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Abstract  An intensive ten year study on the pest ecology of tea has spotlighted some
aspects which explain the unsatisfactory chemical control of many pests of tea, such
as, tea tortrix, mites and shot-hole borer beetle. Evidence from past experimentation
has revealed that in many instances the use of insecticides for pest control in tea
has proved to be neither ecologically feasible nor economically worthwhile.

It is suggested that in future pest control in tea should be oriented towards
bio-cultural techniques of regulating pest populations.

Introduction

Subsequent to the overdependence on the insecticidal method in pest control
in 1960’s and the sad consequences of this approach, today we are becoming
more and more aware of the importance of an ecological basis to pest control
studies. Since then, many have attempted to pay lip service to * Integrated
control’, meaning the definite inclusion of the use of insecticides, along with
the combination of other methods. But, it is interesting to note that one who
may be called the father of integrated control has now equated ‘integrated
control > with “ just good entomology ’ and has advocated the need “ to imple-
ment, at the practical level for the farmer, an ecologically and economically
sound programme of plant protection.”?!

In SriLanka,inrespect oftea entomology, the evaluation of results of ten years
of pest ecological studies, particularly in relation to the most serious pest of
tea,(Camellia sinensisL), the shot-hole borer beetle, (Xyleborus fornicatusEichh.)
has revealed substantial information on the unique aspects of the tea crop and
its pest ecology. This paper deals with these unique aspects of the pest ecology
of tea and explains the reasons for the unsatisfactory insecticidal control of
many pests of tea, such as, shot-hole borer beetle, tea tortrix (Homona coffearia
Nietner) and mites. Further, it focusses attention on the need to be mindful
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of the very salient ecologicai featurcs of the tea crop itself, in relation to the
ecology of the tea pests, with the adoption of an ecological approach to the
pest management of tea 2, 3, so that control measures will be safer, effective
and economical.

Experimental

The ten years of ecological studies on the shot-hole borer beetle pest, from 1962
to 1972, 4 5, 6, revealed some surprising aspects of this pest.~ This led to the
re-analysis of all insecticidal trials, for the last 15 years, on shot-hole borer
beetle, 1.2 % on tortrix 'L 16 and on mites !° 17 20 . Further, all experi-
mzntation reported in the Annual Reports for the years 1956—1970, of the Tea
Research Institute of Sri Lanka have been considered and re-evaluated in detail.
In all, 148 chemical trials have been re-analysed ; 83 on shot-hole borer beetle,
16 on tea tortrix and 49 on mites.

Results and Discussion
Some unique features of the tea crop

The tea crop has unique characters, which will influence its pest ecology in a
very special way. These are :-

I. litis a pzrennial crop grown in cxtensive monoculture, in the tropical
environment.

o

The harvest is vegstative and is collected at high frequencies, once
every 4 days to 10 days, extending over a long period of time, varying
from 2 to 4 years or more.

3. The very lengthy period of susceptibility of the crop to tea pests, as much
as 2 to 4 years or more, practically the entire length of the pruning cycle.

4. The complete loss of crop for any length of time is unusual ;

5. The harvested crop of green leaf has a low unit value because the 239
out-turn in the manufactured tea fetches an average profit of only 40
to 60 cts/Kg., so that the returns from crop losses recovered do not
compensate for the relatively high cost of insecticidal sprays.

6. The pest damage is not known to affect the quality of the final product.

7. The crop environment in tea includes cffective natural control agencies
of predatory and parasitic insects, pathogenic micro-organisms and
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other biotic forms, which should be regarded as an asset in economic
pest management and be preserved and developed.

