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,. Introductio& FolloWing the 1941. me&ting of the Highway Research Board, 
members of this Committee had opportwiity to discuss mutual problems with 
military and civilian· engineers engaged in the ·developroent and maintenance 
of access roads, drill fields and airfields in military and war industrial 
areas , During these conversations it was suggested that the experienc,e of 
:paliJit 'years by the various State Highway Der;artmenta in dei:reloping methods of 
protecting baro soil from erosion by Wind and ·water be mado available in 'briof 
report form; : . · ·- · · · - · -· 

The lessons of past experience in roadside development and highway 
maintenance are now being · repeat ed on ·111ilitary and war ·industrial areas. 
Thu-a for example : . 

,•. I 

In regions of erodible -soils and high intensity of rainfall-unprotected 
soils on :the shoulders, slopes ·and gutters"01' access a.nd' service roads in · · 
m11itary ·areas have bean badly eroded by surface mter. , On both airfields 
and drill tields, · Whare ground ·s~rfaces are unprotocted by pavements or by 
turf cover, clouds of dust have dovoloped which shorten the service life o~ . 
aircraft motors and are a hazard to personnel in training. Ex~er1ence indicates 
that where a ground cover ot turf gra·sses and other low vegetation can be 
established these .problems can be solved. 

The State Highway Departments and many other public and private 
or~anizations have contributed eXpe?'ienced teehnical~personnel now. engaged 
in turf and other ground cover establishment designed to control dust, and 
erosion on access roads, drill fields and airfields. It ia hoped that the 
following report Will be of service to these men and others interested in the 
problem. . .. , .. 

§.cope• This report covers the high points of experience of landscape , enginears, 
highvey engineers, and agronomists in establishing ground cover plants ou the 
~oor soils of highways, airfields and other non-agricultural areas, Much of 
this summarized information will,apply only in Belected localities where tha 
d&scribed conditions and ground o_over plants occur. It is ;intended to cover 

, briefly some of the more familiar, well-tested methods and materials through 
Which the Conn:nittee believes erosion has been best controlled on highway areas, 
and Il).a;y-_ ~e baa~. controJ.l.ed ~ - silll;:i,l~r ground surface~ of military _peservations. 
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Subdividing the Ground Problem. Two general types of areas ]J Will be 
tound to r equire pr otective ground' cover in cantonments and other military areas. 

1. Areas continually used by traffic, including earth road shoulders, 
airfields, drill fields, and a t~~et _ic fields. 

2. Surface areas not used by any type of traffic, including all other 
areas of soil disturbed by excavation and grading during development for war 

. . 
purposes. 

Turf for Areas Used by Traff.1£.~ Details of l atest practices in estab­
lishing turf ground cover on road shoulders, drill fields and airfields ware 
briefly outlined in the 1941 report of this COUilllitt ee. (See p~ges 64 to 108 -
lO?A to 12&A..) It may be of interest to briefly review a few basic points 
concerning turf suitable fo·r airfields, -drill fields and road shoulders derived 
from these published sources. 

1, The country' as a Vilhole can be divided into three broad climatic or 
growing regions: cool hwnid, warm humid, and dry (western). Special groups ot 
turf forming grasses have been adapted for airfield and drill field use in each 
of these regions. (See pages ?l, 72, and 75 of 1941 report above mentioned.) . . . . 

2. ·Adequate surface drainage and a well-aerated soil ere essential tor 
,rapid and satiafaotory turf establishment under all conditions. Such adequate 
drainage is 09mmon.ly provided by (a) provision in cross section design for 
adequate runoff by means of ground surface pitch on airfields ranging between 
one and two percent (turf covered road shoulders are preferably graded with a 
pitch ot · one· in. per ft.· or about B percent) and (b) uee of a permeable seed­
bed so·1t containing 55 to ?O percent ·of 'sand, fine cinders or equivalent 
granular soil particles. 

3. Most airfield, drill tield or road shoulder soils will require an 
admixture of lime plus a fertilizer containing adequate nitrogen, phosphoric 
acid and potash, if turf is to be rapidly established in humid regions. 

4~ Addition of organic matter ·in the foJ.1111 of farm manures, or equivalent 
organic materiel is often essential, pai-ticularly on light," sandy types of 
soils, and in dry regions. 

