KEY NOTE ADDRESS

PLANTATION CROPSRESEARCH STATUSAND STRATEGIES
FOR INCREASING PRODUCTIONAND PRODUCTIVITY
M K NAIR

Director Central Plantation Crops Reseerch Indtitute. and
Generd Chairman, PLACROSYM - X, Kasaragod 671124, Kerala

Plantation crops play a vital role in the
dar vconomy of the  » nitry, particularly in
the states of K Tamil Nadu, Kafnataka,
Assam  d West Benaal. Out of total cultivated
area of 180 million hectares in the country, the
plantation crops namely, tea, coffee, rubber,
coconut, arecanut, cashew, cardamom and black
pepper occupy about 3.76 million hectares
representing 26% of the total cultivated area.
However, this group d cropsfetched 12.179% of
export earnings from all the crops put together
{Rs. 18384 million) during 1991-92.

India is the leading producer of cashew,
tea and arecanut, second in cardamom, 3rd in
coconut and 9th in coffee. Thecountry'sposition
in pepper production varies from 1st to 3rd in
various years.

A look at the area, production and pro-
ductivity o these crops at an interval o two
decades {1970-71 and 1990-91) shows that there
has been considerable increase in area and
production as well as productivity (Tablel). The
percentage of increasein area varied from 9.3in
cardamomto122.2 inrubber. Rubber al soshowed

theminimumbeing in coconut (59.6%). Increased
productivity ranging from 8.3% in coffeeto 61.0%
in rubber shows that the increased production
was not only due to increased area but also due
to improved input technologiesavailable for al
these crops during the last two decades.

The national average yield in various
plantation crops (Tablell) shows that India has
one of the lowest national average yield in
coconut, black pepper and cardamom and
comparatively lower average yield in ali other
plantation crops. A critica analysis of data
presented in Table 1l indicates that the produc-
tivityof thesecropshasnot reflectedontherexarch
achievements made during thelast two decades.
The actual yield achieved under the scientific
management either at the Research Station or by
theprogressivefarmer (givenincolumn 4 of Table
1I) reveals that the percentage o increase over
national averageyield under thesesituationvaries
from 98 in Tea to 455 in arecanut. The impact
of research inputs available on the icreased
productivityof thecropsshowsthat greater impact
on productivity was achieved in black pepper,
arecanut, cardamom, coconut and cashew in that

the maximum increase in production {257.6%),

order.

Comparatively lesser impact on the

Teblel. Increese in area, production and productivity d plantation cropsin the last two decades.
Avrea (millionha) Rodudion (Milliontennes) Productivity (kg/ha)
70-71 90-91 * 70-71 90-91 e 70-71 90-91 %
increase ) i increase i B increase
Cooonut 1.046 1514 447 8077" 9700' 59.6 5810" 8407 10.3
Arecanut 0.167 0.208 24.6 0.141 0.249 76.6 844 1197 418
Bladk pepper 0.120 0.173 44.2 0.026 0.049 88.5 217 283 30.7
Cadamom 0.075 0.082 9.3 0.003 0.005 66.7 40 61 52.4
Cahew 0.303 0.532 75.6 0.177 0.305 72.3 584 573 -1.9
Tea 0.356 0.427 19.9 0.436 0.7% 725 1225 1761 438
Coffea 0.136 0.242 77.9 0.109 0.210 92.7 801 2868 8.3
Rubber 0.203 0451 1222 0.092 0329 257.6 453 729 61.0
in million nuts ** nuts/ha



