, pastured, and finished for 
a fall market. Even here, normal price 
fluctuations can easily erase these prof- 
its. Other cattle systems—cow-calf, 
cow-yearling, or feeding fall-purchased 
feeders—either would break even or 
lose money. 

The economists base their results on 
a survey of cattle operations in Ben- 
ton, Polk, and Linn counties and on in- 

formation from plant and animal sci- 
ence specialists at OSU. Cost informa- 
tion for cattle, transportation, machin- 
ery, housing, fertilizer, and irrigation 
was gathered, as well as forage yields 
and other production figures. Cattle 
prices, both feeder and slaughter, re- 
ported at Portland for the 1958-1964 
phase of the recent cattle cycle were 
used. 

Upon reviewing their figures, the 
economists soon discovered that a herd 
size of about 200 cows was necessary 
to achieve a reasonable degree of effi- 
ciency for the cow-calf system. 

They also found that a cow herd of 
this size required a minimum of 242 ir- 
rigated acres to produce the necessary 
amount of summer and winter forage 
at indicated yield levels from less well 
drained valley floor soils. The beef 
cattle systems were thus pegged to the 
242-acre crop base. Those systems em- 
ploying a finishing period following 
roughage were based on concentrate 
feeds being purchased. The number of 
cattle finished corresponded to the car- 
rying capacity of 242 prefinished for- 
age acres. 

Eleven beef cattle systems were an- 

Costs and Returns for Eleven Beef Cattle Systems 

Returns Costs per pound 
per head above: marketed 
 — Selling 

System Unit Cash costs   Total costs    Cash costs   Total costs price 

Dollars Cents per pound 

Cow-calf            Cow 12.46 —46.03 29.41 37.74 23.38 
Cow-calff          Cow —.41 —48.62 33.42 38.54 23.38 
Cow-yearling            Cow 30.33 —50.47 19.20 30.79 20.14 
Cow-yearling, yearlings finished-        Cow 58.97 —26.69 19.93 29.73 24.12 
Fall-purchased feeders, pastured..        Feeder 11.89 —22.82 18.81 22.77 20.16 
Fall-purchased feeders, 

pastured,  finished           Feeder 45.36 5.68 19.85 23.61 24.15 
Late  fall-purchased  feeders, 

pastured,  finished            Feeder 27.84 — 5.77 21.26 24.45 23.90 
Spring-purchased   feeders, 

pastured           Feeder 7.20 —14.21 19,35 21.79 20.16 
Spring-purchased feeders, 

pastured, finished          Feeder 43.15 16.41 20.05 22.59 24.15 
Fall-purchased feeders, full fed 

on  roughage           Feeder 19.46 .14 20.71 23.22 23.24 
Fall-purchased feeders, full fed 

on roughage, finished         Feeder 34.91 13.60 20.98 23.01 24.30 

* A positive ( + ) sign means the producer must add the amount specified to break even. For example, he must add 14.36 
of beef marketed in order to break even with a cow-calf system. A minus (-) sign indicates the producer would profit 
indicated. 

t Hay budgeted at on-farm market price rather than at production cost excluding labor. 

Change to 
break even 

on total 
costs* 

+14.36 
+15.16 
+10.65 
+ 5.61 
+ 2.61 

— .54 

+ .55 

+ 1.63 

— 1.56 

— .02 

— 1.29 

cents per pound 
by the amount 



Fall-purchased feeders that were finished were likely to break even or shotv 
some profit, but normal price fluctuations could easily erase the profits budgeted. 

alyzed, and the results are reported in 
the table. The data show : 

|[ Systems requiring a breeding herd 
will not show a profit—whether calves 
are marketed as weaners, long year- 
lings oflf grass, or finished. As budg- 
eted, cow-calf and cow-yearling sys- 
tems would turn ofl: 268 and 421 
pounds of marketed beef per acre, re- 
spectively. The economists attributed 
losses primarily to a low amount of 
beef turned off per acre and to the cost 
of large amounts of feed and other 
costs required to maintain the breeding 
herd. Selling prices of weaner calves 
would have to increase by 14 to 16 
cents per pound above reported Port- 
land market prices for a producer to 
break even. For the cow-yearling sys- 
tem, price increases necessary to break 
even are 10 to 12 cents per pound. 
Neither of these increases is likely to 
occur; neither is the 5 to 6 cents per 
pound increase which is needed to 
break even with the cow-yearling sys- 
tem where yearlings are finished for 
slaughter. Furthermore, it is not likely 
that many producers would be able to 
produce at a cost far enough below 
those indicated to erase the loss indi- 
cated. 

