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SOIL EROSION ON TEA ESTATES AND
SOME SUGGESTIONS FOR ITS CONTROL*

W. C. LESTER-SMITH
AGRICULTURAL GFFICER, SOIl. CONSERVATION

~Plantation agriculture may be defined as the cultivation of one
or more types of crop plant in large compact communities in order to
economize in the prodaction and harvesting of the crops concerned.
This type of agriculture involves the establishment of large areas
under one main crop, and the application of labour and capital to it
“in such a way that production is rendered most profitable over the:
whole economic life of the crop.

With a perennial crop like tea, in which the period of lag befween’

- the application of capital to the crop and the sale of the finished

product is often considerably longer than is the case with other crops,
-ohe of the primary necessities is to prolong the life of the crop so

-that the capital expended o it'is spread over an economic period of
i i g R R T L —wer g, et
e TYKGAtable returds. There are twg basic requitegdts ofali perenaiai -

crops without which their life cahrof ‘be economically prolonged,
and tea is no exception. These requirements are the conservationw
~of the soil in which the plant grows, and the maintenance of its
fertility. - .

* The text of an address delivered at a meeting of the Dimbula District Planters”
Association on  September 12th, 1988. Reprinted from The Tropical Agriculturiss, 1988,
Val. XCI, No. &
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The economic cultivation of any crop plant necessarily involves,
from time to time, some disturbance of the soil in which that plant.
is growing; and this must inevitably lead to a greater or lesser degree
of suil erusion. - However small may be the amount of erosion which
takes place, in time-it- will both-reduce the fertlity of the soil and
increase the cost of production of the crop. The greater the slope
of the land, the longer the length of the slope, and the more often
the surface soil is cultivated or stirred, the greater will be this loss.

me v - Gwing 16 the vatied envirénmiencs in wnich €a 1S grown thére

..~ ate-several types of erosion to which the surface soil of areas under
tea is subjected. I propose to describe some of these, to comment
on them briefly, and to suggest various ways in which the degree of

~ erosion can be reduced. e

Direct Rainfall Evosion.—This is due to the direct beating action
of the individual raindrops on exposed areas of .the surface soil.
It is a form of erosion which occurs on areas planted with tea which
are devoid of any high shade or ground cover, and when the tea
plants themselves and any other existing low shade plants do not
entirely cover the soil anc{ intercept the rain. This form of erosion
is perhaps most severe on soils which are kept clean weeded, which
are loose and dry, which contain insufficient clay or humus to render
them cohesive, and on areas which are almost denuded of all high and
medium shade at the same time as the tea is pruned. In my opinion
this form of erosion can be reduced by maintaining a rain-intercepting .
high or medium cover over the tea when it is pruned, by laying the
prunings- and by carrying out any artificial or green manuring that
is done at this time, in counter-slope lines. Close planting will also
serve to reduce this form of erosion. | .

-

' Sheet Erosion.—This is the wide-spread removal of a very thin o

layer of soil, mainly the loose particles, from the surface of the land

3 It is 2 form of erosion’ which is caused by. surface rin-off water.

" The amount of humus and soil moved is often considerable, and is
‘< increased by the steepness of the slope and by insufficient checks to ~ *
Fe the movement of this water. The greater part of the eroded soil +

.. . is removed duting the first hour or less of the run-off period result-.
T from intensive falls of rain:  The most efficatiods preventives of
this form of erosion are an extreinely absorptive sutface soil, numerous
sponge-pits or trenches, and a low-growing ground cover. The

plant (or combination of plants) which has none of the specific
characters disadvantageous in a ground cover for tea, and which

- is easily established in different areas, has yet to be found. Until

this has been accomplished, and until such a plant or mixture of

plants has been proved to have no detrimental effect on the crop,
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" various makeshifts which will limit the movement of soil should be
“adopted. - Various ground cover plants, such as Oxalis spp. and
Centella asiatica, offer possibilities in this respect; but they all have
one common disadvantage that they cannot be established every-
" “where and particularly where they are most needed. To what extent
_this is due to a reduction in the natural fertility of the soil resulting -
from past erosive action | cannot say, but 1 venture to think that
. ~_in many cases it is primarily due to this cause. If this is so, two .
wvit T3l raye of dmproving. these copditionf;suogest themselves: firstly, 4 .. o
- - . by simulating at least’a partial return to natural conditions by estab-" = :
lishing an increased density of high and medium shade plants, and:
. secondly, by reducing soil movement to a minimum in other ways.
It appears to me that one of the cheapest and most effective methods

. of preventing sheet erosion on sloping land is to establish permanent
hedges of some close-growing perennial plant. These hedges should
be’planted 2long contour lines at such vertical intervals as would best
suit the slopes and soils concerned.  If these hedges are once properly

. established and maintained they will reduce the length of the flow:

. -lines of surface run-off water, check its rate of flow, and effect the
deposition of .eroded soil along the upper sides of the contour hedges.

