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ABSTRACT

Reemay 2 was evaluated in replicated treatments on radish,
yellow spilnish onions, cabbage, cucumbers, and squash.
Agryl P17 and Vispore4 were used on sweet corn. Reemay
increased plant height, percent edible bulbs, root and top
weight, and maturity of radishes. The total dry bulb yield
of plants under Reemay was significantly higher than yield
of non-covered plants. Total yield, weight per head, and
head diameter of cabbage were greater under cover than un-
covered. Reemay plus mulch resulted in slightly more early
yield of cucumbers but the total yield per plant for the
season was similar for plants uncovered, covered without
mulch, and covered with mulch. A trend existed for im-
proved yield of winter squash with Reemay alone and in com-
bination with mulch. Vispore and Agryl P17 row covers af-
fected sweet corn similarly except 90-day plant height was
greatest under Agryl P17. Covered plants had higher early
yield and total yield of ears than non-covered plants. Ad-
ditional research with row covers is needed to determine
response of vegetables grown in central Oregon.

INTRODUCTION

The use of floating row covers over vegetable crops to en-
hance earliness and increase yields has expanded rapidly in
the United States over the past few years. These covers
are lightweight and require no support hoops. The cover
material rests on the plant foliage and can be lifted up as

1 Research agronomist, Oregon State University, Central
Oregon Experiment Station, P.O. Box 246, Redmond, OR
97756 and Oregon State University Deschutes County Ex-
tension Chairman, P.O. Box 756, Redmond, OR 97756

2 Reemay is a registered trademark of E.I. DuPont de Ne-
mours Company, Inc.

3 Agryl P17 is a registered trademark of International Pa-
per Co.

4 Vispore is a registered trademark of Ethyl Visqueen Cor-
poration.
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growth occurs. Some materials are sufficiently porous to
allow water and pesticides to penetrate while others are
not. Insects have also been excluded with some covers.
Nelson, Brevig, and Young (3) observed that Vispore in-
creased early yield and total yield of sweet corn in 1984
at Redmond. Reemay was also observed to have favorable ef-
fects on tomatoes and cucumbers at Madras in 1984. There-
fore, interest increased in central Oregon to justify sev-
eral small experiments with replicated treatments in 1986.

MATERIALS AND METHODS

All experiments were at the Redmond site of the Central
Oregon Experiment Station on a sandy loam soil. A spring
broadcast fertilizer application of 27-12-0 (312
pounds/acre) was incorporated during seedbed preparation.
A light side-dressing of ammonium nitrate in each experi-
ment was made from June 27-July 7. When weeding was neces-
sary, the row covers were rolled-back. All treatments were
arranged in randomized complete block designs.

Radishes (cv. Crimson Giant and Early Scarlet Globe). Seed
was sown May 15. The treatments shown in Table 1 were
replicated three times. The Reemay cover remained on plots
until harvest on June 11 except for removal for hand-weed-
ing.

Yellow Spanish Onions (Variety unknown). Sets were planted
about three inches apart in each of all plots April 30.
Each treatment (see Table 2) was replicated three times.
Ree
at this time. Bulbs were lifted and left in the field to
dry; then they were bagged and stored in a shed until grad-
ing by size and weight in November.

Cabbage (cv. Early Flat Dutch). Transplants were set three
feet apart in rows 10 feet long. Treatments (Table 4) were
replicated three times. Non-covered plants were dusted
with Sevin (five percent) insecticide on July 17 and 29.
Heads from all plants of each treatment were harvested Au-
gust 13.

Cucumbers (cv. Burpee Hybrid II). Seed was planted May 28
in two hills spaced three feet apart for each plot. Each
treatment (Table 6) was replicated twice. Reemay was re-

-moved-July-7 —4-0 -d-ay-s f-t-e-r—sowing . 

