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The strawberry cultivars compared 

in this report were developed for the 
Pacific Northwest in local breeding 

programs and are primarily grown for 

commercial processing. Cultivar dif 

ferences and yield performance for 

hand and machine harvest are dis 

cussed. 

Cultivar Characteristics 

Benton, the leading cultivar grown 

in Oregon, has red stele resistance, 

some mildew resistance, and above 
average virus tolerance. The plant has 

dark green leaves and is vigorous, 

with an upright growth habit. The 

fruit is large, bright red and of mod 

erate firmness. It is highly rated for 

fresh consumption and is more appro 

priate for jam than frozen product. 

Benton holds for long periods be 
tween pickings, yields a large volume 

of ripe fruit at one picking, and can 
be machine harvested (9). It has 

average winter hardiness and good 
runner production. Benton was de 

veloped by the U. S. Department of 

Agriculture and the Oregon Agricul 
tural Experiment Station at Corvallis, 

Oregon (6). 

Linn was developed by the U. S. 

Department of Agriculture and the 

Oregon Agricultural Experiment Sta 

tion at Corvallis, Oregon, in coopera 

tion with the Washington Agricultural 

Experiment Station at Pullman, Wash 

ington (7). Linn is most notable for 

its very firm fruit, which is an advan 

tage in mechanical harvesting and 

capping (9). The relatively high acid 

content contributes to its maintenance 

of superior color in a processed prod 

uct but detracts from its fresh flavor. 

It bears fruit on long trusses that ex 

tend beyond the leaf canopy, leaving 
the fruit exposed for easy harvest by 
hand or machine (8). Linn has had 
very limited acceptance because of its 

susceptibility to viruses and root rots 

other than red stele. 

Olympus was developed by Wash 
ington State University (1). It is 

a vigorous plant, producing many 

branching crowns but few runners. It 

is resistant to several races of red stele, 
but susceptible to a root rot complex. 

The foliage is susceptible to powdery 

mildew and to leaf spot. Olympus is 

popular because of high yields and 
good processing fruit quality. The 
primary and secondary fruits are me 

dium to large in size but the lower 

order fruits are much smaller. The 
large volume of ripe fruit that can 
be retrieved at one time is an asset 

to mechanical harvesting. However, 

there are difficulties in handling 

Olympus with automated capping svs-

tems (9). Acreage has been limited by 

the availability and higher than aver 

age cost of plants, which is caused by 

poor runner production in the nurs 

eries. 

Totem was developed by the Uni 

versity of British Columbia and is the 
maior strawberry cultivar there (2). 

It has some degree of resistance to 

fruit rot and red stele and the plants 
are very winter hardy. Fruits are pro 

duced on long scapes acceptable for 
machine harvest, and they cap easily. 

The fruit is firm, large and has good 

internal color, but turns excessively 

dark if overripe. The overripe berries 

detract from the appearance and fla 

vor of preserves and frozen product. 

iProfessor of Horticulture and Research Assistant, respectively, North Willamette Experiment 
Station, Oregon State University, Aurora, OR 97002. Oregon State University Agricultural 
Experiment Station Technical Paper No. 6442. 
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Some growers have had difficulties 

with stand establishment, which may 
be due to the timing of nursery dig 

ging and/or length of storage. Totem 

plants dug in March and April gen 

erally do not do as well as those dug 

in December, January and February 

(5). However, poor stands generally 

fill in by the second year. 

Tyee is a 1980 release from the Uni 

versity of British Columbia and is 

from a Totem x Olympus cross (3). 

Abundant runner production in the 

year of planting aids establishment of 

this vigorous plant. Its foliage is no 

tably darker green than other culti 
vars. The fruit processes well and is 

similar to Totem, except a white core 

line is sometimes evident and it does 

not turn excessively dark. The pri 

mary fruits are produced on long 

scapes and hold their quality on the 

plant while the secondaries ripen, al 

lowing for a single, high yield machine 

harvest. Berry firmness and confor 

mation are suitable for mechanical 

harvest and capping (4). Tyee occa 

sionally develops scattered yellowing 
on the leaves early in the season. The 

yellowing resembles "June Yellows*' 
but some of the affected plants be 

come stunted and others appear to re 
cover. Unless clean planting stock can 

be developed, the commercial accept 

ance of Tyee will be limited. 

Comparison of Cultivar Performance 

Picking machines are now being 

commercially developed, but their ef 

ficiency is limited because of existing 

cultivar characteristics. Multiple hand 
harvests recover more usable fruit 

than a single machine harvest on exist 

ing cultivars. Strawberries generally 

ripen over a period of 3 weeks in the 
Pacific Northwest, but machine har 
vest is a one-time operation. An early 

season machine-harvest results in the 
harvesting of too many green fruit, 

and a late harvest often includes too 

many over-ripe and damaged fruit. 

Cultivars with a more concentrated 

ripening period are the most desirable 
to obtain the greatest usable fruit and 

the least waste. Until such cultivars 

are available, the practice of one or 

more hand harvests followed by me 
chanical harvesting is the most feasi 

ble (Tables 2 and 3). 