" In this way the forces-of erosion will be directed along anti-erosive
lines which will automatically terrace the land, reducing its slope,
conserving its soil, limiting the movement of its humus surface-litter,

‘and: so raising the natural fertility of the soil. - -~ o

- * -Contour stone terracing can effect this equally well, when stone

" is available in sufficient quantity on the spot; but stone terraces suffer -
~ from the disability of having to be periodically heightened to prevent

'~ loss of sail from steep sl on which soil movement continues to

" take place. - Hedges of suntable. perennial plants, however, grow up
. with the rising bank of arrested soil, tend to consolidate it, and cause
.+ less damage when breaches occur. The plant which T consider most
useful for this' puspose i§ the Sword plant (Sarsevieria quineemsis), .. - .
while its indigencus relative, the Ceylon Bowstring Hemp (Sanseviera
* geylanica) , forms a fair substitute and is available in greater quantity..
St . Contour works of this type require to be co-ordinated with some
@7 system of drainage which will;remnve surpius run-off water’and thus® .
" .. ‘prevent’its accumulating und breaching ‘one-or.moré of the contour
~ works. Under the riinfall and other conditions which commonly
“prevail in Ceylon it is inevitable that a certain portion of the annual
. total rainfall eventually becomes surface run-off water. It is this
" fraction, however. small it rhay be, resulting mainly from intensive
falls of rain of short duration and restricted distribution, which causes
the most “severe erosion. Therefore unless tontour wotrks aré

T

-




202

rovided with some means of relief in the form of drains, they may
ge the cause of serious damage, if not on the area itself prabably on
that immediately below it. Contour, drains naturally work best in
conjunction with contour hedges and contour terraces, but existing
estate drains can generally be utilized to serve a similar purpose,
until such ume as. more up-to-date drainage systems can
constructed. ' T o

Contour hedges of the Sword plant have a particular value, 1
- ooncider, for establishment in areas' of tea-whiet ic” is” proposed 1"
replant. For this purpose I would suggest that the contour hedges
are planted at least a year before the old tea is removed, and that,
at first, only those tea bushes which interfere with the establishment
of the contour hedges are removed. The soil which is subsequently
displaced and loosened by the removal of the remainder of the old
tea plants will then be held up and protected from loss by the contour
hedges. The land will tend to terrace itself, which will facilitate
replanting and the subsequent plucking and cultivation of the area,
and run-off and erosion will be reduced. Once the area is cleared,
except for the contour hedges, a re-orientation of the drainage system
of the area is facilitated, and more or less level contour drains can
"be constructed without the necessity for much pegging and lining.
‘These drains should be sited on the lower side of the contour hed

and the spoil or excavated earth may be utilized for filling in old

~

drains and for assisting the natural .terfacing of the land by spreading
-it along the upper sides of the contéur hedges -

-+ - In connection with the réplanting of the contour strips, I should
like to correct an erroneous impression 1 appear to have given in a
previous Jecture I gave at Ratnapura (Tropical Agriculiurist, June,
1838, Vol. 90, No. 8, page 368, last paragraph). I then said that
contour planting did not appear to be suited to close-spaced row crops
such as tea, etc., and I still hold this'view. The slopes of the greater,
parts of the undulating land gf Ceylon are éither so small or so uneven -
as to render the large scale contour planting of close-spaced crops
uneconomie, on account of the difficulties involved in their layout and"
management. To be more explicit I should say that I refer to strict
- contour. planting, and not to those .modified systems of contour .
“planting’ which"can be more correctly referred to as counter-slope
planting. . - - N - '

" Dyy Wash.—This is a form of erpsion which is mainly characte-
* 'ristic of steep stony slopes with a soil, the particles of which, when dry,
are lacking in cohesion. ' They ‘ate the cultivated counterpart of
areas which, I believe, in mountaineering parlance would be termed
“*seree.’” " Dry wash, as its name implies, usually takes place in



;. .devegetated, cut at: too steep a-slope; and unprovided. with an -

arcas which are subject to pronounced spells of dry. weather, which
are“deficient in shade’ and-ground cover, aid have been so eroded

surface soil, the slope of the land, and the sparseness of vegetative

~ - cover,-a1e such that in dry. periods, a spontaneous or induced down-

‘ward movement of soil, soil-aggregates and stones, takes place on

‘. in the-past that any surface material worthy ‘of the:-namé ‘of soil -
.is conspicuous by .its absence. The physical nature of the so-called

the more exposed slopes, 1t 1s due to evaporation of soil moisture -

-+ wand alow humus content cousing g redyction in the cohesion between -
- - the -particles which constitute the surface soil; and also to variations _

in the amount and position of seil moisture causing changes in the
centre of balance of stones and soil-aggregates.