There is considerable experimental evidence from chemical trials on
both tortrix and mites, that should no chémical control be attempted,
both pests are frequently brought under natural control, within periods
of 4 to 34 months 6 7. On the other hand, a classic example
of the unleashing cf secondary pests, by the use of persistent organo-
chlorine insecticides is provided in tea in Sri Lanka !2, by the outbreaks
of caterpillar pests such as tea tortrix, the twig caterpillar, (Ectropis
bhurmitra Walker) and the looper caterpillar, (Buzura strigaria Moore),
following the application of dieldrin for shot-hole borer control.
Subsequently, the gradual restoration of their natural control, by just
discontinuing the use of dieldrin sprays, is valuable evidence of the
important part played by natural control of pests by beneficial orga-
nisms, both known and unknown!, in the tea environment. It is
also well known that heptachlor application used for shot-hole borer
control unleashes the secondary pests of tortrix, twig and looper cater-
pillars, while DDT that was used to control these caterpillar pests
unleashes mite infestations. This is certainly a tragic story of a vicious
cycle of pests, brought about by a very injudicious pest control pro-
gramme. The more important adverse aspect of the above pest control
programme is the inevitable deterioration of the natural balance of
pest/predator complex in tea, which in the long run, will inevitably lead
to increasing costs of pest control. Here it is necessary to focus
attention on the fact that in a tropical, perennial, extensive mono-
culture, such as tea, the adverse effects of the use of insecticides will,
in the long run, be more drastic than in temperate crop environments
or in tropical annual crops.

. The rate of vegetative regeneration is extremely high in the tea plant

in comparison with other perennial crops. Hence, its remarkable
capacity to render a vegetative harvest at high frequencies, at intervals
of a week or less, makes crop losses insignificant in time.

- This remarkable regenerative capacity in tea, which is unknown in
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other perennial crops, together with its longevity, renders the tea crop
extremely suitable for cultural methods of crop protection, whereby
cumulative secondary effects of pest damage, as in the cases of shot-hole
borer and termites, can readily be minimized, by utilizing this natural
regeneration of the plant.

Finally, another important factor that regulates insect populations is
the pattern of heavy monsoonal and inter-monsoonal thunderstorm
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rains experienced in the tea growing districts. These heavy showers
not only by themselves reduce insect numbers, but also affect insect
populations by bringing about a quick change in the temperature of the
micro-climate. Further, it has been observed that pathogenic diseases
of caterpillar pests are heaviest during wet weather .conditions. ‘

What does experimental evidence on the chemical control of tea p‘ésts reveal ?

The evidence that some serious pests like twig and looper caterpillars are kept
under very effective natural control is of extreme significance. Because, in the
regulation of these two caterpillar pests, all that was needed was to discontinue
the use of the dangerous persistent insecticides, such as dieldrin in teals,
Similarly, the withdrawal of heptachlor and DDT sprays will contribute much
towards the regulation of tortrix and mite pests, respectively.

In many instances of pest infestations, such as caterpillar pests-or mites, the
best course of action would be not to resort to chemical control. This would
help the regulation of pests by means of natural agencies. Resort to the che-
mical control- method will prolong the infestation by merely knocking down
the peak infestations, while the chemicals will at the same time affect the natural
parasitic/predator complex, thus causing deterioration of the natural balance
in the crop environment. In many instances, pest infestations are naturally
regulated, with time, even though chemical spraying is not resorted to. . This,
in combination with the fact that the temporary crop loss recovered by chemical
spraying does not in the long run compensate in value for the expenses of che-
mical sprays alone, renders the spraying of chemicals for the control of pests in
tea uneconomic and unrealistic.