U All systems involving the pur- 
chase of feeder stock and in which for- 
age or pasture supply the primary 
feeds also would fail to return any 
profits consistently. Amounts of beef 
turned off per acre ranged from 611 to 
1,002 pounds. While this is considered 
reasonably good, the difference be- 
tween purchase price and selling price 
prohibits these systems from showing a 
profit regularly. Based on 1958-1964 
Portland    market    reports,    purchase 

prices of stacker and feeder cattle av- 
eraged about 24 cents per pound com- 
pared to selling prices of about 20 
cents per pound for heavy grass-fat 
cattle. Budgeted total costs per pound 
of beef marketed averaged 22 to 23 
cents. Some producers, through skillful 
management and marketing, may make 
up for the 2 to 3 cents required to 
break even; however, price fluctuations 
of this size can also occur. 

f Profits are indicated for cattle 
systems in which feeder cattle are pur- 
chased and finished for slaughter after 
feeding on farm-grown roughage or 
pasture. Average prices for finished 
cattle about equal purchase prices, 
eliminating the negative margin be- 
tween purchasing and selling prices. 
Normal price fluctuations could con- 
ceivably erase these returns, however. 

Profits and resources 

Of course, the most profitable cat- 
tle system for a given farm will depend 
on the resources of a particular farm— 
including the management skill of the 
producer. By careful planning, some 
producers may be able to cut some 
costs below the levels budgeted for 
this study and obtain more efficient 
feed conversion. Furthermore, more 
favorable price-cost relationships will 
have a higher payoff than indicated. 

This study applies to a beef cattle 
enterprise large enough to be an eco- 
nomic unit (200 cows or more) and 
depends primarily on forage produced 
from irrigated valley floor land. These 
results do not apply to diversified farms 
in western Oregon where beef cattle 
can utilize land and forage not suited 
to other uses. 

Flaming Reduces Verticillium Wilt 

Propane flaming will control mint wilt if the infection is not above 15% to 20%. 

PROPANE FLAMING of harvested de- 
bris or stubble will markedly reduce 

the spread of Verticillium wilt infec- 
tions in Oregon mint fields, according 
to C. E. Horner and H. L. Dooley, 
OSU plant pathologists. 

Flaming helps control wilt by kill- 
ing fungus spores living in after-har- 
vest plant material which remains on 
the field. This material is usually 
plowed back into the plant root zone— 
spreading and increasing the amount 
of infection. 

Wilt has spread 

Verticillium wilt has spread to about 
11,000 acres of mint in Oregon since 
the disease was noted in 1951. In west- 
ern Oregon, it has been a major cause 
of limited oil production. Spores of the 
fungus form in dead mint steins and 
in plant roots. A gram of dried mint 
stem, for example, can contain mil- 
lions of wilt spores. Late fall or early 
spring    plowing    returns    massive 

Wilt in unflamed mint fields spreads rapidly 
and seriously reduces mint oil production. 

amounts of spores to the root zone of 
the mint plant, infecting the plant. The 
disease appears first in small areas and 
spreads rapidly. A single infestation 
20 feet in diameter may spread to 100 
acres or more in 3 to 5 years. Infested 
fields frequently are devastated by the 
disease within 4 years. 