-5. Technical analysis of site, drainage and so.il conditions, wise 
salvage and use of existing soil mat aria.ls, and tochnical suporvision of 
grading, seeding, sprigging or sodding a·re the keys to success in all turt 
operations. · · 

6. Above· ail it i s important that the needs o-r grbwing tur:f.' he provided 
for in original airfield or drill field design and grading. 

Y See also Report of the Committee on Soil Erosion, page 42~ 
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.o~o~ . fields h~ye)~een ,compap.t_e4. With : sheepa ... foqt ~ollers proper plowing 
d oth,e~ ti.ll~ge i_a : ex;!ireni_~~- d.i~t'icul:~.. . Thref;I to five · inches of surface soil 

:ould; ~?.t l;la o®ipacte.~ ~t.;1_,at~er! _g~sses have become eatablis?ied. . . , ., 
: , . . . .. . . ~ . 

' 'l'iJrt' . .Jof .Area~ No.t Used b,: ,Traffic .• : There ar~ many areas of new ,con-· 
· true tion on military reserve. tiona which do not cer.~ :traffic . but 'llhich Will . 
5 g_ui.rll pro.:tention agatnat.:erotlion, ··· For &ample., the oonstruction· :Ot'.-barraaks, 
:spitals and o~her.building~ ~ll e:icp9se 3are .soil on which l~wn: ~es of 

·, .. ound oovor may be . desirfible. Here e-s.sentially the same . turf' ~as.aes imy be 
:ed as on adjacent ~i:J.l and airfields~ A major dif.i'ereno·e in soil .. preparation 
of t~ two types· of . . areas ;ues hov,ey,el', in the fact that law.ns do not have to 
oa:rry tll~. lpa.d . of ai.rcraft, tractors,. _trucks and . . other vehicles. Such -lawn 

·' areas oan; therefore, be established on existing heavy olay· ~o.w, clay, or 
$1lty surfaco soils which, Without addition of granular matorials, would be 
quite 'O.JlSuitable for a good a.iri'ie,id or drill field,. aurf~ce, or for a satis­
factory earth road shoulder, beoa.use 'they Will not sup:port wheel loads when wet. 

Where existing soils are.· poor and of unsatisfact.ory texture, fertility, 
or organic :matter· content, cover crops can oi"teh be used either for quick· · 
tEID.:porary cov.er, _or as "green .manure c.rop" in advance· :preparation o:f 1s.wn sites 
for permanent· turf cover to follow. Under some conditions a perrenial legume 
aover crop alone may be a satisfactOl'y permanent cover for lawn surfaces. For 
meadows and otpel" outlying areas local mixtures of pasture grasses are rec0ll1ID.ended, 
and have been sucoesefully ~~e~. 

. Use of Cove:r Crops . A .cover Qrop has been defined as "any solid ground 
oover whether or not specifically planted for this purpose". Thus a dense 
cover of weeds on an old fi~ld is a c~ver crop; a seeded grain or legun,~ Will • 
serve the same .pl.ll1)oses of protecting bare soil; or a mulch of ,hay, st~aw, Q~ 
leav-es from nearby woodlands Will also serve to prevent erosion and oonservo 
moisture fo~ use in later seeding, sodding or planting work, Many of our State 
Highway Depar.tments have used grass, grain, and legume cover crops to advantage 
and they have been a part of standard-agricultural use in all the humid regions 
of the country. · · 

. . 

sieves an~ .~bankmenta of. ~ailronds and acaess roads and.bridges, slopes 
adjacent to structures of many types, and exposed soil on many areas which do 
not carry traffic may be quickly and economically covered by the use of cover 
cro9s • Well"".aelected. a avar crop.a have -~dve.ntages not uosses sed. by the usual 
turf grasses in that.·:.. . . .. ~ 

I ' 

1. Cover crops when plowed under add large amounts of organic matter 
to the soil during a single growing season. Und~sturbed sod also builds up 
organic matter. over a period of years.!/ 

• t" • • 

Y Experim~nts' at Cornel l University under Mossrs. Lyon and Wilson demonstrated 
· that in -a ten•year period;- 415pounds ·or c.rganio nitrogen wera addod to tho 

Soil under an acre c;,f bluegrass pasture ~od, in- the form of' decayed root .. and 
· . ·top growth. · · 
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, 2·~ · Leguminous cover crops add' 'ni trog;en to poor, soil and thus increase• 
the rate of growth of ·grasses seeded wfth them or of grasses, :vines, or .other 
permanent ground ·cover seeded or planted afterward, Soils which will not 
support permaDent ground covers may be im.pro:ved by the plowing, under 01' selected, 
cover crops to the ·point where th~ be-at available permanent .turf grasses can b~ 
used on the axeas involved. . . . , 