- This form of erosion can be greatly ‘reduced by perma.nent.

contour ‘tefraces, grass bunds, and hedges of almost any woody .
plant if sufficiently closely. planted. . As.a temporary measure;-low -

" contour wattle fences, made of Ghricidia branches, eic., can be used -
with -effect-across areas of this type:. High shade, fow shade and "

ground cover plants, combined, with green manuring, can also be

used in-addition, .in order to increase the moisture-retaining capacity.

* of the soil and-its cohesiveness.. The prevention of this form of

erosion, must, in-any case; be based upon the prevention -of soil
movement and the revegetating of the area. .. - -

" Bank’ Erosion.—The banks of roadsides, streams, gullies and

drains ‘oftén ‘suffer severely from ‘erosion as a result of théir being

‘adequate -check to surface run-off water before .it flaws oyer the

" " edge of the bank. A clean cut earth bank may look neat and tidy

*y “size in‘the course of time.  Un

when it is kept free;of weeds and all other vegetation, but to my
mind, it cannot be ‘considered either economijc or stableé unless it
consists of hard rock-like material. Such banks ‘are often cut so
steep that:no ‘vegetation will grow on- them, ot they aré periodically
scraped and ‘weeded. to. keép;-them clean. In this state they:are

etually exposed to the sun, the wind and the rain. . The alter-

nations of wet-and dry conditions, cold and heat, and sometimes the
percolation of sub-soil  moisuture, upset their stability-and cause

" cracks and fissures to appear. in- them which widen and ‘increase in-

2y

over the top of the bank. If a splash-cushion or pavemerit is:pro-
vided, the splash water wears away and undercuts the base of ‘the

" bank; if no such provision {s made, waterfall erosion pits and wears
- -away the road, pathway, ‘drain, "or ‘soil at the foot of'.the bank.
- "Where the, rush of ‘surface run-off is checked by a grass-edge at.the

top of theibank, the water flows down the expased face of the bank

- causing fall-face éroéipp_'ﬁi;d graduall? ‘i'vealrs' back the bank. An.

a
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checked ‘surface run-off watér shoots™



even more pernicious form of undermining the face of devegetated
~ bapks is sometimgs to be seen., This.takes the form. af scooping
the earth or gravel out of hollows in the fyce of the bank, for the °
purpose of repairing and maintaining reads and paths.©
“The best method of stabilizing' and ‘preventing the erosion of
the sides of banks, streains and drains‘is to slope them sufficiently
to permit natural vegetation to grow .or a desired -type of vegetation
,to be established on them. A slope of from 45% to 60° is usually

~ minwienficient for tHe purpaez.of enabling 2- onitable #ype. of vegetetive

to become established. Where nvailable, Garpet grass (dxonopus
compressus) is pethaps-oné of the best and pidiest bank-binding
plants while the little white-flowered - Austratian Daisy (Erigeron

mucronaium), often grown on bapks and rockeries in gardens, pro-

vides an: attractive j::rngtiv@. Indigofera endecaphylla can afso be
sometimes used with advantage for this purpose. -

. Diain Bed-Scour.~In the case of graded main drains their beds
often get badly scoured and potsholed and their sides undercut to -
an extent which, on steep slopes or in readily ereded soil, rapidly .
converts ‘them into ravines and gullies. Alternatively, narrow .
draitis with 'straight sides, when at in cohesive ‘or erosion-resting
soils, wear deeper and deeper as more easily eroded sub-soil strata
are reached. . Both these forms of eresion are not uncommon; they
may develop to such a degree that the height of the water table of
the land on each side is permanenily Jowered, so that during short
dry -periods, :artificial drought conditions for the crop are induced.
- 'The remedy lies in sloping the sides of all drains, reducing their
depth, and retarding the rate of flow of water by vegetating them,
and constructing in them check-dams, tocks and blocks, and reverse-.
slope-'steps, - It has to be realised that apart from such factors: as

