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7647295 SCC40~-05651

Ten vyears of development of man=initiated Ccastal
dunes in North Carolina.

Woodhouse, W. W., Jr. + Seneca, E. D. ; Broome, S. W.

North Carolina State University, “aleigh, USA.

Bulletin, North Caroclina Agricultural Experiment Staticn.
1978, No.453, 53 pp.

Languages: En

Descriptors: soil types (ecological); coastal! dure soils;
stabilization

USA, North Carclina

DC No: 261.1

Subject Code: $261100

American beachgrass was nearly ideal for early stabilization
and dune development, but is susceptible to several pssts and
is short-lived. It is eventually replaced Dy sea ocats cn most
forecunes, but sea oats is difficult to propagate,

Sarrier

Siow to
establish and is not very satisfactory for nitial
stabilization. Consequently, mixed species plantings are

reccmmended. Mixed plantings also reduce pest and other
hazards. Results and cbservations suggast that, in chcosing
foredune location, carefyl consideration should be given to
rate andg direction of cune growth and to tne normal
fluctuations of shorelines along sandy seashores., Exgerience
indicates that where sand supplies and climate permit, the
"growing" of foredunes through the use of suitable piantings,
Supplemented by sand fences, is feasible and practical,
'dagger’
27 ref.

600047 50039-05833 ) o

Dune ergsion, sand drift control and community etfopt =
Callala Beach.

Fleck, B. C.

Journal of the Soil Conservation Service of New South wsales,

1275, . 3 1 18-24

Languages: En ) B

Descriptors: ercsion; soil conservation; re§lama:|oﬁ: 30?.
types (piwysicgraphic): coastal dune soiis: regions: *“f’??"a
(specified states; territories); New South Wales: Cailala
Beach

SE No: (244) : 185 ; 261.1 ; 141.831 : 260.321

Subject Code: 5260321 _

Dune erosion occurred at Callala Beach as a resuit of
extreme storms during May and June 1974, and because the
guidelines for development alecng coastal dunes, Arccossd by
the Soil Conservation Service, had nat been followed. hcﬁevgr.
action was taken rapidly by the residents anc community
helpers, both during and after the storms. Marram grass has
been established over the seaward face of the frontal cune to
trap wind-blown sand as it returns to the beacn Fr;m the
of f-shore sand bar. This will lead to gradual reformation of
the frontal dune.



457032 50038-04211

Problems arising from the intensive use Of coastal dunes in
New South wales, Australia.

Atkinson, W. J.

Environment Protection Division, Department of Environment &
Canservation, Canberra A.C.T., Australia,

International Journal of Biometeorology, 1874, 18,2,
94-100

Languages: En

Descriptors: reclamaticn: land types (specified): sand dunes
{ regions; Aystralia (specified states; territories); New
South Wales

DC No: (944) ;261 ,1

Subject Code: $261100

Reclamation of drift areas and of areas endangered by human
activity is described, including engineering methods and
stabilization by Spinifex nirsutus or Ammophila arenaria.
Restoration following mining inciudes tre planting of a cover
€rop. wusualiy Secale cereale or a4 sorghum nybrid, which
encourages regrowth of native plants. Fertilizer is an aid to
revegetation.

415225 50038-02405

Progress in Coastal sand dgne reclamation in Queensland,
Australia.

Barr, D. A.

Harbours and Marine Cepartment (3each Protection Authority),
Box 21@s5 G.P.0., Brisbane, Queensland, Australia.

International Journai of Biometeoro!ogy. 1974, 18.2,
137-141

Languages: En

Descriptors: reclamation; lang types (specified): sang dunes

s regions; Australia (specified states; ‘territories):
Queenslang

DC No: (943) : 281.1

Subject Code: $261100

Methods of prapid establishment and growth of Spinifex
Rirsutus, the major coloniser, have been improved, and the
role of other plants is under evaluation. Three types of
sand-dune fences were all effective in building up sand dunes.

The brush matting technigue has been shown to be more
effective than straw, bitumen emulsion and PVA mulcnes ynder
exposed conditions. Ecological ancg climatological sStudies ara
also in progress.

447280 50038-03645

Sand dune stabilization at E) Aaiun - west Sahara,
Benito, G. A, ce

ESSQO Standard Espanola S.A., Fortuny, 18=-Madrid=4, Sgain.

International Journal of Biometeorotogy. 1874, 18.2,
142-144

Languages: En
Descriptors: reclamation; lang types (specified): sand dunes

i .mulching materials (specified); Peiroleum mulches: regions;
Spanish Sahara; El Aaiun

DC No: (648) i 261.1 ; 218.7



7.

Subject Code: $26110021

A contract was arranged with a phcgphate
the task of stanilizing for 20 yea~s a moving dune system
where it intersects for a distance of nine miles with the
Conveyer Dbelt from the mine. A 750-s2c petroleum oil was
Sprayed at rates of 4-8 t/ha, the main proolem being unloading

of the o0il at the site of use; results have been good.
Revegetation trials have been commenced, using a surface layer
of petroleum oil.

mining company for

437288 $00338-0229¢8

An ecological approach to dune management in the National
Recreation Areas of the United States East Coast.

Godfrey, P. J. Godfrey, M. M.

Oepartment of Botany, Massachusetts University, Amherst,
Usa.

International Journal of
101-110

Languages: En

Descriptors: reclamation; land types (specified): sand dunes
H regions: USA (specified states); Massachusetts; North
Carolina

C No: 261.1 ; (744) : (758)

Subject Code: 5261100

Problems of dune stabilization and beach management at Cape

Cod in Massachusetts and at Cape Lockout and Cape Hatteras in
North Carolina are cdiscussed.

Biometeorology, 1974, 18,2.

457033 $0038-04212 :
E;xation of tne dunes of Gascony in France.

Guinaudeau, J. ) .
E:;tvgd National! de Recherches Forestieres de Bordeaux
Comzin ae | '‘Hermitage, Pierroton., 33 Cestas. Fran?g+4 gar
International Journal of Biometeorology, i .