Winter Squash (cv. Buttercup and Acorn type cv. unknown).
Squash was handled in a manner similar to the cucumbers.
Each type of squash was treated as a separate experiment.
Table 7 shows the treatments for each.
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Sweet Corn (cv. Golden Jubilee). Three seeds were planted
in hills spaced eight-inches apart in two 20 feet long rows
spaced 24 inches apart in the center of five feet wide
plots on May 28, 1986. Polyethylene (Vispore) and polypro-
pylene (Agryl P17) row covers were placed over each two-row
plot for comparison with non-covered control rows. These
three treatments were replicated four times. All row cov-
ers were removed June 28, 30 days after planting. Ammonium
nitrate (100 pounds N/acre) was side-dressed four inches
from each row at cover removal. Plant height was taken
along with other data as shown in Tables 9 and 10.

RESULTS AND DISCUSSION

Radishes. No insect damage was observed on leaves of
plants in any treatment. Only three bulbs of the control
in replication three were found with maggots while one bulb
under cover had some feeding damage. Therefore, no evalua-
tion of the treatments for insect control could be made.

It was noticed that some radish leaves under Reemay had
some brown areas which may have been caused by the covers'
abrasive action. It is not as soft as some other materials
such as Agryl P17. Wind accelerates any problems with
abrasion on plants, especially the high-growing and deli-
cate ones.

Both varieties responded dramatically to the floating row
cover (Table 1). The percent edible bulbs under cover was
more than 3.5 times greater than non-covered plants. Plant
height and root and top growth of radish plants were also
greatest under cover. Many bulbs of protected plants could
have been harvested 21 days after planting rather than 27.
Only two of the largest control bulbs were pithy or did not
have a firm cortex region.

Diazinon and diatomaceous earth depressed radish growth.
Rates may have been too high. Leaves were small, mal-
formed, and yellowish on plants from the treatment of di-
atomaceous earth. However, top and root growth appeared
normal on plants with Diazinon.

Yellow S anish Onions. Reemay, diazinon, and diatomaceous
earth each had no effect on maturity July 31 and August 11
(Table 2). On August 25, Reemay covered onions had
significantly more mature plants than diazinon treated ones
which may be just a chance occurrence but the same compari-
son was also significant for September 2. No report is
known of diazinon delaying onion maturity. Maturity of
covered plants and non-covered onions was similar on August
25. However, on September 2, for this same comparison,
covered plants showed enhanced maturity. By September 12
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the number of mature plants treated with diazinon were sim-
ilar to covered onions but they exhibited greater maturity
than control plants. Reemay increased earliness of yellow
spanish onions although additional tests over more than one
season are needed for substantiation. Mansour (2) reported
increased earliness for green onions under Reemay but no
reference to dry bulb onion response to floating row covers
was found.

The total dry bulb yield of plants under Reemay was signif-
icantly higher than total yield of non-covered plants but
similar to diazinon non-covered onions (Table 3). Although
very little onion maggot damage was observed on mature
bulbs of controls, there were differences in stands of
onions between the treatments but timely monitoring of mag-
gots was not done. Stands averaged 12, 23, 22, and 11
onion plants for the control, Reemay, diazinon, and di-
atomaceous earth treatments, respectively. It is highly
probable that stand differences were from maggot damage but
the exact number of sets planted was not determined either
so some differences may be from unequal planting rates.
The final plant population within rows was not uniformly
spaced either which seriously reduces the reliability of
yield values. The tendency is for larger bulbs in sparse
plant populations. Therefore, further research is neces-
sary.

Nevertheless, the percent double bulbs (two's) were ex-
tremely high from all treatments (Table 3). The percent of
total yield for bulb sizes >4", 2 1/4-3", <2 1/4", as well
as two's, among treatments was not significant. However,

• • I e con ro
and diazinon treatments. The weight of bulbs showed the
same relationship. The average stand was the same for
Reemay and diazinon treatments but no definition of plant
uniformity was obtained. The weight of colossal jumbo
bulbs (>4" in diameter) from covered and diazinon treated
plants was similarly greater than the weight of control and
plants with diatomaceous earth. The value of row covers on
onions in this test appears questionable but further inves-
tigation is warranted from the data.

