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Land Beclamation Methods—Seguelae to Soil Erosion ¥
"BY M.SATYANARAYANA, B. A, B. Sc. (Ag.).
B _Eﬂ!:'m Mﬂg:zgsr. Agricultural Research Station, Samalkola.

Introduction. In the agricultural countries of the Old World, farming
 1or several centuries has not significantly reduced the productive capacity
of th-a land, because Naturs-induzed erosion was always kept undar control,
_thmugh ‘consarvatisn farming, as appossd to exploitative farming which is
tha IJ-I‘[H[‘!I"Y cauz2 of man-inducad erosion Tn the words ol Sir Daniel Hall,
" the metlmds pracilised by the pionesrs in the development of a new coun-
try are ‘rarely those of saund -agriculture... .". To caplure the international
trade-in agricultural commodities, all opportunities, as they arose in the last
‘World War, were harnessed and soil fertility was bartered away for the
precious rq:_éta!, as so much produce exported is §5 much soil fertility driven
out of the land. Daforastation, to mest the needs of wood for fusl, cellulose,
explosives, newspaper, books, rayon, mitch sticks, paints, varnishes &c. and
to bring more land under tha plough, for agricultural produce, brought in
its waks, floods, erosion and the dessrt. Forty million acres were warked in
tais wiy, in the U S A. [(Alrica is no better) and ware abaandoned during
the World E zonomic Dzpression, from the erosion that resulted throuch
faulty land utilisation, miinly monz-oulture  Wild floods are unknown in
areas not lampered by man. The cities, railways, roads, hydro-electricity,
water supply schemas, irrigation and navigation projscts, all secured through
forced production canverted to astronomical bank balancas, are shaken in
thsir very foundations, by erosion induced by man, through deforestation
and floods. To guote Jacks and Whyte, " more soil was lost from the world
between 1914 and 1934 than in the whole of previous human history.”" The
combined effects of boom, slump and drought produced a catastrophic
biological and physical deterioration of whole regions, culminating in dust
stornis and floods which threalened to become fixed events in the calendar
of North America.

The toll of erosion. The uneven surface of the land, the incapacity of
the soil lo permit of percolation of rainwater as quickly as it is received, the
annual uneven distribution of rainfall and the whols of it finishing off in a
few downpours are the familiar causes of soil erosion. In the stupendous
guantities of soil let down annually, fabulous losses in nilrogen, potash,
lime and humus occcur, when compared to the normal intaks of plant foods,
in such scils. The muddy water of rivers, laden with the ercded solil, sills
up the spawning beds. Turning into the up-couniry, the soil criginally teem-
ing with’ life, is rendered lifeless. None can gainsay Nalure's decree.
Lend is never restored o ils original slale, bul is reclaimed lo. some exlenl,
by some ol the methods givan heicw..

,  Paper read ut ihe Twenu -ninth Cﬂlluge Day and (‘nnfcrume 1}{ the
M. A. 5. U, —July 1940..
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Mathods of Reclamation. All reclamalion methods of-erodad land- g%:
under four broad groups. They are (i) Machanical ﬁl} ﬁ..gz:onom;dai :
(iif) Biological and (iv) Socio-economic.

(1) Mechanieal Wethods of Reclamation. The slow but perslsfleni ramoval
of the final fractions of valuable scil under ' sheet erosion ?, iha wagh: nut
with sgually vi:::-]ence in ' gully erosion ’, the dune and deseﬂ fnrmﬂhﬂnﬂ
from ' wind erosion * and the engulfing of productive land b? EEB eroslan
may all be arrested, by aduphng suitable courses of action; if:tiwidually,
communally or regionally, by resorling to minor works ﬂuch as .contour
terracing ; contour hedging ; contour trenching ; contour ndging tilling
across the field gradient ; damming ravmes ; throwing embankments across.
‘dongas’; eresling dikes; arranging 'po> !-cets and spill * ways and providing.
storm water drains.

