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Row Spacing Affects Broccoli Yields 
Center head yield of direct seeded 

Coastal broccoli was increased approxiVegetable Crops Field Day 
mately 65% by reducing spacing from 3 1/2 
feet to 1 1/2 feet between rows in a test atSet for July 2S 
Corvallis in 1962. A similar comparison 
for transplanted broccoli showed a yield

Plan to attend the field day at the OSU increase of about 57% as row spacing was 
Vegetable Research Farm at 1:30 p. m. , reduced from 3 1/2 to 1 1/2 feet. Yield 

July 25. All phases of research from rows spaced 2 1/2 feet, as compared 
, on vegetables, including breed to rows spaced 3 1/2 feet, was 52% higher

ing, culture, weed control, and for direct-seeded and 33% higher for trans
insect control will be reviewed. planted broccoli. 
Emphasis will be on snap beans, . 
but there will also be an oppor In the experiment, row spacings formed 
tunity to see work on sweet corn, the main plots with subplots devoted to di

broccoli, carrots, peas, onions, and tomatoes. rect seeded and transplanted broccoli. 
Three row spacings of 1 1/2, 2 1/2, and 

To reach the Vegetable Research Farm, 3 1/2 feet were used and treatments were 
cross the Van Buren Street Bridge going replicated four times. Spacings of plants 
east from Corvallis, then turn left on Smith within the row was the same for all row 
Lane (about one-half mile from bridge); pro spacings -- one foot between plants.
ceed past the Botany and Plant Pathology 
Farm, and through the "cut." Parking areas Prior to seeding, plots received 1,000 
will be marked. pounds of 8-24-8 fertilizer which was broad

.,. cast and disked in. Coastal broccoli was 
seeded on June 2t,th. Plants were thinned 

" to a stand of one ~oot between plants on1. ~ 144«e , , , 
August 8th, at which time the transplant

Page plots were established. Adequate moisture 
Row Spacing Affects Broccoli Yields. 1 was maintained by sprinkler irrigation at 
Vegetable Crops Field Day. • • • • •• 1 7 to 10-day intervals. Harvest was made 
1963 Bean Breeding Plantings . • • •• 4 on September 10, 17 and 25 for the direct 
What's New in Slug Control • • • • •• 6 seeded plots, and on September 17, 25, and 
1962 Broccoli Varieties • • • • • • .• 7 
Onion Machine Harvester • • • • • • • 10 (Continued next page) 
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Row Spacing . • • (Continued from page 1) 

October 2 for the transplanted plots. Only center heads were harvested and these were 
cut and trimmed to a length of 6 inches. Heads were separated into two classifications: 
acceptable and unacceptable or poor (bolters and off-types); number and weights were· re
corded. 

Data on yield and average weights of acceptable heads, shown in Table 1, indicate that 
differences in yield, as a result of row spacing, were statistically significant. Yield was 
significantly increased as row spacing was reduced from 3 1/2 to 1 1/2 feet. Differences 
in yields of the 2 1/2 and 1 1/2 foot row spacings were not significant for the direct-seeded 
plots, and were significant at the 5% level of probability for the transplanted plots. Weight 

..	 per acceptable center head was slightly higher· for a spacing of 2 1/2 feet, as compared to 
the 3 1/2 foot spacing, and was lowest at the 1 1/2 foot row spacing. 

A higher percentage of direct-seeded plants produced acceptable center heads at a row 
spacing of 3 1/2 feet than those at a spacing of 1 1/2 feet. However, weight of unacceptable 
heads, expressed as a percentage of the total weight, was approximately the same as shown 
by data in Table 2. For transplanted broccoli, percentage of plants producing acceptable 
center heads tended to decrease as row spacings decreased, and weight of unacceptable center' 
heads (percent of total) increased as row spacings were decreased. The formation of poor 
heads (bolters) in this variety tended to be greater as row spacings were reduced and was 
higher for transplanted than for direct-seeded broccoli. 

A strong trend was noted for higher yields and a larger head size of direct-seeded 
broccoli as compared to transplanted broccoli under the conditions of this test. Such a re
lationship might be modified under different environmental conditions, times of planting, 
levels of fertilizer, and with different varieties. 