Three years of tests have shown that 
wilt control by flaming, followed by 
plowing, requires a tractor speed of 1| 
miles per hour (mph) at 35 pounds 
per square inch (psi) gas pressure or 
2 mph at 50 psi. If flaming twice—once 
in the fall after harvest and again in 
the spring without plowing or culti- 
vation—a speed of 2 mph at 35 psi or 
2£ mph at 50 psi is recommended. 
Flaming incinerates fallen leaves and 
other dried plant debris, but does not 
harm the plant roots. 

The effectiveness of flaming in con- 
trolling mint wilt is demonstrated by 
the data in this table : 

Flaming can control not only wilt but mint 
rust as well, according to OSU research trials. 

Wilt infection 

Treatment 1963 1964 1965 

Flamed   
Unflamed   

% 
7 
7 

% 
11 
17 

% 
8 

42 

Note that the percent of 'wilt infec- 
tion stayed about the same in plots 
that were flamed; for unflamed plots, 
the percent of infection increased rap- 
idly. 

Flaming a dry field will produce bet- 
ter  wilt  control  than   flaming  a  wet 

field. In the experiment on which the 
table is based, a constant gas pressure 
of 35 psi was used. Results are shown 
in the table above. 

Infestations in excess of 15 to 20% 
will not respond to flaming; there is 
suflicient infection remaining to spread 
the fungus. To be most effective, start 
flaming when wilt first appears. When 
flaming is used to replace plowing and 
cultivation, careful attention to ferti- 
lizer and irrigation applications is re- 
quired because unplowed mint is shal- 
low rooted. 

Rust controlled, too 

The plant pathologists report that 
flaming will also control mint rust. In 
the experiment involved, flaming was 
spring applied. Further details can be 
obtained from your county Extension 
agent. 

Flaming produces little, if any, 
smoke. 

Propane flaming incinerates fallen mint leaves and other dried plant debris but 
does not harm mint roots. A gram of dried stems contains millions of wilt spores. 

Field condition Treatment 
Percent 
wilt kill 

Dry Unflamed 0 
Dry Flamed, 1 mph 100 
Dry Flamed, 2 mph 84 
Dry Flamed, 3 mph 61 
Dry Flamed, 4 mph 5 
Wet Flamed, 1 mph 93 
Wet Flamed, 2 mph 78 
Wet Flamed, 3 mph 35 
Wet Flamed, 4 mph 14 
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OSU plant physiologists Harold J. Evans (left) and George 
Sorger examine culture of Rhizohium bacteria used to de- 

termine the role of cobalt in the nutrition of this nitrogen- 
fixing organism. Studies have been under way since 1960. 

fa&att: Necessary for Nitrogen Fixation 
Nitrogen-fixing bacteria require cobalt to manufacture their own vitamin Bw. 

Whether or not Oregon soils will respond to cobalt has yet to be demonstrated. 

NITROGEN—an element that makes 
up more than three-fourths of the 

Earth's atmosphere—is also required 
for all plant and animal life. Atmos- 
pheric nitrogen, a gas, represents the 
basic source of all nitrogen used by 
plants and animals. As a gas, nitrogen 
is not directly usable. A number of 
complicated biochemical processes con- 
vert gaseous nitrogen to forms useful 
for life. Scientists for centuries have 
been fascinated with this complex proc- 
ess, and the application of early dis- 
coveries concerning the role of inocu- 
lation in legume nutrition already have 
benefited man through an increased 
food supply. 

In 1960 Oregon farmers used about 
43,000 tons of nitrogen fertilizer—at a 
cost of about $12 million. Farmers 
nationally applied more than three mil- 
lion tons in the same year and paid ap- 
proximately $840 million for it. These 
figures may seem large, but a well- 
known Finnish biochemist has esti- 
mated that all the nitrogen fertilizers 
applied to soils throughout the world 
amount to only 3% of the total needed 
to maintain the present amount of ni- 
trogen for life on Earth. The remaining 
97% is supplied by natural biological 
fixation. That is, nitrogen from the air 
is "fixed" by leguminous pasture plants 
and trees, nonleguminous nitrogen fix- 

ing trees and shrubs (such as alder), 
free-living nitrogen-fixing bacteria in 
soil, and blue-green algae that live in 
soil, streams, lakes, and ponds. 

