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There is a critical need for persistent vegetation with low maintenance 
costs for steep roadside slopes. Crown vetch (Coronilla varia) is one 
such leguminous plant that is adapted to many environments. Experi
ments in Appalachian, Blue Ridge, and Piedmont regions of Virginia 
were conducted to investigate effects of lime, nitrogen and phosphorus 
fertilizers, companion grasses, establishment methods, and slope ex
posure on growth, establishment, and persistence of crown vetch. Crown 
vetch seedlings developed slowly the first year and generally required 2 
to 3 years to provide a complete ground cover. Agricultural limestone 
at 2,000 to 4,000 lb/acre or hydrated lime at 1,000 to 2,000 lb/acre 
substantially improved survival and seedling growth of crown vetch at 
all locations; 100 to 200 lb/acre of P20 5 gave additional r esponses but 
high rates (150 lb/acre) of s oluble N generally ovexstimulated growth of 
Kentucky 31 tall fescue and other companion grasses that retarded crown 
vetch seedings and subsequent stands. Applying 50 to 75 percent nitro
gen per acre as slow-release nitrogen (ureaformaldehyde) provided 
stable and less aggressive companion grass growth and permitted satis
factory crown vetch establishment. Best crown vetch seedling stands 
and first winter survival were obtained with early spring seedlings. 
More uniform and faster ground cover was obtained on the cooler semi
shaded slopes than on sunny slopes. Satisfactory stands were obtained 
with root cuttings, but this establishment method was more costly than 
that of seeding. stands of crown vetch on slopes, limed and fertilized 
liberally at establishment, have persisted without additional lime and 
fertilizer for 12 years. 

• MODERN ROAD CONSTRUCTION in areas of steep topography causes many steep 
slopes. In the humid eastern United States, such steep slopes generally consist of in
fertile, acid, and droughty soil materials. 

It is practical to seed vigorously growing grasses on highway slopes for fast slope 
stabilization and water control, but grass vegetation even with high initial fertilizer 
applications soon degenerates because soil materials are low in organic matter and 
available nitrogen. Applying topsoil and slow-release nitrogen improves grass per
sistence but at high costs. The encroachment of natural woody vegetation into thinning 
grass sods is very desirable; however, grass degeneration is often rapid causing bare, 
unsightly , and eroding slopes. Leguminous plants that are persistent and fix atmo
spheric nitrogen into usable nitrogen are especially desirable. Crown vetch (Coronilla 
varia) and sericea lespedeza (Lespedeza cuneata) are 2 such persistent legumes; crown 
vetch with lateral rooting plants that spread into adjacent bald areas and into thinning 
vegetation is very desirable (1). 

Paper sponsored by Committee on Roadside Development and presented at the 49th Annual Meeting. 

19 



20 

Observations along Interstate and other highways in Virginia show thinning of many 
grass sods on steep slopes soon after establishment. A long-lasting slope stabilization 
can be obtained by using maintenance fertilizers or by grass-legume seed mixtures 
where the grassy vegetation shifts to persistent leguminous soil cover . Several experi
ments were conducted in Virginia to determine the adaptation and the feasibility of us
ing crown vetch on roadside slopes for obtaining persistent and low maintenance vege
tative cover. 

This is a review of research findings during 12 years of establishing crown vetch 
on bare slopes and overseedings in thin grass sods. This report gives research results 
on slope environment, liming, fertility, seeding rates, seed treatments, and grass 
associates on establishing and maintaining crown vetch. 

EXPERIMENTAL PROCEDURES 

Since 1957, several experiments with crown vetch were conducted in the Appalachian, 
Blue Ridge, and Piedmont regions of Virginia to determine general adaptability of 
crown vetch to various soil materials and slope environments. Experiments were es
tablished as new seedings on bare slopes and also on slopes where the grass sods had 
degenerated to less than 75 percent ground cover. 

