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Performance of Shrub Species 
as Field Windbreaks Under 
Center-Pivot Irrigation 

Harold Scholten, David D. Breitbach, 
Russell J. Haas, Erling T. Jacobson 

ABSTRACT ______________________________ 

A dramatic increase has occurred in the num
ber of acres under center-pivot irrigation sys
tems in Minnesota during the past 15 years, 
from an estimated 100,000 acres in 1975 to 
about 500,000 acres in 1990, an average an
nual increase of over 26,000 acres. 

Irrigation systems are usually installed on fields 
with sandy, droughty soils that are highly sus
ceptible to wind erosion. Many of these fields 
had single-row tree windbreaks that were re
moved because they would interfere with the 
traveling booms of the center-pivot systems. 
This often increased wind erosion, rfl!sulting in 
"sand-blasting" damage to young crops. 

To find a substitute for single-row tree wind
breaks for use under center-pivot irrigation 
systems, it was necessary to test various shrub 
species under a center-pivot system. Tests 

were sited at the Herman Rosholt Research 
Farm in the Bonanza Valley of west central 
Minnesota. 

The original planting in the spring of 1979 
consisted of 18 shrub species. Those that 
were performing inadequately were removed 
and replaced with new species. Through 11 
growing seasons, from the initiation of the 
study in the spring of 1979 through its fall of 
1989 termination, 34 shrub species and variet
ies from 18 genera were tested. As a result of 
this study, six species were recommended for 
use in field windbreaks: arrowwood (Vibur
num dentatum L.), glossy buckthorn (Rhamnus 
frangula columnaris L.), caragana (Caragana 
arborescans Lam.), Peking cotoneaster (Coto
neaster acutifolius Turez.), Chinese lilac (Syrin
ga x Chinensis Willd.), and Persian lilac (Syrin
ga xpersiCa L.). 

INTRODUCTION _____________ 


New installations of center-pivot irrigation 
systems in Minnesota have increased dramati
cally over the past two decades. The number . 
of acres under center-pivot systems in the 

Bonanza Valley of west central Minnesota 
increased from an estimated 1,000 acres in 
1966 to 23,000 acres in 1976 (Sperbeck and 
D'Silva 1978) and from 45,000 to 50,000 
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acres in 1990.1 The entire state of Minnesota 
had an estimated 100,000 acres under center
pivot irrigation systems in 1975 and 500,000 
acres in 1990.1 This constituted an average 
annual increase of more than 26,000 acres 
over the past 1 5 years. 

Irrigation systems are usually installed on fields 
consisting of sandy soils that are droughty and 
highly susceptible tO'wind erosion. Many of' 
the fields now being irrigated by center-pivot 
systems originally had single-row'tree wind
breaks. Farmers either removed or topped 
these windbreaks to accommodate center
pivot traveling booms. 

Removing these windbreaks often increased 
wind erosion and resulted in "sand-blasting" 
damage to young crops during dust storms. 
The damage was frequently extensive enough 
to require replanting crops - sometimes a 
second or even third time. Thus, farmers be
gan looking for alternative barriers to replace 
the trees. Shrubs or grass strips were consid
ered as possible solutions. 

Farmers began asking windbreak specialists 
for recommendations on shrub species that 
could perform the windbreak functions. Since 
shrub species have not been used in field 
windbreaks to any extent, the specialists 
based their recommendations on past perfor
mance of shrub species in farmstead shelter
belts and ornamental plantings. But to make 
valid recommendations, it became necessary 
for specialists to test various shrub species 
under center-pivot irrigation systems, and in 
1978, several agencies cooperated to plan 

for a ten year shrub testing project at the Her
man Rosholt Research Farm, located in West
port, Minnesota. 

The cooperators were: 

• 	 Pope County Soil and Water Conservation 
District, Glenwood, Minnesota. 

• 	 USDA Soil Conservation Service, St Paul 
and Glenwood, Minnesota. 

• 	 USDA Soil Conservation Service, Plant 
Materials Center, Bismarck, North Dakota. 

• 	 University of Minnesota Pope County 
Extension Office. 

• 	 West Central Experiment Station, Minneso
ta Agricultural Experiment Station, Morris, 
Minnesota. 

• 	 Minnesota Extension Service. 

• 	 University of Minnesota College of 
Natural Resources, Department of Forest 
Resources. 