133-136
n es: Fr ) .
S:sgr?gtors: reclamation; land types (specified); sand dunes
: regions; France; Gascony
CC No: (44) ; 22;.100
R vyl e i lined together with measures
I i ry of the dunes is outline
I;e i:1s§gey past for fixation; a stable yooded sis;iri::g
:::elooed by 1880. Problems encountered in th?ti;e i
century have been encroachment of the mar;adation ne
plantations by broadleaf trees and shrubs, and1g§g e i34
the coastal dunes. Measures undertasxen from
stabilise the coastal dunes are recorded.



8. 415225 50038-02408
Plants and techniques used for sand cune reclamation ir
Australia,
Mitchell, A.
Soil Conservation Authority, Kew 3101, Victopria, Australia.
International Journal ot Biometeorology, 18974, 18.2.
168-173
Languages: En
Descriptors: reclamation; land types (specified):
regions; Australia
OC No: 261.1 ; (94)
) Subject Ccde: 5261100
The use of mechanical reshz2ping, drift fences, obrus-
matting, muiching or an adhesive spray. and planting anc
Choice of species for coastal and inland dune recliamazion are
described. Subsequent management may include
application, careful grazing and vermin control,
that a good vegetative cover is maintained.

sand dunes

fartilizer
to ensure

9. 415224  50038-02404

Drift sand reclamation of wWalvis Bay., South wWest Africa.

Roux, P. J. Le

Department of Forestry, P.0. Box 332, Grootfontein, Soutn
wWest Africa.

International Journal of Bicmeteorology. 1974, 18,2,
121-127

Languages: En

Descriptors: reclamation; land types (specified): sand dunes
i regions; South Africa; walvis Bay: soil types (crnemical);

saline soils

2C No: (£8) : 261.,1 ; 266

2 Subject Cocde: £281100

Propoiems encountered in the control of the Walyis Bay sand,
which migrates alecng the shore due ko the Bengueala current,
are the low annual rainfail (11 mm), the aridity, the stronc
prevailing S5-54 wirds, the frequent saline fogs. and the high
saiinity of the soil and groundwater. Scme success has beer
achieved with gravel, coal=-ash or o0il; by pole barriers, use
of Atriplex species of very high sait tolerance, and of other
species which will grow in dune sand irrigated with reclaimec
Sewage water.

10. 447281  $0038-03646
Some experiences from attempts at establishing brecadieaved
woody plants in some Danish cdunelands.
Schlatzer, G.
Desert Artoretum, Hvesdde, Kibaek, Denmark.
International dJournal of Biometeorology. 1974, 18.2,
159-167
canguages: En
Descriptors: reclamation; land types (specified): sand dunes
Rosa spp.; regions: Denmark; Jutland =
DC No: 261.1 ; (483) ; 497.344
Subject Code: 526110048
Climatic data. soii properties, triai layout and fertilizer
usage in dJutiand dune reclamation trials are recorcsd, anc
attention is given to the use of Rosa rugosa and R.virginiana.
The growth of these plants in relation to factcrs such as
soil pH. water table level arnd exposure was examinsg with
particular reference to stolon procduction.




11.

12

13. ,X

386307 50038-01126

Stabilization of aeolian sands in Saudi Arabia's A] Hasa
Casis.

Stevens, J. H.
University of Durham, Durham, UK.

Journal of Soil and Water Conservation, 1974, 29.3,
129=%33

Languages: En

Descriotors: reclamation; land types (specified); duneland:

regions: Saudi Arabia; Al Hasa Qasis

DC No: (532) ; 261.1

Subject Code: S251100

(261.1) The sand stabilization scheme involved establishment
of the fast-growing Tamarix aphylla on levelled dunes over
which a saline soil had been spread for initial stability.
Sgil formation on the reclaimed areas, including changes in
physica1 properties, organic matter and soluble sait content,
is descriped.

437287 50038-02527
Sand dune stabilization in Israel.

Tsuriell, D. E.

Sgil Conservation Service. Ministry of Agriculture.
Hakirjanh, Tel Aviv, Israel.

International Journal of Biometeorclaogy, 1974, 18.2,
89-23

Languages: En

Descriptors: reclamation; land types (specified): sand dunes
i regicns; Ispael

DC No: 261.1 ; (559.4)

Subject Code: S261100

Tne effectiveness of Ammophila arenaria in fixing sand in a
reclamation scheme for industrial development is recorded.
Agropyron junceum. Lotus creticus and Retama roetam were less
effective at the initial stage but eventually created a good
sod. Rows sown parallel to the prevailipng winds were mcre
effective than rows sown at right angles. since plant injury
was reduced. Spraying of bituminocus emulsions was also
helpful.

487040 50038-05057
New Zealand experience in stabilization and afforestation of
cpastal sands.
Nendeiken, W. J.
New Zealand Forest Service, Wellington.
International Jcurnal of Bicmeteorology, 1974, 18.2,
145-158
Languages: En
Descriptors: reclamation: land types (specified): sand dunes
. forestry practices (specified); afforestation: regions; New
Zealand
DC No: (931) ; 261.1 § 492,33
Subject Code: 525110049
Areas of coastal sand, their climate and natural vegetation,
and a history of measures taken this century to stabilise the
dunes are described. After preliminary stabilisation, tree



planting is undertaken, for whicn Pinus radiata is the best
Species; it is very resistant to sait-laden wind exposure and
procuced a gooa income from timoer. Cultural practices for
growing this tree on the cdunes are described,

14. Conldrnlo, J.RE.; HeKay, 1M4; Roe, Y.A, MAnotated bibliocznphy
on ?ho ccology ond stabilisation of coastel sand duncs,
oining spoils, and other disturbed arecs, Prelininsry list,

(1972) 132 pp CSIRO Division of Plant Indust i
S usiry, Brisbane,

A bibliography of 435 referencos with on o csis Tic
applicable to Australis, Eh N

15, Augustine,M.T.; Sharp,W.C. 1969, Effect of several fertilizer
treatments on the production of American beachgrass culms, Agron,J
61, 4345, (U.S.Dep.hgric., College Park, Md]

Each of 17 different fertilizer treatuents significantly
increased culm production in égyggﬂgggijggajégygikggg Fern. (used fo
dune stabilization). K increased produotion in 4he first year only
Annual fertilizing with soluble N was effective. Magnesium ammoniw
phosphate applied at planting only increased culm numbers for 3 yr,
then decreased in effectiveness to approach that of annual applica-

tions of mixed 10-10-10 mineral fertilizer,

16. Barr,D..,; Golinski,K.D, 1969, Marrem grass, mulch and bitumen = a
succossful trials J. Soil ConservagNuS.W. 25, 251=-257.