The treatment variables with crown vetch establishment and maintenance were (a) 
rates of lime application, (b) sources of lime materials, (c) methods of fertilization , 
including rates of nitrogen and phosphorus, (d) dates of seeding, (e) companion grass 
mixtures, (f) fungicidal treatment of seed to control seedling diseases, and (g) methods 
of management. Seed of the Penngift and Emerald varieties was used in most of the 
experiments , and 4 experiments were conducted with crown root stocks. Seed mix
tures for new seedings consisted of 40 to 50 lb of Kentucky 31 fescue, 1 to 2 lb of red
top, and 5 to 8 lb of annual ryegrass per acre; and most new areas were fertilized with 
a 10-20-10 fertilizer at 1,000 lb/acre. 

Because many different experiments are involved in this summary report , the de
tails are excluded. standard research procedures with 2 to 4 replications per treatment 
variable for statistical analysis were used. 

RESULTS AND DISCUSSION 

Seedling Growth and Responses to Slope Environment 

Germination and seedling growth of crown vetch plants were relatively slow in com
parison to most cool-season , sod-forming grasses and other legumes. The first sea
son's growth generally consisted of one central and multi-branched primary stem and 
contributed little to the turf cover; however, tap and lateral root development were 
more extensive during this period (Fig. 1). Near the end of the first year, buds formed 
in crowns and lateral roots formed near the soil surface . The second year's growth 
from these buds was vigorous, causing extensive and rapid spreading, especially rapid 
with limited competition from other plants. 

Because of slow initial seedling development, crown vetch should be seeded with 
companion grasses to provide temporary soil cover during the first year or two. Initial 
sparse stands of crown vetch develop rapidly into dense soil cover under suitable soil 
environments and microclimates (Fig. 2). 

Good crown vetch stands are being obtained on warm and cool slopes. However, 
seed germination and seedling growth are much faster for cool-slope sites (~. The 
higher temperatures and lower moisture retard crown vetch establishment on slopes 
having sunny exposures as compared with those having shaded exposures. 

Lime and Fertility Responses on New Bare Slopes 

Results of several experiments on different acid soil formations show that satis
factory crown vetch seedling growth, establishment, and maintenance depend on ade
quate liming. Except for limestone or shalely limestone soil materials above pH 6, 
lime is essential for establishing crown vetch. For acid soils of limestone origin, there 
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Figure 1. Morphological changes in crown vetch between the first year (a) and the second year (b). Note lateral 
spread after 2 years. 

was improved seedling survival, faster growth, and more lateral spread with 1 to 2 
tons of dolomitic lime per acre than with no lime. Crown vetch seedling growth was 
almost completely inhibited on very acid soils, especially on southern piedmont soils 
that are high in exchangeable aluminum (Table 1). Such soil characteristics along with 
moisture stress and competition from other plants cause a high incidence of crown 
vetch seedling mortality and stand failures. 

For 3 experiments on acid soil formations in the Piedmont region of Virginia, crown 
vetch failed to develop stands without lime (Table 1). These experiments were estab
lished on Cecil subsoil slopes (geologically granitic materials) that were very acid with 
pH's ranging from 4.1 to 4.7. Associated with the high acidity of these soils was high 
exchangeable aluminum (2.2 to 2.9 meq of KCl extractable Al per 100 grams of soil). 
Calcium contents were very low for all 3 soils being less than 180 lb of Cao per acre. 

A greenhouse experiment showed near complete failure of crown vetch seedlings in 
the absence of lime. Lime applied at 2,000 or 4,000 lb/acre imp1·oved survival and 

Figure 2. Crown vetch seedling development in grass stands 6 months after seeding (a) and 30 
months after seeding (b) . 
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TABLE 1 

CROWN VETCH SEEDLlNU UHUW'l'H H.t,:~PONSi,;S ON llEVERAL APPALACHIAN AND PIEDMONT SOIL 
FORMATIONS AS INFLUENCED BY pH, EXCHANGEABLE ALUMINUM CONTENT, AND LIME TREATMENTS 

Crown Vetch Ground Cover (per cent) 

Soil Initial 
Exchangeable 

Aluminum No Lime 4,000 lb Ground Lime per Acre Formation pH (meq/100 g soil) 
1st Year 2nd Year 4th Year 1st Year 2nd Year 4th Year 

