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ccopomical in preventing ernsion, and it is supgested “thal  terracing, contoo:
ridging, planting slong contour stvips alternating with strips leflt in huqh m

rrass, and the use of a grass-sod of species having o prostrate | form’ thrnus{h whm’n
the crop is planted in shallow linles should, amone other methnds, fr:-rrn the sub.

ject of experiment. No cultivation of temporary crops should- be permitter
above the 500 feet eontour. but the cultivation of orchard crops such as tonks
heans, limes, &¢, might be allowed hetween the 500 feet and the 800 feet, con-
tour, provided the soil was protected by nn adequate grass cover and drains were
properly aligned and constructed. Ahove the 500 feef contour no. chll?}*ﬂtipg isf
any crop other than cocon should be permitted. and as much of the land “as pos-
sible should be allowed to revert to forest. The process of reversion to forest
eould he nceelernted by tending operetions such as vinecutting, ;emnvn‘ of '#xi:_ess_-
coppice shoots, &e. Whatever {orm of control of cultivation in the foothills is
adopted, there is no doubt that the sooner the control begins the better for the
welfare of the Colony,
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In the opening chapter of this book, Mr. G. V. Jacks, the Deputy Director of
the Imperial Bureau of Soil Science at the Rothamsted Agricultural Experimen-
tal Station, England, gives n very readable aceount of the modern sspects of soil
erosion. in which he particulurly stresses the broad economic relationships of
the problems of land mnintenance. " As the result solely of buman mismanige-
ment, the soils upon which men have attempted to found new civilizations. are
disappearing, washed away by water and blown sway by wind...Already...nearly
a million square miles of new desert have heen Tormed, and o far larger nrea is
approaching desert conditions ™. Despite the invention of efficient agricultural
implements, the introduction of better varieties of crops, and the incressed use
of manures, the average output of the land per unit area taken the world over, l"
rapidly diminishing : thisis mainly attributed to the ravages of soil erosion’
which '* is altering the course of world history more radizally than anv waror
revolution . MNevertheless, soil erosion is a heneficient process without which
the world would long ago have died. being Nature's way of discarding its old
worn-out skin and renewing its living sheath of soil from the dead rock beneath”
In Nature, it takes place slowly, so that equilibrium is always maintained bet-
ween soil removal and soil formation under particulsr conditions of climate. J?
is tho groat aecelwrvation of arvosion through lnoman srisingnagement. that Iirs changad
the frracess inta ™' one of the most vicions and destructive forces it Tave ever been
seleasod by man ", Deforestation, the destroction of natoral herbage by overs
grazing and excessive cultivation may so nnsten soil remaval that fertile land,
taking centuries to form, muy he entirely lost within a year or even a few days.

Until recently, soil erosion was regarded merely as a local matter, but.it is

m..w recognised as* a contagious disedse, spreading destruction fur and wide "
r
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nnﬂ_nﬁec!;ng almost every contagious disenses, 501l erpsion is most easily che-
cked in its enrly stnges : when it begins to threnten an entire socisl structure, its
control becomes very difficult, thooph ot this advanced stage. it may have nssu-
med such serious nnd. spectacular proportions that eventually whole pations,
have heen roused to exert supreme efforts to combat the menace to their econo-
mic security. Thus. inthe United States of North America, soil erosion has
become a dominant facter in national life and here the greatest attention is now
heing paid to solution of its many problms.

Tt isn peculiar circumstance that the systematic intensive cultivation of
soils, successfully evolved in Western Europe where modern civilization had its
hirthplace, has proved-elsewhere fo be unsuitahle as a hasis of economic develop-
ment., No sooner has European civilization heen established in #n new country
than soil erosion, the invarinble destroyer of past civilizations, has set in with
usual disastrous results. The probable reason for Europesn immunity to soil
er_us__iun ligs in the fact that the svstem of cultivution that was evolved in Western
Europe is particularly adapted to the prevailing climatic conditions ; it has been
the aim there nlwnys to maintain soil fertilitv, and, if possible, to augment it
since the profits gained usually vary in direct proportion to the amount of labour
jut into the land. In other regions, notably the New World, circumstances have
r»een entirely different ; profits have been made mainly by exploiting virgin soils
1otably prairie grass lands, Surh freatment rapidly exhoauosts even the most
‘ertile snils, which soon become eroded bevond repair, a result attributable to the
‘general maladjustment of land-utilization practices to the natural environment"
since man has not yet proved himself capable of modifving European agricultural
systems to suit the new climatic and economic conditions.

