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GRASS GROUND COVERS FOR HIGHWAY AREAS 

Methods of establishment of grass ground covers to protect 

bare soil are now st~ndard highway construction operations in States 
where 1rasses are a natural P,Srt of the open country landscape, 
Accumulated information regarding seeding and 'sodding practice de
rived from the experimental work done in the past seven years of 
the roadside development program has been useful. But, as this re
port will ~~y to outline, highway, soil and landscape engineers have 
only begun to solve many of these grassing problems, 

For example, a recent survey shows that some two million 
pounds of 1rass seed were used by the State highway departments 
during 1940, Olly about thirty kinds of . grasses were used in th.is 
work, wher.eas we have some eleven hundred species of net ive and nat
uralized grasses in North America, 

We know that many native drought resistant grasses in all 
regions succeed in establishing themselves under soil and moisture 
conditions wher·e no artificial iiressing method can apparently 
succeed. 
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We know that • eed of many of these best native iirasses is 
not \avaih1ble in · the open market, particularly in the warm humid 
and dry climatic re1ions. 

Jt will be the purpose o~ this report to briefly sunmarize 
the hish poi'nt• of an analysis which has covered about two thousand 
State Hiehway Projects in all re1ions of the c0tmtry. From records 
of this hi1hway field work and from available publications, we have 
derived certain basic principles which appear to apply to seedin1, 
,oddinl and 1rass 1111lchin1 operations wherever 1rasses can be 1rOIII), 

We will also try to indicate by this analysis ~ few of the 

•in problems on which we must have more field investi1ation, if we 
are to have better 1raiis 1r0tmd covers on our hipay areas. 

Defrn It I on of. Terms 

The term crass as here used will refer to the true: 1raues 
only. These includetbecerealsor1rains (rye, wheat, etc.), bunch 
1rasses such as br00111Sed1ie, bluestems or Indian 1rass, and low 
ctwaifturf1ras1 typea, _•uchasKentucky blue1rass, the bent 1rasses, 
aiffalo 1rass, Bermuda 1raas, and the like. The le&U!Jles (clovers, 
vetches and lespedesas) have many special uses in hi1hway seedin1 
practice but will not be discuued· except wh~re incidental to the 
establishment and 1rowth of the true 1rasse-.. 

thd9r methods of eatablishnent of 1rasses are iocluded the 

fo11ow;n1: 

Seedini - (broadcast seedin1, drill seedin1, row•eedin1~ is 
the establishnent of 1rass by seed. 

Hay 1'.Jlch Seedin1 - Seed for certain CQffl110n native 1rasses 
cannot be secured from conmercial sources. Such 1rasses have been 
established by cuttin11rass containin1 the seed and spreadin1 the 
cut hay over slopes to be seeded, · 

Sprit1in1 - (check spri11in1, row spri111:in1, broadcast 
spri11in1) is the establishment of a 1ra1111 by plantin1 individual 
1rass plants, spr.i1•, stolons or rhizome•, usually in rows atd at 
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a measured spacing, This is a variation of the method of broadcast 
planting of stolons or root cuttiniis of the turf forminii iirasses 
coornonly used for grasses such as the Bents, which have been used 
in northeastern and northwestern coastal regions, 

Broadcast sodding• (topsop plantinii) (mulch s odd i ng) (grass 
rrulchinii) (broadcast sprigiiinu;). A soddinu; method bas ed on the ex. 
cavation of grass sod or turf with severs 1 inches of the soil be law 
the sod, This mixture of sod and earth is spread over a prepared 
'seed bed' or area to be sodded. 

Block Soddinu; • (check sodding) (tuft soddinii) (spot sodding), 
A method of sodding based on the use of small squares or blocks of 

sod placed at definite intervals on the ground surface. To be suc
cess'ful, block sodding implies the use of grasses which spread by 

stolons or root stocks (rhizomes), and the occurrence of good soil 
between blocks or tufts of sod . 

Strip Soddinii - (trench sodding). A method of sodding used 
on slopes usually considered too steep for successful seeding. Sod 

strips are usually placed at right angles to the direction of high
way slopes. Bare spaces between strips are usually seeded, 

Solid Sodding - (block sodding), as the name implies, is the 

use of continuous cover of sod placed in rectangular sections or 
rolled strips. Solid soddinv; is usually confined to drainage chan

nels and other special areas where inmediate soil protection is 
required, 

Nurse Crop - A quick germinating annual or perennial grass 

or grain crop which serves to shade the slower growing, tender turf 
forming grasses until these are well established. 

Legume - For the purposes of the report, a legume is a plant 
of the clover, vetch, or lespedeza or related group, which has the 
ability to fix ni troiien in the soi 1 by means of bacteria in the 

nodules on its roots, 

The Climatic Regions 

Grass types and species on a given area are a direct result 

of certain combinations of temperature, rainfa 11 and other climatic 

factors. 
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figure 2. The Deeert. An Arizona roadeide where a.rinual rainfall ie 
leee than the approximate 12 inches necessary for eemi-arid type or grase. 

Figure 3. Typical cool, humid corulitions here permit bluegrass-rescue 
types of sod, to become eetablisbed within one eeaeon, by seeding on llllll.ch
ed lightly topsoiled slopes. Because of difficulty of machine mowing these 
steep elopes, this sod will be permitted to gradually become converted to a 
ground cover 0£ native aster, goldenrod and blueberry-, Swnac or sweet tern 
types or shrubs. 
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Examination of the map in FiilJre 1 will show a very general 

d somewhat arbitrary division of the United States into three 
811 
cJlmBtic regions. Except for local islands in these regions caused 
by hilh altitude end special location with regard to prevailing rain 
bearlnl storm winds, each of these regions shows certain climatic 

character istics. 

