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Plantation croos ~ l a v  a vital role in the . . ,  
agranan ccunomy of the country, part~cularly in 
the states of Kerala. Tamil Nadu, Kahatnka, 
Aisam and West tkneal. Out of total cultivated " 
area of 180 million hectares ~n the country, the 
plantation crops namely, tea, coffee, rubber, 
coconut, arecanut, cashew, cardamom and black 
pepper occupy about 3.76 million hectares 
representing 2.6% of the total cultivated area. 
However, this group of crops fetched 12.17% of 
export earnings from all the crops put together 
(Rs. 18384 million) during 1991-92. 

lndia is the leading producer of cashew, 
tea and arecanut, second in cardamom, 3rd in 
coconut and 9th in coffee. The country's position 
in pepper production varies from 1st to 3rd in 
various years. 

A look at the area, production and pro- 
ductivity of these crops at an interval of two 
decades (1970-71 and 1990-91) shows that there 
has been considerable increase in area and 
production as well as productivity (Table I). The 
percentage of increase in area varied from 9.3 in 
cardamomto 122.2 inrubber. Rubber alsoshowed 
the maximum increase in production (257.6%), 

the minimumbeing in coconut (59.6%). Increased 
productivity rangingfrom8,3%in coffee to61.0% 
in rubber shows that the increased production 
was not only due to increased area but also due 
to improved input technologies available for all 
these crops during the last two decades. 

The national average yield in various 
plantation crops (Table 11) shows that lndia has 
one of the lowest national average yield in 
coconut, black pepper and cardamom and 
comparatively lower average yield in aU other 
plantation crops. A critical analysis of data 
presented in Table 11 indicates that the produc- 
tivityof thesecrops hasnot reflectedontherexarch 
achievements made during the last two decades. 
The actual yield achieved under the scientific 
management either at the Research Station or by 
the progressive farmer (given incolumn4ofTable 
11) reveals that the percentage of increase over 
national average yielh under thesesituationvaries 
from 98 in Tea to 455 in arecanut. The imoact 
of research inputs available on the icreased 
productivityof thecropsshows that greaterimpact 
on productivity was achieved in black pepper, 
arecanut, cardamom, coconut and cashew in that 
order. Comparatively lesser impact on the 

Table I. lncreaae in area, production and productivity of plantation crops in the last two decades. 

Area (million ha) Production (million tomes) Productivity (kgha) 
Crop 70 

70-71 90-91 i,c,as, % 
70-71 90-91 

% 
70-71 90-91 

Coconut 1.046 1.514 44.7 6077' 9700' 59.6 5810" 6407" 10.3 
Arecanut 0.167 0.208 24.6 0.141 0.249 76.6 044 1197 41.8 
Black pepper 0.120 0.173 44.2 0.026 0.049 88.5 217 283 30.7 
Cardamom 0.075 0.082 9.3 0.003 0.005 66.7 40 61 52.4 
Cashew 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% 72.5 1225 1761 43.8 
Colfee 0.136 0.242 77.9 0.109 0.210 92.7 801 866 8.3 
Rubber 0.203 0.451 122.2 0.092 0.329 257.6 453 729 61.0 

in million nuts " nutsha 



Table 11. Average and potential yield in plantation crops 

crop 
% increase aver national 

National Research Superlpotentiai 
Unit average (%) average station yield yield 

Research station Potential yield 

Cownut 
Arecanut 
Black peppel 
Cardamom 
Cashew 
Tea 
Coflee 
Rubber 

Nutdpaim 36.0 175 471 386 1208 
Chaii kgnree 0.9 5 9 455 900 
kg/ha 283.0 1100 13465 288 4658 
kg/ha 65.0 350 900 438 12M 
k@/tree 3.6 16 125 344 3372 
kg/ha 1762.00 3500 7500 98 325 
kgma 867.0 2800 6WO 223 592 
kgha 730.3 2500 6000 242 721 

productivityofestatecrops(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 ;he cultivation and have the advantages 
of receiving individual attention to the devel- 
opmental programme resulting in higher pro- 
ductivity in the initial years of cultivation. 