Tablel

Averageand potertia yidd in plantation crops

% increaseaver naiond

. Natiord Ressarch  Superspotential
crop Unit average gaion yldd yldd average (%)
Ressarch 9ation  Potentid yidd
Coconut Nuts/palm 36.0 175 471 386 1208
Arecant Crdi kgree 0.9 5 9 455 900
Bladk pepper koha 283.0 1100 13465 288 4658
Cadamom kgha 65.0 350 900 438 1284
Caghew kgiftree 3.6 16 125 344 3372
Tea kg/ha 1762.00 3500 7500 98 325
Cofice kgha 867.0 2800 8000 223 592
Rubber kg/ha 730.3 2500 6000 242 721

productivity of estate crops (tea, coffee, and rubber)
is not a reflection on research results achieved
in these crops. On the other hand, these estate
crops which were introduced mostly in the
beginning of 20th century were under organised
sector of the cultivation and havethe advantages
of receiving individual attention to the devel-
opmental programme resulting in higher pro-
ductivity in the initial years o cultivation.

The biologica productivity achievablein
thesegroup of crops arehigher thanthosealreadv
achieved at the Research Station. Accordina to
Swaminathan (1983), the biological productivity
of coconut was estimated as 580 nuts /palm/ year.
Some of the super palmsidentified by lyer et 4!.
(1979) was estimated to yield about 400 to 407
nuts/palm/year. A singlevine o black pepper
at CPCRI Regional Station, Vittal gavean average
yield of 11.5 kg of black pepper in 1975 which

works out 1013465 kgofblackpepper perhectare.
Though at a first glance these figures may look
fantastic, in Sarawak even higher productivity has
been achieved indicating the potential yield of
black pepper underideal conditions. |nandaround
the Cardamom Research Station, Appangala (at
present NRC for Spices) in yield of 900 kg/ha
has been achieved in an estate under a high pro-
duction technology demonstration programme.

Isolated cashew trees at Horticultural
Research Station, Vengurla under the All India
Co-ordinated Cashew Improvement Project has
given an yield of 125 kg /tree/year. An average
vield of 500 kg of tea/ha has been obtained from
latest high yielding variety of tea though the
biological productivity is higher than this.
Similarly,thel atesthighyiel dingvarietiesof coffee
andrubber arecapabl eof yielding 600kg /ha each.
The percentage increase of these super varieties

Teblelll.  Realised yidd and realisable yidd (in million tonnes)
. . Expected produdion
Crops Area Produdion  Antidipeted damend —
(millionha) (1990-'91) by 2000 AD Sdattific )
Quiivdion Theoretical

Coconut 1514 9700 12000 46366* 124791+
Arecanut 0.208 0.249 0.190 1.42 2.56
Black pepper 0.173 0.049 0.075 0.46 2.32
Cardamom 0082 0.005 6.009 0.029 0.07
Cashew 0532 0.305 0.360 1.33 10.37
Tea 0.427 0.752 1.400 1.45 3.20
Ooffee 0.242 0.210 0.200 0.68 1.45
Rubber 0451 0.329 0.750 1.13 2.71

* Coconut N million nuts



over the National average yield is given in the
last column o Table II. Though these figures
are highly speculative at present, it is not impos-
sible to achieve under ideal conditions.

Thelatest production figures available for
plantation crops given in column 2 of Table III
showsthat thecountry's production hasexceeded
the anticipated demand by 2000 AD (National
Commissionon Agriculture)inarecanutandcoffee
and nearing the targetted production in coconut
and cashew. However the national production
at present is below the anticipated demdnd in
the case of black pepper cardamom, tea and
rubber.

Itisestimated thatby utilising the available
production technology eight fold inchease in
productioncanbeachieved in arecanut, four times
each in coconut and cashew, thrice in cardamom
and coffee, twicein rubber and2'/, timesin black
pepper (Table III}.

it will be relevant to review briefly the
available input technologies in plantation crops,
to achieve the projected production.

The scientists working in these cropshave
evolved and released a number of varieties and
hybrids mostly during recent years (Table IV).
In coconut 10 hybrids and two varieties were
released so far by the CPCRI and three Southern
Agricultural Universitiesworking under All India
Co-ordinated Research Project on Pams. While

the West Coast Tall's averageyield isaround 80
nuts/palm/year, the yield potential o released
hybridsand varieties range from98 to 151 nuts/
palm/year.