The Cool Humid Region receives 20 or more inches of annual 
rainfall, and includes the great part of the Northern and Central 
hardwood and Northern evergreen forests, the tell grass prairie 
types of vegetation and the Northwest Coastal forests. Some of the 
best turf grasses are readily grown in th.is region. Since the best 
turf erasses here produce abundant seed, seedina: is a conmon practice. 

The Warm Humid Rea:ion includes the Gulf and South Atlantic 
Coast areas and 'the lower Mississippi bottom lands. Rain fa 11 here 
is equal to or better than the average in Cool Humid areas. Warm 
season temperatures and rates of evaporation dur inv: the growing sea
son are higher, however, and the typical grasses of the Cool Humid 
rea;ion cannot as a rule be readily established or rrown here. 

The turf forminii grasses, such as Bermuda iirass, carpet grass 
and others, -do not produce abundant viable seed. over the great parts 
of this region. As a rule, therefore; seedinii is not practicable, 
and sprigging or sodding methods are used on highway areas. 

The Dry Region. In the plains area lying between the tall 
gras, prairies and Southern Pine forests to the East and the Rocky 
Mountain, Sierra Nevada and, Coast Mountain ranges on the West rain
fall i ' generally lower than the average 18 to 20 inches required 
for all but the most drought resistant grasses. Local native &rasses 
can be established in all but arid or desert areas, (See FiilJre 2) 
but seed in large quantities for many of the best of these is not 
as yet available from corrmercial sources. 

Grasses of the Cool Humid Region 

Because of contact with the 'Old Countries' and partly be
cause of a climate resemblin1 that of Western Europe, the rrasses 
used in seeding highway and park areas in the Cool Humid region up 
to the present are largely of imported types and strains. Kentucky 
bluegrass, red · fescue, red top and . several comnon types of• Bent 
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grasses have been largely developed from European or New Zeeland 
types of dwarf turf forming grasses. 

There are also in the Cool Humid region many native bunch 
grasses which can and will in the future be developed for highway 
slope protection. Where these native grasses are dominant on aban. 
doned fields in a locality, every possible effort should be made 
to develop methods of establishing such grasses on cut and fill 
slopes. These many bunch grass types are drought resistant, grow 
well in poor sand and clay soils, have fine winter color and furnish 
quick and effective soil protection particularly on steep rough 
slopes where a smooth dwarf turf cannot be maintained. Such bunch 
grass types cannot, however, replace the dwarf turf grasses for use 

on shoulders, gutters and other special areas where a smooth turf 
is required. (See Table 1) 

Grasses of the Warm Humid Region. Here Bermuda grass is the 
lawn or turf grass species supplemented by carpet, St. Augustine 
and other dwarf turf grasses to the South. For protection of cut 
and fill slopes · many native bunch grass types are found 0 which with
stand drought and heat and poor soil better than do some of the 
dwarf species. ,Unfortunately, seed for these native grasses is not 
conmercially available, though the Department of Agriculture and 
State Experiment Stat ions_ are carrying on research in seed collec
tion methods. (See Table 2) 

Grasses of the Dry Region. Oily a very small percentage of 

available 'native irasses have been used in grassing or seeding 
roadsides in the dry region. In the North, the Fairway strain of 
cres't:ed wheatgrass (Agropyron cristatum) has been seeded; and suc
cessful experiments have been conducted with Western wheatgrass, 
smooth bromegrass, dropseed (Sporobolus species) and a few others. 

In the southern half of the prairie regions curly mesquite 
(Hilaria), buffalo grass (Buchloe), slender wheatgrass,aodwestern 
wheatiirass (Agropyron species), sand reedgrass (Calamovila), and 
various other native types have been tried on an experimental scale, 
The U. S. Department of Agriculture and the Agricultural Experiment 
Stations of the various States are conduc.tlng experiments in the 
collection of seed and in seeding methods for these native grasses 
and their use in the future will be undoubtedly expanded. (See 

Table 3). 
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Figure 4. A highWB.T in typical wal'!ll, humid region. Here on a sandy 
1011, sprigged bermuda gra.ea baa become well established on both slopes 
and gutters. On shoulders and slopee where guardrail baa been eliminated, 
and all sharp angles rounded, 1110win& can be done with efficient motori,ed 
equipment. 
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Figure 5. Typj.cal l)ry Region Co1,U1try 1n the fop\bJ.lla .Jo! the Rocky 
llountaine. Annual rainfall of approximate~ 12 to 15 inches penuits good 
grue ground cover on J;lighway areae-_prov:1.ded elopes are well flattened 
811d rounded and such drought resistant grasses as Crested Wheat Graee 
•eeded on a well prepared seed bed. The slope to the left might well have 
been flattened to Jtl to open vision on the ounre and to encourage grass 
growth. 
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General Conditions Which Favor Grasses 

As experience has now shown, well selected grasses can be 
established in any climatic re1ion, by me of several methods, on 
hi&hways where rainfall permits 1rass growth and where limiting con. 
ditions such as drainage, bad soil texture, or low soil fertility 
can be improved or modified to favor grass growth. 

Site conditions which favor the growth of grass ground covers 
in all regions include for example: 

1. Open sunlight. Few grasses can survive unless some de
gree of sunlight can reach them, Under conditions of complete shade, 
various types of vine or herbaceous ground covers are usually 
indicated. 

2. Surface moisture. An average annual precipitation of 
more than 12 inches with occasional rain during the 1rowing season 
or heavr snow previous to it, are essential for rapid turf grass 
establishment. Under hi&hway conditions artificial watering is sel
dom practicable. Deep rooted bunch grasses can som~times be grown 
on highway slopes under climatic and soil conditions too dry for 
dense turf or sod formation. Certain shrub ground covers will grow 
under condit.ions which permit no grass &rowth. 

