
TORF' FOR PROTECTION OF GUTTERS AND SLOPES 

BY 

or. John Monteith, Jr. U. S. Department of Agriculture 

It is reco1P1ized that turf 1ives effective and . ·economical 
protection to sutters end slopes alon& hiKhways wherever conditions 
are favorable for its 1rowth. Unfortunately many efforts to develop 

8 suitable turf have failed miserably . A lar1e proportion of these 
failures no doubt are due to a lack of understandinii of the basic 
principles of ,turf establishment and care, Too often iirass is taken 
for 1ranted simply because it develops naturally in many neiilected 
areas. 

In layin1 down concrete or black top, the en1ineer has a de
finite formula to work with and he can feel reasonably sure of his 
results. However, the methods for the development of turf can not 
be easily standardized. 

The successful 1rowth of turf is dependent on a 1reat many 
factors. The physical characteristics of soil are important in the 
1tabilization: of.soil under road surfacin1, and they likewise have 
an important bear inii on the development of turf. In connection with 
the establishment of turf one must consider the fertility of the 
soil as well as i.ts physical properties. There are also many bio
lo1ical and climatic factors that have a direct bear in& on success.; 
ful turf production, The inter-reactions of these factors determine 
the success or failure of efforts to establish ·turf alon1· hiiihways . 

. , ,. 
' In the northern humid rea;ion, for instance, fescue 1rasses 

will a;row well on well-drained, sandy soil but will fail on a poor
ly-drained heavy clay soil. In the same redon, Kentucky blueiiress 
produces desitable turf where there is a hiah fertility level but 
will not 1ive satisfactory results on soils extremely low in plant 
food. t.tich of the a;rass seed that is sown alonii hi1hways is wasted 
no 4oubt because the seedlina; plants are unable to obtain sufficient 
plant nutrients from the soil to develop properly. 

Che of the first and most important factors to be considered 
i1' the establishment of roadside turf, therefore, is that of fertili
zation, No set rules can be followed in applyinii fertilizer since 
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soil fertility levels vary widely from place to place. Soil ana} 
ses may be used as aids in determinin& the amounts of fertilizer :~ 
be applied in each particular case . The fertilizer requirements of 
turf erasses, however, are usually very different from those of most 
farm crops, This is due at least partially to the fact that losses 
of phosphorus due to · 1eachin&, erosion and crop removal are not 
nearly so ereat on turfed areas as they are on similar crop produc. 
in& areas. This is illustrated eraphically in Fieure I, which is 
based on records of aericultural scientists. Here it is shown that 
where soil in continuous corn may lose 40 or more pounds of phos. 
phoric acid per acre due to erosion, the same acreaae in blueerass 
sod loses less than one pound. The loss of phosphorus in cropland 
due to crop removal averaees close to 20 pounds to the acre whereas 
when turf is mowed and the clippines are left where they fall there 
is no crop remove 1. Similar differences occur with other plant 
nutrients. 

It may be seen, the r efore, that even on similar soils the 
type of fertilizer reconmended for crop use is not usually the best 

fertilizer for turf. Fortunately, we do know somethin& of the nu
trient requirements of grass and this knowledge provides a eeneral 
index as to the best types of fertilizer to use, For best growth 
grasses apparently require rather large amounts of nitroeen since 
that is the element which is most needed for leaf or erass blade 
production, Therefore, a fertilizer with a fairly high percentaee 
of nitroeen is recorrmended. <Ate with approximately twice as ll'l.lch 
nitroeen as phosphoric acid and a relatively small amount of potash, 
such as a 12-6-4 or a 10-6•4, is satisfactory in most cases. 1 

, The competition between different er asses and weeds often 

resuli~s in complete changes in the quality of turf in comparatively 
short periods. Some mixtures of grass seed that are in cannon use 
are ineffective from the standpoint of permanent turf. Orchard 
grass, for instance, is sometimes planted with mixtures as an aid 
to slower gro,ving grasses such as blueerass and fescue. · Actually, 
however, instead of helping these other a;rasses, the orchard erass 
often completely crowds them out, Likewise, ryea;rass is often used 
in mixtures with the seed of the more expensive and more durable 

a:rasses, Under many conditions fast-growin1 ryea:rass is distinctly 
harmful to the slower-growing grasses, 

1 , A 10·8•4 tertiUzer contain• the equivalent ot 10 pounds or nitrogen, 
e pounds or phoaphoric ·acid, and f poundeorpotaah per c wt . ortert111zer, 
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On road shoulders and in the drainage areas, speed of es. 
tablishment of grass is of utmost importance, Perhaps one of the 
most COlllllon errbrs is to plant more liberal quantities of seed• 1n 
the effort to speed up the establishment of turf. Far better re. 
sults can be obtained by the proper combination of seed 
fertilizer. 