Harran grass (Ammophila aronaria) was planted _on bare re=-shaped arcas
and covercd with a mulch of marrem grass tops. Fertilizor (18:1810) was
epplicd at 1211b N/acre followed by bitumen cmulsion spray at 200 gael/ac




17.

18.

14.

Torehin, K., 1965, The conirol of drifting sands in the north
‘coastal rocgion of U,A,R, Pakist.JJFar.19, 456-471, [Desert Inst,,
Ge\j-z‘o’ UQm\-chq ]

The physical characteristics of blown sand which form the
diffcrent types of Qumxs arc described and methods of control arc
bricfly reported,

Savago,R.Pe; Tioodhouse,W.”. 1969. Croation and stabilization of

anstal berrier duncs, Proce.11th oestl Engng Conf.,London, 19¢3,
?1 -700 L]

Experinents aro roported from North Carolina whoro sand fonces an
duno grasses aro Loing used to create and stabiliso a barrier dunc lir
parallol to end behind the existing beachoes of low lying Lorrier
islands. & vigorous, repidly-groving strip of Amorican beachgrass,
90 £t wide, will trap ond retain a2ll of the sand being transporied by
the wind in the arca, 2 workable mcthods of using send fences to
create large duncs are described. The use of fabric s send fernces

was also investigated; their offectiveness veried with the porosity
of the fatric, '

Stopanescu,B.; Colibag,M.; Mihdilescu,V. 1969, [Prelinin~ry

results on the feasibility of sand dune shaping in the North-Vest
of Rumania, ond on_tho changes in somo physico-chenical propertics. ]
Anal. Inst. Cerc. Inb. Func., Ser. imb. Punc. 2, 99-116. [Ro.c.f.r.]

Levelling increcsed the clay content from 3.01 to 5.46% and
reduced the field capacity by 7/ Tnore was also a reducticn in
infiltration rate,~mostly in the interdunes. The pH was increacsed
fron 5.91 to 6.67; tho cation=cxchange capacity from 2.40 me to
5.88 ne and the baso saturation by 3%. The nobile P205 content
was also slightly increased.



20. Bisal, r. 4968, Influence of Plant residue on sang flow in a win
tunnel, Can,J,So0i1 Sci.i8, 49-52, [Res.Stn Canada Dep,Agric,
Swift Current, ‘Saskatchewan] ’ ]

4 wind tuanel was used to study the effect of varying amcunts
of standing wheat stubble on sand flow, Generally the relationshi
between sang flow and the anount of wheat stubble tended to be
Sigmoidal; there Was an initial phage vhen small emounts of stubbd
hag very little effeot on sand flow, end this stage was followed b;
& very rapid decrease in flow 4if additional increments of stubblie
Were added to the surface, Sand: flew approached zero at stubble
rates ranging from 1200kz/he for a wind velocity of 5.36n/sec to
7200kg/he for a wing velocity of 8.49m/scc, it a wind velocity of
10.280/se0 edding 1800kz/ha wheat stubble tended to increase sand ¢

21, Bek, H,V,; Dudley, R.F.; Ford, R,H, et al. 1968, Sand dune
Stabilization along streazs in the Southern Great Plains, J,301i1
Wat.conserv.23, 13 =13k, [Soil Wat .Conserv.Res.Divn, Agric,Res,
Ser‘r., USA.]

Trials on Tivoli fine sand on active dunes in Texas end
Cklahoma showed that fertilizer was needed for revegetation, for
which native grass spccies were most suitable, 4nchored hay was a
satisfactory oulch, asphalt was not,

Y

2, Khan,C.M.A. 1968, Sama duno rehabilatation in Thel; Pakistan,
J.Range Mgnt 21, HNné=-321, [7W.Pakistan, For, Serv., Bhakkar]
Sand dunes were rehabilitated in ~year trinls by planting
Cenchrus ciliaris ang Elyonurus hirsutus in tufts. The winter—
fodder tree Zizyohus Jujuba was established, without watering, by
/ac

planting at 10-25/acre in open-bottomed baked=clay tubes 12 in,.long
and 4.5 in,ddancter, Wing erosion, it is olainmed, should be checked
by these fast-growing trees within 2 years, '




Zok, J.M. 1967. Controlling drifting sand dunes on Cape Cod,
Bull.Mass,.ogric.Exp,.Stn 563, pp 15.

Five experiments ere described: the establishment of drought-
resistant plants from seed for the stabilization of sand dunes with
the .2id of various mulches; establishment of imerican beachgrass
(Jmmophila brevilimulata) for dune stobilization; establishment of

¢+ pormenont cover using shrubs end woody plants; use of oil-base
mulches and sand torraces to aid trce and shrub establishment on
.coastal dunes, f :

-

Yakubov,T.F.
1966, [Mcditerranean cocstal sands of the
Iibyan descrt.]
Pochvovedenie No,6, 96-104. [R.]

L general description: of the soils and .
vegetation of the Idbyan coost, with specinl

reference to sond-dune formation and ufé.‘lé.z;tim.