3. · Adequate drainage. Most grasses prefer well drained 
sites. Few 1rasses will long survive standin& water about their 
roots. Sub-surface draina1e measures may be necessary for satis
factory turf production on impervious clays or clay loam soils, 

pert ~cularly on traffic islands, waysides, airfields and the like, 
where runoff occurs at a slow rate because of flat grades, 

4. Moderate slopes. All grasses &row more readily under 
conditions which permit surface water to penetrate the ground. Rate 
of surface runoff increes_~s as slopes become steeper and penetra
tion of surface water diminishes accordingly. Cn very steep 
slopes (1½:1 or steeper), grasses will usually tend in the humid 
reitions to be replaced by deeper rooted perennial or woody ground 
cover plants which do not depend on surface water alone for survival. 
The choice of a ground cover type should be governed accordingly 
where ground cover other than itrasses can be grown . Grasses will 
also require occasional mowinK, Such mowin& can be readily done on 
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easy to moderate slopes (2½ or 3:1 or flatter)'without recourse to 

hand tabor. 

S. Permeable so I 1. Friable sandy or loamy soils are of great 

advantage in encouraging rapid grass growth. Dense healthy 1rass 
,od can rarely be main,teined on hard clays which bake or a;laze dur-· 

inl sunmer weather unless fine cinders, gravel or sand and similar 
porous materials can be added to such clay soils. Nature loosens 
up hard soils and adds organic matter to them in humid regions by 
means of coarse annual weed a;rowth which tends to develop a modified 

soil on which perennial weeds can grow. Growth and decay of the 
perennial weeds in turn tends to provide a still more friable and 

porous soil with added organic matter which encourages establishment 
of permanent grasses, 

6, Reasonable fertility. Rapid establishment and growth of 

1rasses depends to a large extent upon available plant nutrients, 
11tus coo-mercial fertilizers with 10:6:4or other hi1h nitroa;en con
tent may be of great value when added to poor soil on the averace 
hipay slope or shoulder area, In dry we~tern regions the value 
of farm manures has · been emphasized by roadside seedinc and soddinc 
experiences because the organic matter contained helps to conserve 
moisture in the soil. Once grasses are established, natural a;rowth 
and decay of root and top systems tends to add ora;anic matter to the 
soil and improve both texture and fertility, 

7, Maximum and minimum temperatures. In general each type 
and species of 1rass appears to have certain daily maximum and min
irrum terpperatures which favor or discourage rapid germination of 

seed anti rapid growth of a;rass after aermination. The fact that a 
grass such as red fescue does not compete successfully with other 
grasses south of the approximate Mason and Dixon line is probably 
due largley to high daily sunmer temperature averages in southern 
regions, Bermuda grass, by contrast, 1 seems to be larce ly control
led by hia;h sunmer temperatures which are as favorable to it as they 
are unfavorable to the red fescue. In other words, northern a;rasses 
appear to be unaffected by cold winter temperatures but adversely 

t. It was deterained by laboratory and field ei:periaents that Ber • uda 
graaa aeed, tor e"a • ple, does not ger • inate until aYerage daily te • perature 
reaches s point be tween II~ and 11ll degree a, F. (This would aean that Y iab le 
Ber• uda grass s eed in Rort.hern ll&ine, tor ei:a • ple, • ight f'ail to ger • inate 
altogether,) See Unher a i.ty of &rkansaa Bullet ion llo, 40ltby I, L, llieho.n, 
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effected by hot wea ther dur i n g the growlni season. Bermuda gr8311 

i s not only unable t o withst and heavy l ong c ontinued frost, but is 
a-ls o adve·r se ly e ffected by cool suume r temperR.ture s i n the north or 

cool spring t empera tures in the northern par t of the warm humid 
region. 

8. Soi I react ion. Certain groups of grasses require acid 
soils, among these being the common bent grasses and red or Chew. 

ing' s fescue, Others tend to survive only on s 1 ight ly acid or neu. 

tral soils, Kentucky bluegrass being a case in point, A third group 

of grasses, as for example salt grass (Distichlis ), requires defini. 
tely 'alkaline soils. Where pH content (acidity or alkalinity) is 

a controlling factor it may be a 'waste of time' to try to alter 
such soils by liming or other methods except on relatively small 

areas, Rather should a grass type be selected which fits the pre. 
veiling pH content of common existing soils on highways or airports, 

The 'plant indicator method' of soil and site analysis may 

be both quick and sure in case of doubt. · For example, on highways 

where existing and living ericaceous plants are corrmon, soils are 

c~rtain to be definitely acid, 

From the standpoint of highway design, the meaning of these 

factors is clear, Slopes, gutt e rs and road shoulders must be even 
more carefully designed (See Figure 6) with corres ponding care in 

soil preparation in localities and regions where climate and soil 
are unfavorable to grass growth than elsewhere, if such highway 

areas are to be quickly and completely protected against erosion, 

Analysis of the Site 

We have thus seen that there are limiting factors on every 

site which control the rapid and permanent establishment of grasses. 
Good technical analysis of these factors, as well as of those con

cerned with traffic use of grassed areas, is the key to success. 
Factors such as temperature, rainfall and others which cannot be 

modified must be accepted, and methods and grass see ds or sod select

ed and adjusted to them. 