Cabbage. Total yield, weight per head, and head diameter
were significantly greater from plants covered with Reemay
than those not covered (Table 4). No insect damaged leaves
or cabbage worms or butterflies were found in covered
lants if no h te 	 -8 	 r- 	 -

Damage occurred on all non-covered cabbage plants. Heads
under cover could have been harvested two-three weeks ear-
lier.

Cucumbers. Reemay cover plus mulch resulted in slightly
more early cucumbers than control and cover without mulch
(Table 5). There was also more fruit from plants under

. 	 - -
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cover but no mulch on August 6 compared to control cover
and mulch treatment. The number of fruit picked at each of
the other harvest dates was similar regardless of treat-
ment. Reemay alone or in combination with mulch did not
help plants produce more total fruit per plant for the sea-
son than no cover or mulch (control). However, there was a
trend toward increased productivity with cover alone and
some additional increase when Reemay was used over mulch.
More research needs to be done with more plants and repli-
cations to effectively define benefits from cover and
mulch.

There was significantly more early yield (August 6 and 11)
of cucumbers from plants under cover only and cover and
mulch than the control (Table 6). Total yield per plant
for the season was not significant among any of the treat-
ments.

Winter Squash. A good stand of plants was not achieved.
Consequently, the replication of treatments was not com-
plete which prevented statistical analyses of the data.
Some control plants were killed by frost on June 19. The
leaves of covered plants had damage on the margins of the
leaves touching the Reemay. Plants under cover appeared
more vigorous than non-covered plants but none of them were
as vigorous nor did they bloom and set fruit as expected.

There appeared to be a trend for increased yield of both
winter squash varieties with cover and mulch (Table 7 and
8). However, further research is needed to determine the
true effects.

Sweet Corn. Corn from cover treatments produced more ears
and weight of ears, at least a week earlier, than the non-
covered plants on September 3 harvest or 98 days after sow-
ing (Table 9). The effect of Vispore and Agryl P17 cover
was similar for number and weight of marketable ears on
each harvest date and the total for the season. The number
and weight of ears for the August 28 and September 10 har-
vest were similar for covered and non-covered plants. On
the last harvest, September 17 or 112 days after sowing,
non-covered plants produced significantly more ears than
covered plants. The number and weight of ears increased
from the first to the last harvest on non-covered plants
but the greatest yield for covered plants was for the early
harvest, September 3. Plant height 30 days after planting
was significantly taller than control plants (Table 10).
The margins of leaves touching the Vispore cover appeared
to be burned. This was not the case for leaves under Agryl
P17. No 90-day height difference occurred among non-
covered plants and Vispore covered plants. Agryl P17 cov-
ered plants were taller than those not covered or under
Vispore. Covered plants had similar root scores, and first
internode diameters and lengths, but they were superior to
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non-covered plants for each of these parameters. Non-
covered plants lodged from 50-60 percent.

Table 11 shows the daily maximum and minimum air tempera-
ture and heat units per day outside and under Reemay row
cover. Heat units are temperature-time values expressed in
degree days. They are calculated by subtracting the base
temperature (minimum temperature for growth) from the aver-
age daily temperature. Base temperatures of 40 and 50 ° F
are usually used as the minimum temperatures for growth of
cool and warm season vegetables, respectively. Accumulated
daily heat units for varieties may be used for comparisons
of relative maturity or time required from planting to har-
vest for some vegetables, such as peas and sweet corn.
Reemay increased the daily maximum and minimum temperature,
and heat units per day. Heat units under cover were much
higher than over bare ground. The accumulated heat units
under Reemay for each of three periods during the growing
season ranged from 1.5 to 2.4 times the heat units without
cover for the 50 °F base (Table 12).
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APPENDIX I

List of Master Gardeners who worked on the Garden Research
in 1986.

Name 	 Address 	 Phone No. 