Highyieldingvarietiesofarecanutnamely,
Mangala, Sumangala, Sreemangala and
Mohitnagar selected and released by CPCRI has
the yield potential ranging from 88 kg to 15.08
kg/palm/year in comparison with about 4 kg in
the local cultivar. In black pepper eight high
yielding selections and hybrids released by the
earstwhile Regional Station of CPCRI (at present
NRC for Spices) and Pepper Research Station,
Panniyur (Kerala Agricultural University) give
100 per cent more yield than the local cultivars.
64 selections in tea, 12 selections of Arabica and
3selections of Robusta in coffeeand 8 high yielding
varieties in rubber all have comparatively very
high yield potential thanthelocd cultivars(Table
IV.). The data presented in Table IV indicates
that there is no dearth of high yielding varieties
in any of the plantation crops.

Long term trials conducted in these crops
have hel ped to standardise spacing requirement
asindicated in Table V. Thefertilizerrequirement,
irrigation and other cultural practices have also
been standardized based on field experimenta-
tion (Table VI). Inspite of the advances made
in the research front in evolving high yielding
varieties, optimising spacing, fertilizer and inputs
requirements and standardizing the cultural
practices, expected level of production has not

Table tv.  High yidding varietiesavailableto realise the potential yidd
Unit Redishleyidd  Yidd locd culvar | Ciojaneties
Cooonut nuts/palm 98-151 80 10 hybrids and
2 vaieties
Arecanut kg/palm 8.6-15.08 4.1 4
Bladk pepper kg/ha 2442 1428 8
Cadamom kg/ha 260 - 656 397 6
Cashew kgitree 8-10 5 25
Tea kg/ha 3000-7500 1762 56 clones+
7 hidord +
1 polyclonal
Coffee kgha 2800-6000 800 12 Arabica sdectionsand
3Robusta sdections
Rubbe: kg/ha 2500-6000 8 popula varieitesand

several series




TedleVv. Crop production technologies
Crop Spacing Other cuiturd
practices

Cooonut 75x75m v
Arecanut 27%x27m v
Blak pepper 3x3m v
Cadamom 2x1im v
Cahenv 8x8m v
Tea 12x0.75m v
Coffee 2-25m v
Rubbar 445 - 520 traes/ha v

been attained indl thesecrops. Oned the mgjor
causesfornot achievingtheestimated production
has been due to the crops Las caused by disease
and pests. Though accurate data on crop loss
dueto many of the pestsand diseaseof plantation
crops are not available, information is available
for few mgjor pests and diseases.

A survey for the loss caused by the root
(wilt) disease in the eight southern districts of
Keralaconducted in 1984 by CPCRI in association
with Department o Agriculture and Kerala
Agricultural University showed that about 968
million nuts are lost annually due to this de-
bilitating disease. In terms of production loss,
this represents about one tenth of the total pro-
ductionof coconutin thecountry. Therhinoceros
beetle, red pam weevil and black headed cat-
erpillar are the mgjor pests o coconut causing
considerable crop loss annually. In addition,
diseaseslikeGanoderrnawilt, Thanjavurwilt and
Tatipakadiseasea so causesubstantial losstothe
coconut production in this country.

A samplesurvey conducted toestimatethe
crop loss due to the Mahali disease of arecanut
indicatedthat anywherefrom 4986 tornes to94790

tonnesof arecanut arelost annually based on the
varyingintensity of thediseasein different years.
Theloss due tothe devastating Yeliow Leaf Disease
on arecanut in northern part of Kerda and five
districts of Karnataka isrecently estimated at 1876
tonnes. The scientists working at CPCRI con-
ducted a survey in Calicut and Wynad districts
of Kerdato estimatecroplossduetowilt disease
and pollu bestle of black pepper. Based on the
figuresavailablefor the two districts, theannual

black pepper production lossin the country has
been estimated at 5384 tonnesand 19500 tonnes
respectively due o wilt diseaseand pollu beetle.
The intensity of 'Katte' disease of cardamom in
differentplantationswasestimatedby Naiduand
others Katte disease causes reduction in yield
from the first year of infection and theyield decline
is upto 98 per cent in four to five years after the
appearance of the disease. This survey also
indicated that theannual lossd” cardamom may
vary from0.5% to 100%in various estates based
on the severity o the infection.