Factors such as soil texture, soil fertHity and drainage 

can sometimes be improved and modified by the' use of conrnon local 

or easily procured materials, Where such improvement of the site 
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Figure 6. A new highnr in Dey Region country. Here slopee are too 
eteep tor ready establishment ot any type of ground cover. Special mulch
ing, fertilizing and watering 11D111t now be done it these alopee are to be 
protected. Without elope protection guttere and culverts mAy well beco!IIS 
clogged with earth during the first heavy rainfall after ~onetruction. 
SUcceaatul. ground cover establishment muet be built into original deeign. 
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is practicable the~e adj us table factors need not seriously affect 
choice and use of grasses and of seeding and sodding rrethods. 

Selection of a Method of Grassing 

The following factors tend to influence or determine the 
choice of a method of grassing: 

Character of the site. Slope ratios, character of soil, 
direction in which slope faces; these and other local conditions 
will tend to determine the method of grassin&, As a rule, on mod

erate slopes (about 2: 1 or flatter) under reasonably favorable soil, 
and climatic conditions, seedin1 is the preferred method in all 
regions where seed of the required grasses can be secured. o, steep 
slopes (1½:1 or 1:1) seedin1 is rare ly effective unless combined 
with mulchin1 or other special me thods. 

Growth habit of grass species. Certain low dwarf grass 

species, such as buffalo grass, Bermuda grass and centipede grass, 
do not usually produce large yields of viable see~. Many native 
grass seeds are not handled in quantity by conmercial dealers. Such 
grasses must, of course, be established by soddini, sprigging or 

other ve11:etative methods for the time bein11:, 

Cost of work. Ch open country highways, where woodland, 

prairie or farm lands are found, costly solid or block soddini me• 
thods will usually be avoided in favor of simple economical mulch

in& ifnd seeding or broadcast sodding at 1/ 5 to 1/ 10 the cost of 
solid sod. Chly in special areas such as drainage channels can the 
cost of solid sodding be justified as a rule. 

Season when work must be done. Seeding is usually most suc
cessful during early spring or early fall seasons during which soil 
is easily worked and rainfall can normally be depended upon in a 
particular locality. Soddin11: or sprigging in humid regions may be 
done durin11: late spring and early sumner seasons when seeding will 
normally fail to produce results, and maybe fairly successful dur
ing any season of the year when the ground can be worked , in re
gions of good sunmer rainfall and reasonably favorable soil texture. 
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Soll Preparation and Fertilizing 

Experience tends to indicate that texture of soil is perhaps 

ettemost usual limiting factor in establishing healthy grasses under 
average roadside conditions. Fertility is also a major factor in
fluencing rate of establishment particularly on poor clay or sandy 
soils, A well tilled, reasonably fertile and friable seed bed or 
base for sodding is thus usually the 'sine qua non' for successful 
seeding or sodding. Fertility can be obtained by use of complete 
conwnercial fertilizers or farm manures. Good tilth, however, js a 
product of correct mechanical and chemical soil analysis plus man 

and machine labor. 

Plows, harrows and similar agr icu 1 tural equipment are conrnon
ly used in soil preparation for any large scale seeding or sodding 
operation. We 11 flattened and smoothly rounded cut and fill slopes, 
and broad well rounded gutters are usually necessary, therefore, 
for successful grassing operations on any large roadside mileage; 
first, because tractor or horse-drawn equipment cannot be readily 
used on slopes much steeper than about 3:1; and secondly, because 
hand methods of tillage required on 2:1 or steeper slopes cannot 
be as thorough or as economical as practicable machine methods on 
8 well graded cross section. It will be understood that under ex
tremely favorable porous soils with rainfall evenly distributed 
through the growing seaso11, such as in Northern New England, or the 
Northwest Pacific Coast, grass can almost be itrown on a 'barn roof' 
or on slopes as steep es 1½:1. In the dry southwest, for example, 
a broad well rounded cross section with all slopes 4:1 or flatter 
such as the State of Texas has developed is an a_bsolute necessity 
for sa-t;tisfactory grass ground cover in that region. 

' 
Where soils are impervious and summer temperatures high, it 

would appear that failure of grassing operations may often be ex
pected unless soils are amended by adding send, cinders or equivalent 
fine granular materials to heavy clays. Also a well flattened and 
rounded cross section with moderate slopes should be installed be
fore seedin& or sodding, preferably durinit ori&inal construction. 
Water must penetrate slope and shoulder surfaces if a drou1ht re
sistant deep rooted sod is to be obtained. Both ·steep slopes and 

impervious soils limit or check this penetration. 

Time and space do not permit discussion of uses of lime and 
fertilizers here, but the outstanding results secured by use of 
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10:6:4 and other complete high nitrogen content fertilizers together 
with ground limestone where indicated by soil analysis speak for 
themselves in a number of cooperative projects by the U, S. Golf 

Association (Greens Section) and the Bureau of Plant Industry 
throughout the country, Fertility in the form of nitrogen permits 
young grasses to become well established before the hot dry SUIT1ller 

or freezin& and thawing of winter begins, to put the new grasses to 
the final test of survival. Ground limestone improves almost any 

soil texutre end renders plant nutrients more quickly available for 
the use of rirasses, Fertilizers tobemost effective will probably 

best be well incorporated into the top two to three inches of soil, 
Topdressing as practiced in parks and on golf courses and lawns must 

be reduced to a minimum under the long mileage of the usual open 
country highway system, This implies fairly heavy application of 

fertilizers in original seeding operations. (See Turf Culture, 
March 1941, pa2es 142 to 155 'Principles Underlying Fertilization 
of Turf,' and pages 155 to 169 'Buying Fertilizer for Turf.') 

Observations Regarding Seeding Practice 

Climatic and soil conditions vary widely in localities of 

all regions, and seeding methods on roadsides must be adaptable to 
limiting factors which may be present on any site, There are, how
ever, certain principles which appear to apply wherever grasses can 
be established by seed. 