Anne McDonald 	 560 S.W. 35th 	 548-4952
Redmond, OR 97756

Laurie Lefors 	 18460 Couch Mkt. Road 	 382-7705
Bend, OR 97701

Clay/Patsy Vincent 63910 Quail Haven Dr. 	 382-4580
Bend, OR 97701

Donna Cotton 	 20781 St. George Ct. 	 389-5321
Bend, OR 97702

Jeanne Beaver 	 65280 85th P1. 	 382-0230
Bend, OR 97701

Jim Volking 	 1315 N.W. Ithica 	 382-2592
Bend, OR 97701

Dick Uffelman 	 61135 Ladera Rd. 	 382-5910
Bend, OR 97702

Glenda Swope 	 65336 73rd St. 	 382-3669
Bend, OR 97701

Tom Gamm 	 4990 N.E. O'Neill 	 548-5277
Redmond, OR 97756

June Nicholas 	 4563 S.W. 58th 	 548-1544
Redmond, OR 97756

Carol Ulett 	 154 N.E. Franklin 	 382-1821
Bend, OR 97701

James Powell 	 105 S. 12th 	 548-6588
Redmond, OR 97756

Vernon Patrick 	 P.O. Box 517 	 548-4283
Redmond, OR 97756

Table 1. 	 Effect of Reemay row cover, 	 Diazinon, 	 and diatomaceous
earth on (cv. Crimson Giant, 	 Scarlet Globe) 	 radishes at
Redmond 	 Ore on 	 1986

Edible
Treatment 1 Cv 2 	 Bulb Root wt. wt. Total w Plant ht.

gm - cm

No Cover C 	 16.5 3.1 4.1 7.3 6.3
S 	 21.7 3.5 3.0 6.5 6.0

Reemay C 	 64.5 12.8 10.3 23.1 10.7
S 	 81.1 13.8 7.5 21.3 11.0

Diazinon C 	 1.9 1.7 4.1 5.4 6.7
S 	 1.9 1.9 2.6 4.5 5.0

Diat. Earth 4.8 1.5 2.3 3.8 5.0
S 	 0.0 0.4 1.1 1.4 4.0

LSD 	 (5%) C 	 20.5 2.4 2.0 2.9 2.5
S 	 22.8 1.6 1.1 1.8 1.6

1 Treatment: Diazinon and diatomaceous earth applied in-furrow with
se ed

2 Cv = cultivar: C - Crimson Giant and S 	 Scarlet Globe.
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Table 2. Effect of Reemay Diazinon and Diatomaceous Earth
on maturity of onions at Redmond, Oregon, 1986 

Maturity' 
Treatment 	 7-31 	 8-11 	 8-25 	 9-2 	 9-12

Control 	 10 	 10 	 27 	 27 	 36
Reemay 	 16 	 26 	 53 	 60 	 79
Diazinon 	 2 	 2 	 15 	 17 	 46
Dia. Earth 	 7 	 10 	 29 	 39 	 54

LSD (5%)
	

18 	 24 	 26 	 26 	 35

1 Maturity: Expressed as a percentage of plants with tops
fallen-over to total plants in the treatment.

Table 3. Effect of Reemay, Diazinon, and Diatomaceous Earth on dry
bulb yield of onions at Redmond, Oregon, 1986 

Control
Reemay
Diazinon
Dia. Earth

Dry bulb yield by size
and percent of total yield 

>4 inch 	 3/4" 	 2 1/4-3" <2 1/4" 	 Two's
lb. 	 lb. 	 lb. 	 lb. 	 lb. 	 lb. 	 %

	

6.01 	 .84 10 	 .93 13 	 .34 5 	 .03 0 	 3.87 71

	

14.14 	 3.46 26 	 4.08 30 	 .51 3 	 .08 1 	 6.01 40

	

16.01 	 4.01 26 	 .96 6 	 .19 1 	 .07 1 10.78 66

	