. . . 
Oover Oro a Which ce.n be uickl Established.: · ID:'om available :published 

1n1'ormation 3 and the expe_rience of farmers, agronomists, and le.ndscape engi­
·neers, · there bas been evoived a group of cov:er crops which can be_ very quickly 
establi'shed on various . types of bare soils.· The following is a partial list. 
of grasses and gre.in crops which germinate quickly and f'ohn a dens_e ground cover, 
(Alao see Ta~le· l.) · · 

Some Fast Orom.ns Grasses and .9-rain.J!._ 

Connnon Scientific 
NamL_ Nam.a ~ 

Domestic Lolium Annual 
ryegrass 

Perennial 
ryegrass " Perennial 

Redto·p Agrostis II 

Foxtail 
millett ·seteria I Annual 

Japanese 
millett Echinocloa Annual 

Sudan graBs-Sorghum Annual 

Oats Avona tr 

Barl.ey Hordeum H 

Winter rye Secale IT 

Winter 
wheat Trit1cum n 

Buckwheat Fagopyrum " 

Cli..aractar 
of Growtll_ 

Cqarse bunch 
turf 

Coarse turf 

Fine turf' 

Coarse high 
grain 

' Very coarae · 
Very coarse 
high grain 

Medium Qoa.rse 
grain 

Seeding Season 

Spr:ing-Early Fall 

" " II 

" . II " 

Ea.rly' Summer 

II " 
" 

II . 

Ooarao high grain-Early Fall 

ti 

II It 

Grain-medium 
height 

" Late Fall 

II ti II 

Spring _______________________ .,...._...,.... ______ ...,.. _______ ___ 
y See· list or 'References (1?'5 to 183) on Pages 68 and 69. 



ase· 
her 

leotoa. 
an be 

ished 
gi­
ckly 
at . 
cover, 

Ta.ble l. Some colll!llon available cover crops 

(For quick tampora.ry covor or green manuring in preparation 
. . for p,orma.nant turf or vine .~var). , .. 

- •· Bogion 0£ cquntry · " so·rts 
ColOl!lon name JJ where now used ~-:--~--..-,-~~rr--:--;-----,,.,...,.-,--

Seeding 
season 

-
Best su.i,ted to Special conditions ----~--i------:---,- --.--- -------

I1¥ogrr,c5 ( domestic~ 
Bank gf(!Y/th 

$udall grass . 

J~paneso millet 
Soy been 
tespodeza ( Koroan) 

:b'e 
Cowpoe.s 

Winter wheat 

' Oah 

Cri111san clover 

Berley 

Ledino clovor 

Bur claver 

Alsiko clover' 

lied clover 

Ha.i. .ry vo tch 

Whi to clover ' 
"' 

Sweotclovers · ... 

. . 

All regions •. 
All regions . 

: Cl~s and loam 
Sands to 

Medium to high 
fertility · 

Veriable 

Spring-­
summer-fall 
Eal'ly summer 

oley--lonms 
All regions Clay and losms 
Cool-h.Ulnid · Cleo/ to l oams 
Werm .. hurai d '. Clc!v's and sands 
Sou thorn cool-hum.id 1 

Tolerates acid soils Early sum.-ner 
Tolorates a.cid soi.ls Late spring 
tolerates acid soils Spring 

All regions : Fortilo cl~ tolerate poor soils Fall-spring 
loam 

Warm and cool-humid Fertile cley­

All rogions 
loam 

' Fertile olicy­
l oaxn 

~olerate poor soils Late spring 

Tolerate poor soils Fall-spring 

All regions 

W_a.rin-humid 

All regions 

Cool-hwnid 

Fertile cla.y­
loam 

: Cl~ and loams 

: Fertile cley­
. lOMi ' 
: Fer ti lo cley­
' loam 

Tolerate poor soilG 

W-i 11 tolerate 
-moderate acidity 

Sensitive to poor 
soil 

Warm end cool h\lJ!\id Cl~s end 

.Requires t:1,bundent 
minerals-0oisture 

loams Tolera:r,t to wet and 
a.cid conditions 

Cool-humid 

Cool-humid 

· Cley-s and loams Tolerant to wet and 
acid condi •tions 

· Cleys and loacs Wn1 tolora.te modor-
·a.to a.cidi ty, 

Wmm a.n.d cool-humid Cleys .md sends Particul(l.l'ly useful 
on ssndy soil 

Cool-humid 1 
Cloys u."ld l oaos W,ill tolerate model.• 

ate acidity 
Cool-huoid .ind dry · -Cleys tei lOli=is Requires neutral or 

alkaliM soil 
~ 

Spring 

Sp ring- sumc0 I'"' 