Berr, I?.,'l. 1965, Restcration of coastel duncs aftor boach nining.
Je Soil Conserv, Serv, N,S.7. 21, 199-209., [Send Drift Control,
Komps oy ]

siothods uscd in stabilizing coastal sandy arons after mining
for rutile and zircen cre describod. Whey include the stripping
and stockpiling of topsoil, tho stripping and placcuent of over-
burden, th. placoment of tailings, the lewellins and ontouring of
tailings, tho replacouent of topsoil, and the csteblishment of a
vogotativo cover and fortilizing, Teblos give syocies, propagatior

end locatdon of primary (grasses), socondary (croopors and shrubs)
and torticry (troos) stabilizers,




e

26. Blankveardt, H,F,H,
1965, Polyohvlla fil1o L. (Col,, Melolonthidae)
in the dure s,
Netherlands J, agric, Seci, 13, 72-80, (E.]
(Inst., Biol, Field Res,, Arnhem)

It is possible to reduce the loss of young saplings
to a third by dipping the roo s in @ldrin emulsion
before Plenting; eddition of Aldrin dust to the
Planting hole will eliminate almost all grub
danage, Fairly good rosults follow irf this
treatment is combined with narrow Spacing to

énsure quick plant cover; vegetative growth

might be hasteneqd by fertilizing.

27, Cahiers des inglnieurs Agronores, .
1965. [Fixation of sang dunes with thin
rubber films,)
Cah, Ingnrs agron, 200, 18-20, (F.]
Abs. in Mon, « Bull, Inter-afr, Bur,

appropriate oil solution, It is convenient
to store, transport, and Spray and produces a
film ea.si%y penetrated by gérminating plants,

is sufficient; the adhesive process
occurs in about four hovrs but maximum adhesive-
Dess is attained in about four days,

28, Gatai,vV.,s, . :
1965, [Polyacr.,rla::ide and stabilizetion of
shifting sands,] Mshva
Vestn, s,-kii, Nauki;\No.?, 33-37. [R.e.g.f.]

Covering 207 of the ares of shifting sands in
the Volga gng Stavropol regions with
pelyacrylemide stabilizes the sands, LeTy-




lamide can be applied as a powdcr to show on
all kinds of relief and in ligquid form %o
difficultly accessible places and in summer. I
improves soil propertics and forms a waterproof
crust 5 cm thick whicn persists for 2 years,

The crust does not impede seedling emergence or
jnfiltration of precipitation.

Augustine, M.T.; Thornton, R«3e.; Senborn, J.M.

gt al.

1964+ Response of Amurican beachgrass to furtilizere.
Je So0il Watys Conserve. 19, 112-114.

Ammopnila breviligulata Ferm is the best plani

for stabilizing frontal dunes along the U.S. mige-
Atlantic coasts Fertilizer-application methods
included banding and placezsnt at the bottom of
the planting furrow. The first year's resulis
indicate that single spring applications of HEz or
NDB-H, urca=formaldehyde with or without PK slighils
inSrcased culm productione Rather larger incrzasss
were given by conventional MPK mixturss asplied

in autumn and spring: 2ast rasults ware Ziven
by a single autumn applization of MgNE) 20, JHpC+X,
There was no difference in fertilizer rzsoonse or
survival between "nurs.ry'sgrosn or native

Planting materials. Total number of culms
Produced varied only slightly when 1,2 or 3 culms
were planted per planting hole.

Haas ,Jehe; Steers,J.d.
1964 An 2id to stabilization of sand dunes:
Experiments at Scolt Head Island.
G—eogr.J. 130, 265-26?’

Lpplication to sand dunes of a film of
synthetic rubber in which mineral oil was
incorporated produced suificient stabilization




12,

Yo 21107 germination 2nd groewth of grasscs,
The filn g effective under exposure to
sunliznt for 6 menths and resisted erosion
frem occasional covering by sea wnter,

3, Bolotin, M.
1963. Growth orf €ucalypts on dune
Sénd es related to soil profile,
QOntr.EUcalypts Israel II, PP 13-17.
(Be] Fah. 25 [3295].

In sand-dune afforestation with
Eucalyptus gom hocephala and E.
rostratampoor growth was csuseg by

nutrient-deficient sands of low waterholding
capacity to 3 m depth and a colloidal
dark-brovm herdpan containingmuch decayed
Orgenic matter ang pPotsherds which d4id

not release moisture into the top layer.

Good growth was associated with a layer

°f browvm loamy ssng below the top sand.

32, Lachover, D.; Tsouriel, D; Beresky, 4,
1963. [Foliar Sprays of nitrogen fertilizers to
£2ToDyTUm junceun growing on dunes, ]

Agrom, trop, Paris 18, 185-191, (F.e.s8p.]

foliar sprays of g compound fertilizer (6.25-12,57
each of N & 20 ) or solutions of NH, NO, or urea

(in this deorcaéing order of efficiency; considerably
increased the yield & protein content.hafﬁiéfonzzum
grown for fixing shifting sand~dunes, as compared
with plants receiving (nnh)zsoh in solid form,
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GriiD~LUNE STARTIIZATION
A
( 1952-1362)

Bro®n, Re L.; Eafenrichter, A, L.
1362, Stapilizing sand dunes on the Pacific coast with woody plants.

U.3.D.4 Soil Conserv, Serv. misc, Publ. 892, pp 18.

MeMullan, J. Le
1962, Stilling coastal sand drifts with marram grass.

J. Dep. Agric. W. Aust. 3, 252—255, 258"‘265.

pubrovekil, V. P.
1960, [Zstablishment of vegstation on the sands of western Turkmenia by
means of application of bitumen,)
Trudy turkmen, nauch.- issled, Inst. Znivotnovod. Veteriner, 2, 133=153, [z.]

Application of & 5-30% bitumen emulsion at 1 t/ha dirsctly before sowing or
planting black haloxylon procduced & crust 310 mm thick, which was not
destroyed in dry or moist sand by wind velocities up to 25 o/sec. With

the sppsarance of vezstation the crust was not destroyed by wind veloclties
up to 35 mfsec. The crust increased the density of the sapd from 1.55 g/cc
to 1,67 g, decrezsed the permesbility to air by 8% end the permespility o
weter by two-thirds, and incresassd ihe soil-moisture content in the top

100 em by 15=3Ci> and the soil temperature at the surface. Bitumen improved
plant growth.