The annual loss of cashew due to tea
mosquitoand stemborer together may vary from
97600 to 1,86,000 tonnes cashew nuts. Though
thelatest croploss survey figures are not available
for tea, coffeeand rubber. the survey conducted
in 1978 has indicated that about 1 /5 d thecrop
is lost annually in tea and coffeeand 1/10 in
rubber due to various diseases and pests (Table
VII).

It has to be emphasised that though ef-
fective confrolmeasuresavailable for rhinoceros
beetleand | eaf eating catepill arof coconut, Mahali
disease of arecanut, quick wilt and pollu beetle
of black pepper, tea mosquito of cashew, ledf
blight o tea, rust o coffeeand lesf fall of rubber

TebleVl.  Recommended fetilizer dosagetor plantation crops

crop Dosage N PO K,0
Cooonut ghtree 500 320 1200
Arecanut glree 100 40 140
Blak pepper * ghvine 100 40 140
Cadamom kgha 75 75 150
Ceshenv 500 125 125
Tea kgha 180-450 70-90 100-450
Coffee kg/ha 160 120 160
Ruba kg/ha 30 30 30




Tablevi.

Extert of |0ssesdueto diseases and pests (intonnes)*

Losses due 0
Cro ; Tad
P Production Di Pests

Cooconut 9700 960( RWD)5
Argcanut 249300 4986-74790 {Mahali
Bladk pepper 48959 5385 (wilt) 19500 {Poliu bectle) 24885
Cadamom 5265 0.53-5212 (Katte)
Caehew 305000 9700-183000

(Teameosquite +

gem borer)
Tea 752374 289600 44800 134400
Coffee 210000 18000 12000 40000
Rubben 329600 22500 7500 30000

* Coconut in million nuts
£ Far teg, caffee and Nbber |osses etimated during 1978
$ Edimated during 1984

timely prophylactic control measures are seldom
practicedby thefarmen. Duetothesmall holding
size of coconut, arecanut, black pepper and to
certain extent in cardamom. the farmers do not
have the resources or incentives to undertake
timely plant protection measures. It must be
admitted that effectivecontrol measures are not
availablefor some of the major diseasesand pests
such asroot (wilt) disease of coconut, yellow legf
disease of arecanut, quick wilt disease d black
pepper, 'Katte' disease of cardamom, stem borer
o cashew, etc. While timely control measures
can prevent most of the crop losses, it is to be
emphasized that pathologists, plant breeders,
entomologistsand extensionspecialistswill have
to work in collaboration not only to develop
effective integrated control measures but also
educate the fanners in the advantages of taking
timely plant protection measures.

STRATEGIES TO BE ADOPTED TO
ACHIEVE THE ANTICIPATED LEVEL OF
PRODUCTION

Coconut

Theannual planting material requirement
in the country has been estimated at 15 million
coconut seedlings. Against this, theactual annual
productionislessthan onemillion seedlingsfrom
al the hvbrids and varieties released so far.
Paradoxically the country which developed the
firstcoconut hybrid in the worldinthe late thirties
even now depends for 14 million seedlings

annually from local cultivars with low yield
potential. Though the various State Department
of Harticulture/Agriculture/Agricultural Uni-
versities/Coconut Development Board together
have established more than one thousand hect-
ares o seed garden, most o these seed gardens
could not reach the targetted production even
after several yearsd establishment. These seed
farms are lacking infrastructural facilitiesandal so
trained personnel for production of required
hybrids. Financial assistance to these farms
probably through the Coconut Development
Board, and training technical officials in hy-
bridization technique at Central Plantation Crops
Research Institute may help to redeem the
situtation. There is also need to establish more
number of seed farms so that in a phased
programme d 10 to 15 years, the entire planting
material requirement of the country canbemade
available from elite planting material.