Piedmont 
Lynchburg 4 .7 2 .8 a 5 - a 5 - a 70-80 
Amelia 4.1 2.2 _a 5 - a 5 _a 100 
Martinsville 4.7 3.1 - a - a _a - a 60-100 

Appalachian 
a Salem 5.2 0 .2 5 10-20 50-100 5 - 100 

Blacksburg 4.8 4. 3 _a 5 5-10 5 40-50 100 
Pulaski I 5.3 0,3 5 10-20 30-50 5 30-60 100 
Pulaski II 6.2 0.1 5 10-20 40-60 5-10 25-60 100 
Chilhowie 4.9 1.1 5 5-25 35-75 5-10 75-100 100 

aEstimates were not determined 

growth of crown vetch plants in a greenhouse experiment. The very poor growth of 
crown vetch seedlings was attributed to a complex of high soluble aluminum, low cal
cium, and low phosphorus, which appeared to be fully alleviated by applying 1 to 2 tons 
of agricultural limestone and 200 lb of P 20 5 per acre (.!). 

On limed plots the first year, Kentucky 31 fescue and annual ryegrass made up about 
95 percent of the soil cover with a few crown vetch plants making up the remainder. 
However, by the third year, a complete botanical shift from grass to crown vetch vege
tation had occurred. On unlimed plots, crown vetch failed to establish, and the grass 
vegetation degenerated rapidly. Five years after initial establishment, the entire area 
of one experiment was limed and given additional superphosphate. In this experiment, 
crown vetch from plots originally 12 ft wide have now spread laterally 40 to 60 ft. 

For 3 common acid Appalachian soil formations, liming did not appear to be critical 
for crown vetch seedling survival; however, liming improved seedling growth and rate 
of establishment (Table 1). In 4 such experiments, crown vetch was seeded with Ken
tucky 31 fescue that had received 1,000 lb of 10-20-10 fertilizer per acre. Because of 
liberal nitrogen applications, the initial soil cover consisted of nearly 100 percent 
grass with very few crown vetch plants the first year. On limed plots the grassy vege
tation shifted to crown vetch by the second and third year. On unlimed plots, crown 
vetch cover increased slowly but did not give a complete cover by the fourth year as 
with the limed plots. These soils were generally less acid and contained less exchange
able aluminum than the Piedmont soils (Table 1). However, exchangeable aluminum 
was quite high (4.3 meq/100 g soil) in the soil formation at Blacksburg, and liberal 
liming was necessary for satisfactory establishment. 

The differential growth and establishment responses with lime for Appalachian and 
Piedmont soils may be attributed to several factors: (a) The Appalachian soil forma
tions of limestone origin were generally moderately acid (pH 4. 7 to 5.5) and higher in 
calcium (197 to 385 lb of CaO per acre) than the Piedmont soils; (b) there were no ap
preciable amounts of exchangeable aluminum in the 4 Appalachian soils, although one 
Appalachian soil was quite high in exchangeable aluminum (4.5 to 5.1 meq/100 g soil); 
and (c) slope environments in the mountainous Appalachian region were cooler during 
spring and summer months and were more favorable for seedling growth. 

Nitrogen Fertilization and Companion Grass Competition 

The slow germination and seedling growth of crown vetch necessitate using compan
ion species to give a quick vegetative cover for slope stabilization during establishment. 
However, the vigorously growing grasses, such as ryegrasses and tall fescue, compete 
aggressively for light , moisture, and soil nutrients. Consequently, the initial crown 
vetch development is often greatly depressed (1). Sowing rates of grasses and rates 
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of nitrogen fertilizers must be carefully manipulated to provide stable cover but not 
excessive growth. 

It is necessary to establish a dense grass cover quickly for soil and water control, 
especially on steep slope sites. To get such a sod cover, around 100 lb of nitrogen per 
acre along with liberal seeding rates is required. By applying some of the nitrogen as 
slow-release nitrogen, the initial aggressiveness of grasses toward crown vetch can 
be partially alleviated. 