CoincidentaUy, the state of Wisconsin began 
a similar study in April, 1979. On Midwest 
Farms in Wisconsin's Golden Sands, the Soil 
Conser-vation Service in cooperation with the 
Adams County Soil and Water Conservation 
District planted eight shrub species for testing. 
Thirty-five hundred acres of truck crops have 
been under irrigation in this area (Sorenson 
1981; WiddeI1981). While Wisconsin unfor
tunately ended this study three or four years 
later, when the Midwest Farms changed 
hands, they began a new study in 1984, on 
their Hancock Experimental Farms near Han
cock, Wisconsin. 

HERMAN ROSHOLT RESEARCH FARM ______ 


The Herman Rosholt Research Farm (Figure 1) 
is in the Bonanza Valley of west central Min
nesota. It is located on Highway 28 at the 
southwest edge of Westport, Minnesota, 
about 14 miles northeast of Glenwood, Min-

I From personal conversation with Jerry Wright, Minnesota 
Extension Service Irrigation specialist, West Central Experi
ment Station, Morris, Minnesota). 

nesota. Herman Rosholt, a retired farmer, do
nated this 40-acre tract of land to the Pope 
County Soil and Water Conservation District 
for experimental purposes. Thirty acres of the 
Herman Rosholt Research Farm is tillable. 
Clinton Welte, Brooten, Minnesota, donated 
the single tower center-pivot irrigation system 
(Figure 2). The irrigation system has an effec
tive coverage of about 6.25 acres. 

MlnnHOte Agrlculturai experiment Station 2 



Performance of Shrub Species a8 Field Windbreaks Under Center·Plvot Irrigation 

Figure 1. Identifying sign on Herman Rosholt Research Farm. 

Figure 2. Single-tower center-pivot ln1gatlon system on Herman Rosholt Research Farm. 

Pope County's Soil and Water Conservation 
District Board furnished the farming equip
ment used on the Herman Rosholt Research 
Farm. A local farmer operated the equipment 
and performed weed control in the shrub 
plots. 

PLANTING SrrE 

The one-acre rectangular planting site on the 
Herman Rosholt Research Farm is located in 
the center of the south edge of the effective 
irrigation coverage. The soil (Esterville) is a 
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well drained loamy sand with a moderately PLOT LAYOUT 
rapid permeability in the upper horizons and 
rapid permeability in the lower horizons. Plot layout was a randomized, complete block 

design with 24-foot row plots replicated four 
The upper 18 inches of soil horizons at the times to accommodate 18 shrub species (Ta
test site are sandy loam and the lower 18-23 ble 1). This provided a total of 72 plots. There 
inches are loamy coarse sand. Gravelly coarse were 15 rows and the spacing between rows 
sand exists below 23 inches. The horizons are was 20 feet (Figure 3). Most rows had five 
mostly neutral to medium acid. The slope is plots. Row number 1 on the west end and 
low, between zero percent and 2 percent rows number 14 and 15 on the east end each 
Native vegetation was tall grass prairie. had four plots. 

This soil is representative of 250,000 acres in The within-row spacings of the original 1979 
the area now under irrigation. The site was in planting were 4, 6, and 8 feet Each plant's 
grass, primarily quackgrass (Agropyron repens spacing depended on crown characteristics of 
[L.] Beauv.), before planting preparation. The the species. Subsequent replantings were 
southeast corner of the site is rocky and en spaced at 6 feet. Agronomic crops were to be 
compasses six test plots. planted between the rows. 

Figure 3. Plot Layout at Herman Rosholt Research Farm I",gated shrub windbreak test site. 
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Table 1. Rosholt Research Farm, Westport, Minnesota. Original planting, May 1, 1979. 

Species 1 

Spacing 
(feet) 

Number of 
Plants Random Plot Numbers 2 

Acer ginnala Maxima 
amur maple ND·1873 8 12 10 35 31 53 

Amelanchier alnifolia (Nutt.) 
Saskatoon juneberry or serviceberry ND-1889 6 16 44 59 16 51 

Aronia melanocarpa (Michx.) Elliott 
black chokeberry ND1883 6 16 20 68 12 4 

Berberis koreana Palib. 
Korean barberry ND·1886 4 24 5 63 6 39 

Comus amomum Mill. 
'Indigo' silky dogwood 8 12 60 69 15 37 

Comus stoloniferera Michx. 
red-osier dogwood ND-1880 8 12 54 38 9 36 

Cotoneaster acutlfolius Turez. 
Peking cotoneaster ND-1884 6 16 2 48 3 29 

Ugustrum vulgare L. 
'Cheyenne' privet ND·1887 6 16 27 19 17 71 

Lonicera Korolkowii Zabellli (Rehd.) Rehd. 
Zabels honeysuckle ND-1885 6 16 46 66 62 49 