foll 
Spring-fall 

Spring•fall 

Fall 

Spring ond 
lato sW!l:llor 

Spring and 
lr>,to dummer 

Fall 

Fa.U .. spring 

Spring 

lf Cover·crops are'listed i n ·the relo.tive order of the _r8!)idity of their esta.blishrnont of'. 
an effacti vc. ground cover. " ' 
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Co=on n8Jlle l/ 

Ry-grass ( domestic) 
( Bank growth) 

Sudan grass 

Japanese l!li.llet 
Soy bmm 
Lespedeza (Korean) 

Ilyo 

Cowpaas 

\'linter whoat 

Oats 

Crimson clover 

Barley 

Ladino clovor 

Bur clover 

Alsiko clover 

Red clover 

Hairy votch 

Whi to clover 

Sweetclover s 

Avor~go 
seeding pounds 

per n.cre 1/ 

50-60 
25-30 

25 .. 30 
120 

20-25 

120 

120 

120 

120 

20-25 
hulled seed. 

120 

5 .. 10 

50-100 
in bur 
8-12 

15--20 

30,.40 

5 .. 10 

15-20 

Table l. ( Continued) 

Depth of 
soil covar 
over socd J/ 

s 
s 
s .. 
D 
M 

D 

D 

D 

M 

s 

M 

s 
s 

s 
s 
M 

s 
s 

Growth 
height 

( fee t) 

2-3 
3-5 
2-3 
3 .. 4 
Low 

3'-4 

Lovr 

1-2 

1-3 

Low 

Low 

No. of seed 
per pound 

2,27,000 
55.000 

155, 000 
1,,250-7. 775 

. 240,000 

18,000 

2,900 

16,000 

15,000 

150,000 

13,000 

700,000 

209,000 

700,000 

250,000 

20 , 000 

700,000 

250,000 

1/ Cover crops .are listed in the r el ative order of the.. rapidity of their esto.blishment of 
EIIl effective ground cover. 

1/ Ra.tos of seeding listed are for use 'l'lhen ono ki nd of soed is used. alone, :R<i.tes will be 
reduced as r equired when mixtures of cover crop seeds aro sown, 

J/ S - shallow surfe.ce to 1/2-inch covor over seed; M - intermodiato 1/2 to 1-inch covor 
over seed; D - deep 1 to 1 .. 1/2-inch cover ov~r saod. 
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.A COMPARISON. OF" SOME ... · 
. COMMON GijAqSES; dI:?A'.l:HS AND :raOUMBs . 

dra~n I Grass:, or "Le~e .. . ,. 

Type_ 
·or 

Plant 
'• • "'.] • I 

1. ·Rye 
2. ·. Wheat 
·3 .• · ·:sarley. . . 
4- · · sweet Cl_ -av~r· . 
5. '@lite Clover 

6. .R!=)d Olov~~ . 
~. · AlSike Clover 
8, Millet 
9. 

10. 
11, 
12. · 
13. 

14-. 
15, 
16. 
17. 
18. 
19. 

20. 

Oe._tf;l 

Timothy 
B.edtop 
Meadow 'Fescuei 
Orcihi:i.;rd Grass 

Domest,ic RY.~. Grass· 
Crested Wheat Grass 
Smooth Brome Grass 
Lespedeze - Common 
Lespedem - Korean 
Vetch - Hairy (red) 

Fescue ~-Sheeps· 

21. Bent grasses-·: 

22, Bermuda ·araas 
23. Carpet Grass 
24. Bluegrass - Kentucky 
26. · -Bluegrass - , Canada 

~ual 
An11u~;l. 
Annual 
Bie'imial 

P0l'ennial 

. Perennial · 
Pere~ia;i 
Annual· 
Annual 

Perennial 
Perennial 

·· P~renniai 
·Pel'ennial 

Perennial 
Perenni'al' 
Perennial 
Annual 
Annual 
Biennial 

Perennial 

Perennial 

Perennial 
Perennial 
Perennial 

· Perennial 

Permanency 
o·r Cover 
Provided 

Tt:rnporery 
~rtJ.porary 
Tempor~ary . 