8.22 	 .59 	 6 	 2.01 25 	 .24 3 	 .00 0 	 5.38 66

Total
Treatment
	

Yield

Table 4. Effect of Reemay row cover, Diazinon, and dia-
tomaceous earth on cabbage (cv. Early Flat Dutch)
at Redmond, Oregon, 1986 

Total 	 Wt./ 	 Head 	 Depth of
Treatment 	 yield 	 head 	 dia. 	 head  

	lb	

	

33.50b 1 	 10.44bc

	

48.75a 	 16.26a   

in    

No cover
Polyester 

11.40b
13.08a
10.95b
10.37-b  

6.95a
7.23a
7.55a
6.43a  

Diazinon
Diat. Earth

	

32.25b 	 12.39b

	

18.67c 	 7.62c      

1 	 Values with the same letter within a column are not
significantly different at the 5% level of probability
using Duncan's multiple range test.
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Control
Cover-no mulch
Cover 	 mulch

2.8

	

4 	 6.0

	

12 	 20.8

	

2.8 	 0 	 .0 	 .0

	

1.5 	 3 	 .4 	 .1

	

1.7 	 4 	 3.5 	 .9

1
2
2

1

Table 5. Effect of Reemay over cucumbers with and without black
plastic mulch on average number of fruit per plant at
Redmond, Orman, 1986

Harvest date
Treatment 	 8/6 8/11 8/13 8/20 8/25 8/28 9/3
	 number 	

Control 1 .0 	 .0 	 .13 	 .25 1.00 1.88 2.75 1.63 9.38 17.00
Cover + No Mulch .84 .71 .88 2.88 	 .75 2.04 5.42 2.79 6.09 22.38
Cover + Mulch 	 .50 3.50 .75 5.00 6.13 4.13 11.38 9.50 8.38 49.25

LSD (5%) 	 .58 3.44 1.32 9.44 14.23 9.64 28.70 16.42 19.00 85.91

1 Control: plants with no Reemay cover and black plastic mulch.

Table 6. Effect of Reemay over cucumbers with and without black
plastic mulch on average yield per plant at Redmond, Oregon,
1986

9/10 9/16 Total

Harvest date
Treatment 8 6 8/11 8/13 8 20 8/25 8/28 9/3 	 9/10 9/ 16 Total

number

Control 1 .0 	 .0 	 .03 	 .17 	 .71 	 .76 1.58 	 .56 	 .45 	 4.27
Cover + No Mulch .43 .41 .30 1.70 .55 	 .76 1.34 	 .86 	 .31 	 6.68
Cover + Mulch 	 .37 2.54 .30 3.66 3.30 	 .54 3.69 3.44 	 .81 18.66

LSD (5%) 	 .28 1.74 .68 9.04 7.27 2.59 7.70 5.40 1.99 30.75

1 Control: Plants with no Reemay cover and black plastic mulch.

Table 7. Effect of Reemay cover on acorn type winter squash with and
	  without mulch at Redmond, Oregon, 1986

Good fruit 2Bad frui   
No. of
	 w t. 	 Wt.

Treatment
	

Plants 	 No. 	 Wt. 	 /frui
	

Wt. 	 /fruit
lbs 	 lbs
	

lbs 	 lbs

1 Control = Plants not covered nor with mulch.
2 Bad Fruit = Small, immature, and frost damaged fruit.
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Table 8. Effect of Reemay cover on 'Buttercup' winter squash with and
without mulch at Redmond, Oregon, 1986  

Good fruit 
No. of 	 Wt.
Plants 	 No. 	 Wt. 	 /fruit

lbs 	 lbs  

Bad fruit

Treatment No. 
Wt.