Seed of our COlllllon turf grasses are extremely small so each 
pound contains more seed than is ordinarily recognized, The follow. 
ing" table gives in round figures the number in each pound of seed 
of a few turf a:rasses and the averaa:e number of seed sown to the 
square inch of soil when the sowina: is at the rate of one pound to 
1,000 square feet, 

N4mber of Seed Per Pound And Rate of Distribution 

Average Number of Seed 
Per Square Inch When 

Number of Seed Seeded one Pound to 
in one Pound I, 000 Square Fee~ 

Bents 8,000,000 55 
Redtop· 5,000,000 35 
Kentucky bluea:rass 2,000,000 14 
Bermuda a:rass 1,750,000 12 
White clover 750,000 6 
Red fescue 500,000 4 
Ryea:rass 250,000 2 
Meadow fescue 250,000 2 
Les~deza 

f 
250,000 2 

Distribution of a:rass , seed is never uniform and a large pro
portion of seed never a:erminates and passes beyond the early seed
ling staa:es, Nevertheless from moderately light and fairly uniform 
sowina: there are usually enoua:h surviving plants to give a reason
ably a:ood ·cover if growth conditions are made favorable. For high
way work it is usually not so important to establish a laqte number 
of weak plants as it is to be able to establish a sufficient num• 
ber of vigorous ones quic~ly. 

Most of the soil used ·for a:rass alona: hia:hways is low in 

fertility and the seedlings are starved from the start. Increasing 
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the number of individual plants in areas where only starvation ra-
ions are llVailable wlll not solve the problem. Many tests have 

!hovm that establish:nent can be speeded up more e-conomically and 
the quality of the permanent turf improved to a a:reater extent by 
lncressinl the amount of suitable fertilizer used in the oria:inal 
seed bed rather than by increasina: the rate of seedlina: beyond a 

a~rtain minirrum. 

The results of one set of such tests with Kentucky bluea:rass 
are 1iven 1rephica1ly in Fiaures 2 end 3. These tests were conduct
ed in triplicate series in cooperation with the National Capital 
parks of the· National Park Service, on a poor clay loam soil near 
fashin1ton, D, C. At the top of each colunn in Fia:ure 2 is a:iven 
the unit cost in round fia:ures for the seed end fertilizer used in 
each case based on recent prices listed in the Government's 'Gene
ral Schedule of Supplies,' 

The coveraa:e six weeks after pl~tina: is sho~ for November 
1939 in the upper part of Fi&Ure 2. The colunns indicate the ex
tent to which fertilizer aided the crass in makina: a quick 1rowth. 
fl,e 1rass plants in the fertilized plots in addition to makini a 
·better cover were more via:orous end had stroniier root systems and 
were therefore 111..1ch better able to withstand washina: or adverse con-

! ditions than were the ·week plants in the unfertilized plots that 
provided less cover, 

The best results by the followinit June, as indicated for June 
1940 in Fia:ure 2, were in the plots which had received the heaviest 
applications of fertilizers with two or more pounds of seed to 1,000 
square/ feet. The poorest covers were in the unfertilbed' plots re-' . 

1ardless of the r~te of seedin1, Increasin1 the amount of fertili-
zer; moreover, costs rruch less than increasin1 the amount of seed 
used, The addition of 15 cents a unit for fertilizer 1reetly in
creased the efficiency of the seed at each sowina: rate, Some of the 
interestin1 comparisons of cos ts for different combinations are in
dicated by the broken lines in the Fia:ure. It is . also interestina: 

· to .compare ~he j!lffect of eddinii 15 cents for fertilizer as compared 
with 20 cents for seed to the lowest seedina: rate of one pound to 
~,000 ~quate f~et, es is shown in the first colunn on the left. At 
the other end til the Figure it wi 11 be noted that the results ob
tained at a c'os t of $3, 60 a unit for 15 pounds of seed and 40 pounds 
of fertilizer ftre no better than were obtained with the combination 
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of two pounds of seed with 40 pounds of fertilizer at a cost of <>nly 
$1.00 a unit. 

The best results over the 12-month period following seedin 
in September were obtained from a combination of three pounds 0 : 

seed with 40 pounds of 10-6·4 fertilizer to 1,000 square feet, 
Seeding at rates even as high as 10 and 15 pounds_ to 1,000 square 
feet accompan1ed by the heavy amounts of f~rtilizer &ave good turf 
in spring and early summer, Later in the sunmer months, however 
much of the grass in these heavily seeded plots was killed wit~ 
disease and weeds came in later, at that the final results in the 

fall were not as g_ood as those from seeding at the three-pound or 
even the two-pound rate, 

The results obtained throughout the 12-month period are in

dicated as of October, 1940 in the lower part of Figure 2, Compare 
the two-pound seeding with 40 pounds of fertilizer with the plant

ing at the heavy rate of 15 pounds to 1,000 square feet without 
fertilizer. The planting with a unit cost of $1.00 was far superior 
to the planting which cost $3.00. Figures 2 and 3 ~nclude other 
examples of performance as compared with the same combination of 

two pounds of seed and 40 pounds of fertilizer. The combination of 
three pounds of seed with 40 pounds of fertilizer gave results ' which 
were essentially the same but at a 20 cent increased unit cost. The 
seed alone at 10 pounds to 1,000 square feet at a cost of $2. 00 gave 
results similar to the higher rate of $3,00 and definitely inferior 
to the lower cost combinations shown in Figures 2 and 3. 

