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Zoot(wilt) Ciscase causes clow but oteady Cecline in
proﬂgctivity of coconut palus. Reduction in yicld in thae
disease affected pelmsg is rceported to be proportionate to the
intensity of the disease and it varies from 1C-80% (Zncnyuous,
1976). In the absence of cpecific nmeasures for control of
the. <Sigease of uncertesin etiology but of Gebilitating naturg,
inprovenent of agricultural practices to achieve econcnio
returns ic of importance. The results of rcoeerch showed
that a pacitage of agrotechnology could be drawn out for miti-,\
gating and/or checking the losses éue to discase. Benefietal DB
effects of proper nutritioral management, inter and mixed . _
cropping wit: coumpatible crops and nixed farming in rcot
(wilt) affcoted gardens kas been proved.

«

FIRTILIZZR MAITACEMENT

Radha and Shanta(1976) reported that by the ecplication
of 1IrX at 240g H, 24Cg P205 end 480Cg K20 with 50 kg of green
leaf per palm per year and lime at 1.25 t/ha increaced the
vield of affected palms by four nuts per year, waile that of
conparatively healthy paln by eight nutg during the cene
period. In the atsence of manuring and cultivation, the
annual reduction in yield was to the extent cf cleven nute
per paln. 4&pplication of 0.5 kg negnesiun sulphate or
2.0 kg Golonite per palm was effective in reducing vellowing
of pelmo (Ra¢ka,1977). Fertilizer trials carricd out in a
Gisease effccted garcen at CFCRI Regional Station,fayangulan
with toree lev- 12 of HFK, two levels of MgC and with a unifornm
dose of cowdung at 50 kg per palm showed that in a sandy
poil, the lowest level of 350g N, 30Cg P205 and 600g KZC vith
500g MgO could be an econonic dose(Anonymous,iQ?Gi). This
is in partial agreement with the precent reconnendation
(czcept for F) of 240g I, 170g ?,0, and 680g X,0 for root
(vilt) affccted tracts{4inonymous,1876b) In the light of
the sbove studies, application of 50kg of cowdung, 340g M,
170g * 05, 680g K'O and 3 kg of nagnescium sulphate with 50 kg

2 2
. ~of orgenics per palm per year nay be recormended for sandy
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discase affccted tracts. . Cceil, Pillai, Mathow - and

Keaalakshy suna (1978) studied the effect of application of
¥,P,X,Ca & Mg on young TCT palms in root(wilt) affected arca.
Fractional quantitics of three levels of IITK fertilizer and
two levels of Rdg wore applied for the eseedling etage and a
geven year old study proved thbt‘for young WCT palms the
loweet level of 500g I, 300g 7,05 and 1090g K,0 with 50 kg of
cowlung was adequate for proper growth of young paln,
épplication of 500g MgC/palm was beneficial for early Zlower-
ing and increased yield, 3Zut disgease incidencce occurred
irrespective of trcatments rising to about 19% by the seventh
ycar., In a similar trial with Dwarf Crange x West Coast Tall
.bybrido(bzT), the optimum economic dose was again 500g 1T,
300g ons end 1000g KZO, and 500g Mg0 with 50 Xg cowdung
(Xamalakshiaama et al unpubltséhed). Disease incidence
ocourred égaiﬁ*irréupéCtive‘G?‘tréhtﬁénts; but was less{only
5%) compared to WCT of comparablo- ages, D x T was! also -
superior in yic¢ld recording an - averabe of 140 nuts per/palm .
85 against 80°nuts in WCT. “The’ superior perforwmance of the
hybrid with rceopect to disease- tolcrance and yield:is to bg
wetchod for a few nore ycars-before it could be recommended
for root{wilt) affccted tracts,.'s Thus in young palfis growing
in senly egoils a dose of SOOg N,. 30Cg 9?05, OOOg'K'O

500¢ ligC with 50 kg of vowuunb/xarn yard nanura coulu bo. -
taken as an economic Coseo. ! ’

E C?Or;IHCL,hlaED CnC?PINC 411D 13 XED ;hRLING

. The prbfitable utilization of the interspaces in
coconut garoona by intercropping, mixed cropping and nixed
Iarming praoticca has been tried with the idea of coupensa-—
tion for the reduction in yield ‘Que to root(wilt) disease and
to finc out the e;fcot on the nain crop.
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L#“; ' INTERCROPPING R