Lonicera tatarica L. 
tatarian honeysuckle ND-313 6 16 43 26 45 56 

Rhamnus frangula columnaris L. 
glossy buckthorn (tall hedge) ND-1881 6 16 1 57 32 8 

Salix purpurea L. 
'Streamco' purple-osier willow 6 16 50 33 65 13 

Spiraea Vanhouttei (C. Briol.) Zab. 
bridal-wreath ND-1888 4 24 11 72 18 70 

Syringa x persica L. 
Persian lilac ND-1890 8 12 34 67 23 55 

Vlbumum dentatum L. 
arrowwood ND-1882 6 16 30 40 41 61 

Vlbumum trilobum compacta Marsh. 
dwarf highbush cranberry ND-1891 4 24 58 22 47 14 

Juniperus scopulorum Sarg. 
rocky mountain juniper ND-1878 8 12 28 25 24 21 

Thuja occidentalis L. 
northem white cedar ND·1892 8 12 64 52 42 7 

1 Bailey, L.H. and E.Z. Bailey, 1976. 2 Snedecor, G.W., 1957. 

AGRONOMIC CROPS ure 4), Adzuki beans (Vigna angularis [WiJld.] 
Ohwi & Ohashi) were grown between the 

The original purpose for growing agronomic shrub rows in the bays. In 1980 (Figure 5), 
crops between the shrub rows was to deter wheat (Tricticum aestivum L.) and barley (Hor· 
mine the effect of crop fertilizer and chemical deum vulgare L.) were grown. Budget restric· 
treatments on the shrub species. In 1979 (Fig- tions prevented the planting of crops from 
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Figure 4. Adzukl beans In 2O-foot bays between shrub rows In 1979, the flnt year of the study. Sign lists 
the order of species In the 24-foot-row plots. 

Figure 5. Wheat and barley In 2O-foot bays In 1980, the SfICOnd year of the study. Zabels honeysuckle 
seen In the foreground. The photo was taken August 5, 1980. 

Minnesota Agricultural Experiment Station 6 



Performance of Shrub Specie. as Field Windbreaks Under Center-Pivot Irrigation 

1981 through 1986. Soybeans (Glycine max 	 consider weed control and treat with Round
IL.l Merrill) were planted in 1987. Corn (Zea 	 up® (glyphosate) before the plowing and disk
mays L.) was planted in both 1988 and 1989. 	 ing resulted in severe quackgrass competition 

for several years. Weed control following 
planting consisted of applications of Princep® 
(simazine) (granular or spray) in 1979 through 

SITE PREPARATION AND 1981, Ronsta~ (oxadiazon) in 1982 through 
WEED CONTROL 1984, Princep® in 1985 and 1986, and Caso

ron® (dichlobenil) in 1987 through 1989. 
The planting site was plowed and disked Some Roundup® and rototilling was used ev
in the fall of 1978. Unfortunately, a failure to ery year. 

MEASUREMENTS AND EVALUATIONS ______ 

Measurements and evaluations were per be subjected to a variety of herbicides. 
formed for each test plant at the end of every Sensitivity to herbicides will reduce plant 
growing season. They were evaluated for sur vigor, effectiveness of the windbreak, and 
vival, vigor, height, spread, disease and insect cause potential disease problems. 
damage, animal damage, and general suita 6. Cold tolerance - species must be adapted 
bility for use under center-pivot irrigation to the extremely cold temperatures en
systems. Seven growth characteristics were countered in Minnesota. 
considered when evaluating and selecting 

7. 	 Overall condition - each plant was rated shrub species for planting under center-pivot 
as excellent, good, fair, poor, or very poor. irrigation systems: 

Each of the test species was evaluated during 
1. 	 Crown spread - the crown spread of a 

the annual meeting of all cooperators. The 
particular species determines the amount 

group decided which species to continue test
of land that would need to be taken out of 

ing; which species, if any, should be removed; 
crop production to provide for the mature 

what new species should replace terminated 
shrub. A rule of thumb is that the crown 

species; and which species, if any, should be 
width should not exceed shrub height. A 

recommended to the farmers for planting un
compact, columnar form is ideal. 

der center-pivots. In late April or early May of 
2. 	 Height - the eight-foot to twelve-foot high each spring, any species selected for termina

traveling irrigation booms must clear or tion was removed and replaced with any se
slightly bend the tops of the shrubs without lected new species, furnished by the USDA 

breakage to the plants or damage to the Soil Conservation Service, Plant Materials 

pivot system. Center, Bismarck, North Dakota. 