Role known 

While the role of bacteria in nitro- 
gen fixation has been known for many 
years, the nutrition of these organisms 
has not been completely understood. 
It is in this realm that Harold Evans, 
OSU plant physiologist, and a team of 
graduate students have been working. 
Among other things, their findings 
have revealed that these important ni- 
trogen-fixing bacteria require minute 
amounts of cobalt. 

8 



Because cobalt occurs in many com- 
pounds, including water, and traces of 
the material are widely distributed in 
soils, conclusive experiments required 
highly purified nutrient solutions— 
those free of any cobalt and nitrogen. 
It proved difficult to prepare cobalt- 
free solutions even in the laboratory. 
Pure solutions were developed, how- 
ever, and those containing all the es- 
sential nutrient elements except nitro- 
gen and cobalt were applied to repre- 
sentative legumes, such as soybeans. 
These plants failed to grow and to fix 
atmospheric nitrogen. When a trace of 
cobalt was supplied, they fixed nitro- 
gen from the air at a rapid rate and 
thrived. The amount of cobalt required 
was extremely small—as little as 0.1 
parts per billion (ppb). 

Findings confirmed 

Once it was established that soy- 
bean plants required cobalt, other re- 
search workers throughout the country 
looked for the possibility that other 
legumes needed cobalt. These workers 
demonstrated that subterranean clover, 
alfalfa, and other legumes failed to 
grow and fix nitrogen in a cobalt-free 
solution. Even though cobalt was 
needed for nitrogen fixation by le- 
gumes, no cobalt requirement could be 
demonstrated when nitrate or ammo- 
nium fertilizers were supplied to the 
plants. It seemed that cobalt was nec- 
essary for the nitrogen-fixing process. 
Experiments were conducted which 
proved conclusively that a variety of 
Rhizohium bacteria species—including 
those which inoculate soybeans, alfalfa, 
clover, peas, and beans—all require co- 
balt for growth. No other element 
showed the capacity to replace cobalt 
as an essential mineral element for the 
growth of nitrogen-fixing organisms. 
In addition, legumes of all types need 
a trace of cobalt to grow in a medium 
in which nitrogen fixation is required. 

Cobalt role in nutrition 

Now that the importance of cobalt 
was established, Evans and his col- 
leagues turned to examining the bio- 
chemical role of cobalt in the nutrition 
of nitrogen-fixing organisms. Just how 
did cobalt exercise its control over the 
growth and life in these organisms ? 

The researchers' answer to this 
question centered on examining the 
role of the vitamin B12 molecule, for it 

Alder roots have nodules and also re- 
quire cobalt for fixation of nitrogen. 

has been known for some time that a 
cobalt atom is an essential part of this 
vitamin. Analysis of legume nodules of 
Rhizobium species and of other nitro- 
gen-fixing organisms revealed that they 
all contain vitamin B12. If cobalt was 
deficient, these organisms could not 
synthesize or manufacture sufficient 
amounts of this vitamin, and the or- 
ganisms would suffer from a vitamin 
deficiency. This apparently is what 
happens. Organisms which fix nitrogen 
use vitamin B12 in order to grow and 
live, and they must have a supply of 
cobalt available for manufacturing this 
vitamin. 

Prior to Evans' work with cobalt, 
scientists elsewhere had established 
that   ruminants—cattle,   sheep,   deer, 

and so forth—depend on forage as 
their source of cobalt and that animals 
feeding on cobalt-deficient plants suf- 
fered from a vitamin B12 deficiency. 
Microorganisms manufacture this vita- 
min in the animal's rumen and vitamin 
B12 compounds are taken up and used 
by the animal. Therefore, the supply of 
cobalt in plants is of interest not only 
for its role in the nutrition of legumes 
and other organisms that fix nitrogen 
but also for its importance in animal 
nutrition. 