Kidson, C.; Carr, A, P.
1960, Dune rasclemation st Eraunton Burrows, Devon.
Chart, Surveyor, Dec. 1940, 3-3,

An account of the stabilization measures underteken after extenaive damage
to these dunes and widespread formeztion or blowouts, Chansges in the dunss
occurring between 1885 and 1957 aere described,

Végs, .
1950, [The establishment of lucerms on acid drifting sands.]
Kisérl, X8zlem. 534, 75-87. [Hu.r.s.]

Bitter lupin is sown in early sprirz to soil dressed with 85 kz/he, N
fertilizer (P€t selt), 260 kz surer and 170 kg potash; the green manure
is plowed down to medium depth (*ogether with the same amounts of
fertilizers as before) in early summer, and the lucerns is sown in mid-
August in soil kept free of weeds.

6. Westsik, v,
1960, [Experiments with deep-layersd manure on dune sand. )
Yagy, MezBzazd, 15, 20-2%, [Hu.)

To prevent wind-blowing of upiurned sand, a first layer of manure should be
Placed to 60 cm depth in August of trhe first year and amother layer to 40O oo
in the follcwing yser, 2ye for seed production should be grown as a wind
shisld until the first row crop is zTown. Ahere farmyard manure is
lecking, green manurs mey be turnezd down to 40=-60 em depth, followed by
herrowins and incerporaticn cf a $ain layer of straw,




10,

11,

12,

a\.."‘_".'.é.(:., =N
1952, an international Study on the 2Y'_Z=Zane lang 1se problems, Pest I,
Fekiszs, 3, Zor, 9, 96117,
4n account of the development of arig and semi-arid sreas (Stalin plan in
Russiz, Thal EFroject in Pakistan), of ary aefforestation in various parts op
the worlg (Zn“a, Pakistan, Israel, Nortn Africa, Russia, United Statesg),
&nd of sand=gdune Tixation, 143 references,

Mahsut, B Dc::era;es, ¥
1959, [Szné-cune Tixation by afforestation on the Cape Verde Feninsula ang
the biclogical development of the soil, ]
Bois For, Trop, 83, 3-16, (Fiesp.)

This account or
includes descriptions of
\8e8s, using

Folythene tubes which produce a long-rooted stock)

successful afforestation with Casuarina eacuisetifolia

topography, clizate, scils ete,, aursery technigues

Spacing,
irrigation eng protection e2geinst blowing sang and grazing animels, Height
at 9 years was 131y o; the distance pProtected was ten times the neight of

the trees, g
laboratory €Xperiments w

Biological activity of the soil

¥as greatly increaseé, but
1th 2 similar but more developed s0il (frog +

s . Y R - F . . + + . . . = 1
interior) enriched wich C, couisetifolia or Lessia litter, indicated o lack
of H=cycle bacteria 2nd no Neminerelization %ok place in +ha Casvarins
sample. It is Suggested that in ine Second generation Casuzrinz shouid

1 3 e b - 4 -
te replaced OF other speciss 2+8., Cassia,

Yuravsicy, By Remati, 3,
1959. CUtilization op

19

sewaze
186, 162,

watar to irrigste erops on shifting sangs

Sand irrigated with urban Se¥age became quite stable after one growing
Season and was Sufriciently Tertile to Support crops, especially lucerne
and pasture plants, Organic matter in the Upper layer wag subst&ntially
inersased byt with continued irrigation no accumulation of salts was
observeg There 3 T0 be no need of animal menure pyu+ F 2mendnents
wers 2rieial, A var
wers ccmparable with hos
3enmnion, J, =,
1958, The reclamati

The conversion of

deseribed,
Carmen, 1,
1528, LFreliminer stuéy

ms =

hignlang oy Planting
Inf, Zstac, agric,

but not
of wnich were o¢F

m
-

Sand dunes in Ferbroks

Simjlar

on of Stockpoole Herren,

653 L35=iz .

shire into sheep country ig

of the Pasa

of the &y0
hal

=+liandsia,

1 3??, 1""90

Surpures, appeared well adepted to the area, the
cemicel composition to the native coastal

sands, aélthough the Scil temperaturss atteined were considerably highsr,
T lotifolia effectively stabilized sands wving from g slope,
= Ol
Moldenhauer, Ve Cus Coover, 7, Raj Everhart, X, E.
1958, Control of wing erosion in the 3andy lands of the Soutnern high
txas a exico,

W vigorously without
oWn sand at any dept
%ard dunes,

sand A&unes gof Rajasthan




In the soutnern and westsrn 5 i 2o and shifiing sands form an import
problem since blowii, of sund towarcs the interior msans encroachment by
deserte Covering wita grass is t.ne ueat method of contrel, A4 list 's
given o indigenous sye¢cies which nignat be tested, and otler grasses arn
lezumes which bind sand, improve *‘ertllity and provide good grazing ore
discussed,

a’.l

ar
—
-

1(!‘

5__1_pman, R D . .
1558, Plenting pire in the Caroline sandhills,
§. Zast. For, Zxp. Sta. Pep. 96, pp 43,

mhe seed sourcs for Pinus pulustris, its nursery treasitment, site preparation,
plantmg and eeriy tending ere cdiscussad. Prescriptions are given for
various soils and =il preparations to produce a given plant percentage.
Chief recommendations are to plant (preferedbly by machine) high-grade
seedlings root-pruned and witn foliage clipped, in winter, on scrub ocak
sites sf'ter complete clearing or furrowing amrd on old fields after furrow-
irg, plus chemical control of competing vegetation,

01"“’5, J- Eo
1958, Coastal sand drift. Part II, Conirol measures,
J. Soil Censerv, N.3.%. 14, 50-88,

Blencove, J. P,
1957. Stabilizing mallee sandhills,
J. Azric, S. Aust, 60, 233237,

Rye combine-scwn at the rate of 40 1b/scre gave good results in the control
of wind erosion.