Gopalasuncaram and Nellia+(1979) have reccntly reviewed
the work done:on intererop-ing in coconut gardens. Ezperinents
condiuctel at: CrCRI. Regional Station, Kayangulam = .an arca
wnere coconut is affceted Witu root(w11t) discase have rcvealed
that tuber crops like taplooa, elepaent yaz and yan can be
grown. profitably es intcrecrops under diseasc affected condi-
tionp (Mencn and Mayar,4978)s . The experitient was conducted
in 16 ycar old coconut garden spaced 7.5 m X 7.5 m apart,
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The crops raised for § ycars from 1975. Considering tho
overall response of palm, there was no reduction in yield

due to intercropping. 4 slight increase in the mean yield of
paln(11e8/)was noticed in the plot where eclephant yanm was
cultivated and 2.,2% in plot where yan wac cultivated. The
cffect of intercropping on tke palms in different discase
intensity was also studied, 1In the control plot, during the
course of threc ycars, all the apparently healthy palmﬁ had
Ceveloped discese synptoms. But in the intercrorped plot
some of the palus continued to be free fronm discase symptons.
The wecan disease index for the control increased from 34.2 to
36.1, indicating advarconment of the discase. ~ralms inter-
cropped with tapioca algo exhibited a similar trend, but
slightly larger increase in discasc intensity (32.1 to 37.3).
Reduction in the overall mcan Cisease index of palas in the
arca intercropped with yam from 29.3 to 28.4 though negli-
gible was an encouraging observation. Tapioca ¥-165 gave en
average yicld of 15.93 tonnes of tuber/ha/srr. Zlcphant foct
yax save'considerably low yicld during the sccond and third
ycars. Raloing all the threce crops was profitable but tapioca
gave unaxinum profit., From the cost tenefit analysis, it wes
found that coconut '+ tapioca combination gave the highest

net returr per rupce invested viz. 1:31.47. The higher diseasc
incidence in the tapioca plot may be because of the fact that
tapioca is a more cxhausting crop, giving a mecan yield of
15.93 tonnes when conpared to the mcéan yields of elechant
foot yam end yan viz. 5.4 and 5.5 t/ha respectively. Increase
in discasc incidence has caused reduced nut yield in the
concerned plots. This warrants further experimentation to
deternine optimum manuring schedule for coconut/tapioca
cultivation. Tke highest yield of. tapioca when grown as
“intercrop was maintained in all thc threoe years which was

an indication that in spite of successivce cropning, there

nay not be a substantial reduction in the yield of intercrops.
Tapioca gave the maxioum output per ha. But this was not
reflected in the casec of elenhant foot yam and yaun which
necccecitates suitable crop rotation for thesc two crops.
Intercropying witk taploca gave about 50%. more income compared
to the other tuber crons. The slight reduection in yield of
cocoaut was more.thean conpersated. by the total output from
the tapioca plot;j~Thus, intercropping with tapioca, yen, end
elenhant foot ynm.wae nore profitable than growing coconut as
a monocrop. Besides, this system helps in profitable and
cfficient utilization of land, soil nutricnt, moisture and

sunlight and cnhanceo rural employnent opportunitics.
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The result of the study reveals that intercropping in

\coconut Garden is eecnomically “easible even in reot(wilt)
‘discase ‘affcoted itract and 1% doecs not adverocly affcot

yicld of coconut palae. The foduotion in yield in elephent
foect yam and yan which is nresuned to be due to continuous
eropping indicatcs the nced for detailed studies on inter-
oropping and crop rotation to evolve suitable cropping progra-
aae. The result alse warrant further stucdics regarding the
nanuring sekedule for coconut + taploce cultivation,

LIZED CROPPING

The effect of coconut-cacao nmixed cropping on yield of
coconut and caceo has bean evaluated, Yield of coconut
increased by 30%, when conparcd to a monocrop of coconut.
dnong the system of plenting, nmaximum yicld was obtained
when double-helge systen of planting was adepted, followed
by mixed single and single hedge., The superiority of double
hedge system over single hedge was reported by Nair ct al.
(1975). The beneficial effeot of growing cacao in cocorut
garden nas been attridbuted to an intcnse microbial activity
in the rhizosphere of coconut. Incrcased activity of
nitrogen fixers and T solubilisers improving the soil
fertility has been reported (Nair and Rao, 1977). Dccrease
in soil temperature has also becen noted(Verghese et sl.,
1078).

MIZZD FARMING

The work done on mized farwing in root(wilt) affcoted
tract lL:as been recently reviewed(Hayar and Sahasrananan,
1978). Encouraging recults have been obtaincd from a mixed
faraing »rogramnme eonsiéting of cultivation of fodder grasses
an€ legumes in the interspaces of coconut, naintaining milch
cows and reeyeling of cattle wastes carricd out in a root
(wilt) affecoted garden at CPCRI Regional Station-Kayangulam.
The objectives were to develop a systen of mixed farming
in discase affectcd coconut gardens with fodder grass and

~legumes for building up md maintaining soil fertility anad
to assess its coffceots, if any, on discase affected palms,
Sclection of most suitable fodder grasces and legumcs for
the arca was done by screcning trials. Studies conducted
by Sabacranaman and Pillai, 1976) under rainfed conditions
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and later by MNayar and Sahasransnan(1978) under rainfed and

irrigatea conditions proved the superiority of the two
genotypes of hybrid napier viz. }NB=-21 and Pusa Giant, and
Guinea grass var, 'Mackuenii?, lmong the legumes tried
Stylosanthes proved better but did not respond to irrigation
and gave an average yield of 8 t of green fodder/ha/yr. The
nean yield of MB-21 was 53 t/ha/year, Guinea grass was 49 t
and Yuga Giant 45 t, Under irrigated conditions MNB-21 gave
waximun yield of 64 t, Pusa Giant 53 t and Guinea grass 51 t,
Under rainfed condition Guinea grass proved superior with

an yield of 47 t indicating the capacity of the grass to
perform well in coconut garden, The breed of dairy cow
récommended for southern Xerala, graded Brown Sw1ss(F ) was