Table 1. Effect of Row Spacing on Yield of Coastal Broccoli, 
Corvallis, 1962 

Row spaCing 
Feet 

1.5 

Yield of acceptable 
center heads 

Direct Trans-
seeded pianted 

T/A T/A 

4.37 2.27 

Average weight per 
head 

Direct Trans-
seeded planted 

Lbs. Lbs. 

.36 .24 

2.5 4.14 1.94 .53 .30 

3.5 2.64 1.45 .48 .29 

.. 
L. S. D. 5% -

1% -

0.38 

0.58 

0.29 

0.43 

(Continued page 3) 

Oregon's Vegetable Digest is published four times a year by the Agricultural Experiment Station, Ore
gon State University, Corvallis. F. E. Price, Director. Address correspondence to the author concerned 
or to the Department of Horticulture. 

Material may be reprinted providing no endorsement of a commercial product is stated or implied. Please credit 
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 impli~d of products not mentioned. 
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Row Spacing ... (Continued from page 2) 

Table 2. Effect of Row Spacing on Production of
 
Center Heads of Broccoli, Corvallis, 1962
 

Plants producing Weight of 
acceptable center heads unacceptable heads 
Direct- Trans- Direct Trans-

Row spacing 
Feet 

seeded 
19 

planted
19 

seeded 
10 

planted
10 

1.5 84 64 10 30 

2.5 90 73 5 25 

3.5 88 79 11 12 

-- H. J. Mack & J. R. Baggett 
Horticulture Department 

A A A 

~~~", 

Genetically controlled differences in sensitivity to radiation have been demonstrated in 
tomatoes. Additive and dominance variation as well as reciprocal differences were found 
by D. R. Davies in England, as reported in Rad. Bot. :1, 1962. 

The Idaho Agricultural Experiment Station has recently released Payette, a new curly 
top resistant tomato variety. Recommended for both home garden and commercial pro
duction, the new variety has a compact fruit set of medium large, globe shaped fruit which 
are ideal for canning. 

.~ 

Resistance to corn earworm is being sought by E. V. Walter of the USDA, as, reported 
in Amer. Soc. Hart. Sci. Proc. 80: 1962. Dominant forms of resistance have been found 
in certain selections and inbreds. In some cases the silks of resistance lines are partially 
lethal to the earworm larvae. A particularly high degree of resistance has been shown in 
P. I. 217413, a flint maize from Mexico, and it was noted that most resistance comes from 
tropical areas of high earworm incidence. 
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1963 Bean Breeding Plantings Described
 
It Is our purpose here to outline various bean breeding plantings for 1963 and to. note 

briefly the nature of the materials within them. It is our hope that industry representatives 
will attend the field day noted in this issue of the Digest, as well as find other time to ob
serve carefully the most promising selections of beans for possible future use in processing. 
The various materials will be grouped according to type of bean, as well as location: 

1. At the Vegetable Crops Research Farm, Corvallis, Blue Lake.pole lines of complex 
parentage were planted this year in the "disease" plot area. with root rot inoculum ac
companying the seed at tima of planting. Planting date was May 25. 
Maturity of the first pods is expected about August 1 or slightly later WA-rcl-t 'E-M 6ROW! 
for the early selections. Some rust and root-rot tolerant pole lines 
were included in this planting and others were sown at later dates. 

Two tests for resistance to root rot and rust were completed in
 
the greenhouse during fall, winter, and spring of 1962-63, and the
 
most promising of the materials from these tests will be included
 
in the disease area. Combination of resistance with commercially
 
desirable pod quality requires further hybridization and selection,
 
although a few lines are approaching Blue Lake in general ap

pearance of pods.
 

Pole bean lines 991, 284, and 2244 are being grown by several processing companies 
in pilot acreages. 

2. A few Romano pole lines, derived from Romano X Blue Lake, are included in the 
pole planting at Corvallis. 

3. Romano bush selections in moderate numbers have been planted at Corvallis. Our 
nearest approach to the Romano pod in these lines has come via backcrossing to Romano. 
We are having difficulty in finding ideal growth habits in these I1nes--a problem approaching 
that in Blue Lake-derived bushes, but apparently somewhat less acute. Intercrossing of 
the various "Romano bush" derivatives is being done to secure desirable combinations of 