.volume of water, Eadient. .retard ‘effect, etc., the rate of flow of
water ‘in drains is largely” govetned by its depth; thus, the deecper

“and narrower a drain the greaterithe rate of flow of water in it,.and -

" so the greater its érosive power. :

. A word of warning is perhaps necessaty here as regards the
* . ganstruction in-drgins, of locks, pits and reverse-slope tieps in areas -*
gt Jowselevations where malgria -is ‘endemic.” - Such Water-rétaining
compartmients provide - suitable breeding "places, particularly when’
insufficiently shaded, for, the malaria-carrying mosquito Anopheles
. culicifacies. In malarial ‘areas, therefore, it should be a rigid rule
- that.all such water-holding silt-pits, locks and step-angles should be
converted into, and properly maintained as, sponge-pits, sponge-
.~ trenches, and sponpefmaéhions.‘. by keeping them at least half to
. three-quarters full of dead weeds, cut grass and other cut vegetation




which is absorbeat and. feadily deeayahle humus-forming ‘material.
This will ‘reduce 'the length ‘of time witer stands in these places,
dssists its “pércolation-into the soil and :maker any such water less
acceptable tor breeding purposes. A good growth of suitable vege-
tation . should be permanently maintained in, and on the sides of
bapks of all, such drains so as to keep them effectively shaded.

DISCUSSION
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Inanswertoaquestmn by Ml‘ R C 0. ,Hﬂigs ;oﬁmemnf!um’; T —a
weedmg" on yield, Dl‘ Elhll ‘replied that there was oo doubt that the practice '

.of selective weedmg for [ pcnod of timé, would teadf to ' réduce crop. “That,

2 , a.tq,ny ra‘te wasthmrﬁudmgmﬂ;eeﬁectsofsﬂecmc weeding at St. Coombs,.

- hut how long that’ state of ‘affairs would g0 an ‘be could not say. -

' ﬁhudythmwmsxgnsmthetrwnylddsthattheprmofmp
reduction had more or less touched rock bottom and that possibly in some time
'toemnethefdroptolowcent onnormalcropwouldbewmeless :

x f’Balnngmwmmdmhoncmawnod ufanumbet of _years whe;; there
would ‘be very-imuch less .crop,. he thought, ;some form of selective weeding
_ would deﬁmtzly have to he earned on on; up-oount:y eq.tates m order to stnp

mmagoutaathaopmmmthathe fdtquectlycnnﬁdeqttha&amwugh.
- erosion-took: plice it a rate which' could not be umly*measm'ed it was by far
ihemostmtalmofpermueutlassofmp. et g .

St Cuqmbs expenments also showed that i one happened to have a sdeeme -

weededarea,mgmpmmatmmmdbeverys:mp!yputnghtby‘m
adjustmen:of mannnalsupply .
Hﬁd&dmtmshtobedogmanc but he had !ormeétheop;mon that the
ummtofmannnalndmstmcntwmldbenrymnchlesathmthemtof— .
:?ﬁnungapdmupplymgwhmhwouldothemsebemmeneeessarynsamﬁlt_ R
hsséfbmhm&uamadeﬁmmtmotsysummulung&msoﬂmma;,\ .
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_,,He xh:mghtﬂm any qucstwn as to"il':e t‘ ’poi‘hry 1oss of ;neld owmg to“‘ s

) . msxon by som: sort of g-round cover.

it wau 8 mts smce the Go:! Erosnon Commnttee had ‘made its feport. He

had been pnvi]cged to attend qume a number nf that Committee’s meetings

- when the local Planters' Associations were ‘giving evidence, and e .had noted

at that time that practically everybody had a_good word to ‘say about. -Oxalis,

_ whnehtﬁeyiponghthbetheplanm fnendfmmthegmptofwewofsml
' mai’on. . _ ,

Tk
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-fmmsotlmonandhadmmihmus. _ .
m.lmwdmmemtmmmnmmgh pa.nl' Eae

; memm;inu@mmemen&MM:tmmmm
could not get. rid of.  Although he would not like to say that selective weeding
shouldhedonemthemzwaymewuyphee hewouldhkemsuggestthat

when they got a little more used to selectwe weedmg. they would reg-ard it in

rlheaamewayasOxahs . »

™. L. B. Green said that Mr. Lester‘Snutli seemed to mdwnte that if the
soil surface msd:sturbedsodemsmnmldbegmwthnn;f:tmm

. disturbed. His experience on tea estates, however, was that, having fo cultivate
oo 1 e ARTIR. TUICE B yearor. 49, the lusd [ Wob vtn well-forked shawed far less eroging-

than land - whmh was not- forked. S . i

or. mm»smim repl:ed that it all depended oh tﬁe state of thc soll when
rain hit it and the intensity of the raiofafl. Heavy showery took away a good

. deal of soil from sioping land, Ov the Gthér hand if the'land was very much

broken- up and the surface very rough there 'would be greater absdrption "of
rain, What had to be’ mkeu into- mnsxderatmn was. the rate of percolation of
water ‘into the: snb-sml. : : . .