- maintained. There was 28% increase in nut yield by adopting
nixed farming actice for a period of four years(Sahasranaman
et al.,1976). It was also reported that the increase in

yield was the highest in the palms of the di secase carly group
(diseasc index 11-25) and the lowest in palms of the discase
advanced group (disease index above 51). Incrcase in
production of inflorescence as well as female flower was also
reported (..'nonymous, 1976b). )In the mixed farming plot,
amelioration of foliar yecllowing of the root (wilt) affeoted
Palms was reported by Sahasranaman et al. (1976). But progre-
ssive increase in the other symptoms of the disease viz.
flaccidity and neorosis was observed (aAnonymous, 1976b)
indicating that this practice had little curative offcot on the
disease. { Study of the root growth of the palms in the mixed
farming area (with grass and irrigation) and control (wibhout
grass and irrigation) indicated rejuvenation of roots in the
former (Anonymous, 1976b).) Mixed farming had little effeot
on the size of water stable soil aggregate when observed after
five years. q&f significant incorease in the organic carbon,
available P, exchangeable Ca and Mg contents were noticed in
the soil samples drawn o% . 0-50 - and 50-100 cq{?sghasranaman
gt al., 1976).) Increase in available K was noticed only at
50-100 cm depth, No significant change in available NN and pH
was observed after five years of mixed farming. 4 general
increase in leaf nutrient status was also noticed especially
that of potash. Considering the accepted critical levels
(Fremona et al,., 1066) the pretreatment values for M% Ca & Mg
in the leaf tissues were found to be low (with values of
D¥33%X 0.2% and 0,12% respectively) and subsequent rise in level
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It was observed that beneficial microflora proliferated
in all the treatment. The highest number. of soil-baoteria was
observed in plots cultivated with_Stzlosanthes~gracili o The
nitrogen fixing organisms were maximum 1n'sbil,samp1es collected
from plot with hybridq napier and Centrosems pubescens.
fiighest number of denitrifiers were found in plqtq;cultiVated
with hybrid napier whioh is definitely disadventageous when
the crops is grown alone. But in combination with Stylosanthes,
hybrid napier proved to be the best mong the combined treat-
ments because of the low status of denitrifiers and comparatively
high proliferation of nitrifiers (Sahasranamn et al., 1976).
Cost accounfing revealed that the annual net profit per ha
increased from [5.860/- in the caseé of coconut alone (pre-
experimental period) to B5.2,780/~ from coconut and dairying
(4nonymous, 1976c). The cost benofit ratio worked out at
1 1.5. 4n increase in the employment generated from 150
man days per ha to 1000 man-days by mixed farming was also
reported (Sahasranamen ot al, 1976).

[

Thus, in the absence of complete control mecasures for
root (wilt) di sease, the agrotechni ques tested and pro#ed to be
beneficial could be adopted with adventage. For the existing
Plantation in root (wilt) affected areas, the fertilizer scho-
dule recommended is 340 g N, 170 g P205, 680 ¢ K20, 500g Mgo
with 25-50 kg of organic manure, such as cowdung, farm yard
nanure, and green leaf. For young new plantation the recomme-
ndation is 500g N, 300g P2°5’ 1000g K,0, 500g g0 with 50 kg
organios. Intercropping with tuber crops such as tapioca,
elephant foot yam, and yam will be additional income and will
not adversely affect coconut yield provided both are judici-
ously manured. Crop rotation could be thought of in the case
of eclcphant foot yam and yam. Mixed cropping with cacao is
similarly advantageous. Mixed farming by growing fodder crops
like hybrid napier, Guinea grass and Stylosanthes, maintaining
milch cows and recycling of the animal waste would be defini-
tely advantageous in root (wilt) affected gardens for improving
soil condition and subsequent inmprovement in yield, additional

income from the Cairy and tremendous increase in employment
potential.
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Due consideration of the research findings has been made
in =2volving the present strategy of containing the discase and
preventing further sprecat into the hecalthy arcas. The nor-
thern border at Trichur (where the discase incidence is
minimum) has programmes of eradications all the affected
palms to reduce the inoculum potential of the suspected

pathogen, giving suitable phytosanitary trcatments and roplant—

ing with quality soedlings. In the discasc atfccted tracts,
tke strategy is to remove all the uneconouic palms which are
yielding 10-15 nuts per palm(George, 1978) and replanting
with quality seedlings. Since it has been proved that if

the palns contract discase before bearing stage, the bearing age
is delayed and the yield drastically affecoted (Ramadasen ct al.,

1971). Such palms are also removed and roplanted. The
constant association of leaf rot with root(wilt) discasc
with considerable damage to the orown and reduction in yield
is taken carc of Ly proper application of fungicides. Under
both the conditions, rccommended doses of fertilizers and
organics arc applied,
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