The biological productivity achievable in 
these m u u  of crous are hieher than those alreadv " .  
achieved at the Research Station. Accordina to 

worksout to 13465 kgofblackpepper perhectare. 
Though at a first glance these figures may look 
fantastic,inSarawakevenhigherproductivity has 
been achieved indicating the potential yield of 
blackpepperunderidealconditiom. Inandaround 
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 
Coordinated Cashew Improvement Proiect has .. 

Swaminathan (19831, the h~olog~cal produzt~v~ry glvrn an  v~cld 01 125 kg/tree/)mr. An average 
ofcoconut wasestimatrdas.~Mnuts/~alm/vear. v~eld of 500 ke oi tealha has bcvn obtainrd fn>m . a  . ,  " 
Some of the super palms identified by lyer et al. latest high yielding variety of tea though the 
(1979) was estimated to yield about 400 to 407 biological productivity is higher than this. 
nuts/palm/year. A single vine of black pepper Similarly, thelatesthighyieldingvarietiesofcoffee 
at CPCRI Regional Station, Vittal gave an average andrubber arecapableof yielding600kg/ha each. 
yield of 11.5 kg of black pepper in 1975 which The percentage increase of these super varieties 

Table Ill. Realised yield and realisable yield (in million tonnes) 

Ekpected production 
Crops Area Production Anticipated demand 

(million ha) (1990-'91) by 20W AD Scientific 
Cultivation TheMeticai 

Coconut 1.514 
Arecanut 0.208 
Black pepper 0.173 
Cardamom - 0.082 
Cashew 0.532 
Tea 0.427 
Coffee 0.242 
Rubber 0.451 

' Cocmut in million nuts 



over the National average yield is given in the 
last column of Table 11. Though these figures 
are highly speculative at present, it is not impos- 
sible to achieve under ideal conditions. 

The latest production figures available for 
plantation crops given in column 2 of Table 111 
shows that thecountry's production has exceeded 
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 dem<nd in 
the case of black pepper cardamom, tea and 
rubber. 

Itisestimated thatby utilisingtheava~lable 
production technology eight fold inckase in 
productioncanbeachieved inarecanut,fourtimes 
each in coconut and cashew, thrice in cardamom 
and coffee, twice in rubber and 2 ' / ,  times in black 
pepper (Table 111). 

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

The scientists working in these crops have 
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 CPCRl and three Southern 
Agricultural Universitiesworking under All India 
Co-ordinated Research Project on Palms. While 

Table IV. High yielding varieties available to realise tht 

the West Coast Tall's average yield is around 80 
nuts/palm/year, the yield potential of released 
hybrids and varieties range from 98 to 151 nuts/ 
palrh/year. 

Highyieldingvarietiesofarecanutnamely, 
Mangala, Sumangala, Sreemangala and 
Mohitnagar selected and released by CPCRI has 
the yield potential ranging from 8.8 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, 
Pamiyur (Kerala Agricultural University) give 
100 per cent more yield than the local cultivars. 

" ,  ,I 

varieties in rubber all have comparatively very 
high yield potential than the local cultivars Fable 
IV.). The data presented in Table 1V indicates 
that there is no dearth of high yielding varieties 
in any of the plantation crops. 

Long term trials conducted in these crops 
have helped to standardise spacing requirement 
asindicatedinTableV. The fertilizerrequirement, 
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,optimisingspacing, fertilizer and inputs 
requirements and standardizing the cultural 
practices, expected level of production has not 

?potential yield 

Unit Realisable yield Yield of local cultivat 
NO. of varieties 

released 

Coconut 

Arecanut 
Black pepper 
Cardamom 
Cashew 
Tea 

Coffee kglha 

lohybrids and 
2 varieties 
4 
8 
6 
25 
56 clones + 
7 bicional + 
1 polycional 
12 Arabica selections and 
3 Robusfa selections 
8 popular varieites and 
several .*ties 