Individual. The use of these methods to counter-act erosion,: are
known to the Indian pesantry, from time 1mmemunal All ‘agriculture on
the slopes of the Ghats have been rendered possible,. by a knowledge of
the above. In the slack periods the peasantry annuaally mend the havoc of
past denudation and attend to necessary work to prevent future erosion.
The thousands of small seed bed tanks and ponds ' spread over. the vast
Godavary Western delta are no more than the " pockets and spill ways "
that are suggested on the subject to eantrol erosion. Qui{:é apart. from the
various measures cited above, there is nothing to equal the will of the far-
mer in averting on his holding, a distant catastrophe of whatever magn’:iude
by the timely close up of the imps.that tend to gnaw tha entrails of the soil.
The orchards, in the villages of Nandarada and Dosakayalapalle of Raja-
mundry talug, are some of the best that - deserve mention in this connection,
notwithstanding the erosive nature of the light soils on which they are
raised.

Communal. 1In the Goadavary Western delta, a number &f Jaint Stock
companies are working in projects like the Losari- Gultlapadu, Vemuladeevi,
and Kalipatnam, in reclaiming lands, from a number of evils, of which
erosion is one. The soil of these projects rendered intoa syrup, by the
floods overflowing the embankments of the drains, ‘is transported " bodily.
In some of the States in America, the Soil Conservation Disirict Laws give
scope to farmers-to co-operale and undertaks demonstration” ‘projects, of
soil conservancy. 'Badava ‘' lands all along the sea-board, in which paddy
and finger-millet are cultivated, are periodically overrun by tidal action.
Such lands in the villages of Komaragiri and Neman of:East-Godavary are
protected by bunding against the ses-flow.

Regional. The Iarqer interests of a ‘province, or a country can never
be served, by a few joint stock companies. State effort in "bunding in Bel-
gaum, Dharwar and Bijapur districts, in - contour ridging - (Watt-bund)) in the
Kangra district and in contour trenching in the Puniab and the U. P., has
already achieved substantial resulis.
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‘What is required for this Province is (1) the conduct of & survey of the
areas suffering from erosion and needing reclamalion: (2) long-range
planning for taking up and f{inishing the ameliorative operations, by zones
and under stated periods oftime ; and (2) the inauguration of a minor
engineering department, for tank {ormation and tank restoration. Erosion,
in areas of poor soil binding, is a great menace. In such, the preservation
of the catchments to be formed with forest reserves and vegetation, and the
rivetment of the bunds to be put up, may never make the works ' productive ’
in the P. W. D. sense. The tank formation and the tank restoration, in the
province, may easily cost several times the estimated cost of the Tungabha-
dra project ; but the resources of the country will be permanently improved
in @ manner comparable to the Siate drive in Italy, where a swampy expanse
has been metamorphosed into arable land and the scourge of malaria
driven out. The Tennessee Valley in America, would be spending to the
tune of nearly 400 million dollars, for the ten years ending 1943, in the
raclamation projects of eroded lands. In Japan with the " operation of the
natura] forces of sedimentation, plant succession and re-vegetation " under
the check-dams of the Forest Engineer, erosion is checkmated. Japan and
Java, "' two islands with highly erosive topography and climate and sup-
porting 500 and 680 people per sq. mile ", have erosion under full control.

(ii) Agronomical Methods of Reclamation. The free play of sun, wind
and rain on bare scil brings about erosion. It is therelore necessary to have
'plant cover’ on the land, at least during periods in which erosion is the

grealest

Sound rotations. The rotations to be practised are to be such as
would (1) minimise the periods of fallow, (2) produce crops producing a
dense stand and a soil binding root system and (2) provide for recuperative
crops that give nitrogen to the soil. Unocccupied cultivable waste, when
brought under cultivation is first put under horse gram, which is a lequmin-
ous recuperalive crop producing good plant cover. Cotton, maize and
tobaceco, that require to be spaced widely, are generally unsuitable as
reclaimers and have to be rolated with those which produce a good plant
cover. The experience of Mr. Kanitkar, of the Bombay department, of
Agriculture cuoted by Dr MacLagan Gorrie, goes to show that sorghum,
which figures prominently, in the rotations of the eroded black soil tracts,
is a good controller of erosion. The following iypical, age-long, dry-land
rotation, of the loams and the clay loams of the Telugu districts, is a
protector of the soil and affords plant cover for a great part of the year.

15t vear:— Mixture of dry paddy and red gram ;
Znd year :— Chillies with rows of cotton at intervals ;

3rd year ;(— Groundnut followed by coriander ; or Bengul grum, or fodder
sorghum, when conditions permit.