Loss of snil fertility is generally accompanied by loss in soil stability, caused
primarily by the removal of protective natural vegetation. This deterioration
in physical properties is the invariable precursorof erosion, and is manifest
chiefly in a reduction of water-holding capacity favouring run-off rather than+
downward percolation and storsge of rain-water, The deterioration is progressive
and soi] erosion in consequence becomes more and more devastating until finally
déep gillies dissect the once fertile felds and recurrent floods overflow the
countg¥. © The consequcnces of erosion by water may he summed up as the
localized reduction of productive capacity due to direct losses of sail and of soil
moisture, and the general dis-organization of whole regions resulting from the
cumulative dislocation of the natural water regime .

Wind erosion thoush less widespread differs but little from water erosion
in its ultimate effects. and, like it, “opsets the equilibrium existing between “ihe
Jife and the climate of » region”. Together they have " made a knowledge of the
underlving principle of human ecology one of the most urgent needs of mankind'

~..unprecedented land wastage.....has set us, with ouor vast powers, a task

that can proficably ncenpy the surplus humnan energy relensed...... by the advance
of seience". “New outlooks, new aims and new knowledpge will be required
before the earth is again fit to reur......another civilization™.

These few quotalions from the introductory chapter amply indicate the out-
lnok of the nuthors of this long-needed book. The chapters immediately following
iwre devoted to the presentation of facts concerning different geographical regions
that serve as illustrations to the general theme. In Chapters 1l to V, Europe and
the Mediterranesn Region. North and South America, Africa, Auvstrolia and New
Zealnnd are congidered in detail by Mr. B O. Whyte, Deputy Director, Imperia”
Bur=ag o Pastores and Forage Crops. Welsh Plant Breeding Stalion, Abery]
atwvh, while India, China and Japan are dealt with by Mr. Jucks in Chapter :'.-’Hn
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The chapler following (Chapter VII), by Mr. Jacks, discusses the influence: of soil
on uruamn. and attempts to define such lerms as “ eruﬂlhihty" and- *s0il
structure®. It is here pointed out that *The mare fuvourable the- 'I'mt-f.*:'a,l
external conditions {climate, slope, vegetation) are to erosion the mﬂra_e_mﬁmn_'
resistant the soil itself will become ™, an axiom which is well illustrated by the
characteristic occurrence in the wet tropics of non-plastic, crumb-structured red
carths which are known to be little affected by erosinn.

The principles of soil conservation are next considered briefly '{Chﬂg.ter v
G. V. Jacks), with special reference to the now well-known methods of terracing
contour-forming, strip cropping, and damming [or flood control in river valleys-
The reclamation of gullies and the value of grass and of treess insoil conservation
schemes are discussed in four more chupters, and dunes and deserts form the
topic of Chapter XI11, all by Mr, Whyte, while some special aspects of conser-
vation (flood control, Chapter X1V; road construction, Chapter XV: and wild-life
preservation, Chapter XVI1) are next considered by the same author,