3. 	 Root suckering - suckering can cause ex
During the 1984 and 1985 growing seasons, cessive width to the windbreak, particularly 

almost all activities on the Herman Rosholt 
if normal cultivation near the windbreak 

Research Farm ceased because of budgetary
will not control its spread, providing com

problems. This included a shutdown ofthe
petition and harvest problems with crops 

irrigation system. Although those two growing
being grown in the adjacent field. 

seasons were not exceptionally dry years, all 


4. 	 Maintenance - shrubs should require little shrub species showed symptoms of drought 

or no pruning. Weakness of stems, the 
 damage to varying degrees. In 1986, the Pope 

angle of branching, and its susceptibility to 
 County Soil and Water Conservation District 

snow breakage must be considered. 
 Board, led by Chairman Dave Jellum reinstat

5. 	 Tolerance to herbicides - the windbreaks ed research activities and turned on the irriga
will be on intensively farmed land and will tion system for the shrub plots. 
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SPECIES TESTED 

The planting stock was provided by the Soil 
Conservation Service Plant Materials Center 
located at Bismarck, North Dakota. Most of 
the planting stock came from known seed 
sources. The original planting on May 1, 1979, 
included 16 shrub species and two tree spe
cies. Table 2 notes in alphabetical order, and 
by planting date, each of the species that 
were discontinued, the reasons for being dis
continued, when they were removed, and 

whether and by what each was replaced with. 
The performance of these species at the time 
of removal is summarized in Table 3. 

Table 4 notes in alphabetical order, and by 
planting date, characteristics of species still 
being tested through the 1989 growing sea
son when the project was terminated. The 
table includes comments relative to the per
formance of each species. Table 5 summariz
es the performance of these species at the 
project's termination. 

CONCLUSIONS _____________ 


This project was terminated after 11 growing 
seasons. After completing the October 2, 
1989 measurements, mutual agreement was 
expressed among the members of the com
mittee of cooperators that enough data was 
obtained to make valid recommendations as 
to which of the various shrub species tested 
were desirable, showed promise, or were 
undesirable for use in single-row field wind
breaks under center-pivot irrigation systems. 

Across the project's duration, two tree species 
and 34 shrub species and varieties from 18 
genera were tested. By the fall of 1987, both 
of the tree species and 17 of the shrub spe
cies and/or varieties had been eliminated 
from considered use in field windbreaks under 
center-pivot irrigation systems. 

Of the 1 7 species still being tested by the fall 
1989 termination date, eight were eliminated 
from consideration because of either unsatis
factory crown characteristics, root suckering, 
or generally poor performance. Four species 
(black chokeberry, European cotoneaster, 
'Rem red' honeysuckle, and 'Cling·red' honey
suckle) showed some promise. Five other spe
cies were recommended for planting under 
center-pivot irrigation systems in Minnesota: 
Persian lilac, Chinese lilac, Peking cotoneaster, 
glossy buckthorn (also called tall hedge or 
columnar buckthorn) and caragana. These 
were the only species left from the original 
1979 planting. 

One other plant, arrowwood, can also be 
considered positively. Originally planted in 
1979, it was eliminated after the 1984-85 
irrigation shut down when all but one plant 
perished in the drought. It should be added 
to the recommended list because of its excel
lent early performance, and in view of the 
fact that we would not expect farmers to shut 
down their irrigation systems, as was done at 
Rosholt, when crops were in need of water. 

A caveat to these recommendations is that 
the performance of shrub species tested was 
influenced by the soils and environmental 
conditions characteristic of west-central Min
nesota. These species may perform differently 
on other soil types in other areas of Minne
sota or in other states. However, this study 
can serve as a guide for recommendations 
on shrub species under center-pivot irrigation 
systems throughout Minnesota and in neigh
boring states and Canada. 

Although the decision to shut down the cen
ter-pivot irrigation system during the 1984 and 
1985 seasons was unfortunate, it did provide 
some valuable serendipitous information. The 
irrigation shutdown demonstrated the drought 
tolerance of the species tested, and how they 
adapted to soils having excessive internal 
drainage. 