1. A friable porous soil. seed bed above a firm reasonably 
porous or tile drained subbase is usually necessary for successful 

seeding, Some addition of nitrogen in the form of a complete fer
tili Z:er can always be reco!ll1lended so that young grasses become 

quickly established and are ready for the hot su!ll1ler or cold winter 
weather, 

2, Grass seed mixtures should be of known adaptability to 
climatic and existing site, soil and drainage conditions, For ex
ample, co!ll1lon bluegrasses should not be seeded on dry region road
sides nor will western wheat grass 'do much' in the Northeast, 

3. Seedin& should be done at a favorab1e season in spring 

or fall or during late fall or winter when no germination of seed 
before the next 1i:rowing season is likely. In other words, if germ• 

ination occurs just before or ,during a dry hot or very cold season 
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,rass plants will usually fail to ~urvive. For example, fall seed
inl in Maryland should be done before about Septen-ber 15, or after 
[)ecember 15 when no aermination will be expected before spring, 

4. Seed should be of known species, !mown purity and viabil
ity and sown at a measured ra~e per unit of area. (See Table 4) 
Without such control of seeding it is impossible to check operations 
for causes of failure. · 

5 . Mechanics of seeding operations must not induce checks 
in arass growth. Conmon operations which reduce rate of arass 
irowth, or prohibit 1rowth, are: covering seed deeper than about 

1/2 inch, seed bed too loose in sandy soils or seed bed compacted 
with heavy rollers where clay and clay loam soils occur, 

6, Roadside seeded areas particularly on slopes should be 

n,..1lched with hay, straw, manure or other materials when available, 
especially on slopes facin& to the south and west, Mulch used on 

seeded areas should be shallow and loose enough so that 'ground 
surfaces may be visible through the rrulch,' . 

7, Seeding operations shou.ld be performed under supervision 

of experienced personnel. Establishment of a permanent 1rass turf 
may often be more difficult from a technical point of view under 
averaa;e roadside conditions than establishment of any other type 
of 1round cover. The appearance of fine young; grass, or of we_ll 
established sod may indicate success at first. A season or two 
later, however, unless seedin1 or sodding was well planned to fit 
the site the grassed area may be completely bare of cover, 

8. Seedinii is the preferred method over all others where 
viabi' seed is available and where site conditions and purposes of 
iirass _ina; permit it. Even in the warm humid region future seed 
sources may be developed for Bermuda and other gras _ses and present 
sprigging or sodding methods replaced by seeding;, 

Observations Regarding Vegetative Grassing Methods 

Various methods of sodding, strip sodding;, block sodding, 

broadcast soddii:tK or sprigging are used: 

After a study of specifications for these operations we have 
tried to searegate a few principles which appear to apply in all 
regions to any veaetative method of arassing, 

83 



TABlE ij 

Minimum Percentages of Purity, Germination, and Pure Live Seed and 

Maximum PercentagesofWeed Seed to be expectedlnHlgh Quality Seed 

of the More Important Turf Grasses, Together With the Approximate 

Humber of Seeds in a Pound of Each 

Minimum 
purity 

Kentucky bluegrass 98 

Trivialis bluegrass 98 

Redtop 99 

Colonial bent 99 

Creeping bent 98 

Velvet bent 94 

Chewings fescue 99 
I 

Red fescue 

Bermuda grass 

Italian rye grass 

Perennial ryegrass 

Crested wheatgrass 

95 

99 

99 

99 

98 

(~ Purity times germination) 

Minimum 
germi
nat I on 

88 

88 

91 

91 

92 

85 

86 

85 

91 

95 

93 

92 

Min
imum 
pure 
1 Ive 

Maxi
mum 

weed 
seed seed 
(*) 

86 

86 

90 

90 

90 

80 

85 

81 

90 

94 

92 

90 

0.3 

0.3 

0.5 

0.2 

0.2 

0.4 

0.2 

0.2 

0.2 

0.2 

0.4 

0.3 

Approximate 
number of pure 
seed In a pound 

2,250,000 

2,500,000 

5,000,000 

8,000,000 

6,000,000 

10,000,000 

600,000 

600 , 000 

1,750,000 

225,000 

300,000 

330,000 

From Turf Cuiture - March 1941 
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1, Soi 1 preparation. A well loosened reasonably fertile 
•seed bed• · with sufficient fertilizer in the form of a complete 
conmercial fertilizer to give sod or sprigs a quicker start·, is 
usually desirabl~ in vegetative operations as it is with seeding. 

2, Grass sod or grass plants or cuttings ·should be selected 
from conmon available s·ources where soil and moisture conditions 
are roughly equivalent to those on sites to be &rassed, Sandy or 
clay soils, shortage or surplus of moisture, and well defined acid 
or alkaline soil reactions represent factors, among others, which 
control correct choice of kind of &rass plants or sod. , 

3. All grass sods, roots or plants must be kept moist dur
ini grassing operations, Wherever possible, cutting of sod or 
spriis should be done at · about the same rate as installation to 
reduce time of storage of plants or sod. This is another way of 
saying that, as far .. ·as possible, living grass sod should be cut as 
near as possible to the site of final installation. 

4, Methods of sodding or sprig planting are usually adjust
ed to .the special soil protection problems of the site, Thus solid 
sodding is indicated in drainage channels ot on steep slopes where 
surface water _flows in heavy volume and at high velocity. Sprigging 
or strip, block or broadcast sodding are used on slopes or shoulders 

where .there is no such concentration of surface water. These methods 
in time will produce results equal toor better than solid sodding, 

s. Methodsofvegetative grassing are adjustedtomeet spec
ial growth habit ' of grasses used. Thus Bermuda grass is adapted 
to sha llow broadcast sodding because ofit:, mat-like stolon growth: 

A . 