As a short term measure, efforts should
be made to identify pre-potent palms with high
rate of transmission of parental traits to the
progenies. The seednuts are to be procured for
these palms probably by Coconut Development
Board as a nodel agency to raise the seedlings
for distribution

Central Plantation Crops Research Insti-
tutein collaborationwith Coconut Develoboment
Board hasalready initiated aprogrammewherein
the disease tolerant high yielding pams in the
eight disease endemic areas of Kerala have been



identified and the Coconut Development Board
i scoll ectingseednutsfromthesepalms and raising
seedlings. These two short term measures will
gotosomeextent to meet theseedling requirement
till the country is in a position to produce €ite
hybrids and varieties adequately

Asalong term strategy the breeders and
wathologists will haveto evolvevarieties tol erant
to the mgjor pests and diseases specialy to the
root (wilt) disease of coconut. The two decades
of research on coconut tissue culture has not
achieved the desirable results though embryo
culture technique has been perfected now. The
biochemistsand tissueculturescientistswill have
to work in cohesion to develop a protocol to
propagate coconut clonally.

Arecanut

Though the National Commission on
Agriculture estimated the requirement of the
countrv's arecanut uroduction at 1,90,000 tonnes
by 2000 AD, the country has exceeded in pro-
duction by 60,000 tonnes during 1991-92. The
price of arecanut isstill very attractive and fresh
arecanut plantations are being established by
farmersenthusiastically. Thedemand forarecanut
seedlings in the four released varieties received
bv this Institute during the current vear is about
2 million. While there is a need to discourage
indiscriminate area expansion, the possibility of
establishing entire plantation with high yielding
varieties and simultaneouslv reducing the area
by removing the un-economic plantations are to
b e contemplated on a systematic basis. Crop
substitution with arecanut is being done by the
farmers at an alarmine rate. Even some d the
crops such as oil palm which is being planted
with the government subsidy will have to face
competition from arecanut for the ideal soil
condition in view of theexi stig price of arecanut.
Theyellow leaf diseaseof arecanutisal sospreading
atanalarmingrateand thediseasehasbeenmainly
responsibleforrelegating Keralatothird position
in production of arecanut next to Kamataka and
Assam. The*Mahali diseaseis also causing con-
siderabl el ossdependingon theweather condition.
Breeding for tolerance to yellow leaf disease of
arecanut and Mahali seems to be the only alter-
native to check the crop loss. Harvesting of
arecanut is also becoming very expensivedueto

non-availability of trained climbers. Dwarf
genotype has been identified at CPCRI Regiona
Station, Vittal and effectivebreeding programme
hasalso been initiated to transfer the dwarf gene
to thehigh yielding released varitiesof Mangala,
Sumangala, Sreemangala and Mohithagar.

We have to anticipate that the present
remunerative and attractivewrice of arecanut will
be reversed in the near future due to over
production. The future of arecanut will depend
on designing the arecanut plantation to
accomodate mos}, compatible and profitable
cropping system. Arecanut-cocoa-pepper or
arecanut-clove-pepper arethetwoprofitablecrop
combinations for the coastal Karnataka and
Kerala. Similarly, more remunerative crop com-
bination hasalso been identified for maidan part
of Karnataka. Such crop combinations will be
theeffectivecropinsuranceagainst thefluctuation
of prices of arecanut and component crops.

Black pepper

It is estimated that out of about 0.173
million hectares o black pepper, 1/3 of the area
need to be replanted as the vines have become
senile and unproductive. The replanting
programme will have to be taken in a phased
manner for a duration of about next 10 years.
If this policy is accepted, the total planting
material requirement for the entire replanting
period will be about 125 million rooted cuttings
ortheannual requirement of theplanting material
will be about 12 to 13 million rooted cuttings.