Table V. Crop production technologies 

Crop 

Coconut 
Amcanut 
Black pepper 
Cardamom 
Cashew 
Tea 
Coffee 
Rubber 

Spacing Other cultural 
practices 

7.5 x 7.5 m I /  
2.7 x 2.7 m .' 
3x3111 .' 
Z x l m  I /  
8x8m I /  
1.2 x0.75 m I/ 
2 - 2.5 m I/ 
445 - 520 treema I/ 

been attained in all these crops. One of the major 
causes for not achieving the estimated production 
has been due to the crops Loss caused by disease 
and pests. Though accurate data on crop loss 
due to many of the pest sand diseaseof plantation 
crops are not available, information is available 
for few major pests and diseases. 

A survey for the loss caused by the root 
(wilt) disease in the eight southern districts of 
Keralaconducted in 1984 by CPCRIin association 
with Department of Agriculture and Kerala 
Agricultural University showed that about 968 
million nuts are lost annually due to this de- 

tonnes of arecanut are lost annually based on the 
varying intensity of the disease in different years. 
ThelossduetothedevastatineYellow Leaf Disease - 
on arecanut in northern part of Kerala and five 
districtsofKarnataka is recently estimated at 1876 
tonnes. The scientists working at CPCRI con- 
ducted a survey in Calicut and Wynad districts 
of Kerala to estimate crop loss due to wilt disease 
and pollu beetle of black pepper. Based on the 
figures available for the two districts, the annual 
black pepper production loss in the country has 
been estimated at 5384 tonnes and 19500 tonnes 
respectively due !@ wilt disease and pollu beetle. 
The intensity of 'Katte' disease of cardamom in 
different plantations was estimated by Naiduand 
others Katte disease causes reduction in yield 
fiomthefirStyearof~nfectionand the yield decline 
is upto 98 per cent in four to five years after the 
appearance of the disease. This survey also 
indicated that the annual loss of cardamom may 
vary from 0.5% to 100% in various estates based 
on the severity of the infection. 

The annual loss of cashew due to tea 
mosquito and stemborer together may vary from 
97600 to 1,86,000 tonnes cashew nuts. Though 

bilitating disease. In terms df production loss, thelatest crop losssurvey figuresarenot availabie 
this reuresents about one tenth of the total u r e  for tea, coffee and rubber. the sumev conducted 
ductionof coconut in thecountry. The rhinoceros 
beetle, red palm weevil and black headed cat- 
erpillar are the major pests of coconut causing 
considerable crop loss annually. In addition, 
diseases like Ganoderrna wilt, Thanjavurwilt and 
Tatipaka disease also cause substantial loss to the 
coconut production in this country. 

A sample survey conducted to estimate the 
crop loss due to the ~ a h a l i  disease of arecanut 
indicated that anywhere from4986 tomes to94790 

in 1978 has indicated that about l/i of the crop 
is lost annually in tea and coffee and 1/10 in 
rubber due to various diseases and pests (Table 
VII). 

It has to be emphasised that though ef- 
fective controlrneasuresavailableforrhinoceros 
beetle and leafeating catepillarof coconut, Mahali 
disease of arecanut, quick wilt and pollu beetle 
of black pepper, tea mosquito of cashew, leaf 
blight of tea, rust of coffee and leaf fall of rubber 

Table VI. Reommended fetilizwr dosage tor plantation crops 

crop Dosage N PP, 

Coconut giiree 500 320 
Arecanut Mree 100 40 
Black pepper ' @vine 100 40 
Cardamom kslha 75 75 
Cashew 500 125 
Tea kglha 180-450 70-90 
Coffee kslha IW 1 a 
Rubber kslha 30 30 



Table VII. Extent of losses due to diseases and pests (in tonnear 

Losses due to 
C ~ P  Pmduction Total 

Diseases Pests 

Coconut 
Amcanut 
Black pepper 
Cardamom 
Cashew 

Tea 
Coffee 
Rubbe1 

9700 960 (RWD) 5 
249300 4986-74790 (Mahali 
48959 5385 (wilt) 19500 (Pollu beetle) 24885 
5265 0.53-5212 (Katte) 