Unfortunately such rotations are not reqularly practised by lhe cultivators
whao are lured away by money crops like chillies which are raised annually,
as al Gollaprole in Godavari district. Mono-culture syslems as maize in the
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- corn-bell and collon in the Southern Slales-of America, and cotton fallm-radl
by maize in Ugonda are said to be the causes of the disaslroiis erosion;in
those countiries.

Green manuring. Fometimes in preveniing one evil, we may bring
about another. Incessant cropping done with the object of securinga plant
cover may bring about soil exhaustion. Secondly, with the  onsst of ths
monsoons, heavy masses of soil are rolled dewn streams, breachmg erm-
bankmenis. A number of wild streams between Bezwada and Kuvvur plu:,'
havoc on the country, every year, in their iraverse to ihe Kollair laka,
Raising green manure crops is a panacea to these evils, The ma[ied rﬂr:rt
system, binds the soil and pravenls to some degres, this scouring of =oil by
floods.

Mixed Farming, For a r:nunirr dependent on cattle ior s agniculture,
mized larming provides the cattle with diversified feeds, and - c:::msewes the
land by warding off erosion. A Telugu proverb condemns the. pracﬂf:e ol
raising of pure crops under rainfed conditions. Run off and’ erosion ﬂgurss:
collected for a number of years at the Missouri Experiment Station, Calum-
bia and the observations of Dr. MacLagan Gorrie in this ﬂaunlr;ﬁ indicate
that in the order of their importance bare {allow, sound rotalion and pasture
aid soil conservancy.

Limit of sofe productivity. Under the perennial irrigation system nf
the deltas, raising two or three crops of paddy, in an yeer- or garden crops
which are gross feeders on soil fertility may impoverish the. mila

Sile of plots and soil hlow. The fragmentation and the d:mntegratmn
of holdmga are a blessing in disguise, in léssening erosicn. Plats of half
ta two acres are found to be fairly free from erosion; in the Bnmbﬂ? Presi-
dency. Such divisions of land are a necessity, in the light soils ‘of  Anante-
pur, where the harvest of groundnut with bullock hoes turn the séil to the
fineness of flour and render it liable for wind erosion.

Strip ﬂfﬂppmg Strip cropping with arable crops alternsting with
"dense sod crops’, is now under practios, all the world over, as a conser-
vancy measure

Selective weeding. This is in vogue in plantation agriculture, for soil
conservancy. Obnoxious weeds above are eradicated, while the less
harmful are left untouched, in the tea, coflee and rubber’ estatas, in Ceylon
ﬂnd Snuth India.

(iii) Biological Methods of Reclamation.

Regulation of the strength in livestock and controlled grozing. Stran-
gely, the very factors that retard progress in livestock improvement, also
assist erosion. Greater destruction of plant. cover and heayier indiscri-
minate trampling arise with the maintenance of a higher proportion of cattle -
than is justified by the cultivated area. The Vizagapatam district (specially
the Vizianagaram talug) is one-of those: sutfering greatly from ‘s0il erosion.
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It may. bs dus either io its red loams ; it may alsa be due to the stock-rear-
.ir:g induskrh in that district. The trodden paths of cattle and goats assisted
.b}r s¢oufing in ralny pariods bring about qully erosion. The village com-
mohs and - the unresarves thrown open to grazing get greatly eroded,
thmugh sur-h. indiscriminsts tramoling. The pasture qrasses grazed bare,
fail torecover in tine, to be economically usaful. Coantrolled grazing and
cutling the qrassas periodically sound wall toward stock improvement as
well as- the prevention.of soil erosion. But to do away with the over-stocking
and un-economic herds in & country that is avarss to the destruction of life
is no easy mattar, Ara sullicient areas available evan for the indispansible
tlthnq oattle, to arrangs for grazing by rotation in blocks, for the permanent
preservation of pasturas 7 In the tracts of intensive cullivation, as well as
in weLIund arsas, it is hardly possible to have standing room for the village
cat;ia, especially during the inclement wsaather. This has been a thorny
E_ubject raczaiving attention for ssveral decadss. Educative propaganda and
slow slaf:e- intervention, with caution, would sscure the desired cobject of
gelling rid of the ua-economic herds, over-stocking, promiscuous grazing
-and the want of organised pastures.