.· S~i,pe:rmanent . 

-
Semipermanent 

· Semipe.x,nanerit _.-:·._ 
S~ipermane.nt · · 

· Terii.porary 
Temporafy 

Semipemanent 
San.ipermanen t 
PeI'I!1fl,nent 
Pe:mianent 

SemiP,erm:anen t 
Pe.rtuanent · 
P ermanent 
Semipermnnent 
Semipennanent 
Temporar y· . . ' .. 

P erma.n eri t 

Permanent 

Permanent 
Permanent 
Permanent 

· ·Pennsnent · 

.. 

Aver a,~e 
Germin­
ation 
Period 

~ ys·J/ 

Seasonal G~owth · 
in - ., 

6 
6 

B 

· 5 
6 
6 
? 

8 
10 
14 
14 

. 14 
14 
14 
14 
14 
14 

21 · 

Ell 
21 

21-28 
21-28 

Winter - . Spring 
Wint.er - l?pring 
Mainly ~- Spring 
Gro~h - Spring 

Summer 
Growth - Spring 

Fall 
Spring - Fal;L 
Sp ring - Fall 
Summer grower 
Growth mainly 
in.Spring 

Spring - Fall 
Spring - Fall 

, Spring .- Fall. . 
Spring - early 
Summer - Fall. 
Spring - Fall 
Spring 
Spring 
Summer - Fall 
Summer or Fall 
Spring - early 

Fall 
$pring - early 

Fall 
Spring - early 

· Fall 
· Spring-Summer 

Spri~-Summer 
Spring - Fall 
Spring - Fal-1 

lI GeI_"minat ion period_ assume·s ne~es sary irii t i al 
· soil moisture and' temperature permitting 
activity of seed embryo. 



From the above list a cover crop can be selected to meet various 
olimatic and soil conditions. These cover orops'can be seeded during construc­
tion operations to stop erosion and duat ·fbrmation, either alone or as a ~riur~e 
orop" w.i. th more permanent grasses. Within a few weeks after seeding these· 
cover crops will provide a oom:plota ground. cover. See Tabla No. 2, "A Compari­
son of Some Common Grasses, Graina, and Legumes." The pem.a.nent turf grassea:' 
oan be seeded successfully only in spring or early f'all in the cool humid :regiQn 
and the turf ·grasses require several weeks or evon months to ostablieh pro'tective 
cover during unf.avorab_le seasons. A selected cover crop may be aucceasi\llly 
seeded dU;t"ing elmost .. any. part of the growing . season. in humid regions. The 
coarse gr~in ~ypes of cover can be cut when mature and left on the ground as 
a mulch tp conserve moisture and plant nutrients for :permanent grasses or othor 
ground covors seeded with thorn. !,/ Tho abovo group of covor crops will add largo 
amounts of organic rr.e.ttor whon plowed ·u.11dor a.s greon rn.anuro crops, Thoy do not 
add nitrgoen· and hence are often mixed with the following group of legumes in 
standard. ··agricultural practice. 

1 :, 
· Cover Crops of Medium or Slow Establishment. The group of leguminous 

cover crops given in Table 3 cannot be as quickly established as can the grains. 
Mixtures of seeds form a more complete cover established in l•ss time than 
either grain crops or legumes seeded alone. The legumes also fix nitrogen 
in the so~l and therefore when neeqed in mixture with grains or grasses in~ 
crease their rate of growth. 

MulchinS Methods. Roadside oxporiencG indicatos that steop cut and fill 
slopes end similar rough areas not used by traffic can be inmediately pro­
tected against erosion by the use of mulches, Roference is here mad0 to tho 
1940 and 1941 reports of the Project Committee on Soil Erosion ~nd to sample 
specifioations 'for mulching on pages 124A-l25A, in our 1941 report. The 
advantages of mulches are: · · · · 

1. Dt:mediate dust and erosion control 
2. Improved soil aeration 
3. lncreased infiltration of water 
4. Prevention of extremes in soil temperature; protection against 

frost heaving · .. · · 
5. Conservation of plant nutrients and org~io rriatter in the soil 
e. Conservation of soil moisture ' . 
?. Increesed rate of establis~nt of grasses or other ground cover 

!f On areas which are :frequently mowed annual grasses, grains, and legumea 
in Eastern humid regions tend to be replaced by a volunteer growth of 
permanent sod forming gras~es. On unmowed a~eas of field or pasture in 
humid regions perennial or woody native ground covers tend to replace 
annual seeded cover. · 
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Experience in highway and roadside developtJ1ent indicates the need for 
covering b~re soil exposed by excavation, 1.-rnmediately fol l owing grading opera .. 
tions. Mulching is the quickest and most immediately effective method of pro~ 
protecting soil against erosion, Seeding of covar crops, grains, and grasses 
When comb ined with mulching combines the advantages of both type~ of ground 
covers, Ta~le 4 contains a list of common mulch materials. 