Celder, R.
1957, Desert research in Israel,
NMew Scientist 3, Mo, 58, 8=9,

Tamarisk should not be used indiscriminately for regenerating and anchoring
dunes. It is an ircigenous desert plant, but will suck all the stored
moisture out ot the dunes and may set them adrift.

Ito, K. et al,
1957. [Studies on the improvement of steep slopes under sesagrass
(Pleioblastus variezstus Makino), 1. On erosion control and the introduc—
tion o1 lesredeze, (Microclesrpedeza striata Hakino}.J
Bull, Shikoku 2gTiC. ZXD. Sta, 3, &/=bke [JaSse)

Steep slopes covered with sasagrass were improved by: contour trenchins;
contour cultivetion; reseeding with Eraesrostis spp., Lolium multiflorum,
Lesvedeza spp, and 7icia sativa; mamuring; cutting, Cutting tsice e year
gave a higher total yisld or hertezs then cutting once a yeer, The
introduction of Lespedeze spp, improved the yield or forazge in the follow-
ing year,

20, Mullick, S. P.

1957. Coastal plantations and technique of sand fixation on the coasts of
Midnapore district, 7est Bengzal,
Indian For, 83, 37-1C0C,

Casusrina sguisetiZzli= is planted ard when estabiished is sometizes under-

planted with 4nacerdium occidentale (cashewnut) and Acscia auriculiformis
(Ten Wattle),

- N&n...a., B, By
1957, Meke the sancs siay,

At first the creeper Ipomc2a bilota is plented and soon other species appear,
After a yeor or two casuerina and cashewnut are planted,




€2, ‘FeiTuvy i T
1327, Imsrovercent o: t=iiq geserss in ine USSR by establishmert or' vezzztation
ann, reozr. 357, Sept.-Cct., 337-410,

Measurse to arrest the extension of tne drifting sands include regulsiiz-nog
and in somez cases rroniviticon, or expleitation of the vegetation, Meszzireg
aimed gt imsroving tae drirsing sands include vegetating them, estepl:

ol wind brezis, and Spreavciz of e bituminous elay filnm T?lch cements

: i
irmpgaing watsr ;nf;_tratlon or germination.

1957, lan experinment in arifting sand fixetion in the extreme South o?

Yadezascar, |

Zois For, Trop 55, 3ept.-Oct, 1g-1g9,

i series of windbreaks perpendicular to the wind direction wes establisn=3,
congisting of wattle I'encing permitting accumulstion of sand to 2 depth =7
D50 m. Tra2 1enre Wes then raised azzin until the sand bank we&s trans-
formec xnto a stabilized soil.,

24, Frekesy, 4,

il
1957, Conservatian or s-ifting sands along reilway lines in Rajesthan
Tarmawt
L3IV,
Jdo Soil ¥Wat, Conserv, Indiz 5, 173-182

25. 5.; Eamati, B,
agzricultural utilization of shirtips sands and the erftect of
thanm,
J. E_,"E‘, 33-1050
Data on mecuanical and enemis al ccoposition of tae coastal sands in Israel
are ziven. smelioration of the cands was based on thn use of' irrigated
soil—?"‘id;ng C€rops supplied with manure zng fert Zers + trace elements,
Irrigation water was applisé to light soils, ucer1 so'm pasture and
lover v.23 well and improved the physical and cne mical propsrties o
Their orgenic-patter centent, colloidal-rraction centent,
Capacity and ca“llTar" Forosity increased, inf'iltration rhtn
d, azgrezation of sena grains into crumbs and clods took place
ation 0£'Elcrﬁ-0r9°ﬁ1“‘3 increased, The colour of the send
light yellow to reddish brown,  Addition of clay scil did
in amelioration,
26, Sless, 3, 3.
1937. Control of sand drift in bheazch mining,
J, Sedl Canserv. NeSJ, 12, 1842175,

2each nining for rutile, zircon and other minsrals in marine sands has led
to sericus sand drift, Disposal of the overcu“den, re-~shaping of dunes
orisn t'snces ang barriers, replacinz of ©0 soil, mulching and grass plhnt-
ing are discussed, A lict ig siven of zraszes, shrubs and trees suitable
for stacilizing tne sand,

lization by vez2%ation and plantings,
- 1
i i

3rodune stasiiization in varicus clizmatic zones ere listed z2na

23, Von ¢er Wesshuyzen, J, J. N.
“es7, Czozating sand dunes at Tupt Tdward, Trees and shrubs used in
cultivation,
Fog 8. Afr, 33, 37=33.

POT.O.




the shrubs Jsteosiewmiin, 3?‘”‘"‘3&“5 irscolor and Stoebe vulzaris and the
a

trees Casvarina esuizitirnlia, PBir:: cinssisr, Acacia cyenopnvila an
Acaciz “cyclops ere saitcsle for riinting at the sides of dunes as is elso
The cress Dizitaria sancuinalis (Lret graus) Cesuarina eguisitifolia,

crab 3Tas3 - end frangipeni trees are apout the only species groainz well
petws2n TNe 4uNes.

Conway ;, e Je
1956, ke 2enisaiiin in sand dune afforestation.
Emp. OI‘. ;(BV, .-;.:- “"i‘s'-‘:lrso

For =n2 sang-dune country tnere are four schemes basad on 2stablishing
permarent cover on tne rorsdunes using marram grass and yellew lupins,
cvuudr;aon of +wo meihods is made and developments are described of' plant-
ing mechines adapted to the particular purpose.

Cgupo_..,, T. A.
1¢55, Reclemation of sand dunes with particular reference to iyia Erini
sand Zrifts, Cyprus.
Emp. Zor, Rev. 35, 77=-8L4.

The ;Lanting or wattle (Acacia cyanocnvlla), stone pine (Pinus pinez),
canss and temarix is described, .ater is not & serious limiting factor
to suzvival of stone pine bscause of its long tap root. Soil temperatures
can b= decreaced Ior young seedlings by rldgxng the ground or ty covering it
with cale=coloured soils sush as chailk which s os less heat than sand
éoas.