habit and pod characters. Included in this group of bush, flat pod lines are several se
lections we have made from highly variable, interesting, interspecies derivatives (courtesy 
of Dr. Ho.nma of Michigan State University). These lines may have value for growth habit, 
earliness, and resistance to rust. The flat pod bush materials were planted in dry soil 
May 31 and irrigated June 3. Our estimate of their maturity date is August 5-15. There 
Is a considerable range for maturity -- from very early to very late -- in these lines. 

4. Bush green pod breeding lines have been planted at various dates at Corvallis. with 
the first three plantings May 9-10. May 18-23, and June 3-5. These lines represent se

.~	 lections involving Blue Lake. Many ·are new combinations varying from the "OSU backcross 
type bushes," currently on test in large pilot trial acreages by several processors, to 
lines with many new types of growth habits and pod types derived from crosses to the usual 
bush types, especially Tendercrop. The green pod bush lines should be maturing from 
about July 17 until late A.ugust. At this writing, the last of the bush lines had not been 
planted at Corvallis. Most of the rust and root-rot resistant bush lines will be planted to 
mature after the middle of A.ugust to facilitate development of rust. 

(Continued page 5) 
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Slug Control . • • (Continued from page 4) 

About 1,,800 bush green pod lines have been planted at the North Willamette Station, 
Aurora, along with another large block planting of segregating material. Dr. Bullock is 
planting these over a period of about three weeks. They should be maturing from the last 
week in July to mid-August. There is little duplication between these lines and an approxi
mately similar number planted at Corvallis. Therefore, one should observe the bush green 
pod selections at both locations. Selections from irradiated material (bush lines of Blue 
Lake backcross deViation) are included at the two locations. 

At the North Willamette Station, block plantings of OSU bush green pod lines 2065, 949 
(1864-2) t 2061, and 2189 have been made for the second year. They are being planted rela

,	 tively late and Dr. Bullock should be contacted about approximate maturity dates. Block 
planting of asu 2065 is being made by pr. Mack to observe reaction of the line to varied 
row spacing. 

5. Accessions of bush beans from seedsmen, as well as the USDA and state's, are in
cluded in the Corvallis plantings. Material developed in New York, Maryland, and Wis
consin has been screened in the greenhouse, and .only a few of the most promising selections 
have been planted in the field.. The Asgrow 274 line has been planted in short, single row 
plots on more than one date at Corvallis. 

6. Bush wax selections have been included in the bush plantings at the Vegetable Re
search Farm, Corvallis, and, although ,relatively few in number, will be maturing along 
with the bush green pod lines. 

7• As a whole, bean breeding plantings this year provide an unusually extensive outlay 
of promising breeding lines--many of which are well along in their development. 

Beyond the immediate goal of development of high yielding, disease resistant, Blue 
Lake pole beans, and of bush beans with similar characteristics except for a superb bush 
type for mechanical harvest, are other opportunities for improvement of the snap bean: 
even lower fibre than Blue Lake; far more fleshiness of pod than present day beans (in both 
green and wax); better concentration of pod set (in pole and bush); smaller seeds; slower 
seed development; slower maturation of pod as it reaches sieve sizes 4-6; better pod setting 
ability (possibly associated with improved "built in" growth regulators); ranges of tastes to 
fit specific needs; special adaptation to either freezing or canning requirements; smaller 
leaves and more efficient chloroplasts to permit, theoretically at least, closer row spacing 
and far more efficient utilization of the radiant energy falling on a given acre of land. 

-- W. A.	 Frazier, J. R. Baggett, 
H. J. Mack, D. Kleczynski 
Department of Horticulture 

~. -- E. K. Vaughan, A. Davison 
Department of Botany & Plant Pathology 

-- G. Varseveld, R. Cain 
Department of Food Science 

-- R. M. Bullock 
North Willamette Experiment Station 