An experiment near Blacksburg, Virginia, was conducted to investigate seedling 
competition and nitrogen requirements for establishing crown vetch with perennial 
grasses in Virginia. The nitrogen treatments of water-soluble nitrogen were (a) 75 
lb/acre; (b) 150 lb/acre; (c) 75 lb/acre plus 400 lb of ureaformaldehyde per acre; and 
(d) 75 lb/acre at seeding plus 75 lb/acre 1 year later. The initial vegetative cover was 
primarily annual ryegrass with 10 to 20 percent Kentucky 31 fescue. The stands of 
crown vetch were severely reduced as nitrogen was increased from 75 to 150 lb/acre 
(Fig. 3). This effect was severe during the first year but began to diminish by the fol
lowing spring. The grass cover with 75 lb of soluble N was inferior to that with 150 lb 
of N and not satisfactory for soil and water control during the second year (Fig. 4). 
Applying 150 lb of nitrogen per acre as ureaformaldehyde and 75 lb of soluble N gave 
good crown vetch stands and satisfactory turf cover during the first 3 years. Applying 
split applications of soluble N (75 lb per application) the first and second year stimu
lated grass growth the second year and caused severe crown vetch stand losses (Fig. 3) . 
Figure 5 shows the erosion rates the second year after seeding. 

- • - 75 lbs. sol-Nat seeding 
75 lbs. sol-N the 2nd year 
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Figure 3. Crown vetch population at 2, 4, 12, and 14.5 months after seeding as 
influenced by different nitrogen treatments. Treatments causing the most grass 

growth gave the poorest crown vetch stands. 
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Figure 4. Ground cover for an annual 
ryegrass-Kentucky 31 tall fescue-crown 
vetch mixture at 4 to 16 months after 
seeding as influenced by nitrogen rate, 

Figure 5. Erosion ratings the second year 
after seeding for an annual ryegrass-Kentucky 
31 tall fescue-crown vetch mixture as influ
enced by different N rates, sources, and 

frequency of application. 

source, and frequency of application. Companion Grasses 

Suitable companion grasses for establish
ing crown vetch should provide fast soil cover 
and erosion control and persist at least 2 to 

3 years. The best type of companion grass to grow during crown vetch establishment 
is questionable. 

Seeding crown vetch with annual ryegrass has given variable success. With such 
seedings the growth and development of crown vetch were delayed witil after the first 
year or after annual ryegrass competition ceased. The dead stubble of the annual rye
grass made an excellent mulch for crown vetch seedlings, but stands were wieven and 
there was considerable slippage and erosion. These areas became stabilized in sub
sequent years as the crown vetch encroached. 

Low seeding rates of redtop with annual ryegrass have given stable growid cover the 
second year and wiiform crown vetch establishment in several Virginia seedings. 

Excellent crown vetch stands have been obtained with Kentucky 31 fescue in many 
of the experiments. Stands of crown vetch have also been very good with 3 to 5 lb of 
weeping love grass per acre. The erect growth of weeping love grass permits consid
erable light penetration into the canopy; also, crown vetch starts earlier spring growth 
than the warm-season love grass. 

Overseeding Crown Vetch on Degenerating Grass Slopes 

Degeneration of grass sods soon after establishment is a problem along Virginia 
highways. Grasses require available nitrogen for growth and persistence. The degen
eration and sparse grass stands may be fertilized to give dense cover. Alternatives 
are to allow the encroachment of native vegetation on such microenvironments. Un
fortunately, such botanical shifts do not accur uniformly, especially in open areas far 
from seed plants. Often noxious or weedy plants also encroach into such thinning grass 
sods . 

Seeding and establishing legumes in deteriorating grass sods appears to be an ex
cellent way of stopping further erosion and providing permanent soil cover on slopes. 
Several experiments were conducted to determine ways to establish crown vetch in de
teriorating grass vegetation. 

Ideally, grass slopes should be overseeded when there is a 35 to 45 percent ground 
cover so grasses control erosion while crown vetch becomes established. Such a grass 
cover generally controls erosion for an additional 2 to 3 years while legumes become 
established. On such slopes, companion grasses, N fertilizer, mulch, or soil prepa
ration are not required. 