In other words, the results attained have no definite rela

tions,hip to costs. In the case of the $1.00 per unit seeding rate 
of five pounds without any application of fertilizer as compared 

with the $, 50 per unit planting of one pound of seed plus 20 pounds 
of fertilizer far superior turf was produced at half the cost, Ol 
a highway with 10 ft. shoulders there would be roughly 100 units 
per mile so the saving of 50 cents a unit in this instance would 

represent a saving of $50 a mile accompanied by a better cover, 

Most COITlllercial grasses have been ~eveloped primarily for 
forage purposes. In the case of highway work, tall-growing 11:rasses 
with lar11:e yields are undesirable. Therefore, many of the low-grow

ing grasses that produce dense mats of turf are more desirable than 
are the grasses ordinarily used, Two species of zoysia, namely 
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Japanese zoysia and Manila zoysia, are examples of grasses that are 
worthy of more extensive investigations for highways. (Figure 4.) 

Japanese zoysia is the coarser of these species. Some strains 

are winter hardy and one planting in Boston, -Massachusetts, has 
survived several severe winters. 

Manila zoysia has a narrow leaf and produces a finer textured 
turf than does Japanese zoys ia. It apparently is less hardy, al
though it hes been able to survive southern New England winters. 
'J1iese 1rasses are still in the experimental stage but have demon
strated some interesting possibilities for turf purposes. The en
tire season's 11:rowth is only a few inches high and therefore for 
many situaHo.ns, such as roads ides; they need no mowing. They are 
slow in becoming established but when once they form a thick turf 
they compete successfully with weeds. Comnercial supplies of seed 
are not available at present but they propagate readily by the vege
tative method. The turf of each of these species will stand heavy 
wear and rather proloneed droughts. 

Amoni the bluegrasses there are a number of low-growing 
strains of Kentucky blue1rrass whicherell'l.lch better adapted for· use 
as turf than are the ordinary ~omnercial strains. (Figure 5.) The 
conmen coomercial blueiirass tends to produce a maximum of leafy top 
1rowth whereas in the selection of some of the strains for turf 
purposes, emphasis hes been plac_ed on density of turf and ability 

' ' to spread rapidly. 

Experiments indicate that for use in the southern pert of 
the U!i_tited States several selected strains · of Bermuda grass have 
promi~in1 possibilities. Some of these 'cover up' more rapidly 
than does comnercial Bermuda grass end they also tend to hold their 
color late into the fall. 

The possibilities of using bent 1rass for roadside plantines 
in the North should be investigated. In the past a large number 
of bent grass selections have been made, primarily for use on put
tin1 greens. Unfortunately those plantings of bent gr~n that have 
been made on roadsides have consisted of putting green strains. 
Consequently poor results have been obtained. Due to the extreme 
variability amone the bent grasses, however, it should be possible 
to develop strains specifically adapted to roadside use, 
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Figure L,. Manila z,oyai't growing along roadside. Th.ts g1•ass forms a 
dense, durable turf in the South and in the intermediate zone between the 
northern and southern stl\tes, This particular planting was not JOOWed 
throughout the yoar yet the entire season I s growth was only about six 
inches, as indicated by the ruler on tho right. 
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Figure ~, Ve.riat.ion in Kentuoky bluesraae-. Low srowins, ap:readins 
etraina eimilar t.o tho oue pioturod on t.1- b!t art tar botte, adapt.•d 
to roadside t.urt uae than t.he upright, paat.uro type on the riSht, SoT
oral turf et,rairu,: of bluegtaee baTe been eeleat~ aod need oncy to be 
inoroe.aaed betoNi they ·aNi &TeilAble tor roadlide uae. 
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The ir&l!lses aii-- a whole present a wealth of material Whloh 
ml1ht welt be utilized in the future developnent of strains spec!,. 
flcally desi1ned for roadside use, A multitude_ of types are Pre
sent in most 1rass species and u a result definite advances can 
be made in the isolation of superior types without havin1 to depend 
solely on hybridization methods, If the roadside turf probteni, 
we·re placed on a scientific basis a vast amount of pro1re1111 could 
be made hot only in the field of turf mana1ement b.ut also in the 
development of new strains of 1rasses desianed s·pecifically for 
roadside purposes. 
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