A • A 
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What's New in Slug Control
 
The words "slugs" and "metaldehyde" have been used in the same breath for many years 

in any discussion of control of these mollusk pests. Metaldehyde is a specific and rapidly 
acting poison for land mollusks, but it has certain disadvantages. When used as a dust or 
spray on moist soil. this chemical quickly (in hours) breaks down into ineffectual compounds. 
When used as b.ait, it often fails against small immature slugs living in crevices beneath the 
soil surface. Many slugs, receiving less than a massive dose of the chemical, can recover 
from their paralysis if not exposed to the drying effects of the air and sun. Probably the 
greatest disadvantage of metaldehyde is that it tends to remain too long on the leaves and 
stems of plants. Since the Food and Drug Administration does not allow any residue toler
ance, the use of this chemical as a spray or dust on vegetable crops after edible parts start 
to form could easily result in illegal residues remaining at harvest. 

The slug control problem varies in its nature depending on several things--such as the 
crop,to be protected, degree of crop maturity, season of the year, weather, and maturity of 
the slugs present. With snap beans, the greatest damage can be done during the period be
tween planting and appearance of the first trifoliate leaves. This damage is accomplished 
by newly hatched slugs living underground and is greatly aided by a period of cold, wet 
weather following planting. Protection of bean stands under these conditions has not been 
accomplished with any formulation of metaldehyde. Slug infestations often become serious 
in such crops as strawberries and cole crops after the edible portions have started to fo.rm. 
If the weather is cloudy, the slugs remain up on the plants during the day, and are not reached 
by baits. This situation would best be handled through the use of foliar sprays or dusts, but 
again. the use of metaldehyde would create a residue problem. 

Present recommendations for slug control in vegetable and low berry crops is still 
based largely on the proper use of metaldehyde baits. Critical times for applications are 
in the early fall, just after the first heavy rains, and again in the spring, early enough to 
prevent contamination of food crops. In the April. 1958, issue of the OREGON VEGETABLE 
DIGEST (Vol. VIT, No.2) control of slugs in· bean yards was discussed. The 1963 issue of 
the OREGON INSECT CONTROL HA.NDBOOK contains a Supplement on slug control (page 113) 
in which the use of cyanamid, pre-emergence applications of the dinitro 'herbicides, and the 
use of metaldehyde baits is summarized. Any or all of these suggestions will minimize the 
slug problem in bean plantings. One or more are also applicable to other vegetable plantings. 
Problems of slug control on germinating beans and on· vegetables after edible portions are 
formed still remain without suitable solutions. 

Research on slug biology, behavior, and control is continuing at Oregon State University. 
Biological and behavioral studies are aimed at finding out more about the feeding habits of 
the several species involved, length of life, conditions favorable to reproduction, and similar 
angles which could have a bearing on ultimate control. For example, we know that even a 
heavy application of bait never seems to eradicate the slugs from an area-- there are always 
some surviving which will reproduce to an economic level of population in half a year or so. 
We feel there are at least three factors involved in this situation: migration from adjoiniJ;lg 
untreated areas; recovery of Some slugs from sub-lethal doses under moist conditions; and 
the habit of some species to remain in concealmeIlt for days at a time between food foraging 
excursions. 

The search is still in progress for materials which will be as effective, if not more so, 
than metaldehyde, and which could be used as furrow treatments (with beans, for example) 
or' which could Qe used as sprays or dusts on food crops without incurring a residue problem. 

-- H. H. Crowell 
Entomology Department 
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Broccoli Varieties Evaluated in 1962
 

A group of recently released varieties or stocks of broccoli were compared with the 
standard N. W. Waltham on the asu Vegetable Research Farm in 1962. The trial consisted 