The shot-hole borer beetle pest. The pest ecology of shot-hole borer beetle
and attempts at its chemical control reveal important aspects of this pest.“
The knowledge of the pest ecology of shot-hole borer beetle and the experience
with the very limited levels of control of borer beetle populations and borer
* beetle damage, using dieldrin and heptachlor, indicated that beneficial chemical
control of shot-hole borer beetle, which at the same time will be ecologically
feasible, cannot be achieved. The loss of crop in borer beetle infested fields
(estimated to be around 209 in the second year of the cycle) and the borer
beetle damage of galleries in tea stems are serious enough to warrant control
measures, but neither is this loss in yield economically recoveratle, nor could
the damage in galleries be appreciably prevented by the judicious use of insecti-
cides. This makes it difficult to fix any practical ‘economic injury levels’
and it will be even more difficult to fix ¢ economic thieshold levels >. For these
reasons an ‘ integrated programme ’, with the use of chemical control, for the
shot-hole borer beetle pest is unattainable. It is essential in the interest of an
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‘ inter-related pest management system ’ to co-ordinate the management of the
whole pest complex in tea, in an ecologically feasible manrer, which in the
long run will also be economically sound, by the accent on bio-cultural means
of pest regulation alone, and the discontinuance of the chemical control of this
pest. This approach will enable an increase of the environmental resistance
against all pests and at the same time will also aim at the preservation and
developine;;t of thc most valuable natural pest regulatory means, so abundantly
available for most of the tea pests. With our present knowledge of the pest
ecology of shot-hole borer beetle, it is evident that we will be compelled to live
with this pest and only regulate its population by cultural methods, so as to
minimize thc damage it causes.

Therefore, the bzst possible solution to the shot-hole borer problem and the
basis for the pest management techniques are.as follows :

(a) Yield losses caused by shot-hole borer beetle could be remedied by
extended pruning cycles alone, because, the yield loss caused by shot-
hole borer beetle is chiefly in the second year, of which only around
109 could be recovered by the spraying of permissible levels of
persistent chemicals, and in addition these yield losses diminish
with time, with the extended pruning cycles. Experimental evidence
is available of definite trends in compensatory yield increases, to-
wards the end of three year cycles, in the untreated plots of experi-
ments ME 3 (1966) and ME 5 (1966).4

(b) Experimental evidence in collaboration with the analysis of field data,
in the Mid-Country, reveal that spraying of chemicals for shot-hole
borer beetle is uneconomical.* It will be more economical not
to spray for shot-hole borer beetle, either in a three year pruning
cycle or in a four year pruning cycle.

(¢) Therefore, rather than spraying for shot-hole borer beetle it will be
advisable to extend the pruning cycle, to a fourth year in the Mid-
Country and to a third year in the Low-Country. Analyses of field
data, of the Mid-Country, show that a four year pruning cycle is as
good as a three year cycle, yield wise, where the average annual
yields are about the same. This practice will bring better economic
returns and is agriculturally advantageous.

(d) The cultural method of pruning will remedy the more serious secon-
dary damage caused by wood-rot. Wood-rot in tea takes about 10
years to develop into a serious condition. Itis partly a secondary
effect of borer beetle galleries and this could be remedied by the
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cultural method of selective clean pruning, into wet weather, with
the retention of lungs, at each prune.

The tea tortrix pest. The tea environment consists of a wealth of natural
parasites and pathogens of the tortrix pest'>. However, frequently in loca-
lized areas, there are temporary infestations of the tortrix pest, which are
brought under natural control in 4 to 34 months time. So much so that
it has been a problem to assess the effectiveness of chemical sprays on this
caterpillar pest, because the experimental areas soon lose their infestations.
It is extremely interesting that to commence and continue the chemical trials
on the tortrix pest, the experimental areas had to be sprayed with dieldrin (an
insecticide that was prescribed for shot-hole borer beetle control) to induce
the pest.'® The only experiment where an attempt was made to assess the yield
loss caused by tortrix infestation (E 70 — 1968, that was initiated as a mite
experiment) was continued for a period of only 22 months. To enable assess-
ment of the effect of loss of crop by the tortrix infestation, the treated plots
during this period received 13 rounds of DDT for tortrix control and the
‘ untreated control plots * received 3 rounds of dieldrin to induce the tortrix
pest. At the end of the experiment, that ran for only 22 months, a yield in-
crease of only 247 Kg/ha (220 lb. made tea/a) or 149 was obtained. Tt is
Interesting to note a definite trend in compensatory yield increase, towards
the end of a three year cycle, in the infestation induced plots. This experiment
provided valuable insight into the chemical control of the tortrix pest, with the
use of insecticides and indicated the uneconomic nature of this exercise. There
are many more recorded instances of the failure to keep chemical trials of tor-
trix infestations.continuing for sufficient lengths of time, in order to make any
precise assessments?2, on account of the natural regulatory agents.