305000 9700-183000 
(Tea mosquto + 
stem borer) 
44800 
12000 
7500 

' COCOnut in million nuts 
f For tea, mlfee and Nbber losses estimated during 1978 
$ Estimated during 1984 

timely prophylactic control measures are seldom 
practicedby thefarmen. Due tothesmall holding - 
bize 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 effective control measures are not 
available for someof themajor diseases and pests 
such as root (wilt) disease of coconut, yellow leaf 
disease of arecanut, quick wilt disease of black 
pepper, 'Katte' disease of cardamom, stem borer 
of cashew, etc. While timely control measures 
can prevent most of the crop losses, it is to be 
emphasized that pathologists, plant breeders, 
entomologists and extension specialists will 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 

The annual planting material requirement 
in the countw has been estimated at 15 million 
coconut seedlings. Against this, the actual annual - - 
production is less than one n~illion seedlings from 
all the hvbrids and varieties released so far. 
Paradoxically the country which developed the 
first coconut hybrid inthe world in thelate thirties 
even now depends for 14 million seedlings 

annually from local cultivars with low yield 
potential. Though the various State Department 
of Horticulture/Agriculture/Agricultural Uni- 
versities/Coconut Development Board together 
have established more than one thousand hect- 
ares of seed garden, most of these seed gardens 
could not reach the targetted production even 
after several years of establishment. These seed 
farmsare lack@ginfrastructural facilitiesandalso 
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 techn~que at Central Plantation Crops 
Research ~nstituie may help to redeem the 
situtation. There is also need to establish more 
number of seed farms so that in a phased 
programme of 10 to 15 years, the entire planting 
material requirement of the country can be made 
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 
pro~enies. The seednuts are to be procured for . - 
these palms probably by Coconut ~ e v e l o ~ m e n t  
Board as a nodel agency to raise the seedlings 
for distribution 

Central Plantation Crops Research Insti- 
tute in collaboration with Coconut Develooment 
Board has already initiated a programmewherein 
the disease tolerant high yielding palms in the 
eight disease endemic areas of Kerala have been 



identified and the Coconut Development Board 
iscollectingseednutsfromthesepalms and raising 
seedlings. These two short term measures will - 
go tosomeextent to meet theseedling requirement 
till the countrv is in a nosition to uroduce elite 
hybrids and varieties adequately 

As a long term strategy the breeders and 
watholoeists will have to evolve varieties tolerant " 
to the major pests and diseases specially 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 tissueculturescientists will have 
to work in cohesion to develop a protocol to 
propagate coconut clonally. 

Arecanut 

Though the National Commission on 
AgriculturePstimated 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 is still very attractive and fresh 
arecanut plantations are being established by 
farmersenthusiastically. Thedemand forarecanut 
seedlings in the four released varieties received 
bv this Institute durine the current velr 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 reducine the area 

<3 

by removing the un-economic plantations are to 
b e  contemplated on a systematic basis. Crop 
substitution with arecan& is being done by tee 
farmers at an alarmine rate. Even some of the 
crops such as oil palm which is being planted 
with the government subsidy w ~ l l  have to face 
competition from arecanut for the ,deal soil 
condition inview of theexistig price of arecanut. 
Theyellow leaf diseaseof arecanut isalsospreading 
at an alarmingrateand thediseasehasbeenmainly 
responsible for relegating Kerala to third position 
in production of arecanut next to Kamataka and 
Assam. The'Mahali disease is also causing con- 
siderablelossdependingon 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 expensive due to 

non-availability of trained climbers. Dwarf 
genotype has been identified at CPCRI Regional 
Station, Vittal and effective breeding programme 
has also been initiated to transfer the dwarf gene 
to the high yielding released varities of Mangala, 
Sumangala, Sreemangala and Mohitnagar. 