of four plantings, seeded May 15, June 4, June 7 t and June 20; and transplanted June 28 t 

July 11, July 24 t and August 4, respectively. The June 4 seedlings were grown in the green
house; the remainder in the field. Each planting consisted of 3 plots for each variety, 12 
plants per plot. Because of late arrival of seed or failure to get enough plants in the seedbed, 
most varieties were missing from the first planting, or grown in only one plot instead of 
three. Therefore, notes for the first planting are incomplete. 

Rows were 42 inches apart, and plants were spaced approximately 18 inches. About 
1, 000 pounds per acre of 8-24-8 fertilizer were banded prior to planting. Water was applied 
as needed at week to 10-day intervals. Harvests were made weekly. 

The predominant characteristic in the trial was bolting or premature head formation in 
all but the first planting. Cool weather conditions, oversized transplants, and inadequate 
fertility probably all were involved. Varietal differences in behavior under such conditions 
were readily apparent with N. W. Waltham the least affected, and Corneli Extra Ea~ly and 
Fordhook 60-1 producing almost no usable heads after the second planting. Average weight 
of heads and production per planting are good indications of the tendency to produce pre
mature or button heads under the conditions of this test. See Tables 1 and 2 for data. 

-- J. R. Baggett 
Horticulture Department 

• • A 

lIetJdJte 1ttJtu ' , , 

Idabelle, a new improved sweet pepper variety has been· released by R. F. Foley 
of the Parma, Idaho, Agricultural Experiment Station. Bred from California Wonder 
and a Plant Introduction line, Idabelle reportedly produces large, thick-fleshed, high 
quality, uniform fruit early in the season. It is partly resistant to curly top virus but 
susceptible to fusarium wilt. (Idaho Ag •. Science, XLIX, 1963.) 

EI Capitan, also recently released by the Idaho Agricultural Experiment
 
Station and the U. S. D. A. , is a new hybrid onion developed entirely from Sweet Spanish
 
inbreds. The new onion was bred by De Lance Franklin of the Parma Experiment
 
Station. Outstanding features are high percentages of No. 1 bulbs and bulbs over 3
 
inches in diameter; good storage quality; high yield; and considerable tolerance to
 
pink-root disease. It has a minimum of defects such as bolters and doubles. The shape
 
varies from globe to slightly flattened globe. (Idaho Ag. Science XLIX, 1963.)
 



Table 1. Observations of Broccoli Variety Trials, Corvallis, 1962 

Variety Source1/ 
Plant 

unif.~/ 2/Vie:o:r- Branc~/ 
Ffret 

Size!- Unif.~/ 
~/ 

Color Notes 

N. W. Waltham 1 2.3 4.5 2 S-M 2-3 P-F S0lI1:e segmentation, rosettes and 
leafy heads. Fair to good form. 

Atlantic 2 2.3 3 3 S-M 2-3 P-F Bad for open florets; some leafy, 
loose and segmented. Fair form. 

Coastal 87038 Al S-M 1-2 G Many segmented heads and open 
florets; some rosettes; headed 
prematurely. 

Many rosettes; some leafy, openCoastal PC61380 2 3.0 3.5 1 S-M 2 F-G 
florets, segmented; good form and 
solidity• 

Good form but loose; coarse.Corneli Extra Early 3 1.5 4 1 L 1-2 G 

Hybrid 10 4 2.2 4 2 M 1-3 F-G Too many leafy, segmented, 
rough; form mostly fair to good; 
most solid. 

Too leafy t segmented, rough; fair 
overall form; fairly solid; variable 
color. 

Slight segmentation; good general 

Neptune 4 2.2 5 1 S 3 P 

Waltham 29-97057 ·2 2.0 4 2 S-M 2 F 
form; solidity variable. Pre
mature heading. 

Too many small, coarse, pre
mature heads. Good general form. 

Form mostly good; solidity poor 

Waltham 29M601007 2 2.6 4 2 M-L 2-3 F 

Fordhook 60-1 5 2.0 2 3 S:-M 1-2 F-G 
to fair; heads premature, small, 
loose. 

1/	 Sources: (1) W. B. Neuburg, Birds Eye, (2) Asgrow Seed Co., (3) Corneli Seed Co., (4) Ferry Morse Seed Co. , and 
(5) Burpee Seed Co. 

J:../ Plant uniformity, branching, and floret uniformity were subjectively rated on a scale ranging from 1 to 3, with score 
3 denoting greatest intensity of the characteristic. Vigor was rated on a scale ranging from 1 to 5 with a score of 5 
denoting greatest vigor. 

~/	 Floret size is expressed as S-small, M-medium, L-Iarge. Color is given as P-poor, F-fair, and G-good, and refers 
to general head color, including the stem portion. 



Table 2. Center Head Production of Broccoli Variety Trials, Corvallis, 1962 

Variety 

Days harvest 
period 

Planting* 