Beach grass, · with its heavy coarse rhizomes, is 'deep planted• in 
tufts or sprigs, 

6, Mulch Ing has not been practiced with spriuing or sodding 
methods of grassing to the same extent as with seeding methods. A 
loose shallow hay mulch well shaken at the time of application 
should aid sprigged or sodded grass as it does new seeding, 

7. Broadcast sodd Ing or spr lgg Ing is preferred over solid 
or strip sodding wherever practicable, Cost of broadcast {mulch) 
sodding averages about that of seeding under equivalent conditions, 
Cost of solid sodding per area unit maybe 10 to even 20 times that 

of seeding or broadcast sodding; 
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Some Common Mistakes in Grassing Operations 

Analysis of past seeding and other grassing operations brings 
out a number of errors which are being, or should be corrected, 

1. Selection of seed formulas, or Krass plants, without re. 
ference to evident limiting factors of the site. For example, coot 

humid grass species such as Kentucky bluegrass have been used in 
dry region roadside seeding: sod from good moist pasture soils has 
been placed on dry infertile cuts and fills, Grasses which prefer 
very undy soils have been planted and seeded on clayey or loamy 
1oils and vice ver1a. 

2. Seeding at too high a rate on relatively sterile road
side soils. O>servation indicates that rates of seeding as low as 
35 to 50 pounds per acre may produce satisfactory results. In the 
Plains area rates of seeding lower than this ere often rec01T1T1ended, 
Roadside seeding at a rate of more than 150 pounds per acre has 

generally failed to produce grass turf equal in stamina and drought 
resistance to that from lower rates of seeding in the two humid re
gions. Rates of 35 to 50 pounds per acre have frequently produced 
excellent results particularly on dry sites. 

3. Seeding of lawn types of grasses on infertile clays or dry 
sandy soils. Lawn dwarf turf types of grasses have been specially 
developed for good moist 'controlled' types of soils. Broomsedge, 
Indian grass and similar types of existing native grasses usually 

tend to take over infertile roadside sites, regardless of original 
seeding or sodding. Seed sources should logically, therefore, be 
develpped for these native grasses particularly for cut and fill 
area~• outside the gutter line where a low turf is not needed, and 

where topsoiling or intensive soil amendment is impracticable. 

4. Covering seeds too deeply, either with soil or rrulches 
or both. Young grass plants are delicate and cannot penetrate more 
than shallow rrulch or soil coverings, 0,e half inch of clay soil 
may ki 11 90 percent of young grass plants. 0,e half inch of sand 
in a dry region may be about the right cover. As a rule the finer 

the seed the lighter should be the earth cover. (See Table 5) 

5. Seeding or sodding too late in Spring or Fall in regions 
of very hot surm,er or very cold winter. Young grass plants suddenly 
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TABLE 5 

Relation between . seed wei1ht and total percenta1e of emerience of 
typical 1rasses, avera1ed for five : types of cover in1 soil raniini 

from clay loam to li1ht sandy loam. · 

li,_nd. of Grau 

sud•n 1rass 
"'9adow feacue 
Perennial rye 1rass 
c,ested wheat 1rass 
o,chard 1rau 
Timothy 
Kentucky blue 1rass 
Redt:op 

NOIIS: 

No. of Seeds Percentage of1emeraence In 
per pound green house at different depths 

50,000 
225,000 
300,000 
330,000 
600,000 

1,200,000 
2,250,000 
5,000,000 

0 
79 
94 
99 
83 
76 
85 

f33 
80 

of earth coyer In loob11 

¾ 1 2 3 
63 57 51 47 
89 81 52 13 
96 96 87 69 
74 64 15 1 
57 45 11 0 
7S 61 3 0 
61 23 0 0 
60 38 0 0 

(1) Above table adopted from 'The (1-rpnce of Grass and Le1ume 
Seedlin1s ~!anted at Different Depths in Five Soil Types' by 
R, P. r.t.irphy and A. C. Arny • Journal of the American Society 
of A1ronomy • Janµary 1939, 

(2) Note that the finer 1rass aee_ds sho\Jld be covered very li1ht ly 
for maxinum crass production, Coarse heavy seeds may survive 
a 2 or 3 inch cover · • 

. (3) il,ove tests under field conditions show relative ; amer1ence 
percenta1es with 1ermination reduced 25 percent to 30 percent 
for some seeds as compared to1above. 

(4) Accordin1 to M..trphy and Arny - • If the depth of plantin1 which 
ii:V•s · the maximum total emer;ence ls used for a liven species 
it should be possible to obtain a desirable stand by plantin1 
less seed per ac.re than has been practiced by farmers and of.ten 
recomnended by a;ronomists. ' 'The depth of pla,itln1\ was fOUl)d 
to be the most important factor which determined the total 
emer1ence of ••edlin1s--•···' 
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forced to withstand extreme hot and dry or cold freezing weather 

usually die, Youn11: 11:rass plants, like youn11: wild animals are, in 
nature, born at a season which favors survival, 

6, Seeding or soddini on soils too poor to produce sath. 
factory 11:rass growth. Formation of a good 11:rass turf usually re. 
quires addition of ferti] ity particularly with respect to nitrogen, 
10:6:4 or equivalent fertilizers and inclusion of inoculated le11;ume 
with grass seed are advisable where practicable and desirable. 

7. Lack of proper soil preparation before seeding or sod. 

ding, particularly on shoulder and gutter areas where dwarf turf 
types of 11:rasses should be used. Soi 1 amendments to improve texture 

are often called for, particularly on shoulders, and usually in 
gutters also. 