We have to anticipate that the present 
remunerative and attractive wrice 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 mosi compatible and profitable 
cropping system. Arecanut-cocoa-pepper or 
arecanut-clove-pepper are the two profitablecrop 
combinations for the coastal Karnataka and 
Kerala. Similarly, more remunerative crop com- 
bination has also been identified for maidan part 
of Karnataka. Such crop combinations will be 
theeffectivecrop insuranceagainst the fluctuation 
of prices of arecanut and component crops. 

Black pepper 

It is estimated that out of about 0.173 
million hectares of black pepper, 113 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 
or the annual requirement of the planting material 
will be about 12 to 13 million rooted cuttings. 

The Pepper Research Station, Panniyur 
under the Kerala Aericultural Universitv and the " 
NationalResearchCentre forspices havereleased 
so far eight high yielding varieties. As a 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 modifiedatthe thenCPCRIRegional 
Station, Calicut has been found to be the most 
economicalmethodofmultiplicationintheabsence 
of micro propagation technique. The two Re- 
search Centres mentioned above give attention 
only to generate the nucleus planting material 



rapid multiplication nursery by utilizing nucleus exploit the rich variability available in the 
material supplied by the research centres. The germplasm collection, it is also necessary to - .  
target for eas&of the;apid multiplication nursery develop protocol for tissue culture techniq;e to 
will have to be fixed. If these Droeramnies are ex~loitthesomaclonal variation. in vifroscreenine . " 
implemented, it is to be expected that the pepper for tolerance and also micropropagation. I am 
growing states wiil become self-sufficient in the happy to note that work in this direction has 
requirement of planting material in released already been initiated at the National Research 
varieties early. Centre for Spices, Calicut. It is to be hoped that 

fruitful resultswill emergefromtheseprogrammes 
As indicated earlier, the wilt diseases of in the near future. 

pepper causes considerable crop loss every year 
andtheintensihrands~readofthediseasedeoends Cardamom 
on the weather factors. The scientists wprking 
at the National Research Centre for Spices have 
accumulated a wealth of basic information on the 
epidemiology, etiology and mode of spread of 
the disease. Prophylactic control measures have . . 
beenevolved including uirof s\.stemir iungicidca. 
In view of the hea.rh hazards. u3r uf llordeaox ~ ~~ ~ 

mixhxe seems to be the only acceptable control 
measure available at present. This points out to 
the need for identifying newer non-systemic fun- 
giades whichcan be used by pepper farmers with 
leastrisk. Apermanentsolutionto thisdebilitating 
disease, no doubt, is only developing disease 
tolerantvarieties. The screening 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 of tolerance 
and in various stages of evaluation, further 
hybridisation and selection are required before 
ident i ing 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 of pepper and 
majority of the pepper holdings are less than 2 
hectares. Pepper being a component crop of the 
hamgtead garden in Kerala, the available input 
technologies dcvck,ped for thr monocrop may 
notbefullvsu~tablc for t heh~~mt .~ r r a~ l  i~>n, l~t~ons 
Thescientists working on black pepper will have 
to give their attention in developing input 
tsdurologies suitable for the homestead gardens 
so that the pepper vine is treated as a component 
of the whole backyard cropping system. 

Pepper is a highly heterogeneous and 
plyploidspeciesand as such is an ideal breeding 
aterial for exploitation of the inherent genetic 
variability. While the breeders can continue to 

In the 70's India was in the first position 
(70%) in international market for cardamom. 
However in recent vears. this position has ra~ id lv  * . .  . , 
changed with Guatemala pushinglndia tosecond 
position in terms of export. The export of 
cardamom from the country has drastically 
decllned during the last few years and spices in 
general have registered declining export from 
1,20,170 metric tonnes in 89-90 to 97,200 metric 
tonnes in 1991. It is estimated that cardamom 
production is likely to be 20 to 25 per cent lower 
in 1991 compared to the previous year and the 
reasonsattributed areadv~rseclima~icconditions 
in the high ranges, indiscriminate deforestation 
in cardamom ~lantations, increasing oroduction ". 
cost and crod loss due to pests and diseases. 