1 2 3 4 

19 34 17 33 

Number usable** 
heads 

Planting 
1 2 3 4 

23 25 24 26N. W. Waltham 

Atlantic - 22 15 33 - 22 21 26 

Coastal 87038A1 30 15- - 27 27- -
Coastal PC61380 16 30 26 22 30 21 21 25 

Corneli Extra Early 22 15 9- 8 5 4-
Hybrid 10 17 22 6- 20 11 6-

Neptune 26 22 17- 13 14 14-
Waltham 29-97057 21 21 22- 14 21 18-

Waltham 29M601007 21 29 33- 22 14 22--

Fordhook 60-1 11 10 1 1 12 11 2 1 

Weight usable 
heads 

Planting 
1 2 3 4 

lbs. lbs. lbs. Ibs. 

14.0 13.4 18.8 15.1 

--- 6.3 7.8 10.5

....-._- _.-..~9.9 9.9 

16.3 7.6 6.4 7.3 

---- 3.1 2.8 1.3 

-~-- 14.0 5.6 3.3 

-_-..-, 8.1 8.2 8.1 

---- 4.2 7.6 6.5 

---- 7.3 6.1 8.8 

4.0 2.6 .4 .2 

Av. wt& 

Plants with 
usable heads 

Size 
range 

Planting 
1 2 3 ~ 

Ibs. ~ ~ ~ ~ inches 

.63 64 69 67 72 3 -9 

.36 -  61 58 72 2 -7 

.36 75 75- - 2 
1

-72 

.39 83 58 58 69 2 -6 

.42 22 14 11-- 3 1
-72: 

.62 56 31 17- 1
22:-7 

.53 50 39 39- 12"2-7 

.35 39 58 18 3 1
-7"2 

.38 61 39 61- 2 1
-72 

.28 33 31_ 6 3 2 -6 

* Numbers refer to dates transplanted: 1, June 28; 2, July 11; 3, July 24; and 4, August 4. 

**	 Approximately 2 inches or more in diameter and of reasonably good type. Extremely leafy or rough heads were 
not cut. 
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Onion Machine Harvester Evaluated
 

Onion harvesting in the Snake River area of eastern Oregon and Idaho has been a hand 
operation for many years. After lifting and field curing on the ground, onions are picked 
up by hand, tops cut, and the onions placed in bags or crates for later truck pick up and . 
hauling to storage. In an attempt to reduce costs and eliminate the need for transient labor, 
a mechanical harvester which tops onions after field curing and conveys them into bulk 

;. trucks has been in use in Malheur County since 1960. The harvester is tractor-drawn and 
picks up onions from the ro~ in a manner similar to that of a potato harvester. A high
volume air blast forces the tops into vertical position as the chain belt carries the onions 

, f under a sickle bar which cuts off tops. Severed tops, small onions, and light foreign matter 
such as dirt and weeds are discharged in back of the machine. The topped onions remain on 
the belt and are carried to a bagging station installed on a platform at the side of the machine. 
Here as many as three workers can bag or crate the onions and set them on the ground to be 
picked up and stored after further curing. One owner replaced this harvester bagging station 
with a transverse link belt which conveys the field-run onions directly into a bulk truck driven 
beside the topper. The loaded truck is then driven to storage and the onions transferred to 
crates and stored after further curing•. 

Studies of this modified machine were made by the asu Department of Agricultural 
Economics during the 1961 and 1962 harvest of yellow onions. Total labor and equipment 
costs to machine-top onions and fill and store crates were approximately eight cents per 
hundredweight less than to hand-top into crates and store. 

Topping at the rate of 216 hundredweight per hour, the machine, with a crew of 3, can 
replace 12 or more hand-toppers. Possible differences in yield or quality were not con
sidered in these studies. 

To determine whether use of the machine affected losses due to storage disorders, 20 
crates each of hand-topped and machine-topped onions were set aside in regular storage in 
mid-October 1962. Three months later they were inspected for losses due to mechanical 
injury and storage disorders. In the hand-topped lot such losses were O. 52% by weight. In 
the machine-topped lot losses of 16.59% were noted. The.difference represents a loss of 
16 pounds of onions from each hundredweight harvested. At a grower price of $1.50 per 
hundredweight the value of the onions lost would be 24 cents. 'Since the machine reduces 
harvesting costs by only eight cents, the net loss for using machines was 16 cents per 
hundredweight. The hand-topped lot contained about 4% more undersized onions than the 
machine-topped lot. These also are culls, for which the grower pays topping charges. 
Despite the cost of this waste labor, it must be concluded that the harvester in its present 
state of development offers no economic advantage to growers. 

-- Frank Dickman
~'. 

Agricultural Economics Department 

• ~ A 
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