100 

~ 75 

so 

25 

0 
0 6 18 

PHOS. 

(!!EQ<_(@.Il@'!}iNT) 

30 

25 

MONTI-IS AFTER SEEDING 

Figure 6. Crown vetch ground cover at 6, 18, and 30 months after seeding 
as influenced by 100 lb of P2 0 5 on 4,000 lb of dolomitic lime per acre. 

Seeding is on an old deteriorated grass slope near Marion, Virginia. 

Two experiments on a 2: 1 cut slope of Dunmore silt loam soil where the grass sod 
had degenerated to a 35 percent cover on the I-81 approach near Chilhowie shows that 
3,000 lb of finely ground limestone or 1,500 lb of hydrated lime per acre greatly im
proved crown vetch establishment (Figs. 6 and 7). Initially, the crown vetch popula
tions were similar for lime or no lime treat-
ments. However, without lime, most of the 
crown vetch seedlings did not develop beyond 
the cotyledon stage; most of these turned yellow 
and died during the first year as evidenced by 
greatly reduced populations without lime at the 
end of the first growing season (Table 2). 
Plants on limed plots grew 4 to 8 in. in height 
during the first year but contributed little to 
the ground cover. These plants produced 24 
to 40 percent ground cover the second year and 
70 to 100 percent ground cover by the third 
year. 

Applying up to 150 lb of phosphorus (P20 5) 

in addition to liming also improved cr own vet ch 
establishment (Figs . 6 and 7). Phosphorus 
alone (without lime) improved crown vetch 
populations only slightly and did not promote 
satisfactory development of crown vetch seed
lings. This area had been fertilized with 1,500 
lb/acre of 10-20-10 fertilizer 4 years prior to 
these experiments. The minor responses from 
phosphorus are attributed to the phosphorus 
availability from the residual fertilizer. It is 
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Figure 7. Crown vetch ground cover at 6 , 18, 
and 30 months after a 1967 spring seeding as 
influenced by combinations of lime, phospho
rus, and nitrogen . Rates of application were 
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necessary to apply phosphorus on all sub
soil and most .of Lhe Lupsoil materials to 
grow legumes and grasses on bare-slope 
areas that have not been fertilized. The 
need to apply phosphorus on slopes that 
have been seeded depends on the amount 
applied, sheet erosion, and soil chemical 
properties. Soil tests should be made to 
ascertain the need to apply lime and phos
phorus. 

The effect of nitrogen fertilization on 
establishing crown vetch on slopes with 
poor coverwas variable depending on the 
amount of ground cover. Nitrogen at 50 
lb/acre augmented grass growth. When 
there was only a 15 to 20 percent ground 
cover, N fertilizer produced a more 
stable grass cover that indirectly aided 

TABLE 2 

CROWN VETCH ESTABLISHME N'T' AR TNTF.RRF.T.A'T'F.D 
TO LIME, NITROGEN, AND PHOSPHORUS TREAT

MENTS FOR MAY 1968 SEEDINGS 

Date 

8-1-68 

6- 9-69 

N or P 
(lb/acre) 

Check 
50N 
lO0P, Os 
50N, lO0 P,Os 

Check 
50N 
lO0P, O, 
50N, 100P20 5 

Plant Density 
(plants/sq yd) 

Lime 

8 .2 
6.6 
9.0 
8. 1 

1.65 
3,75 
5 .33 
4 .00 

No 
Lime 

9 ,4 
5.3 
8.2 
7.4 

0.15 
0.8 3 
2. 15 
2. 98 

Note : All N water soluble from ammonium nitrate. 

Plant Height 
(in .) 

Lime 

1.0 
2.8 
1.7 
3. 1 

6.0 
6 ,3 
4.2 
5 .4 

No 
Lime 

0.7 
0.8 
0.8 
1.1 

1.2 
2 .0 
3.2 
2 .6 

crown vetch establishment. However, where a 35 to 40 percent grass cover remained, 
N fertilizer overstimulated grass growth that delayed crown vetch establishment be
cause of light and possibly moisture competition. 