The Pepper Research Station, Panniyur
under theKerala Agricultural Universitv and the
National Research Centre for Spices haverel eased
so far eight high yielding varieties. Asa policy
matter it must be our endeavour to supply the
required planting material only in these high
yielding varieties. The rapid multiplication
technique originally developed in Sri Lanka and
subsequently modifiedatthethen CPCRI Regional
Station, Calicut has been found to be the most
economical methodof multipli cationintheabsence
of micro propagation technique. The two Re-
search Centres mentioned above give attention
only to generate the nucleus planting material
in these released varieties. The State Department
of Agriculture /Horticulture will have to establish



rapid multiplicationnursery by utilizing nucleus
material supplied by the research centres. The
target for each of the rapid multiplication nursery
will have to be fixed. If these programmes are
implemented, it isto be expected that the pepper
growing states wiil become sdlf-sufficient in the
requirement of planting material in released
varieties early.

As indicated earlier, the wilt diseases of
pepper causes considerable crop loss every year
and theintensity and spread of the disease depends
on the weather factors. The scientists wprking
at the National Research Centre for Spices have
accumulated awealth of basicinformation on the
epidemiology, etiology and mode o spread of
thedisease. Prophylactic control measures have
been evolved including use of systemic fungicide.
In view of the health hazards. use of Bordeaux
mixture seems to be the only acceptable control
measure available at present. This points out to
theneed for identifying newer non-systemicfun-
gicides which can beused by pepper farmerswith
leastrisk. A permanentsolutionto thisdebilitating
disease, no doubt, is only developing disease
tolerantvarieties. Thescreening work carried out
at Calicut for the last one decade has helped to
identify only one nematode tolerant pepper
variety. While many genotypes have been
identified showing varying degrees d tolerance
and in various stages of evaluation, further
hybridisation and selection are required before
identiing a disease tolerant high yielding va-
riety. The work in this direction needs to be
intensified.

Kerala State accounts for more than90 per
cent of the area and production o pepper and
majority of the pepper holdings are less than 2
hectares. Pepper being acomponent crop of the
homestead garden in Kerala, the available input
wechnologies developed for thr monocrop m
notbe fully suitable for the homestead conditions.
The scientists working on black pepper will have
to give their attention in developing input
technologies suitable for the homestead gardens
sq that the pepper vineistreated asacomponent
of the whole backyard cropping system.

Pepper is a highly heterogeneous and
polyploid species and assuch isanideal breeding
material for exploitation o the inherent genetic
variability. While the breeders can continue to

exploit the rich variability available in the
germplasm collection, it is also necessary to
develop protocol for tissue culture technigue to
exploit the somaclonal variation. in zitro screening
for tolerance and also micropropagation. | am
happy to note that work in this direction has
already been initiated at the National Research
Centre for Spices, Calicut. It isto be hoped that
fruitful resultswill emerge from these programmes
in the near future.

Cardamom

In the 70's India was in the first position
(70%) in international market for cardamom.
However inrecentyears, thisposition hasrapidly
changed with Guatemal a pushing India to second
position in terms of export. The export of
cardamom from the country has drastically
declined during the last few years and spicesin
genera have registered declining export from
1,20,170 metric tonnes in 89-90 to 97,200 metric
tonnes in 1991. |t is estimated that cardamom
production islikely to be 20 to 25 per cent lower
in 1991 compared to the previous year and the
reasons attributed are adverse climatic conditions
in the high ranges, indiscriminate deforestation
in cardamom plantations, increasing oroduction
cost and crop loss due to pests and diseases.