The effective economic life of cardamom 
plantation is 10 to 15 years. Most of the existing 
plantations are of more than 15 years and re- 
plantingis beingseldompractised by theplanters. 
Declinine trend in ~roduction resultine from u " 
drought and other adverse ecological conditions 
enumerated earlier has contributed to low 
productionas well asproductivity. Scientistswill 
have to bestow their attention on ~rior i tv  basis 
to develop drought tolerant cardamom varieties 
whi~hwi l i~ ive~onomic  yield even under adverse 
climatic conditions. 'Katte' disease continues to 
be a maiorbottleneckin increasine theoroduction - .  
of cardamom. 'Katte' management methods 
developed by the research institute are though 
effective, not economical. Katte tolerant varieties 
need to be evolved early to overcome this 
problem. 

The tissue culture technique standardised 
at the Central Plantationcrops ResearchInstitute 
has been commercialised and few private entre- 
preneurs havestarted supplyingthetissuecultured 



seedlings indiscriminately. Authentic research 
resultson the comparative performance of seedling 
progenies, clonal progenies and tissue cultured 
seedlingsarestillwanting. Thescientistsinvolved 
in this programme and planters in their over- 
enthusiasm have started l a r ~ e  scale multiplica- 
tlon and dtstrtbut~on of b sue  cultured sxdl~ngr 
w~ th  theeroc%tal~on that thesexvdl~nesarel~kelv - 
to perform better. In the absence of any reliable 
results on the performance of tissue cultured 
seedlings, this approach may become disastrous 
if not exercised with caution. 

Cashew 

Efforts on the establishment of cashew 
plantations with clonal material were initiated in 
the early eighties at various research institutes. 
Even now manv ~lantations are beine established " 
with seedling progenies. However, we are happy 
to note that the trend has changed rapidly due 
to the soft wood grafting technique standardised 
at theNationalResearch CentreforCashew,Puttur, 
and the Horticultural Research Station, Vengurla. - 
Based on the progress in vegetative propagation, 
the last workshoo on All India Co-ordinated 
Cashew Improvement 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% of the target has been achieved and a 
major portionof this are produced by the Konkan 
KrishiVidyapeeth, Vengurla andaprivatenursely 
maninGoa. NationalReseamhCentreforCashew 
not only produces about 50,M)O soft-wood grafts 
amuallv but also suoolies clonal material for . 
establishment of scion orchards. In addition, the 
research centre is also giving training to farmers, 
field workers and extension officialsonsoft-wood 
grafting technique. 

The tea mosquito of cashew continues to 
be a major pest causing about 30 to 40 per cent 
of the crop loss in the case of severe infestation 
and control measures will have to be taken for 
managing teainosquito. The stem borer, another 
problem Eorcashewfarmersalsoisaffectingabout 
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 
Researchcentre hasclearly shownthata minimum 
pruning involving removal of dry branches and 
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 
plots are tobeestablished toshow theadvantages 
of selective pruning, 

Cashew was originally introduced to lndia 
in the sixteenth century to conserve soil in the - .  
coastalareas. Evennow cashew is being relegated 
to poor and marginal soils unsuitable for any 
other crop. There needs to be a drastic chance - 
in our outlook and cashew is to be considered 
as a horticultural crop to be cultivated in fertile 
soils with all available inout technoloeies in case " 
we are to meet the production target. Water 
requirement of the crop also needs to be ex- 
perimented and incase the productivity of cashew 
could be increased substantially under irrigation, 
theestimated production target could be achieved 
and area under cashew could be brought down 
simultanwusly. 