Mite pests. The results of all chemical trials on mites follow a somewhat
similar picture to that of the attempts to control tortrix infestations with
chemicals. In the case of mites too the experiments could not in many cases
be continued because the untreated control plots lost their infestations. There
are also several experiments that had to be discontinued on account of the
deterioration of the mite infestation to very low numbers. Cranham’, at the
end of a three year period found no significant loss of crop due to mite attack.
Again, Cranham?® reported that in Uva, in the Gonamotawa mite trial, at the
end of only 11 months the yield loss recovered was only 10 %, in spite of the
inducement of mites in ‘ untreated ’ control plots by the spraying of DDT
(an insecticide prescribed for the tortrix pest control). Further, experiment
E 49 (1967) on mites did not show any significant yield loss recovered at the
end of the trial, although there were beneficial trends in yield up to the 22nd
month. Experiment E 50 (1967) too gave similar results. Again, in experi-
ment E 21 (1965), in Welimada, Uva district, which ran for a period of four
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years, where 21 rounds of Kelthane were used to control the mites in the treated
plots and 21 rounds of DDT were given to the ‘ untreated control * plots, to
induce mites, the yield loss recovered was only 202 Kg/ha (180 1b. made tea/a)
or 3% in spite of the achievement of over 90% population control'’. Here
again, it is interesting to note a definite trend in compensatory yield increase,
towards the end of the four year cycle, in the infestation induced plots.

The significance of experimental evidence

The above experimental evidence, viewed as a whole, reveal important
aspects of the chemical control of tea pests and their benefits. The most
important of these is that although a tempoiary recovery of yield loss could
be obtained by the knock-down effects of chemical sprays, in the long run,
at the end of the pruning cycle, of 3 to 4 years or more, the yield loss recovered
1s either nil or meagre and uneconomic. Another important aspect is that the
benefits achieved by the use of insecticides are further reduced by the side-effects
they cause. Further, the evidence indicates, that even should no chemical
treatment be administered, in many instances of tortrix and mite pests, a natural
decline of the pest populations does occur.

The explanation for the above should be sought in the unique aspects of the
tea crop, as well as its pest ecology. The lengthy period of the susceptibility
of the tea crop explains the difficulty of achieving the profitable protection
sought by the use of insecticides (Figure 1 ). The pest populations in tea

FIGURE 1. Patterns of crop ' susceptibility*
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*A diagramartuc representation of the periods of crop susceptibility
in tea compared with that of a tropical annual crop such as rice
(Yala) and orchard and forest crops in the N. Temperate zone.



D. Calnaido

104

*SUOT)BPUSIUWIOIAT JO A}i[IqIses ] (g) ¢ pajoadxo surdiew
jyoid (7) ‘ rednways jo ofesod ([) 03 paesor s
‘9[eJS [BIOIOWWIOD I081R] U0 Ssuoperedo JO SOTUOU0s9
oy} alepowrrodde pinoys ‘sjold [ejuowrredxs pajonp