Effects of Seeding Date al Seeding Rate, and 
Slope Exposure on Initi Establishment 

Some research in other states indicates that crown vetch can be seeded any time of 
the year (Q.). In Virginia, the best uniform crown vetch stands have been produced 
from late winter and early spring seedings. Late spring and summer seedings have 
given lower populations and poorer seedling growth the fi r st year . Plant s germinating 
in early spring develop I aster during the coole r spring months; however, during summer 
months, when temperature and moisture are often adverse , young seedlings develop 
little until fall months . 

Many of the young plants with late summer and fall seedings do not survive the first 
winter. Data from an experiment near Blacksburg indicate a direct relation between 
plant height and first winter survival (Figs. 8 and 9). For this late s ummer s eeding, 
about 42 percent of the seedlings were 1 in. or less in height by winter time; about 90 
percent of these seedlings died during the winte1· (Fig. 9) . AB plant size increased to 
4 in. before winter, the percentage of winter sur vival increased sharply to about 81 
percent. The average winter survival for all s eedlings on a south-facing slope for this 
late sowing was 39.5 percent. 

Seedlings from early spring germination grow to sizable plants the first year and 
consistently grow better the following year than summer or fall seedings. Similar re
sults were observed from fall and spring seedings made by personnel of the Virginia 
Department of Highways. However, fall seedings have also produced satisfactory 
stands because a few small plants survive and many hard seeds continue to germinate 
for some years after the initial seeding. 

The higher percentage of winter survival of larger plants may be partly attributed 
to better developed roots and crown buds . Such seedings are more tolerant of low 
temperatures and soil heaving during the first winter. 

Seed Treatments and Rate of Seeding 

Washing seeds with water, mechanical scarifications, and fungicide treatments 
greatly improved crown vetch germination and seedling growth. in greenhouse and lab
oratory studies; however, under roadside conditions these treatments only gave slight 
improvements in initial stands and did not improve rate of cr own vetch establishment. 
Actually, sbme delayed c1·own vetch germination is desirable because many of the fast 
germinating seeds may be extermi nated by aggr essive gr asses when high rates of 
gr asses and nit r ogen fertilizers are used for attaining quicl< soil cover . 
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Figure 9. Crown vetch population in the different 
height categories for August seeding (data taken in 

late fall) . 

Seeding rates of 12 lb/acre produced good crown vetch stands and as fast as seeding 
at 24 lb/acre. Seeding rates of 10 to 12 lb have generally been satisfactory for estab
lishing crown vetch. Excellent seedling stands are not needed because crown vetch 
spreads very rapidly after the seedling year. 

Establishing Crown Vetch With Root Cuttings 

Three experiments were established on slopes along Virginia highways near Blacks
burg, Orange, and Charlotte Court House, Virginia, in 1958 to compare the effective
ness of seeding versus planting root cuttings for establishing crown vetch. The warm 
and cool cut slopes along Route 114 near Blacksburg were initially seeded in 1956. 
Crown vetch root stalks were planted in 4- by 4-in. spacings during the spring of 1958. 
At this time, there was a 50 percent cover on the warm slope exposure and a 75 per
cent cover on the cool slope exposure. The main variables were methods of planting 
the root cuttings. These were (a) planting the root cuttings with a soil probe in exist
ing grass, and (b) destroying the grass sod in a 12- by 18-in. area and cupping it to 
catch moisture. The grass competition was severe, and the first method gave very 
poor survival and crown vetch stands; the latter method gave good survival and devel
oped good crown vetch stands within 3 years. Watering did not improve stands because 
rainfall was abundant after planting. stands and spread were much better on cool slopes 
than on warm slopes. 

Similar experiments were established with root stocks in the Piedmont region of 
Virginia. Half of each plot received 10 lb of crown vetch seed per acre. A good stand 
was obtained on all plots, but the stand developed more rapidly on the seeded half of 
the plots. 

Although good crown vetch stands were obtained with root cuttings, this procedure 
was costly and the rate of obtaining cover was no faster than with seed. 