This study has also riot determined the proper 
spacing for the species recommended for use 
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in single-row field windbreaks under center
pivot irrigation systems. A species crown 
spread helps specialists make a spacing deter
mination, but other factors specific to a farm
er's situation may also warrant consideration. 
Some farmers will want a windbreak that will 
filter the wind and provide air movement over 
crops during the growing season, and filter 
blowing and drifting snow to provide uniform 

snow distribution during the winter. For these 
farmers, the plants must either be planted far 
enough apart so that the crowns will not 
touch, or planted closer together and every 
other plant removed before crowding occurs. 

All of the remaining shrubs were removed 
from the planting site with the project's official 
termination on June 6, 1991. 

Table 2. Discontinued shrub species, with comments on reasons for being discontinued. 

Species by Vear of Planting 

Acer ginnala 
amur maple ND-1873 

Amelanchier alnifolia 
Saskatoon juneberry or 
serviceberry ND-1889 

Berberis koreana 
Korean barberry ND-1886 

Comusamomum 
'Indigo' silky dogwood 

Comus stolonifera 
red-osier dogwood 

Juniperus scopulorum 
Rocky Mountain juniper 
ND-1880 

Ugustrum vulgare 
'Cheyenne' privet ND-1887 

Lonicera Korolkowii Zabe/lii 
Zabels honeysuckle ND-1885 

Lonicera tatarica 
tatarian honeysuckle ND-313 

Salix purpurea 
'Streamco' purple-osier willow 

Spiraea x vanhouttei 
bridal-wreath ND-1888 

Comments and/or Reasons for Discontinued Testing 

Excellent performance (100% survival). Over 6.4 feet tall after only two 
growing seasons. Would grow too tall for traveling boom. Removed In 
1982 and replaced with silver buffaloberry. 

Poor survival (44%). Sparse foliage every year, early rabbit damage. Only 
5 inches height growth in the last seven years and only 2.6 feet tall after 
ten years. Removed in 1989 and not replaced. 

Poor survival (54%). Grew 12 inches In height the second year. Deteriorat
ed rapidly the third growing season when It grew only 4 Inches In height. 
Early rabbit damage. Removed In 1982 and replaced with Nanking cherry. 

Except for root-suckering and "Iegglness,· It performed fairly well until 
irrigation shutdown in 1984-85. Survival was 100% prior to 1984, but by 
1986 all plants were either dead or dying. Removed in 1986 and replaced 
in 1987 with false indigo (Uncoln oaks source). 

From beginning to end, general appearance slightly inferior to silky dog
wood. Removed in 1986 and replaced in 1968 wHh meadowlark forsythia. 

Fairly good performance. Would eventually grow too tall to clear traveling 
boom. Removed in 1982 and replaced with tatarlan white honeysuckle. 

Performed well first two years; then began dying back to ground line each 
year. Root suckers replaced old canes each spring. All plants died during 
Irrigation shutdown. Removed in 1986 and replaced with nannyberry. 

The best Initial performance of all species (100% survival). More compact 
and healthier than tatarian honeysuckle. First species to be recommend
ed. Performance rapidly deteriorated after initial aphid Infestation In 1982. 
Removed In 1986 and replaced in 1987 with false indigo. 

Poor survival (75%). More spreading than Zabala honeysuckle. As with 
Zabels, aphids eliminated tatarian from consideration. Removed In 1986 
and replaced in 1987 with rem red honeysuckle. 

Excellent survival (100%). Grew 41 inches In height the second year, but 
lost 8 inches the third year due to bending over of canes. A 3.5-foot height 
and 5.4-foot width after only three growing seasons demonstrated an un
desirable crown form. Removed In 1982 and replaced with Chinese lilac. 

Generally poor plant vigor and some rabbit damage. Average height of 
only 2.4 feet and considerable dieback. Removed in 1982 and replaced 
with caragana. 

(continues next page] 
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Table 2 (contInued). DIscontInued shrub specIes, wIth common" on reasons for being dIscontinued. 

Species by Year of Planting 

1979 (continued) 

Thuja occidentalis 
northern white cedar ND-1892 

Viburnum dentatum arrow
wood ND-1882 

Viburnum trilobum compacta 
dwarf highbush cranberry 
ND-1891 

1982 

Lonicera compacta Hort. 
Clavey's dwarf honeysuckle 

Lonicera tatar/ca alba L. 
tatarian white honeysuckle 

Lonicera tatarica canadensis 
L. Canadian honeysuckle 

Shepherdia argentea 
(Pursh) Nutt. 
silver buffaloberry 

1987 

Amorpha fruiticosa L. 
false indigo 9047236 

Comments anellor Reasons for Discontinued Testing 

Fair performance with some winter injury. Would eventually grow too tall 
to clear traveling boom. Removed in 1982 and replaced with Canadian 
honeysuckle. 