-U0d AjInyoIed [ews WOl paulelqo SINSSI [eury oyJ. USATS UONBIOPISUOD S[NY AIOA SUONJRIOPISUOD [BIjovId 9 .
‘5[BOS [RIOISWIWIOD B WO
1Jo1d 9]qeISPISU0D 0] ‘s3S0D JIUn UT Ured [eurdrew
® Sunang snyg pue "g-Q-) oY) SULISMO] 03 ppe 1Ry
SISBOIOUL PJAIA {[RWS II9YM { 9[BIS JJBISI [RIOIOW
-WOJ 93IB[ UO $ISOJ 0} PAIL[a] oq P[NOYS $I1S00 U}  “f
'$9poAd Burunid ur syiSus[ snouea
SUIA[OAUT ‘SIOLIISIP SNOTIBA ) Ul SoFeIoAw PIoTA
0} PIJe[al oq IOYMNJ JSOW , SOSBOIOUT, PJAIA oY), ¢
‘$919A0
Surunid jo sppald efelest 0] PajRdl 3q PMOgs
9945 Sutunad ur sporred jIoys Ut , S3sBAIOUT , DALY T
‘siseq
[EIIOWIOD 2Y} UO SP[ay I0) SoFRIoAR 0) Pajejal 2q : PIdIA 03 uouedL Ul
pInoys s10[d [ejuswiradxs Woij , SISBAIOUT , PIOIX ] PAIoPISUOD AJjuULIdYINS JON urfeids jo soruouosd sy, ‘g
"ol uonuae Xi1osino
-22404d jou ‘wre Arewnrd 3y} 9q PINOYS UOIIHPOI T pue AIepu0dds WAl woINpoid T
‘unx Suof 9y} ur
uononpold siosye i 1 A[uo jueirodwir woist0g | "UOTIRIOPISU0D Asewlid w0102j04g Y Suikelds jo synsey ¢
“PamarA 9OUSPIAS FurjRINWINGOE JO 00B)
-31 Are[n3ol 0 ISOW SUOTIEPUSWIWIOIRT [EPIOISS T 9Y] Ul PIMIrAdIL JOU ST UONEBPUSWWOD
‘uorjepuaw -o1 [euorsiaoxd 9y} U0 USY) WOXJ - A]
-W033I [ep1onsad € jO {BAOWII 9y} JUBLIEM 0] JUSID -[2U0IsTAOId PSPUSWIWIOIAT apronsad
IS 9Q PIOYs 19942-9pIs JO UONBDIPUL JYSYS V[ - PAIOUST $109h3-9pTs JYSI|S JO SOUSPIAY $109e-opIS ‘¢
: ( spoadse yipeoy
pajesusaAur K[y 9q piOoYys 9say [ uonuoe £10SINd © AjUO UIeIqo ASAYJ, ( sanpissy
( jurel, ¢
SjuswLIadxs oM}
10 ouo ur sjpasar jueoyrudis uey) juenodwr slow
9IB 5)UoWTIadXd PajnquUIsIp [[9M [BISAJS Ul SPUSI] T 11y uonerndod
{ PoNpas aFewiep Jo winiuonb yeyp\ ‘| JuvOLIUSIS ]013UO0D JO QUIPIAY ]
" P23{00].4240 u21f0 S1ul0d JuvIIOdUIL 40PN SUOLIDISPISUOD JDUIION UONDISIAUI Buipaau $302dsy

3p11sId € Jo LONBPUIUEIII I} II0Jq PayESpsasur 3q 03-§199dsy — | AIEV |



Ly

. New Qutlook on the Pest Management of Tea 105

also reach their normal peaks and decline, as is the general rule in agricultural
pest populations. By the use of pesticides, what is achieved is the immediate
knock-down of a part of the population peaks and in many instances this is
followed by a prolonged infestation, sometimes on account of the effect of the
insecticides on the beneficial natural parasitic insect populations. Therefore,
an attempt has been made in Table | to illustrate the various aspects that should
be investigated before the recommendation of a pesticide for any particular
pest of tea.