Management of Crown Vetch on sunny and Shaded Slopes 

Crown vetch has persisted for up to 12 years in Virginia and has not required main
tenance, lime, and fertilizer with liberal initial applications. Weeds generally have 
not encroached into crown vetch stands. 
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Crown vetch is tolerant of mowing, although regrowth is slow after close cutting of 
tall crown vetch herbage. The effects of mowing were observed at most of the experi
ment sites as the basal section of the slope was mowed to keep the drainage ditch clear. 
Where crown vetch was grown with Kentucky 31 fescue, initial stands were primarily 
fescue but are now generally more than 80 percent crown vetch when unmowed. Slope 
sections mowed several times yearly are about half vetch and half fescue. 

In the presence of sericea lespedeza, areas mowed 2 or 3 times annually have very 
little lespedeza but the stand of crown vetch is excellent. Sericea is most competitive 
toward crown vetch on unmowed areas because of its upright growth characteristics. 

In the competition between crown vetch and sericea seeded together, crown vetch 
usually dominates on cool or warm slopes if the subsoil materials are high in calcium. 
Sericea lespedeza is more aggressively competitive toward crown vetch on warm than 
on cool slopes. On infertile soils, especially highly acid ones, sericea lespedeza be
comes dominant. Crown vetch growth during the early spring season when sericea is 
dormant will finally shift the stands to crown vetch dominance under favorable soil and 
climatic environments. 

SUMMARY 

stands of crown vetch are now persistent along Virginia highways on all geological 
soil formations in Virginia except the coastal plains where there has been little adaptive 
research. It may be eslaulishell on new bare slopes or overseeded into slopes along 
highways where the grass sods have degenerated. Crown vetch is adapted best to the 
more northern and mountainous regions of Virginia, but stands have persisted without 
maintenance for more than 8 years in areas in the southern Piedmont on limed soils. 
The oldest stands have had little or no maintenance in 12 years. 

This report is a research summary on establishing crown vetch for new seedings on 
bare slopes and on slopes where grass sods have degenerated. Lime, fertilization, 
rates and dates of seeding, grass associates, and seed treatments were investigated. 
Seedling morphology as related to spreading and the effects of mowing management is 
briefly discussed. 

Persoimel of the Virginia Department of Highways are obtaining successful stands 
of crown vetch in the southwestern region, and crown vetch is being specified in certain 
new contracts. 
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Roadside Dry-Land Planting Research 
in Montana 
RICHARD L. HODDER, Montana Agricultural Experiment Station, 

Montana state University, Bozeman 

Dry-land planting of roadsides under semi-arid growing conditions is 
costly. The greatest potential in savings may be realized by reducing 
the cost of planting stock and the amount of handwork through mechani
zation. Two possible approaches seem logical to successful dry-land 
planting of adaptable species-either put roots down below the dry upper 
soil layer where the soil moisture is or bring the soil moisture up to 
where the root system is. The Montana Agricultural Experiment station 
is investigating several systems, one of which is particularly well 
adapted to complete mechanization from nursery to roadside-the nur
turing of seedlings in narrow but extraordinarily long tubes used as pots. 
Rooting response is a function of species, potting-soil texture sequence, 
and composition of the confining tube. Placing undisturbed roots of 
actively growing "tubelings" down in deep soil moisture reduces trans
plant shock, growth stagnation, need for irrigation, and maintenance. 
Advantages of tubelings in nursery production include reduced space re
quirements, quantity of soil, and labor and ease of transportation. 
Another approach to dry-land planting is the use of plastic-lined plant
ing basins to reduce evaporation and to condense soil moisture. When 
the funnel-shaped liner is stretched and sealed over the basin and 
weighted near the exposed plant, condensate trickles downward toward 
the plant and irrigates it. The quantity of condensate is determined by 
soil moisture conditions, temperature differentials, liner color, soil 
texture and color, basin area, and leaks in the liner. Condensate col
lected beneath clear plastic liners exceeded that of black liners by three 
times. Only small quantities of water are necessary to maintain a small 
growing plant under evaporation-controlled conditions. 