Wt. 	 /fruit
lbs 	 lbs    

Control I 2 14 54.2 3.9 9 13.1 1.5
Cover-no mulch 6 52 198.4 3.8 26 16.7 .6
Cover + mulch 1 26 81.8 3.1 2 .9 .5

1 Control = Plants not covered nor with mulch.
2 Bad Fruit = Small, immature, and frost damaged fruit.

Table 9. 	 Effect of Vispore and Agryl P17 row covers on sweet corn
(cv. Golden Jubilee) 	 at Redmond, 	 Oregon, 	 1986

Treatment
Number and weight of ears harvested

Aug. 	 28 Sept. 	 3 Sept. 	 10 Sept. 	 17 Total
no 	 lb no 	 lb no 	 lb no 	 lb no 	 lb

No cover 0 	 0.0 1 	 0.5 21 	 11.3 78 	 40.3 100 	 52.0
Vispore 8 	 4.6 94 	 54.3 12 	 5.7 16 	 7.9 130 	 72.3
Agryl P17 11 	 7.0 102 	 56.2 4 	 2.0 25 	 10.4 141 	 75.6

LSD 	 (5%) 14 	 9.4 19	 7.1 39 	 21.0 40 	 21.4 29 	 13.3

Table 	 10. 	 Effect of Vispore and Agryl P17
(cv. 	 Golden Jubilee) 	 at Redmond,

row covers on sweet corn
Oregon, 	 1986

Plant height 1 Root First Internode
Treatment 30-days 	 90-days score2 Dia. 	 Length

	in	 	in	

No cover 19.8 	 99.3 4.3 .7 	 4.6
Vispore 37.8 	 98.1 7.5 .8 	 3.3
Agryl P17 37.0 	 107.8 9.0 .8 	 3.5

LSD (5%) 2.0 	 7.7 1.8 .03 	 0.6

1 Plant height 30- and 90-days after sowing. Covers removed 30-days
after sowing.

2 Root score: 1 = shortest and lowest number of roots/plant;
10=longest and largest number of roots; from 18-30 plants/treat-
ment.
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Heat units 1

T7F---777
Period
	

Base 	 Base

degree days

5/16-6/5 	 458 	 268
6/9-6/12 	 88 	 48
6/17-6/19 	 46 	 22
5/16-6/5 	 742 	 537
6/9-6/12 	 157 	 117
6/17-6/19 	 64 	 34

Treatment

No Reemay

Reemay

2

Max. 	 Min. 	 Mean

o F

	78.1	 45.2 	 61.7

	

82.0 	 42.0 	 62.0

	

72.7 	 37.7 	 55.2

	

104.7 	 46.4 	 75.6

	

1/4.8 	 43,8 	 79.3

	

80.0 	 42.7 	 61.4

Table 11. 	 Daily maximum and minimum air temperature and
er da 	 outside and under Reemay at Redmond,

heat 	 units
Oregon, 	 1986

Reemay 2

Month Day Max.

Outside Reemay 1 Under

Min.
H.U.
50°F Max. Min.

H.U.
50°F

o F degree  	 o F degree
days days

May 16 57 27 0 102 32 17
17 70 40 5 109 41 25
18 77 49 13 96 48 22
19 72 42 7 108 43 25.5
20 76 39 7.5 80 41 10.5
21 58 37 0 75 36 5.5
22 54 21 0 97 29 13
23 61 39 0 96 42 19
24 71 41 6 106 43 24.5
25 85 45 15 108 47 27.5
26 88 50 19 104 52 28
27 81 47 14 108 49 28.5
28 82 47 14.5 109 49 29
29 86 52 19 116 49 32.5
30 93 54 23.5 122 54 38
31 97 56 26.5 122 55 38.5

June 1 96 62 29 115 59 37
2 93 56 24.5 105 54 29.5
3 84 52 18 113 52 32.5
4 83 50 16.5 108 52 30
5 77 43 10 100 48 24

1 Outside Reemay: air temperature measured five feet above soil.
2 Under Reemay: air temperature measured six inches above soil.

Table 12. Effect of Reemay on air temperature for three periods at
Redmond Ore on 1986

1 Heat units = Max. + Min. - base temperature
2

2 Air temperature under no Reemay from weather station. Temperature
under Reemay measured six inches above soil.
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