Replymg to Mr Gree.n, Mr Leatm'-Smnth aatd he ‘saw no reason to beheve
that the Sword plant ‘was in any way injurious to .ted. He quite agresd thar
Centella asistica had a very closely-matted surface which, from the point.of view

of tea cultivation, might be regarded - by some as _undesirable, but that muble_

could be easily got over by forking. Cefdcnau:w&cawasmtadmher

Refﬂrhgtotheﬁnkbetwmmdemandsoﬂmturhnnw,lhm

" sald he distinctly remembered -estates where between each row of tea there was
,qulteablgdropmsmlandagreagdenldmmexposure. That had now been

put to right by forking, introduction of green manures and cultivation g'enemlly. ‘

l‘hedtﬂmcebetwmmwandwvmagowastbétthtarteaﬁeldnwerefar
beﬂeroﬁnowfmmthcpmntofmofproﬁeéuonfmnsmlemmn '

e MR namwumnmmanedhuohmumofmormymagom
confirm  Mr. ‘Jones* comtention that ' today- Up-oolmtiy umtes ﬁu&rﬁ &f less

k]

due to a greater depth of cultivation. A lot of damage had no doubt been due

 to ingfBicient cultivation. 1f cultivation was really efficient and got down to, the
" Yywee layers ‘and :.lvw v:as Y gra:ter Leeaking up of these Iayers, élﬁuem pereo- )
"lation ‘took " place and soil erosion would be reduced"' -

Or. Eden said he very tlwmug-hly ngreed w:th all the findings which
Mr. Lester-Smith had so ably put forward. . He was particularly interested to
ﬁndthatthediscusuonhad}umedonmthednﬂicultpmntofdweﬂmo&

cultivation on soil erosion, . ’ M

Whensomemrsagonhadfanmmhmhtmmdantheﬂmwm
available on soil erosion, it was on that one point that he had found evidence to
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be most conflicting. As.a-matter of fact they were gradually getting results
which threw a littlé more light on the point as it affected tea.

There was no doubt that on a field v;vhict_\ was recently cultivated to a good
depth and in a rough condition, the absorbent power of the soil was able to
deal very efficiently even with very heavy showers of rain.

But recently he had found that the compression of the soil by the ordinary
daily, weekly and monthl}' treading by the labour produced a sort of false
pan in the iop reaches of i+ :24il and, th-.' ccmpression regulated the absorp*-on

L -mugncul ‘he'wnu: d“""‘ That was (b say Tthars mighe ‘he @ top 5 ‘pan

of three inches, beicw which was quite a loose layer which remained in that
condmon for many months after cultivation.

He had a plot. on St. Coombs which had not been touched for over two
years since it was cultivated; it had not been trodden upon, and the absorptlon
of moisture at present was excellent. Within a few weeks of cuitivation of
soil the treading pan was formed and that pan caused less absorption of moisture
which he felt perfectly certain was responsible for 75 per cent. of the erosion
in tea. For that reason ground cover or any other: thing that. added to the
humus was obvnously a good thmg

‘What had happened in times past was they did lose the sorl but as 1
was not cultivated they got down to what ‘was known as an erosion pavement
and that erosion pavement of small stones eventually became a small check.
Even that erosion pavement would not prevent a gully which would form in
the soil which was not protected by any other means.

With regard to Centella asiatica he wished to say one thing lest at some
future time there should be- a conflict of advice as between the Tea Research
lnstltute and the Departmcnt. of Agriculture.

Centclkz asiatica was a very excellent cover to be used where nothing else
was possible. From observations made tbere was no doubt that it had a
very marked competitive effect, and for that reason he personally would not
advise its indiserimifate use. ' . -

He would, however, say that where they had sides of drains or extra
steep slopes on which nothing else would grow he would be prepared to use
Ceniells asiatics. Where there were no such steep - slopes he would certainly
" firer try tocultivate omething wmch had a s exte..swe Fant; qutem to competa

with fea, o ) ST e :
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