•SHRUB PLANTING on roadsides in the semi-arid portions .of the western states is 
costly business , characterized generally by high mortallty and very slow growth and 
development of stock. The evaporatiQn potential commonly exceeds annual precipita
tion by several times in much of the area. Expensive irrigation systems have been in
stalled in many major interchanges and rest stop areas, but often the alkaline salts 
contained in the deep well water make it unfit for prolonged irrigation purposes. 

It is mandatory that more economical and effective systems be devised for providing 
permanent roadside vegetative cover. This may be accomplished in part by emphasiz
ing the importance of species adaptation to prevailing growing conditions and by devel
oping new dry-land seeding and planting methods. Research involving 2 new dry-land 
planting teclutiques will be included in this discussion; other promising possibilities 
are being investigated by the Montana Agricultural Experiment station in cooperation 
with the Montana state Highway Commission and the Federal Highway Administration. 
However, materials and ideas within this report are those of the author and do not 
necessarily reflect the opinion or approval of the Montana state Highway Commission 
or the Federal Highway Administration. 
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It is apparent that the greatest cost reduction in seedling tree and shrub planting 
could be achieved if one were to succeRRfully incrP.ase the rate of plant survival, lower 
the high cost of planting stock, and reduce the amount of handwork now required by the 
usual standard planting processes. The implications of a planting method conducive to 
complete mechanization are tremendous, and the potential savings make it universally 
appealing. 

Two possible approaches seem logical and essential to successful dry-land planting 
of adaptable species: either put the roots down below the dry upper soil layer so that 
soil moisture is directly available, or bring the soil moisture up to where the root sys
tem is. Both approaches and combinations of the two are currently being field tested. 
The systems described may appear radical, yet it is only the particular methods of 
utilizing and applying familiar principles that are new. One system is conducive to 
complete mechanization. Initial work has already eliminated some faults of the plant
ing processes. 

PLANTING SYSTEM 1 

Deep-Tube Potted Plants 

One departure from standard techniques, such as balled and burlapped or canned 
stock, utilizes a completely different concept of shrub materials production. It re
quires far less nursery space, soil, and labor, and facilitates banclling nnd transpor
tation of plant materials. This procedure involves the nurturing of seedling stock in 
small-diameter, long tubes used as pots in order to encourage development of narrow 
but extraordinarily deep root systems. Placing actively growing undisturbed roots 
within deep soil-moisture reserves eliminates the need for irrigation and extensive 
maintenance during the establishment period. It reduces transplant shock and growth 
stagnation. 

Previous greenhouse work on the propagation of native shrub materials demonstrated 
root development of some species to be particularly well adapted to rapid longitudinal 
growth when planted in narrow but deep confining pots. Late spring planting of these 
native shrub seedlings after being removed from the impervious pots proved outstand
ing compared to standard stock. 

This improvement in technique over regular procedures prompted attempts to de
velop extraordinarily long root systems. Plants were tested in decomposable pots 2½ 
in. in diameter by 2 ft deep. Approximately 2,000 tubes were filled with potting soil 
and planted with a variety of nursery stock in preparation for dry roadside testing 
(Fig. 1). These were called "tubelings" to distinguish them from standard control 
stock. They were kept in the greenhouse for as many as several months until roots 
reached the bottom of the 2-ft tubes. 

A great deal was learned from the initial trials with tubelings. As the root develop
ment period progressed, it became more obvious that the composition of the potting 

tube was less than satisfactory, especially 
those tubes that were on the outside of 
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Figure 1. Tubeling with cover removed exposes ex
traordinarily deep root system developed within tube; 
species is common caragana (Caragana arborescens) . 

grouped tubes as arranged on the green
house benches. Tubes ·within a dense 
grouping were continually damp and thus 
became gradually weaker as the root de
velopment period progressed, whereas 
exposed tubes remained dry, crisp, and 
impenetrable. 

It became evident that the degree of 
success and speed of response in forcing 
deep root development were a compound 
function of species, potting-soil texture, 
and composition of the confining tube. 

The arrangement of soils in sequence 
from a coarse sand at the top of the tubes 
to a fine silt loam at the bottom was found 