8, Use of heavy undecomposed hay or straw mulches on seeded 
areas or lack of a light loose mulch on hot dry sites where mulch

ing would be beneficial. Use of fresh sawdust, pine straw or other 
mulch materials are actually poisonous to grass. 

9. Cutting of sod of turf grasses too thick. Present in
formation appears to indicate the desirability of cutting sod of 
bluegrass and similar turf grasses toa thickness which will permit 

easy handling without surplus soil. (An average of 1½ to 2½ inches) 

10. Using a heavy admixture of two or more kinds of fast 

11;rowin11: temporary nurse grasses in seed f orrro las. A sing le nurse 
grass such as redtop may aid permanent grasses to become established, 
Adding other coarse fast growing, temporary grasses such as domes-

• tic rye grass, timothy, or orchard grass, and the like to red top, 

for example, may choke out the fescue or bluegrasses which complete 
a desirable seed formula for the northeastern region. Che 'nurse' 

grass in a seed formula is usually enough. 

11. Using 'low grade' corrmercial fertilizers in too small 

amounts . . Economies of using one ton of 10:6:4 fertilizer (or equi
valent) to replace two and one half tons of 4:8:6, for example, re
quired for equal nitrogen content are apparent. Under average soil 
conditions application of 10 to 40 pounds of 10:6:4 fertilizer per 
1,000 square feet mey be required for adequate seedini results on 
shoulder and itJUer areas. Fertilizing which gives young grass a 
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real start toward maturity before the heat and drought of sunmer 
is worth while, Anything less than this may be a waste of time and 
,noney, 

12, Use of solid sodding on areas where seeding and mulching, 
sprigging, or broadcast sodding will establish a satisfactory grass 
turf of equal quality at an average of one-tenth of the cost of the 
solid sodding method, Ql open country roads, solid sodding should 
be confined to drainage channels, or gutters or elsewhere where 
other grassing methods will not furnish necessary inmediete protec
tion, Cost is the final deciding factor in any type of highway 
development . Maintenance in future years maybe more important than 

• first cost. ' 

SUMMARY 

The following conclusions are drawn based upon _experience of 
the State highway departments, the U, S. Department of Agriculture 
and other agencies in establishing grass ground covers on highway 
areas. 1 

1. Some uf our most drought resistant native turf and hunch 
grasses are not being used in the establishment of ground cover on 
highways, Of several hundred species of grasses only about 30 are 
now in conmon use on hiiihways. Most of these grasses are of lawn 
types and most are adapted to cool humid or northern warm humid re
iiions only, 

2, Most of our conmon lawn or park turf grasses are not 

adapted to dry infertile soils, This type of iirasses should as fer 
as pra/:ticable be replaced by grasses which have more stamina under 
roadside conditions, particularly on rouiih cut and fill slopes, 

3. Grasses which are well -adapted to any one of the three 
broad climatic reiiions are not depend~ble under average roadside 
conditions in any other region. Border zones between main climatic 
regions represent conditions of special difficulty, where careful 
site analysis is essential. 

4. Certain basic site conditions are favorable to grass 
establishment and growth. Where · one or more of these limiting 

1 , See Appendix III, Page lO&a, ror typical graseing spectticationa , 
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conditions is not favorable, experience would indicate that compen. 
sation in the form of liberally flattened and rounded slopes and 
added fertilizers end soil amending materials is indicated, 

S. Successful grassing operations to a large extent depend 

upon analysis of limiting factors of si,tes for seeding or sodding 
by we 11 trained landscape personne 1, foll owed by methods designed 

to counteract these limiting factors. 

6. In all climatic regions the selection of grasses and 
methods of grassing should be based upon analysis of such factors 

as traffic use, character of site, soil, growth habit and seed pro
duction of available grasses and seasons when work rrust be done. 

7. In all regions, both seeding and sodding nust be preceded 

by proper soil preparationtomeet soil conditions. Mechanical end 

chemical soil analysis are the foundations of proper soil 'prepara
tion which may inclu'de soil fertilizing and amendment with ground 

limestone, sand or other soil materials plus adequate tillage. 

8, The fundamental principles of seeding and sodding apply 
wherever grasses can be grown without irrigation. Cl>servation of 

existing soil and of existing natural vegetation includine; grasses, 

and tree and shrub types, will provide means of rapid and accurate 
analysis of the site. Correct analysis of site conditions followed 

by correct selection and methods of establishment are the keys to 

success in all grassing operat1ons. 

Avoidance of mistakes in past practice is essential if pro

gres.s1 is to be made in the future. 

RECOMMEHDAT I OHS 

Under the present War Emergency, we believe the development 

of improved and economical methods of establishing grass ground 
covers on exposed highway soils to be the most important .sine;le ob

jective of the Corrmittee on Roadside Development. 

Many access roads to cantonment and defense industrial areas 

have only recently been completed, but already the problem of soil 
and slope protect ion on these roads is an urgent one. The War 

Department has frequently asked and received the cooperation of 
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ml,ers of this cornnittee in selectin1 1rasses for airfields, and 
pie ' 

00 rnatters of slope and soil protection and on hi1hway_ cross sec-
t ion improvement._ 

The proposed development of hi1hway fli1ht sttips will also 
call for improved 1rass turfin1 methods. 

With these points in mind, y0t.1r Committee makes the follow

inl su11estions: 

1, That roadside development projects durin1 1942 airn to 
develop effective cmibinations. of 11'AJlChin1 and seedin1 to replace 
intensive solid and strip soddin1 and shrub plantin1 methods often 
ernphas i zed in the past , 

2, That aid of the conmercial seed canpanies, the Department 
of Aariculture, · State Experiment Stations and other a1encies be en
listed in developin1 sources ' of seed for the naHve drou1ht resis
tant erasses which we have heretofore been unable to utilize. 