Wrignt, T. .
1656, Profils develesment in the sand dunes of Culbin Forest, Morayshire.
J. Sczl Seci. T, 3342,

=) anzlysis has shown considerable redistribution of major nutrients
soils after fixetion of the durnes, brousiat sbout by uptake of
nutri=nts by the trees and subsscuent return as litter. Samples were taken
from ~Z-year-old, 22-yeer-cld and 45-yeer-old Corsican-pine plots, an 86-
year=-1d ~coto-o¢ae l.Zl.'*t:, a L{-year=old birch plot, & recently planted
thatc~ed dune, and the rlat summit of a moving dune.  dnalytical results
are s=zown in graphs, and tabulated data show the apparent density of the
soil zzmples ard the influence of grein sice on the nutrient content of the
soil, Incorroration of' organic matter from litter into the upper layers
of th= profile reduces their apparent density, end nutrient content is
expre-ced on & volums basis., In the Tixed dunes Ca content was 40-35 ng
per 1Z<re scil, compared with £5-25 mg in unweathered dunes. Thatchinz
inecrezsed available £2 in the top 6 inches, T and X show similar trends,
Thers is little increase in Mg content of surfsce scil except under tn“
oldesz= tress; the cntznt under birca iz very low, Na is plentiful in the
sand, is not taken up in larse amcunts by the trees and is subject to leach-
ing, There waes little increase in available bases with decreasing zrain
size, tut availatle and total P increased markedly in the smallest fractions,
The n-trient content of the litter depends more on species than on the
nutri=nt status of the site. I% vezries throughout the year; Ca, K, Na and
Mg eomzants fall in July-Avgust.

Beare, 7. i.

1955, Sulphate of atmoniz on A?;:*l*g gandnills,

Jo 2o n"'r"co bo dinsz,
2% 1y in econjunction with 1 cwt super, but
not *x:e sger alone nromo growth of rye on melles gandhills
and r>sulted in the stapilizeticn of feits ing sand., Total growth on piled~
up savid was *Lﬂh graz*er than on hlemout areas with a few inches of sand on
the e:xrosed limestone or sandy cliay,

Lpplt motion of =it

e
zetit

Dobrunow, L. 4,3 GlacéTskeva, 0, J., Lukicheva, E. L.
1955, 'The use of mineral fertilizers duwring afforestation of hilly sands in
the '~ =th Pre-aral district.]

L“L * -nst, Lesa Akad Nauk 8352 24, 83-1C0. [R.)




Sxgeriments ig 13 d that S0isTnpg eonditions iq tae depressiong
between dures are for the IMowTa o Lombardy poplar, ein and
oleaster which develor 12 horizontal roots, Fertilizerg increcses tre

9 e
Erowth 2«5 times ang inersased frose resistance, Lombarg: Porlar respondeg
O N and P ang Oleaster ¢, and X

Sra Jecgues, 7, i,

1355, Possibility ¥ Pazpes grass on ¢oastal sang in Wellington Frovines,
WaZo I, Agric, 50, cao

Pampas grass Can be grown on e stabilizegd dairying land %o leeward of the
foredure ang the unstapie &rea of sand, 1n the unstaple ares, pampas Zrass
¢an be grown only where there ig Surficient shelter or local Stability +¢o
€nsure early establishment am vigorous growth,

35. Jol1igp e, W, H,

.8 1955. Tree growing on sana dunes,

‘ N.Z. 7. Agrie, 91, 52-53,

—

Two to four Jears afier Planting Harram grass, of'ten in conjunction with
Jellow lupins, sang becomes sufticiently stabilized 4o oe planteq tc species

tolerant g salt-lzaden winds (Lupressus Jacrocarra, Finus redista, P, laricio,
P, muricata, 2, Pinaster an3 20binia Dseudacecia ), They are deep—r:oting in

5ands and resist Wind ang irought,  The stands are boundegd by firebreaks

carrying :2sembrran hemum ang :etrarcnia, Preventing the sang from blowing,

36, Sipkes, c.

1955, LSandbanss, §¥een beaches ang the silting up of our &3tuariss, ]
Tijdsechr, Nad, Heldemaatsch, 88, 71-g2, (Du.e,]

Netural dqune formation, 3tabilization by Plantins witn suitable Erasses ang
othsr Plants, ang the e1fects nr rebbits ang other wilg 1ife ars 2escribeg,

Ils Wright, o, .
1253, Frorile dtvelopment in the szng dines of Culbin Forest, Yorayshire,
<. Physical Properties,
J. Soil Sei,' s, 270-253,

Trees have heg no measurable 8Itect on tha mechanica] Compocition np
recently Afforested Sard dunes, &pari from the deposition of litter, «while
the noisturs tontent of the unplanted dunes remains high “hrouzhont the
growing Sea2son, the growth of tress dries out the sand considerabl, The
abnormally coarse texturs g+ ©78 50il ~revents fvaroration rrom the bare
$0il, since +he almost complete zbsence of silt arg clay reduces the
Capillar~ FOre space arg limits the Cagillary rise of moisture, If drying
continues afisp the sang nas been dried o the limit of Cazillery riza the
consecuent ineres e

ps
in tension finally breaks the liguid-moistyme film in
e

(4]

R i

the smallest Dores, Further movement of moisture acrgss the drvy zon thus
formed can occur only py vagour Sransfer, Hoisture 1oss is thus smal: and
the moisture level of the nderlying sang rsmains above Wiltins point until

rain azain falls, 1mhe wtal moistureuholding Capacity of the upper seil

in olger Stands of treasg is greatly incressed by inc:rpcrating Ofganic matter,
The maximym observag capillary rize in sand devoig of organic matier was 2
inches, Young Corsican Pine planted on the thatcheg dunes hag a tap root

of at least 3 inehes, but hag a% least part of the Toot system in a Zone of
sufficient moisture—&oliing Caracity,  Pailure from drought in 2arly years

is not due to lack of soi3 moisturs, but to burizl of treeg by movinz sang

°r the removal of sand by blowing; potn &re eliminateg by edenuate

thatching Fhica also conserves spi1 moisture, foung trees TeROve considera
able antities gp water rrep the scil, but aftar the closurs o0f the canopy
the addition Of humus to the 10Ler layers o Sand, from the litter iayer,
increasss the moisturs-holding Capacity, The amount or soij weter
decresses ag the trees mature, Theten laid in & contimious layer <1 ps
thick has an ina ating €rliciency &Pproacaing that o trees 8-12 r+ high,

954, Coastal sand drift investizations in Iiew South Yales,
J. Soil Consery, N.,3,%, 10 45=56, S0=96.
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40.