Excellent initial survival (100%). Ideal - compact and vase-shaped. One 
of the most promising species until19~51rr1gation shutdown resulted 
in the death of all but one weak plant. Since irrigation systems are not 
normally shut down, this species should be considered for use under 
center-pivots. Removed in 1986 and replaced with European cotoneaster. 

Severe rabbit damage that resulted in an average height of only 8 inches. 
Its maximum expected ultimate height of only 5 to 6 feet is a bit short for 
use in field windbreaks. Removed in 1982 and replaced with Clavey's 
dwarf honeysuckle. 

Good survival (94%). Poor growth - only 2.5-foot height in four years; 
powdery mildew, weak from beginning. Removed in 1986 and replaced 
in 1987 with amur honeysuckle. 

Good survival (94%) and good growth. Heavy aphid damage by 1985. 
Removed in 1986 and replaced In 1987 with cling-red amur honeysuckle. 

Excellent survival (100%) and good growth. Heavy aphid damage by 1985. 
Removed in 1986 and replaced in 1988 with hedgeking honeysuckle. 

One hundred percent mortality the first year. Could have been poor plant
ing stock. Also tested at Morris experiment Station (not under irrigation) 
where it performed very well for ten years, then completely died out after 
a wet season. Produced heavy, prolific root suckers which is objection
able. Removed in 1986 and replaced with Mongolian cherry. 

Poor survival (56%). May have been poor planting stock. Another source 
of false Indigo planted the same year, had 88% survival, and twice the 
growth. Removed in 1989 and replaced with freedom honeysuckle. 
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Performance of Shrub Species as Field Windbreaks Under Center-Pivot Irrigation 

Table 3. 	 Performance summary of dlscontlnued_/lhrub test species - species contlldered unsuitable for 


use under center~plvot Irrigation systems. 


Average Average 

Number Percent Height Width Date of 


Species by Planting Date Planted Survival (feet) (feet) Removal 


1979 (May 1) 

Acer ginna/a 
amur maple NO·1873 	 12 100 6.4 6.7 4-26-82 

Ame/anchier alnifolia 
Saskatoon juneberry or serviceberry NO-1889 16 56 2.6 2.3 4-25-89 

8erberis koreana. 
Korean barberry NO-t886 	 24 54 1.9 1.3 4-26-82 

Comus amomum 
'Indigo' silky dogwood 	 12 42 6.4 5.6 4-29-86 

Comus stolonifera 
red~osier dogwood NO-1880 	 12 33 6.1 5.2 4-29-86 

Juniperus scopulorum 
Rocky Mountain juniper NO-1878 	 12 92 2.1 1.8 4-26-82 

Ugustrum vulgare 
'Cheyenne' privet NO-1887 	 16 12 3.7 3.2 4-29-86 

Lonicera Korolkowii Zabel/ii 
Zabels honeysuckle NO-1885 	 16 100 5.5 4.2 4-29-86 

Lonicera tatarice 
tatarian honeysuckle NO-313 	 16 75 6.1 6.0 4-29-86 

Salix purpuraa 
'Streamco' purple-osier willow 	 16 100 3.5 5.4 4-26-82 

Spiraea x vanhouttei 
bridal-wreath NO-1888 	 24 83 2.4 1.9 4-26-82 

Thuja occidental/s 
northern white cedar NO-1892 	 12 83 1.6 1.2 4-26-82 

Vibumum dentatum 
arrowwood NO-1882 	 16 6 4.0 4.0 4-29-86 

Viburnum trilobum compacta 
dwarf high-bush cranberry NO-1891 24 71 0.7 0.8 4·26-82 

1982 (AprlI26) 

Lonicera compacta 
Clavey's dwarf honeysuckle 	 16 94 2.5 2.4 4-29-86 

Lonicera tatarica alba 
tatarian white honeysuckle 	 16 94 4.7 4.2 4-29-86 

Lonicera tatarica canadensis 
Canadian honeysuckle 	 16 100 5.2 4.1 4-29-86 

Shepherdia argentea 
silver buffaloberry 	 16 0 

1987 (AprlI28) 

Amorpha fruticosa 
false indigo 9047236 	 16 56 2.4 2.7 4-25-89 
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Performance of Shrub Species as Field Windbreaks Uncler Center-Pivot Irrigation 

Table 4. Final Shrub Species Tested at Project Termination Date, October, 1919. 