In the past, responses to cobalt ap- 
plications on certain Oregon soils have 
not produced positive results. Now 
that more is known about the role of 
cobalt in the nutrition of legumes and 
other plants and bacteria that fix nitro- 
gen, possible deficiencies may become 
apparent. 

Some soils respond to cobalt 

Since Evans' discovery of cobalt re- 
quirement of legumes, Australian re- 
search workers have found that the 
application of 6 to 9 ounces of cobalt 
sulfate per acre to certain soils has 
produced striking increases in subter- 
ranean clover yields. Evans believes 
that future research in Oregon and 
other parts of the United States will 
identify areas containing insufficient 
amounts of cobalt. A better under- 
standing of the role of cobalt in 
the nitrogen-fixing process developed 
through this research should help in- 
crease agricultural productivity and 
benefit the economy of Oregon and the 
nation. 

Alfalfa nitrogen-fixing bacteria in three flasks at left were supplied ivith a trace 
of cobalt, others were not. Milky appearance indicates luxuriant bacterial growth. 



(leiea/tcH 

Parallel-Flow System Cuts Prune Drying Time 
OSU PILOT TESTS reveal that a 

new, parallel-flow system will dry 
Italian prunes in from one-half to 
two-thirds the time required for a con- 
ventional drying system. 

That's the report from Robert Cain, 
OSU food technologist, and Dale Kirk, 
OSU agricultural engineer. 

Prune quality, measured in terms of 
flesh color, showed no difference due 
to drying method. Skin texture of the 
parallel-flow dried prunes, however, 
was more tender than for prunes dried 
by the conventional method. 

Prunes enter hot tunnel 

With the parallel-flow drier, prunes 
enter the hot end of the tunnel where 
the air temperature is maintained at 
195 degredf F. The prunes progress 
through the tunnel in the same direc- 
tion as air flow, and there is a gradual 
reduction in air temperature. With the 
counterflow   drier,   prunes   enter   the 

cool end of the tunnel and emerge de- 
hydrated at the hot end of the tunnel. 
Temperatures here are maintained at 
165 to 175 degrees F. 

In both cases, it is important that 
prune temperatures do not rise above 
165 degrees F. If they do, sugars in 
the prunes may caramelize. 

The essential difference between the 
two methods is the amount of evap- 
oration that occurs during the initial 
drying period. With the parallel-flow 
system, evaporation is most rapid since 
prunes are exposed to much higher 
temperatures. Prunes still remain 
below the critical 165 degrees F. level 
because of rapid evaporation cooling. 

In the initial stages with the parallel- 
flow system, fresh prunes begin to lose 
their bloom, swell, and to exude juice. 
The latter occurs about 15 minutes 
after the prunes are placed in the de- 
hydrator and continues for about 45 
minutes. This juice—a loss—accounts 

Italian prunes in this OSU parallel-flozu pilot test tunnel are dried in from one- 
half to tzvo-thirds the time required for a conventional counterflow drying system. 

for one-half of 1% of the final dried 
weight. 

With both methods, moisture con- 
tent was reduced from 75% to less 
than 20%. 

The research workers believe that 
existing counterflow tunnels may be 
converted to parallel-flow types, but 
qualified engineering assistance is re- 
quired. A detailed summary of the re- 
search can be obtained by writing the 
researchers. 

Irrigation May Increase 

Barley Yield, Quality 
IRRIGATION WATER applied by 

sprinklers to spring barley in early 
June increased yields an average of 
29% compared to nonirrigated barley. 
In addition, malting quality improved 
slightly with irrigation. 

These were the results of a six- 
year trial at the Hyslop Agronomy 
Farm near Corvallis, conducted by 
Wilson Foote, OSU agronomist. 

Nonirrigated barley averaged 2,909 
pounds per acre while irrigated barley 
averaged 3,762 pounds. All plots were 
planted with Hannchen barley in mid- 
April and received some additional ni- 
trogen fertilizer. 

Foote says there was some variation 
in the increase in barley yields during 
the study. In one year, the increase 
was as much as 84% (5,160 pounds 
vs. 2,480 pounds) favoring irrigation; 
in another, there was a slight decrease 
(4,531 pounds vs. 4,382 pounds) when 
late spring rains benefited the nonir- 
rigated plots. 