In the past, in tea entomology, there was the habit of indiscriminate attri-
bution of the cause of deaths of tea plant to various pests. One such instance
is that the attack of shot-hole borer beetle on young clonal tea is a contributory
cause of the death of the clonal plants during severe droughts. It is now
known that the death of clonal plants, during a severe drought is chiefly deter-
mined by the factors of the type of clone and soil, and'it is already shown that
there is no relationship between clonal susceptibility to shot-hole borer beetle
attack and drought casualties®. Similarly, we should be wary of the view that
the defoliation of tea bushes consequent of mite attack, is the primary cause

_of death of these tea bushesin a severe drought, unless this view-has the backing

of experimental evidence.

Another interesting feature is that dry weather encourages pest infestations
and at the same time aggravates the adverse effects of the pest infestations on
the crop, at a time where the crop yields are already low, on account of the
drought. This creates the false impression that the main cause of the crop
loss is the pest infestation and not the drought conditions, thereby exaggerating
the actual loss of crop on account of the pest alone. It is true that insect
attacks cause loss of crop on account of the drain on the nutrients and /or, mois-
ture stress. This is not greatly felt in wet weather, but in dry weather, any loss
of nutrient and particularly water stress is more adversely felt by the plant
which will tend to show appreciable amount of temporary loss of crop. But,
no sooner the rains come the plants show quick vegetative regeneration and

" compensation in yield losses. Therefore, pest infestations during droughts

in tea receive a false and undue importance.

The limitations of the insecticidal method of pest control in tea

When all the experimental evidence over the last fifteen years is viewed from
the new orientation of the pest ecology of tea, it appears that the routine
application of insecticides for many of the tea pests is uneconomical and un-
tenable for the following reasons:

(@) The cost of spraying, even one round of a chemical, is more than the
anticipated returns from the crop loss recovered, over the entire
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pruning cycle. This is all the more so, on account of the increasing
costs of production and decreasing profit margins, in combination
with the increasing costs of spraying chemicals.

The apparently large loss in crop is short-termed and in time this
loss is compensated with renewed vegetative growth so that at the
end of the pruning cycle there is very little or no loss of crop.

The evidence that in time the pest attack is controlled under the
influence of natural agents, as in the case of tortrix and mites, or
is diminished to uneconomic injury levels, like in the case of shot-
hole borer beetle, as the pruning cycle advances.

The chzmical spraying causes the deterioration of the environment,
by weakening the natural pest regulatory agents. It also leads to the
increasing dependence on the use of more chemicals, making the
whole operation still more uneconomic.

What should therefore be the new outlook on pest management in tea ?

Pest control in tea, which in the past has been over-dependent on the insecti-
cidal method, with the emphasis on mere protection, should in the future be
oriented towards bio-cultural techniques of regulating pest populations, directed
primarily on economic production, so that we arrive at safe, effective and
economic means of pest management in tea. The procedures that can be
adopted are :— l

M

2

©)

The immediate ban on the use of chlorinated “hydrocarbon insecti-
cides, such as DDT, heptachlor and dieldrin, in pest control in tea.
This is already done for tea in N. India, by the Tocklai Experimental
Station. Gasser!® advocated this as the primary step necessary
for any programme of ‘integrated control’.

The practice of the application of prophylactic sprays should be
discontinued. Prophylactic sprays were prescribed for the preven-
tion of the tortrix pest, following dieldrin applications, and still
continue to be. done for mites.

Any pesticide should be recommended only after a thorough investi-
gation, in all its aspects ( Table 1), and particularly only if its benefits,
both from the point of protection and economics, could justify the
cost of the sprays and any adverse effects it causes to the crop en-
vironment. It is suggested that the routine application of pesticides
be discontinued and replaced by supervised directed spray pro-
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grammes, only in cases of large scale outbreaks of insect pests or in
very specific instances.

(4) There is the need for more dependence on the bio-cultural methods,
which to-date have not been fully investigated. Therefore the nece-
ssity arises to develop the environmental resistance against pests and
at the same time, to encourage the successful colonization of benefi-
cial biotic populations. Another important approach is the diversi-
fication of the environment which could be adopted by the planting
of trees, as shade where necessary or as wind belts or even as boun-
daries. The growth of suitable cover crops is an added means of
creating a favourable environment for the development of the bene-
ficial insect populations, because, thereby we provide insect parasites,
particularly of the useful hymenopterous insects, with sources of
food and shelter.