Tea 

lndia is the largest producer, consumer 
andexporteroftea and produced about752 million 
kg of tea during 1991. The present productivity 
of 1762 kg/ha shows that during the last 25 years 
the tea productivity has increased substantially 
to the extent of 40 per cent in Southern India and 
25percent inNorth-easternregion. Thussustained 
Increase in the productivity has been achieved 
in new clonal plantations and also old seedling - 
plantations. Further increase in productivity is 
;equired tooffset the increased cost of production 
sothat Indiacan continuetobethe lareestex~orter - 
of teaandcompetewellintheinternationalmarket. 
The recent research results at the Tea Research 
Institute at Tocklai and Valparai have indicated 
that higher plant population per ha and newer 
technique of bringing young tea into bearing have 
been useful in enhancing the productivity. 
Rejuvenation pruning, consolidation of the ex- 
isting plants by infilling, improvements in prun- 
ing, tipping and plucking practices, balanced ma- 
nuring, application of growth promoters and 
formulation and application of chemical strate- 



gies for control of pests and diseases are some 
of the factors which may help in enhancing the 
productivity of tea plantations. 

Coffee 

The target production of 0.2 million tonnes 
indicated by che'~ationa1 Commission on Ag- 
riculture -has alreadv been achieved is coffee. 
lnspite of this, considerable crop loss is occurring 
year after year due tooutbreaks of major diseases 
and pests. Letting in coffee continues to be one 
of the major production constraints. Efforts to 
evolve letting tolerant varieties have not been 
wmercially successful so far. In view of the 
tissue culture technique being developed at the 
Central Coffee Research Institute, the scientists 
will have now to turn for in uitro screenina so - 
thatin thenear futuresomatic culturingand clonal 
propagation can be effectively utilised. 

Just like in tea, the cost of production in 
coffee also continues to rise and it is one of the 
highest in the world at present. The immediate 
obiective must be to reduce the area in coffee but 
simulaneously increase the production. Increasing 
the population per ha than in the conventional 
planting, combined with evolving dwarf types 
arelikelytobetheanswertothisproblem. Breeding 
work camed out at the Central Coffee Research 
Institute has indicated that dwarf types can be 
developed by proper recombinants utilising San 
Ramon genotypes 

Cultivationofcoffeeinlowcrelevat1on(500 
lOaa mls, has not become oooular due lu the fact 
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that varieties suitable for lower elevation are not 
availableatpresent. This has to receive thepriority 
from the breeders working on coffee. Some of 
the indigenous coffee species viz., Coffca arabica 
and Coffa canephora are reported to have low 
caffeincontent. It would be worthwhile to utilise 
these indigenous species to evolve an improved 
wffee varietv with low caffein content and at the 
same time retaining the flavour and aroma of 
coffee. 

Rubber 

Compared to about 300-400 kg rubber 
obtained in the early part of the century (imme- 
diately after rubber&ltivation became commer- 
ciallv acce~ted). at oresent varieties are available > .. 
with an average production of about 4000 kg per 
ha under good management. Moreover, some 
of the recent releases like RRIM-703 and RRIM- 
803 have a potential yield of upto 7030 kg per 
ha. On the other hand, the breeders in Malaysia 
have predicted about 10,OM) kg per ha within the 
next one decade. Our objective must be to achieve 
this productivity since already we have obtained 
a very highproductivity compared tomany other 
rubber producing countries. Proper selection of 
the available parental materials and inter varietal 
hybridisation followed by selection are likely to 
yield success. 

Someof the other programmeswhich need 
immediate attention are to evolve an earlv 
maturingvariety by utilisingrelated genera either 
through>onve~ti~nal hybr~disationprogramme 
or throueh somatic hvbridisation. From the u 

traditional lower elevation of South India rubber 
cultivationisspreadingfast to thehigherelevation 
of North-eastern region. However, varieties 
suitable for this non-traditional area are not 
available at present and this will have to receive 
the attentionby thescientists working at the Rubber 
Research Institute immediately. 

RRlM 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 this can 
becomea reality, rubber based byproducts will 
become comoartivelv cheaoer. Leaf fall in rubber 
continues to be the maior ~roduction constraint 
inspiteof the fact thatei&tLigh yieldingvarieties 
and many RRIM series of high productivity have 
been released. None of them are tolerant to the 
Phytophthora disease. Efforts are to be directed 
to evolve varieties tolerant to this fungus. 