Malting quality improved slightly 
for the irrigated barley. Protein con- 
tent dropped from 12.8% to 10.7%. 
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Austrian pine (left) and Scotch pine continued to respond in 1965 to effects 
of weed control in 1960, 1961, and 1962. Trees were planted in the fall of 1960. 

Weeds Controlled In Christmas Trees 
ANY ONE OF THREE weed killers, ap- 

plied to the ground around nine species 
of Christmas trees, provides good 
weed control and usually stimulates 
tree growth, according to Robert Tick- 
nor, horticulturist at the North Wil- 
lamette Experiment Station. 

These chemicals are Atrazine, at 1 to 
2 pounds per acre; Casoron, at 5 
pounds per acre; or Simazin, at 2 to 4 
pounds per acre. Tree injury with 
these chemicals was minimum. 

Eleven chemicals tested 
The study began in March of 1960 

when Ticknor planted 240 seedlings 
each of the following species : Douglas- 
fir, Grand fir. Noble fir, Shasta fir. 
White fir, Norway spruce, Austrian 
pine, Ponderosa pine, and Scotch pine. 
Eleven different chemicals were tested. 

some at more than one rate. Chemicals 
were banded annually at 48-inch inter- 
vals. Effects of black polyethylene 
mulch as well as clean cultivation were 
also tested. They had no effect on tree 
height, however. 

Greater growth 

The herbicides were applied in 1960, 
1961, and 1962. After 1962, weed 
growth was checked by mowing. Tick- 
nor says this was done merely to re- 
duce growth since weeds on hillsides 
help control soil erosion. 

Greater tree growth was noted when 
herbicide was continued for three 
growing seasons rather than for just 
two. The following table shows results 
of the three-year treatments. Tree 
heights were measured in 1964: 

Effect of Three Herbicides on Average Height of Christmas Trees 

Species Untreated Atrazine Casoron Simazin 

IncAes 
Douglas-fir     62 
Grand fir   32 
Noble fir  24 
Shasta fir   21 
White fir   27 
Norway spruce  44 
Austrian pine   43 
Ponderosa pine  44 
Scotch pine   71 

ZncAes Inches Inches 
67 77 72 
34 39 35 
26 29 30 
23 22 23 
26 26 34 
45 52 48 
52 52 47 
44 43 44 
74 72 71 

Effect of Packaging 

On Seed Quality Tested 
IF SEEDS are to be shipped short dis- 

tances from Oregon for immediate re- 
packaging, or are to be stored for only 
a short time, burlap bags are the most 
economical containers to use, and they 
will be satisfactory. 

However, if seeds are to be stored 
for very long, more expensive packag- 
ing materials will maintain seed qual- 
ity better, reports OSU seed physiolo- 
gist Te May Ching. Her research also 
shows paper alone to be a poor choice 
for seed storage. 

This study was started as a result of 
requests by container companies and 
seed-processing firms. 

Chewings fescue was the seed used 
for the test because it is highly sensi- 
tive to moisture and is one of the more 
difficult seed crops to maintain in good 
condition in storage. Also, Oregon pro- 
duces some 95% of the world's Chew- 
ings fescue seed. 

Nine types of containers tested 

Containers included burlap with a 4- 
mil polyethylene liner; multiwall 3-ply 
paper bags; multiwall S-ply paper bags 
with an asphalt inner lining; multi- 
wall paper bag with a polyethylene 
inner lining; 10 mil polyethylene bag; 
4 mil polyethylene bag; paper bags 
with both polyethylene and foil liners; 
3-ply laminated paper with polyethy- 
lene ; and plain burlap. 

By the end of three years, seeds in 
the plain burlap bags had deteriorated. 
Seeds in the multiwall paper bags and 
the multiwall paper with asphalt inner 
linings also were in unsatisfactory con- 
dition. 