3. niat where seed of native 1rasses is unavailable, field 
exper irnents be conduct~d in cutt in, these 1rasses at seasons when 
seed crops are ripenini(, f,blchin1 with cured ha)" cuttin1s of native 
1rasses containine via,ble . seed may, we believe, accomplish the 
double objective of a nulchin1 and a -seedina operation, 

4. That Soils &iaineers and Landscape F.neineers cooperate 1 

in field investiiations dedKOed to analyze and improve soil texture 
on· s_h_pulder and eutter areas of new hi1mrays. By improvin1 soil 
textJre we believe that a major factor limitin1 installations of an 
all weather 1rass covered sh?Ulder can be eliminated, 

It should be emphasiz.ed that as a rule in both hi1hway and 
airfield construction adequate site and soil analysis followed by 
soil amendment and soil ti lla1e are the keys to rapid and permanent 
grass turf establishment. 

1, ••• Pi&UP9 7 and Table• 8 and, . 
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1-1 

1-~ 

1-3 

A-4 

1-8 

A-6 

1-7 

1-e 

Character 

Well graded. 
£,:cellent binder, 
stable under all 
aoisture conditions. 

High load bearing, 

Not well graded 
Iri.fer tor bind er 

or both, 
st ab le when dry but 

d1.1aty. 
soft when w~t. 

(If plast to 

Coarse grave la --
s &ndl!I, 

No binder. 
Stab le when wet. 
Lool!le when dry, 

TABLE 6 
CLASSIFICATION OF SOILS* 

Division of Tests 
P\Jblic Roads Administration 

Properties Oradat ion 
(peroent) 

Righ Cohesion, Clay l5 to 10 
Internal friction, Silt 10 to 30 
Litt le expa.nsion, Sand 70 to an 
Shrinkage. c::::e> Capillarity OT 40 to 

elasticity 
(E:ii:oellent base or surta.ce • aterial) 

Qood oohesion, More than ••% Internal friction sand 
when • otat. 

Sowe shrinka.ge. 
Capillarity, 
Elasticity, 

Two typt!S (friable) 
(plaa tic) 

Plastic 
index 

4 - 9 

60 

10 or 
les t 

li• it does not exceed 6 is e.:icellent subbase) 

No cohesion, )lore than 70% None 
High internal tTiO- sand and gravel 

t ion, 
Other qu&lities 
negative 

(Qood subgrade a&teri&ls in • oist locations) 

Mainly silt without Low bearing when wet Lese th&n,,~15:,t 0 to 18 
co&r•e p&rticlea, Cohesion poor. s&nd 

No B tic ky clay. Varia.bh friction, 
.lbll orb water. Capillarity and 
Subject to trost shrinkage. 

heave. No elasticity, 
(Cover with gra.nular soil tor subgre.de purposes) 

Si•ilar to A-4 but i Lo• stability, I L .. • than ••% 0 to 60 

poorly graded and High elasticity , sand as rule 

contains • ica, 
diato• a, etc, 

(Subject to trost heave - cover with granul&r a&t in eubgrade) 

Clay with few Low friction, .. ore than 30% 18 or 

co&rae particles .. Cohesion slight clay less 

Absorbs water, bad when • oiet. 

.,1hrlnkage High when dry • , . Rxtre11e ex pans ion. • No elasticity 
(Cover in eubgrade with • at ot A-1 or •-• soil, 

toapact when in •oh t oondition) 

Like A.-6 but de- Troubleso• e sand less than Ore at er 

tor • s ullder load. elasticity ••% than 

May cont&in • lea, 12 

organic • at.ter. 
Variable grain 

shapes. 
(Cover with subgrade blanket of por DUS 1-1 to A-3 soil) 

Soft po at or .• uok, - , Excessive organic Not • ignifioant I 0 to 60 

No bearing l!ltrength , • atter. 
No cohesion on tr ic• 
tion when wet, 

(Re • ove in aubbaee - repl&ce with better II oil - not suitable • • ba.se or BU 

ll&xi • u• dry weight lowl!'at tor A-8, highest tor A-1, A-2 and A.-a soils. 

Shrtnka.ge 
li• it 

14 to 20 

Very little 

10 to •• 

None 

20 to 30 

30 to 120 

8 to 14 

10 to 30 

30 to 120 

race) 

• See Public Roads (Vol. 2a, No, 12) February 1842, P· 273 - Table 2, su• aary of .soil 

chara.cteristics and claasifioatlon, 
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TABLE 7 

Soll Classes Based on Texture 

From "Soils and Soil /,/anarement" by A. F. Gustafson 
McGraw-Hill Book Co. · - 1941 

Gravel ) ~oarse!Textured Soils 
Gravelly loam ) 
Sandy iravelly loam) Dry, early, pervious 
Sand ) Called . 'liKht' because ti llaie 
Loamy sand ) involves a minimum of power 

Sandy loam) Medium Textured Soils 
Loam I ) 
Silt loam ) Intermediate 

t 

Clayey silt loam 
Silty clay loam 
Clay loam , 
Clay 

Best ieneral iroup for aKriculture 

) Fine Textured Soils 
) 
) Called 'heavy' because ti!la~e , 
) requires maximum "of power 

These soils moisture retentive, 
impervious, cold," and late 

Note: A comparison of this table with Table 6 shows that 
the coarse and sandy loam medium textured soils 
would rouihly correspond with groups A-1, A-2 and 
A-3. Groups A-4, A--5 end A-6 are , fine textured, 
undesirable subbese soils.· 
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