Recrulated foresiry.. The forest policy should not be pursued as a
commercial reveanus proposition. Forest preservation and controlled gra-
zing are antagonistic to the world’'s reeds of wood and meat, but all the
same they are to be helped in the interesis of national economy. The very
many uses which wood is now putlo, may bring in, a ime, when f[orestry
may be encouraged and made to encroach on agricultural land. Submarai-
nal exhausted agricultural land may be re-forested, or brought under con-
trolled grazing, as under the Taylor Grazing Act of 1924, in America.

‘Feological engineering arnd re-vegefation. Ecological observaiions of
the flora end the fauna on the land, as also a study of the habils of the
m}mmumhes setiling on the land are neceszary to practise ecological engi-
neering, for soil conservation. New fauna (from the domesticated) shouid
not be introducad, if they bring in degeneration of the {lora in sifu. Nor
should man be permitted to dominate and disturb the balance existing
between the land and the {lera it is supporling, .

Exiensive cultivation is going.on, in the sandy lecams of the coast-wise
areas, under doruvu wells and along the banks of the rivers Hagari, Pennar
&c, that have sand in them and no waler flow for a greater partoif the
year. In both the kinds of tracts, the waler bed is {airly high and manure
being the only limiling factor of production in them, quite a variely of
yaluable crops is raised. Unlortunately, the pisy ot strong winde on the
.coas!, as well as in the areas of low rainfall of the said rivers has led to
erpsion on the wind-ward side and dune formalion on the lee-ward side.
Wind-bresks and shelter belts in which bare land alfernates with crop
land are the main ways o deal with., Casarina is widely arown on the
coasl and fo some extent onthe afore-mentioned river banks and adjacent
to the banks.
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Sheiter bells are greatly used in th Jutland peninsula, of Denmark"ahd
are claimed lo give protaction lo areas " equal to ten {o twelve hmea.. : nmr
height”. In addition to the moderating influences on aoll’ temperalum,
wind, humidity and evaporation, high crop yields up to thirtyr per cant orae
also reporled.

Seil binding may be elfected with re-vegelalion by suitable. ecological
material. The trees that are used for the purpose, in the Eaverﬂl cauntrias
of the world are Acacias, Cassia siamea, casurina, Eucalyptus, Feshicas,
Pines, poplars, spineless caclii and willows.

The lollowing are the vines, crespers and grasses, in vogque lor the
purpose, in the various countries.

Botanieal name, Common name. Country ol use, Remarks.

Vines and
Creepers |

Pueraria thumbergians Kudzo vine . 5. A. and Originally a native
5. Rhodesia of China; propa-
gated from roots

. . and crowns -

Biguwouia radicans Trumpst creeper . 5 A,

Strophasinles helvala Trailing wild bean do.

Lespodesa striala Lespedeza do. ) _

Iponrdea biloba Sand-binding weed, India Used by the rail-
ways on the per-
manent wav.

Grasses

Ernarta villosa Pyp grass Africa

Cyanodon dactylon Bermuda grass India *Hariali*, or .lawn
orass

Agropyron scabrum Blue grass MNew Zeal mﬂ.

Aristida pennaia Snnd prass Russia

Eremochilos apliiuroidss Centepede grass

Pennisetum elandestinym Kikuyu grass India, Africa

Andropogon halapense  Johnson grass do,
Fasfalum sp. The kodo millet

’ group do.
Agrostis sp. do.

Basides possessing the property of soil or sand binding, the material
chosen should be drought resistant, rhizomiferous, stoloniferous and of the
seeding kind, for rapid establishment. It should as far as possibie bse un-
palatable (e. g, rabbil mensce in S. Australia and locusts in Kenya), hardy
in withstanding soil and sand blow and as far as possible indigenous.
Turfs and .sods serve the purpose quicker than vagstation through seed
propagation,

(iv) Eanin-Enonu;nin Methods of Raulamq,ﬁun.

Restriction of internalional frade in soil fertility. The :eoil isa mine
from which fertility is drawn and 1ransparte_d across the seas, in the name of
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produce The high tariff wall built by U. S. A., against the ‘import of agri. -
cultural commodities, after the last World War and its non-acceptance of
puymants of war debts in goods, assisted soil consarvation and thus arrested
erosion in a measure, though countries solely depsndent on agriculture

under the falling prices, tollowing the boom had to resort to over-produc”
tion, to make both ends meet.