Species by Year of Planting 

1979 

Aronia me/anocarpa 
black chokeberry ND-1883 

Cotoneaster acutifol/us 
Peking cotoneaster ND-1884 

Rhamnus (rangula columnaris 
glossy buckthorn ND-1881 

SyrInga x perslca 
Persian lilac ND-1890 

1982 

Caragana arborescens Lam. 
caragana ND-3793 

Prunus tomentosa Thunb. 
Nanking cherry 9058887 

Syringa x Chlnensis WlIId. 
Chinese lilac 9058886 

1986 

Cotoneaster intergerrimus 
Medikus. European 
cotoneaster ND-170 

Prunus fruticosa Pall. 'Scarlet' 
Mongolian cherry 

Vibumum lentago l. nanny
berry ND-21 

Comments 

Good survival (88%). Performed very well first five years until 1984 when 
the irrigation system was shut down - exhibited sparse foliage ever since. 
Originally was one of the more promising species with Its annual heavy 
fruit production, shlny-green leaves, and beautiful fall color. Some Indica
tion of root suckering. Could be recommended, but may not grow tall 
enough - other species are better choices. 

Excellent survival (100%). All plants were In excellent condition. No ill 
effects from 1984-85 Irrigation shutdown. Only Persian Iliac had more 
uniform height growth. Its width (7.5 feet) exceeded Its height (6.5 feet) 
- a possible disadvantage. Highly recommended. 

Good survival (81%). Its narrow crown (2.3 feet) In relation to its height of 
4.9 feet makes this a desirable species. Somewhat Irregular height growth 
- 4.5-1oot difference between tallest and shortest plant. Suffered several 
years from 1984-85 Irrigation shutdown but has come back so that now 
85% of the plants are in good to excellent condition. Recommended, but 
could exceed height of traveling boom. 

Excellent survival (100%). Best performance of all species tested. All 
plants were In excellent condition. No III effects from 1984-85 irrigation 
shutdown. Most uniform height growth of all species - only 1.3-foot differ
ence between tallest and shortest plant. Its width (8.5 feet) exceeds its 
height (7.2 feet) -a possible disadvantage. Highly recommended. 

Excellent survival (100%). All but one plant was In good to excellent condi
tion. No III effects from 1984-85 Irrigation shutdown. Height growth (7.3 
feet) far exceeds its width (4.3 feet) - a distinct advantage. Somewhat 
irregular height growth -7-foot difference between tallest and shortest 
plant. Recommended, but could exceed height of traveling boom. 

Fair survival (75%). Seventy-eIght percent of plants were In good to excel
lent condition. As wide as it Is tall at 4.9 feet. Showy whitish to pink flow
ers; edible fruit. Relatively short life Is a disadvantage. 

Fair survival (70%), but all live plants were in good to excellent condition. 
Width equals height. Appears equal to Persian lilac in overall performance. 
Recommended. 

Fair survival (69%), but ten of the 11 remaining plants were in good to 
excellent condition. Shows promise. 

Poor survival (62%), but eight of ten remalning plants were in good to 
excellent condition. Prolific root-Suckering Is a disadvantage. 

Poor survival (38%) from 1988 planting, but all remaining plants were In 
good to excellent condition. Of ten plants replaced in the spring of 1989, 
one died; only four were in good to excellent condition. Based on growth of 
wild plants in Minnesota, It will eventually exceed height of traveling boom. 

[continues next page] 
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Performance of Shrub Species as Field Windbreaks Under Center-Pivot Irrigation 

Table 4 (continued). Flna/Shrub Species Tested at Project Termination Date, October, 1989: 

Species by Year of Planting 

1987 

Amorpha fruiticosa L. 
false indigo 9008401 

Lonicera maackii (Rupr.) 
Maxim amur honeysuckle 
ND-11 

Lonicera maackii Maxim. 
'Rem red' honeysuckle 

1988 

Lonicera xylosteum L. 
'Hedgeking' honeysuckle 

1989 

Forsythia ovata NakaI. 'Mead
owlark' forsythia 

Lonicera korolkowil Stapf. 
'Freedom' honeysuckle 

Lon/cera maackil Maxim. 
'Cling-red' amur honeysuckle 

Comments 

Good survival (88%). All remaining plants (14) were in good to excellent 
condition. After three growing seasons, its width of 5.5 feet exceeds its 
height of 4.2 feet. Considerable 'ayering:3 Sprawling form subjects this 
species to snow damage. Not recommended. 