,. 
Wl:i.ore mulching and seedinB are comb inad on areas Which carry traffic, 

the hay, ~traw, or other mulch material should be disced or rolled into the 
soil to prevent displacement by wheels of vehicles or propeller blast of air~ 
planes, 

Conclusion, It is impossible in this brief report to mention all of 
the applicati~ns of these ground cover methods to the various areas developed 
for war purposes. For example, the whole broad subject o"f 11protGctivo concaal­
ment11 of permanent and semipermanent installations is closely relaj;ed to the 
ground co~er pr oblem. Wherever earth excavation has been ~erformed bare soil 
is. exposed. Nothing stands out from the air like newly excavated soil. Soro.e 
form of mulch or growing g~ou.nd cover is almost always avail~ble for uae in 
merging excavated areas into the surrounding terrain, 

In this connection, state.'llents made by the late Major MacKenzie v.ho 
was in charge of camouflage instruction of the British A:nnies in 1915 to 1918 
are well worth remembering. "The lessons of history .regarding camouflage have 
been le.rge;t.y ignored by aoldi era and statesmen••. --- 11Nature' s methods ( of 
camouflage) are the only sound ones. Uee of paints, nets, etc., too orten 
actually advertise the object it is desired to conceal." In othel' words, -where 
there is time natura~ concealment is preferable to any artificial camouflage 
methods. 

The Japanese are said to have used pregernri.nated arass seed on airfieids 
captured in the Dutch East Indies. At least, we learn thnt bare yellow earth 
of new fields built by the Ditch became part of a graon isl and stlandaoapo11 

Within a rev:, days after the Japanese invasion. 

A well-known engineer recently returned from an inspection of New 
Zealand airfields which are largely turf covered, said: 11We never saw an air­
f'ield in that country until the pilot began to set the :plane do~". 

The experience of engineers in protecting bare highway soil from ero­
sion s hould be of value in protecting new military dovalopmonts from erosion 
by surface water and in preventing dust for®tion on airfields. It is bel ieved 
that by making State highway experience available to those in charge of mili­
tary construction a.nd maintenance we may also help to save structures, military 
equipment, and "the l ives of fighting man in combat areas, ·by masking ground 
installations from observation by enemy fliers. 
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TABLE 4 
SOME COMMON MULCH MA'rEBIALS 

-
Material applied over under a light Remarks 

seeded area cover of soil 

Average Loose Average loose L 
depth in inches depth applied 

---------------------·- ·- --~ -
Hay 

straw 

weed cuttings 

Peat moss - Sedge peat 

Tobacco stems 

Potato vines 

Oottonseed hulls 

Pi11e needles 

Hardwood leav-es (acid) 
(Various oa.k species) 

Hardwood leaves (neutral) 
(Maples, poplars, etc.) 

Brush - twigs, etc, 

1 to 2 

1 to 2 

l to 2 

1/4 to 1/2 

l to 2 

1 to 2 

1/2 to 1 

Not 
recommended 

Not 
reccinminded 

Not 
recommend ad 

2 to 3 

3 to 8 

3 to 8 

3 to 8 

l to 2 

3 to o 

3 to 6 

2 to 3 

2 to 3 

3 to 6 

3 to 6 

Not 
recommended 

(Light 1-2 mulch 
{successfully used 
(on airfields 

(Heavy mulches uµder 
(a cover of soil 
(best used on rough, 
(steep slopes not 
(on field 

{Harrow into 
( aurf'ac e ao il 

(Heavy mulch under 
{soil cover not 
{suitable on aur­
(faces used by 
(traffic 

(Effect of heavy 
(2 to 3-in, mulch 
(on grasses not 
(kn.own. Light mulch 
(has been used on 
(airfields 

(Forest litter 
(mulches may be 
(toxic to certain 
(grasses. 
(These may best be 
(used in connection 
(With vine covers, 
(ar rough turf and 
(bunch types of 
(grasses. Of value 
(on rough, steep 
(slopes. 