Four cultivars, Linn, Olympus, To 

tem and Tyee, were planted in 1978 

in adjacent plots and a second plot 

of Tyee was planted in a nearby field 

Close by was a 1977 planting of Ben-

ton. Row spacing was 107cm and 

plant spacing in the row were 38 cm 

except for a sub-plot of Olympus 

planted at 19cm. From 1978 through 

1980 cultivars were harvested me 

chanically and by hand from repli-

Table 1. A comparison of hand harvest data for 5 strawberry cvs at the North 
Willamette Experiment Station in 1979 and 1980. 

zOlympus at 19 cm between plants, doubling the original plant population. 

yPrimarily Botytris cinerea. 
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Table 2. Usable ripe fruit from variable combinations of hand harvests (HH) 
and/or mechanical harvest (MH) of Benton strawberries planted in 1977. 

zUsable ripe fruit — undersized, mechanically damaged and non-capped fruit excluded. 
yNumber of hand harvests from four replications. 
xAn average of three replicates each from the SKH&S (commercial clipper harvester, Charles Hecht and 
associates, Stayton, OR) and the OSU experimental harvester. 

Table 3. Usable ripe fruit from variable combinations of hand harvests (HH) 

and/or mechanical harvest (MH) of Tyee strawberries planted in 1978. 

Harvest method June 11 

1979 Yield2 (metric tonnes per hectare) 

June 16 June 19 Total 

HH-1 + MH 

MH 

MH 

HH-2 

HH-1 + MH 

MH 

9.2 

June 16 

4.4 

1980 Yield (metric tonnes per hectare) 

June 24 

10.1 

10.0 

5.1 

zUsable ripe fruit — undersized, mechanically damaged and non-capped fruit excluded. 
yNumber of hand harvests, from 10 replications in 1979 and three replications in 1980. 
xAn average of three replicates each from the SKH&S (commercial clipper harvester, Charles Hecht and 
associates, Stayton, OR) and the OSU experimental harvester in 1979. In 1980 only the OSU harvester 
was used. 

Table 4. Effects of strawberry cultivar and machine on mechanical harvest 
ing efficiency. 

^Experimental clipper harvester, Department of Agricultural Engineering, Oregon State University. 
^'Commercial clipper harvester, Charles Hecht and Associates, Stayton, Oregon. 
xRipe, usable fruit recovered by machine, plus ripe, usable fruit left on plant or ground. 
wBenton planting was 2 years old, others were 1 year old. 



40 A Comparison of Five Pacific Northwest Strawberry Cultivars 

cated sub-plots. Data on Benton are 

summarized in Table 2 and data from 

the second Tyee plot are included in 
Table 3. Mechanical harvest data 
were obtained from the field contain 

ing one-year-old Linn, Olympus, To 

tem and Tyee cultivars and the two-

year-old Benton in 1979 with 2 dif 

ferent mechanical harvesters. 

Hand Harvest 

Overall Olympus compared well 

with the other hand harvested culti 

vars for the two years, although it did 

better in 1979 than in 1980 (Table 1). 
This contrasts with Totem which had 

a poor first year but did well the 

second year in berry size as well as 

yield. Linn gave an average perform 

ance both years. Tyee was not hand 

harvested in 1979, but the 1980 yield 

was remarkably high (34.1 Mt/Ha). 

The fruit of Totem and Tyee in 1980 

was larger and had less percent fruit 

rot than Olympus or Linn. The close 

ly spaced Olympus plot produced 

more fruit than the standard spaced 

Olympus plot in 1979, but they were 

slightly smaller with a higher percent 

age or fruit rot. 

Combined Hand and 

Machine Harvest 

Benton data (Table 2) show that 
more hand harvests result in high total 

yields. A mechanical clean-up harvest 

yielded less usable fruit as the number 

of previous hand harvests increases. 

One hand harvest early to get the 

large, premium quality, primary fruit 

followed by a later machine harvest 

may be a workable compromise. Us 

ing this system, Benton produced 12.8 

Mt/Ha in 1978 (Table 2) and Tyee 

produced 10.5 Mt/Ha in 1979 and 13.4 

Mt/Ha in 1980 (Table 3). 

Machine Harvest 

The two harvesters used are similar 

in that both use a sickle bar to cut 

off and harvest the entire plant. The 

SKH&S1 machine has air blast nozzles 

to lift fruit clusters above the sickle 

bar, whereas the OSU machine has 

a tined pick-up reel to assist in lifting 

the clusters. The OSU machine har 

vested more fruit in Olympus and less 

in Tyee compared to the SKH&S ma 

chine (Table 4). The recovered fruit 

from Linn, Totem and Benton was 

approximately the same from both 

machines. 

Although both of the strawberry 

harvesting machines had air cleaning 

systems for removing leaves and other 

debris, some is left with the harvested 

fruit. The percentage of fruit in the 

total harvested product was consistent 

across cultivars, except for a slightly 

lower percentage in Benton, which 

Table 5. Characteristics of fruit from a once-over mechanical harvest of five 
cultivars in 1979. 

"Includes all berries, leaves, stems and other debris in the harvest container—percentage on wt. basis. 
yLess than 1.6 cm diameter. 
xLess than 80% of berry surface color was red. 
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was an older planting (Table 5). The 

fruit was sorted and found acceptable 

or put into one of 3 categories for non-

usable fruit. Olympus had the high 

est percentage of non-usable fruit, al 

though it out yielded the other culti-

vars and thus more usable ripe fruit 

was recovered. Tyee had the lowest 

percentage of non-usable fruit. 
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Modesto, California, Plant 

Scientist Honored by 

French Government 

C. Floyd Zaiger, plant breeder of 

Modesto, California, has been pre 

sented the Chevalier Award for emin 

ence of personal achievement by the 

French Government for his contribu 

tion to their fruit industry. The award, 

comparable to English knighthood, 

was granted to Mr. Zaiger in Nimes, 

France, at the International Plant 

Breeders Conference where Mr. and 

Mrs. Zaiger were honored guests. 
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