" The higher the standard of living of the ryots, the greater is the
erosion. . The impact of western civilisation, on the agricultural populations
of the East, ‘raised the standard of living of the latter, during the last three
or. four decades. The agricultucists of Egypt and India, for centuries
adjusted their mode of living to the productive capacity of the soil. Better
living enjoins over-production and therefors erosion ullimately. Present
rural uplift work should countermand this evil, by necessary propaganda.

Capitalist farmers and indusirial magnates. Capitalist farmers
emulate industrial magnates, in the possession of wealth and style of living-
Agriculture is not organised, in the same way as Industry. Agricultural
produce -cannot bs presarved, nor can it bz held over, for years, to regulate
prices, as industrial goods. Where the capitalist farmsrs ape the industrial
magnates in the bank balancass and style of living, there it is at the expense
of the s2il, degradation and denuiation coming in much guicker in this
capitalist farming than under any other system.

The Agricultural Adjustmant Het, in America, restricts agricultral
production, by the allolm=nt of areas, to the limits of the local and reason-
able loreign demand, bassd on a s>und national economy. The co-opera-
tion neosssary for th2 working of the Act is sscured by compsansating for
the reduced production.

Agricultural prices to bs on a par with the indusérial. For an
agricultural country like India, agricultural prices must, at least, be set at
par with those in Industry, marshalling all the resources of economics, so as
o keep the soil fertility intact. The soil ol the country, the capital quacv
of past generation: should bz handed down to poasterity, by the present
generation, wilhout consuming any part of its capital.

Society and tha Soil, A stable soil keeps a civilisation stable and
free from social unrest. The society that .settles on the soil should be
symbiotic in ifs nature and its habits, with the {srming system the soil is
capable of. In this vast agricultural couuntry, each soil type can have its
counterpart in society, bz it aboriginal, Iribal, ryotwari, or any other. The
-Soil Pnysicist and the Agronomist are the councillors, to determine the type
of Federation that is best suited to perpeluate agriculiural India.

Imposition of quotas. In the national economy 'of the couniry
impasitthn of quo'as on cullivation and produslion may, when necassary, be
itfroduced, lo avoid the burning ol wheat and the leaving of the cotlon
crop un-picked. The creation of an economic bureau, for sound economic
nationalism, would go a greal way, 1o stem the tide nf soil erosion.
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Urbanisation promoles soil erosion. As urban pr rosparity.is. aL thn‘.
expense of the rural agriculturist, the burden of tazation should be shifted
from the country to the town and from Agricullure to’ mdustry

Land tenures. The system of tenures, on whizh land is- hald by
communities, is responsible in some measure, for soil erosion. Southem
Rhedesia has been a victim to it. Russia passed from F‘eudulism, Com-"
munal Field Farming, Capitalism and Collectivism, to Socialism. How f-ar_
the last survives the earlier systems, on the steppes ol Russia ;s yet to be
seen.

The holdings of owner-cultivators are less liable for erosion than.thoss
under tenants. With the ease-loving habit of man, the sirength’ of th>
owner-workars is falling and that of tenants increasing. Short term ténéhcy"
is a result of rack-renting and lands under this system are the worst liable
for erosion The systems of tenures that should prevail, between land-lords
and tenants, for soil conservancy and doing away with erosion are also
subjects for the bureau of ezonomiz suggasted for creation.
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Tenants’ Needs and Departmental Limitations.”
By M. BALAKRISHNAN NAYAR, B. Sc. Ag,
University Scholar in Agriculture, Madras.

Introduction. This paper is based on my study of & few holdings
in Malabar with regard to the economics of paddy cultivation. It has been
my experience in the course of the investigalion, which is being conducted
under the auspices .of the Madras University, to find the people mostly
indifferent and sometimes critical about the doings of the Agncultural
Department. The causss of such indifference, as I see them, are presented
in this article.

General. Earnings in Agriculture may be generally poor but the level
is parlicularly low in the conditions exisling in the Malabar district. With no
mixed cropping or rotation in crops, paddy is grown in wet lands year alter
year with the success of the crop depending largely on the south-west and
north-east monsoon rains. The cultivation ia-further complicated by the

" Paper read at the Twenty-ninth College Day and Conferznc: of the
M. A. S, U,; July 1940,