41,

L3,

45.

A discussion of the fasilovs =tfeciing tn2 build-up or erosicn ol beacnaes
end of the means oI stabi.izing and revegetating sand drifts,

Smit."., Be Re Js
1954, Develorment of sand awme country,
NoZ. J. Agric, 88, 236-243.

Serub cleesrance and pasture establishment are described for the d., coast of
North Island, Nsw Zealund,

Thaarup; P,
1954, The afforestation of the send dunes of the Western Coast of Jutlend,
Denmark.
Advanc, Sci. 11, No, 41, 38-41,

Zakherov, N. G.; Revut, I. B,
1954, [Stebilization of shifting sands by meens of bitumen emulsion,]

Ffalal

Pustinl SSS2 i ikh Osvoenie 2, Lu9-464, (R.]

Bituren cmulsion diluted with water is poursd onto sand sown with tree seeds
or planted with tree scedlings.

Gupta, R. 8.
1953, Rajathan desert soils and their bearing on aftorestation problems of
the tract.
J. Soil Water Conserv, India, 1, No. 4, 30-36,

The area consists of high sand dunes forming ridges with extensive sand
denosits and with rocky hills in some places or areas where sand has becoms
stabilized and fertile so0il hes been btuilt up due to admixture with clay
and orgznic matter, Tatulated data show the salt content as chlorides,
carbonates and sulphates; nitrates in ppm, pH and percentage of clay in 4L
soil samples. The salt content and perticularly the alkali chlorides are
not sufficienily high to be toxic to plants. 4 slight amount of carbecnates
is likely to form Nz clay which may slow down the rate of rainwater
percolation and help in retention of water in this area where rainfall may
be only 4=5 inches a year, Alluviel soil, subject to inundatior by river
water, contains clay end alka2li salts which give rise to Na-clay formation
which leads to waterlogging, Nitrate content varies from ' to 7 ppm.

The sand dunes are not shifting, and with the exclusion of grazing
animels and the encoursgement of natural vegetation the area can be
afforested,

Leone, G,
1953, Origin and reclamation of the dumes in Tripolitanie.
Desert Res, Proc. int. Symp. 1952, 401-403.

Mort, G, W.; Hewitt, B. R,
1953, Vegetaiion survey of the marine sand drifts of New South Wales. 3.
Some remarks on useful stabilisinz species.
J. Soil Conserv, Serv. N.S.¥. 9, 5%-59,

Saccardy, L.
1953, [Stetilization of dunes on the Mediterranean coast of North Africa.]
Colloq, int, Cent, nat, Rech. sci, 35, 277-286. [F.e.]

A list is presented of plents suitabls fbr a protective cover on moving
surfaces cf seand,

Idia
1952, [Experimert in dune stabilization at Quemi~Quemi (Zva Perdn) and
Henderson (Eusnos Airss).]

Tdia Nos. 59-30, 12-13. (3p.]

Rye was successfully used in one sowing to stabilize a dune as large as a
house, and an enormous dune ccvaring L0 ha was stabilized In stages, sowing
rye in sections of about & ha beginning with the most favourable sections,



bi. Zdia
1282, [Dure fixatior in Cutrild ani Toaw

Idia Nos. 539=80, 13, |

‘u‘-‘:-"

15ll7 black sevghum with millet as & usefMul adg:
in 13 months o0j: of a dune cov ring 6 ha,
s3d of natuvral vegetation,

Lt

48, Meer, %, van der
1952, Reclamztisn of dune-sand scils,

Scil Sei. T4, 53-74,

The <renching or dredzing involved in dune reclamation is vsry costly, but
ths excavation of a dry duns-sand s0il leaves a moi st calcareous scil
sxcellent for bulbs, while tre excavated sand raises the surface lsvel of
low lying heavy clays, producing soils excellent for market gardsning,
Soil conditions, methods used and the importencs of sround-water level are
discuzased,

43, Hessines, e
1252, Sand=-dune fixetion and afforestation in Li T2,
Unazylva 6, 50-58,

L
4]
ot
]
&

latu vegetation and attempts to introduce drought-resistant plan<s ars
discussed. 4 climatic table Ccmpares sevsral districts in Libyaz with
cthers in Australia, icacias ang eucalypts are recommended, planted 150
planis per hectare ard spaced 8 r § m, O the eucalypts I, somphocaphsl
has already proved useful in Libya and 8 other species and & ox 5 es
of 2czcie are recommended, The extent to which afforestation is

an

0% De determined, btut the uniform plantinz-up of whole areas shoul
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o504 Mort, G, W,; Eewitt, B
1952, Vezet
nt

Creeping sroundsel (Senecio crassiflorus) has given good results in dune
reclamation, Qther promising species ars sand dandelion (Arctotis
stoschadifolia) pig face (Carcebmotus ascuiiaterus) and coastal guinea
flewer (Hibbertia volubilis).

51. Muhemmag, K.
1952, A note on the efforestation of shiftinz sand dunes erea in ths Thal
(desert) area of the Punjeb,
Pakdstan J, For, 2, 276=279,

Basin irrigstion during the annual stormy period has been effective in
2 £ E

levellinz dunes and improving the sand by silt deposition, Where irrigae=-
tion water is not available stabilization is successfully effacted by
plarting Callironum spz, snd Calotronis Jrocerz,  Suitable plants and trees

for starilising watsr courses ars listed,