The effective economic life of cardamom
plantation is10to 15 years. Most of theexisting
plantations are of more than 15 years and re-
planting is being seldom practised by the planters.
Declining trend in production resulting from
drought and other adverse ecological conditions
enumerated earlier has contributed to low
productionaswell asproductivity. Scientistswill
have to bestow their attention on priority basis
to develop drought tolerant cardamom varieties
whichwill giveeconomicyield evenunder adverse
climatic conditions. 'Katte' disease continues to
beamaiorbottleneckinincreasing the production
o cardamom. 'Katte' management methods
developed by the research institute are though
effective,not economical. Kattetolerant varieties
need to be evolved early to overcome this
problem.

The tissue culture technique standardised
at theCentral Plantation Crops Research Institute
has been commercialised and few private entre-
preneurshavestarted supplying the tissue cultured



seedlings indiscriminately. Authentic research
resultson thecomparativeperformanceof seedling
progenies, clona progenies and tissue cultured
seedlings are still wanting, Thescientistsinvolved
in this programme and planters in their over-
enthusiasm have started large scale multiplica-
tion and distribution of tissue cultured seedlings
with the expectation that these seedlings are likelv
to perform better. In the absenced any reliable
results on the performance o tissue cultured
seedlings, this approach may become disastrous
if not exercised with caution.

Cashew

Effortson the establishment of cashew
plantations with clonal materia wereinitiated in
the early eighties at various research institutes.
Even now many plantations arebeina established
with seedling progenies. However, wearehappy
to note that the trend has changed rapidly due
to thesdft wood grafting techniquestandardised
at the National Research Centre for Cashew, Puttur,
and theHorticultural Research Station, Vengurla.
Basad on the progressin vegetative propagation,
the last workshop on All India Co-ordinated
Cashew | mprovement Project has come out with
its recommendation to establish new cashew
plantations only with soft-wood grafts. While
the annual planting material requirement of
cashew is estimated as two million grafts, even
now 50% o the target has been achieved and a
magjor portionof thisareproduced by theKonkan
Krishi Vidyapeeth, Vengurlaand a privatenursery
manin Goa. National Research Centre for Cashew
not only produces about 50,000 soft-wood grafts
annuallv but also supplies clonal material for
establishment of scionorchards. In addition, the
researchcentreisalsogiving training to farmers,
fieldworkersand extensi onofficial sonsoft-wood
grafting technique.

The tea mosquito o cashew continuesto
be a mgjor pest causing about 30 to 40 per cent
of the crop lossin the case of severe infestation
and control measures will have to be taken for
managing tea mosquito. Thestem borer, another
problemfaor cashew farmers also isaffecting about
2 to 10 per cent of trees annually, An effective
chemical /biological control measure needs to be
developed to control this pest. Simultaneously
efforts are also to be taken to evolve varieties

tolerant to tea mosquito and stem borer

The experiments conducted at National
Research Centre hascl early shownthata minimum
pruning involving remova o dry branchesand
water shoots at the right time can increase the
yield by 20 per cent. The farmers need to be
trained in selective pruning and demonstration
plotsaretobeestablished to show theadvantages
o selective pruning,

Cashewwasoriginallyintroduced toIndia
in the sixteenth century to conserve soil in the
coastalareas. Evennow cashew isbeingrel egated
to poor and marginal soils unsuitable for any
other crop. There needs to be a drastic change
in our outlook and cashew is to be considered
as a horticultural crop to be cultivated in fertile
soilswith all availableinput technologies in case
we are to meet the production target. Water
requirement d the crop also needs to be ex-
perimented and incasetheproductivity o cashew
could beincreased substantially under irrigation,
theestimated productiontarget couldbeachieved
and area under cashew could be brought down
simultanwusly.