(5) Finally, there is the need for intensive long term ecological research
on the other pests of tea, similar to that being carried out on the
shot-hole borer beetle of tea. Research needs to be directed towards
cultural means of pest regulation and methods at improving the
environment. ‘

Bio-cultural methods of pest control in tea

The immediate, short-term results of insecticidal applications, in killing insect
populations, irrespective of the quantum of protection and economic benefits
accrued towards increased production, have led many to believe that pest ma-
nagement cannot be achieved without the use of insecticides. This is also
true of pest management in tea.

The above attitude to pest control overlooks the more important aspect of the
natural environmental resistance to pests, brought about by predatory insects
and organisms within the crop environment. It ignores the fact of the slow
development, over the years, of natural beneficial insect populations. .On the
other hand, it also ignores their very gradual deterioration and the consequent
imbalance of pest populations which are largely dependent on the agro-cultural
methods we adopt down the years. The most hazardous of these agro-cultural
methods is the use of non-selective persistent pesticides. In tea, we have
good examples of introduced biologically useful parasitic insects taking control
of pest populations. One such instance is the natural contrcl of the tortrix
caterpillar pest by the introduced Macrocentrus parasite.l8. But, what is
equally important to realise is the less known or unknown insect/parasite com-
plex in tea that is responsible in keeping several likely pests under check, such as

~twig and looper caterpillars and perhaps many other unknown pests.

5—12977
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Some attempts to control shot-hole borer beetle by cultural means have failed
in the past because these have been applied without a sufficient knowledge of
the ecology of the pest. Therefore, those who appear to have little faith in
the bio-cultural methods, through an ecological approach, exaggerate the
limitations of this approach and assume that in many instances we cannot free
ourselves from the dependence on insecticides in tea, while they are unaware
of the serious limitations of the gainful use of insecticides in tea.

The cultural method of removing damaged parts, of the tea plant that rapidly
regenerates, by suitable pruning which induces new vegetative growth, can be
readily applied to minimize damage caused by pests, such as shot-hole borer
beetle or termites, that takes many years to develop into serious proportions.
Therefore, on account. of the highly regenerative capacity and longevity of the
tea plant and the very slow build-up of pest damage, the cultural method of
pest regulation by pruning takes advantage of the time lag in the development
of the pest damage.

Similarly, a ready method of regulating the tortrix pest is the introduction of
" Macrocentrus parasite. However, since °central breeding’ of the parasite
for large scale distribution will be a costly process it is suggested that cocoons
of the parasite could be merely collected from neighbouring estates, where the
attack is nearly under control, at its late stages, and introduced into other
fields with new infestations of the pest. This simple method will only require
the co-operation of the planters, in any particular district, in sharing the infor-
mation as regards tortrix infestations and as from where the cocoons of the
parasite could be collected at any particular time. The Tea Research Institute
could act as a co-ordinating agency to assist planters in obtaining the cocoons
of the parasites at the right time. This would be a better means of regulating
the tortrix pest than the ineffective and dangerous practice of routine insecticidal
applications and should merit trial.

As for mite pests, on the evidence provided above, it would be seen that
prophylactic sprays and even routine sprays will not be of much benefit. Again,
it is suggested that chronic and repeatedly mite attacked fields could be treated
at pruning time with a good spray of any sulphur based pesticide, which would
have other advantages on the crop too. Of course, this is only meant as a
suggestion worthy of trial, experimentally.

It is therefore significant that we look at pest management in tea, from a
long term standpoint, with the background knowledge of the ecology of the
crop and pest-ecology of each pest problem individually as well as collectively.
This calls for an ecological approach to tea entomology, with increased econo-
mic ‘production as .the main goal.
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