Poor survival (50%) and only three of the eight remaining plants were In 
good to excellent condition. After three growing seasons, only 1.5 feet in 
height - width exceeds height. No evidence of aphids. Appears to be 
susceptible to powdery mildew. Early performance does not warrant a 
recommendation. 

Very poor survival (19"10) from original 1987 planting, but three remaining 
plants were in good to excellent condition. Width exceeds height by 1.6 
feet. Ninty-two percent survival in 1989 replacement planting and ten of 12 
plants were in good to excellent condition. No evidence of aphids. Ultimate 
width in relation to height may determine its potential. Early performance 
indicates some potential. 

Fair survival (69%) from original 1987 planting, and only seven of the 11 
remaining plants were in good to excellent condition. In the spring of 1989, 
five replacements were planted; four survived, but only one was in excel
lent condition. No evidence of aphids. Generally poor performance. Not 
recommended. 

After only one growing season, 88% survival, and 50% of live plants 
were in good to excellent condition. Early performance does not warrant 
a recommendation. 

After only one growing season, only 69% survival, and nine of the 11 
remaining plants were In good to excellent condition. No evidence of 
aphids. Reported to have leggy, open growth - not a good characteristic 
for use in windbreaks under center pivots or in farmstead shelterbelts. 

After only one growing season, 100% survival, and all plants were in good 
to excellent condition. No evidence of aphids. Early performance Indicates 
some potential. 

3 "Layering" is any portion of a branch coming in contact with the soil and taking root at that point. 
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Performance of Shrub Species as Field Windbreaks Under Cen'-r·Plvot Irrigation 

Table 5. Performance summary of shrub species at project termination, October, 1981. 

Species by Planting Date 
Number 
Planted 

Percent 
Survival 

Average 
Height 
(feet) 

Average 
Width 
(feet) 

# Plants 
Good to 
Excellent 

% Plants 
Good to 
Excellent 

1979 (May 1) 

Aronia me/anocarpa 
black chokeberry ND-1883 16 88 4.2 4.1 9 64 

Cotoneaster acutifolius 
Peking cotoneaster ND-1884 16 100 6.5 7.5 16 100 

Rhamnus frangula columnar is 
glossy buckthorn ND-1881 16 81 4.9 2.3 11 85 

Syringa x persica 
Persian lilac ND-1890 12 100 7.2 8.5 12 100 

1982 (April 26) 

Caragana arborescans 
caragana ND-3793 16 100 7.3 4.3 15 94 

Prunus tomentosa 
Nanking Cherry 9058887 121 75 4.9 4.9 7 78 

Syringa x chinensis 
Chinese lilac 9058886 20 1 70 5.2 5.1 14 100 

1986 (April 29) 

Cotoneaster intergerrimus 
European cotoneaster ND-HO 16 69 2.8 3.0 10 91 

Prunus fruticosa 
'Scarlet' Mongolian cherry 16 62 3.7 2.7 8 80 

Viburnum ientago 
nannyberry ND-21 

(replant 4-25-89) 
16 
10 

38 
90 

3.2 
2.3 

2.1 
0.5 

6 
4 

100 
50 

1987 (April 28) 

Amorpha fruticosa 
false indigo 9008401 16 88 4.2 5.5 14 100 

Lonicera maackii 
amur honeysuckle ND-11 16 50 1.5 2.1 3 38 

Lonicera maackii 
'Rem red' amur honeysuckle 

(replant 4-25-89) 
16 
13 

19 
92 

3.7 
2.0 

5.3 
2.1 

3 
10 

100 
83 

1988 (MayS) 

Lonicera xylosteum 
'Hedgeking' honeysuckle 

(replant 4-25-89) 
16 
5 

69 
80 

1.5 
1.2 

1.3 
0.7 

7 
1 

64 
25 

{continues next page] 
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Performance of Shrub Species .. Field Windbreaks Under Center-Pivot Irr,lgatlon 

Table 5 (continued). Performance summary of shrub species at project termination, October, 1989. 

Average Average It Plants % Plants 

Number Percent Height Width Good to Good to 


Species by Plantlng Date Planted Survival (feet) (feet) Excellent Excellent 


1989 (April 25) 

Forsythia ovata 
'Meadowlark' forsythia 16 88 1.1 0.9 7 50 

Lonicera Korkolkowii 
'Freedom' honeysuckle 16 69 1.5 2.5 9 82 

Lonicera maackii 
'Cling-red' amur honeysuckle 16 - 100 2.3 3.0 16 100 

1 Due to planting error, one plot designated for Nanking Cherry was planted to Chinese lilac. 
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