Tea

India is the largest producer, consumer
andexporterofteaand producedabout752million
kg of tea during 1991. The present productivity
d 1762 kg/ha showsthat during thelast 25years
the tea productivity has increased substantially
to theextent of 40 per cent in Southern Indiaand
25 percentinNorth-easternregion. Thussustained
increase in the productivity has been achieved
in new clonal plantations and aso old seedling
plantations. Further increase in productivity is
required to offset theincreased cost of production
sothat | ndiacan continuetobethelargestexporter
d teaandcompetewel linthei nternati onal market.
The recent research results at the Tea Research
Instituteat Tocklai and Valparai have indicated
that higher plant population per ha and newer
techniqued bringingyoungteaintobearinghave
been useful in enhancing the productivity.
Rejuvenation pruning, consolidation of the ex-
isting plants by infilling, improvementsin prun-
ing, tipping and plucking practices, balanced ma-
nuring, application of growth promoters and
formulation and application o chemical strate-



gies for control of pests and diseases are some
of t he factorswhich may help in enhancing the
productivity of tea plantations.

Coffee

Thetarget productiond 02 milliontonnes
indicated by the National Commission on Ag-
riculture-has alreadv been achieved is coffee.
Inspite of th S, considerablecrop lossisoccurring
year after year duetooutbreaksd mgor diseases
and peds Lettingin coffee continues to be one
o the mgjor production constraints. Effortsto
evolve letting tolerant varieties have not been
commercially successful so far. In view d the
tissue culture techniquebeing developed at the
Central Coffee Research Institute, the scientists
will have now to turn for in wvitre screening so
thatin the near futuresomati ccul turingand clona
propagation can be effectively utilised.

Just like in tea, the cogt of productionin
coffee also continues to rise and it is one of the
highest in the world a present. Theimmediate
obiective must be to reducethe areain coffeebut
simulaneously increasetheproduction. Increasing
the population per ha than in the conventiona
planting, combined with evolving dwarf types
arelikely tobe the answer to this problem. Breeding
work carried out at the Central Coffee Research
Ingtitute has indicated that dwarf types can be
devel oped by proper recombinantsutilising San
Ramon genotypes

_ Cultivationof coffeein lowerelevation (500-
1000 mts) has not become popular due to the fact
that varieties suitablefor lower elevation are not
availableatpresent. Thishastoreceivethepriority
from the breeders working on coffee. Some o

the indigenous coffeespecies viz., Coffea arabica
and Coffea canephora are reported to have low
caffein content. It would beworthwhileto utilise
these indigenous species to evolve an improved
coffee varietv with low caffein content and at the
same time retaining the flavour and aroma o

coffee

Rubber

Compared to about 300-400 kg rubber
obtained in the early part o the century (imme-
diately after rubber cultivation became commer-
cidlv accepted), at present varietiesare available
with an average productiond about 4000 kg per
ha under good management. Moreover, some
of the recent releaseslike RRIM-703 and RRIM-
803 have a potential yield o upto 7000 kg per
ha On theother hand, the breedersin Maaysa
have predicted about 10,000 kg per hawithin the
next onedecade. Our objectivemust beto achieve
this productivity since already we have obtai ned
a very highproductivity compared to many other
rubber producing countries. Proper selection of
theavailableparental materialsand inter varietal
hybridisation followed by selection are likely to
yield success.

Some of theother programmeswhich need
immediate attention are to evolve an earlv
maturingvariety by utilisingrel atedgeneraeither
through conventional hybridisation programme
or through somatic hvbridisation. From the
traditional lower elevation of South Indiarubber
cultivationisspreadingfast tothehigherelevation
o North-eastern region. However, varieties
suitable for this non-traditional area are not
availableat present and thiswill have to receive
theattenti onbythescientists workingat theRubber
Research Institute immediately.

RRIM 605 is reported to have a dwarfing
gene. Can we utilise this as a starting material
to evolve a dwarf improved variety in rubber?
Few years back, a discussion centered round in
evolving rubber with coloured latex. If thiscan
become a reality, rubber based byproducts will
becomecompvartivelv cheaoer. Leaf fallin rubber
continuesto be the major production constraint
inspiteof thefact that eight high yieldingvarieties
and many RRIM seriesd high productivity have
been released. Noneof them are tolerant to the
Phytophthora disease. Effortsare to be directed
to evolve varieties tolerant to this fungus.