However, seeds in burlap bags with 
polyethylene held up for the three 
years. So did seeds in the rest of the 
containers. They showed only minor 
differences in moisture content and 
germination. Seeds stored in these con- 
tainers met certification standards after 
three years. 

For the tests, seed lots were divided 
into 5-pound packages and stored in 
warehouses typical of Willamette Val- 
ley seed storage facilities. One ware- 
house was an all wooden structure; the 
other was constructed with a concrete 
floor and metal walls and roof. 
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Only about 20% of the total harvesting time 
is spent on removing fruit from the tree. 

(Continued from page 3) 

Limited time studies of several self- 
powered, man-positioning machines re- 
veal that maneuvering time is still a 
significant nonproductive activity. Total 
working time per box of fruit is defin- 
itely lowered when picking is done 
with a mechanical aid machine rather 
than with ladders. However, the pro- 
portion of nonpicking time is about 
the same as it is for ladder picking. 
Currently, cross-over limbs require in- 
and-out maneuvering that accounts for 
about one-sixth of the available work- 
ing time. This suggests that trees might 
be gradually adjusted by pruning to a 
cross or star shape (when viewed from 
above). Presentation of upright walls 
of fruit would enable a worker on a 
positioning boom to pick fruit almost 
constantly as he gradually elevates the 
platform. No evidence has been devel- 
oped to indicate that fruit production 
would change for trees modified to this 
form. If a reduction occurred, it might 
be regained by increasing tree height. 

As pointed out earlier, the origin of 
harvest labor problems stems primarily 
from forces outside the grower's con- 
trol. Vet, inspection of the harvesting 
process reveals that changes can be 
made to improve efficiency. The fol- 
lowing indicators have been used as 
guides for questioning the need for 
improvement: 

1. Harvesting is only a "materials 
handling" activity. While it provides a 
necessary change in location of a prod- 
uct, it adds no value to the product 
itself. 

2. The product—in this case tree 
fruits—is of high value and the only 
source of return on the investment of 
a grower's resource. 

3. A large number of workers are 
required for a relatively, short period 
of time each year. 

4. The life expectancy of the har- 
vesting process seems destined to go 
on indefinitely. 

5. Large amounts of money are 
needed for harvesting. 

6. There has been little change in 
picking methods for the past several 
decades. 
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1 i all—or any—of these guides are 
true, then an opportunity exists for 
improving harvesting efficiency. These 
criteria also point to the definable prob- 
lems presented by harvesting. 

At this stage, we can suggest that 
harvesting efficiency can be improved— 
even without reliance on power-driven 
aids. For example, it has already been 
demonstrated that bulk bins used in 
place of field boxes reduce nonproduc- 
tive picker activities. These activities 
include leveling fruit in each box and 
box handling. Elimination of these 
duties makes about 8% more working 
time available. Also, experiments in 
British Columbia have shown that mod- 
ification of the picking bag—making 
the opening wider and the depth shal- 
lower—results in a slight improvement 
in picker output and a significant re- 
duction in fruit bruises and stem punc- 
tures. 

The large number of persons of 
varied qualifications employed for pick- 
ing adds to the difficulty of control over 
work methods. Although a single crew 
may consist of only 10 to 20 pickers, 
supervision is complicated by the large 
area in which these people work. It 
may be appropriate now to determine, 
through trial and measurement, whether 
or not additional assistance to crew 
leaders would pay off in better per- 
formance and product value. 

Apply management skills 

Further improvements are available 
through the application of manage- 
ment skills. Harvesting unquestionably 
engages all the tools of management. 
These tools include money, materials, 
men, methods, machines, and finally, 
marketing. The integration and appli- 
cation of management knowledge is not 
influenced by size of operation. The 
process remains the same for the small 
grower as for the large fruit-producing 
organization. Kveryone concerned with 
management has a chance to equip 
himself for effective planning and di- 
rection of his particular resources. 
Through planning and preparedness, 
there is little liklihood that tree fruit 
harvesting 60 years hence will have 
much  in  common with today's scene. 
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