The social consequences of unchecked soil erosion must necessarily. e pro-
found, since they arise from the maladjustment of sagricultural. communities to
their environments. Maintenance and restoration of land fertility often involve
an alteration of the conditions of land tenure. Two mair sociological problems
are outlined and discussed by Mr, Jacks {Chapter XVIII} in this connection; the
first concerns semi-arid grosslands: the second problem, and the more difficalt
one, concerns the tropics, exemplified particularly by East Afrien. - In the first
example, people of European stock who occupied semi-arid grassiands easily
accommodated themselves to their environment and usually assimilated the
native races, Their struggles and progress :n Russia and in MNorth America are
reluted in Chapter XIX, where the varving degrees nf economic success of
different political systems (capitalism, collectivism, socialism) are fully described
In the second example, Europeans who colonized tropreal Africa  exercised
little epution, believing that the luxuriant vegetation, which is so characteristic
ol most part< of the tropics, indicated potentially rich soil that could be
directly exploited without fear of deterioration. The fallacy of this
assumption has been increasingly recognised in recent years, for the rapid
onset of soil erosion hns made the Furopean settlers and administrations
fully alive to the impending disaster., Moreover,the colonists have not been able
to assimilate the native populations which subsequently became segregafed  in
reserves where they now practise a mixture of troditional shifting cultivation
and madern ngriculture highly conducive to soil erosion. The development and
ecological results of this relationship in tropical Alrica, are clearly described
by Mr. Jucks in Chapter XX, chmprising one of the most illuminating sections
of the book, * Only exceptionally is the white man or the black man the ddmi-
nant species in a tropical environment ... (In Africa), shilting cultivation ,,, was
the only system under which (native) races could safely cultivate the tropical
forest, and nomadism the only system under which the grassiand could be safely
pastured... To-day, shifting cultivation, the sign of man's subordination to the
vegetation, has become a principal cause of so0il exhaustion and erosion in Alrics,
due to the shortening of the soil's resting period necessitated by incressing
populations and the general tendency toward » more settled .mode of life since
European occupation ... The white man’s burden in the [uture will be to come
to terms with the soil and plant world, and it promises to bea heavier burden
than coming to terms with the natives . * Tt seems as though mastery over
tropical soils must be secured with the help of the ecuInglst ruther than of the
engineer .. the erying need ... is for more biological science ', ** Human domi-
nance has ita- allotted period in the biological succession of u regiun. and we do
not know enough about ecology ... to be able to skip the intermediate natural
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stages between dominance by forest or suvannah and dominance by man'. ..
" We have to learn not only the nppropriate agricultural systems and operations,
but nlso what type of society — tribal, feudal, despotic, democratic or otherwise

can corexist on the soil during its transition I‘mm a plant-dominated to a man-
dominated type

One solution of the Afriean problem issegregation, by means of which native
and European ngriculture may each develop along distinct lines, but the need for
soil conservation promises to be the {uctor which mav decide whether this will
be a zuccessiul solution, for erosion control mquires unified treatment and
co-ordinated land-utilization practices within each natural region. Itis clear
that the success of any scheme for permanent sml conservation in East Africa
will depend on adjustments in the system of lnnd tenure, Thus, the communal
or fribal svstem fails whers land is limited in extent beepuse soil exploitation
zoon results in erogion, but individual land nwnnrslup is not much better, sinca
the greater the number of properties there are, * the, more difficult it is to secure
adequate co-uoperation between. the landholders., ' A system of land tenure
anzlogous to mediseval feudalism might well dw-.-lup asa way out of the impnsse
crented by soil erosion and the conflicting demunds nf the indigenous and exotic
races on the land ", The authors suggest, therei‘nre Lﬁnr. "' some system which
will leave the responsibility for organising and the pawgr to enforee soil conserva-
tion in the hands pf a few, while the many do the work *, may well be the future
basis of land tenure in tropical Africs under European influence.

“The political and social cnnsequeuces of soil erosion in South Africa, heving
nearly reached catastropic imminence, sre dealt with in a separate chapter
{Chapter XXI) by Mr. Jucks, who comes to'the conclusion that the “hest solution
of the difficulties might be * the development of some system of land tenure
whereby absolute control of all the land is vested in that cluss of the dummunt.
race which shows itself capable of organizing for the perpetuation af conserva-

tive land-utilization", though it is not suggested that such & solution would be
socially the most desiruble.

In the concluding chapter, Mr. Jacks further discusses the significance of the
paradexical situation that hes arisen in the world in which some of the most
densely populated lands still have great reserves of fertility, whereas, in the new
countries, rich lands have had to be abandoned to desert only a few decades after
their settlement. Reccvery by means of vast schemes for irrigating the semi-
arid-plains in Russia and North America may be feasible, and may induce a re-
versal of migration of populations back to the land. A dense population is the
best insursnce against erosion; for this resson, no great future is indicated for
civilization in the tropics until the native races have reached a rélatively ad-
vanced stage in social evelution.

‘In stressing the very important political and social consequences of land
deterioration and soil erosion, the asuthors of this book have opened up the
broader humanitarion aspects of agricultural science in world economy which no
serious student of agriculture can afford to reject. (Tropical Agricnlinre, Vol.
XVI, No. 10, pp. 223—225).



