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1. A.K. Ray 1 8 yrs. lsurvey of the incidence ef dis:
Scientis ..t-in-charge,

: ( 4 n/yoar)—-l in the ceconut belts in Assam,
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: — 2 yrs. iLarge scale field contrel tria:
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: " (b) Practical Utility including background information (Not more than 150 words)

As reperted by BK Chakravarty gtal (1969), the crewn cheking
(erewn rooting) disease ef coconut was first noticed in Assam
in 1964 at the Regienal Cecenut Research Statien, Kahikuchi,
Agsam, About 134 of the ceconut palms were affoc%éd‘by the malady.
- In 1980-81, the .disease was, also reported from the ceconut :
Rosvarcn,séation, Kharua under Assam Agricul tural University.
In 1984, 'a rapid survey was conducted in the cocomut growing
.. .Aareas under Kamrup distriet (Assam), From the survey it is
‘revealed that abeut 5-107% eof cocenut palms (a}} under 12 years)
of age) in the village’*Kudra-chenikuchi! and 'Nankarbhairat
were affected by ‘this disease.

Since, ne mich work has béen performed in this disease

the exact cause of the disease and its control measure are no%
clearly known.

~ Hence, the propesed study will be useful fer the
managenment of the coconut plantatien.
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1) Selécbien‘ef:-diséise eccurence areas in the ceconut

grewing tracts of Assam and West-Bengal through State Agricultural
Dopartment/Univnrsity.‘

2) Survey eof the disease affected areas of Assam and
West-Bengal in cellaboratien with Department ef Agricul ture/

Agricultural University, Assam and Department ef Agricul ture,
West-Bengal respectively.. j

3) Micrenttrient analysis ef soil and plant tissue ef
di seased and hoalthy coconut palms. :

4) Isolatien and identificatien ef erganism (if any)
from the affected tissues. ;

5) Field contrel trials using different lovels of Sed.
Borate (Berax) te the diseased palms at different intervals.
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~ Materials and Metheds;- -
1. A cellaberative field survey was cenducted in Kamrup,

an (1\*\)/2-

Kekrajhar, B@g;@ﬁgat@pgggg g and Nowgaon districts of Assam,
Three stage sampling progedure was used with sub-divisien as
stratum. 25 percent ef th4 VLEW Elakas were selected as the .

“primary sampling unit. 20. percent of tho serialy numbered

homestead was seclected as the second stage unit by systematic
cluster. All the coconut palm in the sclected cluster of 5
homesteads were counted and examined fer the incidence ef disease
and classified them under different age greups in beth nen

bearing and bearing stages. The approximate age and estimated
yield of the palms of beth healthy and di seased were recerded by
randemly selecting 2 healthy and 2 diseased palm from each cluster.

Other infermatien mueh ascul tural praa#ttzs creping patterns etc.
were alse collected. )

2. Micrenutrient analysis ef seil and plant tissues ef beth
heal thy and diseased cocenut palm:- ; ;

Seil and leaf samples frem both healthy and diseased
coconut palms were collected frem 19 lecatiens in Assam and
from 14 lecatien in Jalphiguri area ef West-Bengal.

Two seil samples at the depth ef O0-25cm and 25-100cm were
cellected frem the base ef each diseased and healthy palms. Leaf
samples representing fromd number in the crown ef a palm were
alse cellected. Seil samples collected, were analysed fer PH
erganic Carbon, exchangable Ca, Mg, P, K & B, as per standaré
procedures (Jakson, 1976). Cu, Zn, Mn & Fe were extracted by
DTPA technique. Leaf samples collected, were analysed for
estimation of tetal NPK by Jackson (19é7). Other nutrients such
as beren, Cu, Zn, Fe & Mn were alse estimated for the methed
described by Jackson (1967).

3 Ischatien and identificatien eof erganism if any:-

To isélating organism (if any) responsible fer the
disoase% the diseased leaf samples were cellected and plated in
a

PDA (Potate Dextrese Agar) usin% the nermal iselatien metheds.
The plates were incumbated at 3 oC + 2¢C fer 7-15 days feor
ebservatien.

4, DPisease indexing:-

The indexing of disease was evaluted by studing the

" severity ef disease symptoms and other associated characters

observed among 210 diseased palms. DI-O stand for heal thy palm
vhere as, DI : 1 for carly stage, DI : 2 & 3 for middle stage &
DI : 4 & 5 was grouped for Advance stage of diseased conditien.

Contd. oo e 02.
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U T &Ehru ﬁold contrn trials mrc 1aid out 1n,Auan in %
difforcnt lecatiens’ nsing*‘thru levels ef Berax ( sedium’ borato)
te the di'seased cecenut palmsigrouped ‘inte three treatments
¢ (viz.,25g/palmis TL; 60g/palm = T2 and 75g/pdlm 2 T3).5 %"‘
G'Indhdmg ol disease ‘Was ‘recerded" 1% ‘beth': pro-‘t*roétuﬁtl
sand ¢ poswtroatnmﬂp.rﬁnmdﬁamdy the "rate. of"rdéwoz'y*"ﬁ
ﬁamnguthd?troatod upal.nwﬂbrax ‘wa g &ﬁplio&% teo {the#sell¥basin
of ‘the palm atisix merrthd ﬁ%;lntdrv‘él‘s {(Feb/March and Bept/0.¢
and ;incorporatpdwiﬁ@d;g ,’!suiluby forkitig"folbowod !by' ‘11 gﬁt xR,

‘m »

Aid L wout of total 806,,VLEW Klakas of tho fivo solocto : :
districts ‘117 Elakas‘were survoycd."'rhn teotal’ ostinatod.plan
npopulatiom ofithe' survey area ‘comprised of '1884164 nes; ef:
healthy (Free. ffom crowu ¢h ko di 50a90) . and, 228103 nes. ‘of
,disoagod’ palns. 9\11:L 3{; popﬂ.ation - 862605 nes™
ﬁworo non beari ni ‘and” rom ningblzsosoz palm” woro in bearing’
tages. The. {nrcmtago of dl'sease incidence in Kemrup district
was highest (14.3%) whi was ‘fellowed by ‘Nowgaen (6.14%. *,;:na ;
Aen ‘sub-divisien only)y” ta (6.144) ,. Goal para. 4.83%) ‘and
ewest’ in Kekrajhar (3 53% The 1ntensif:y of disease. :lncig.cnco
‘calculated.in’ dj.fforont agc.;groupos showed that palm under young:
age greup (less than 3 yrs. and 3 te 7 yrs‘ -were highly affected.
y the disease (1.56%. te;28.42%) whers.as;in ult» palm: the i . 4
‘incidence is found to be,less, (0.68% te, 15 » Out.ef 211

ilillien ostinatod palms," abaui'. 0.23'1 llion;iaalns mro&,founi,'
" diseased; of which 0,18 nillion was. in Kammip district alens.:
was al'se noticod ‘that”absit 92 ‘percentief teal diseased palms:
estimated’in all the:distfict surveyed were“found in Kamrup &

Barpota‘ di str:Lcts .tegether where as Goal para; and Kekrajhar *
E; she ithan 8 thensand.diseased palms.

_.

w3 out* f*iiotal production*of'm 1111110, nuts ostimtod*f?il
¢ the  surveyed' arealaboutis0’millien huts®wers® produced in'Kamru
Bdistrict fellewed by 19 millien muts in Barpeta district. The
preductien of cecenut’ from: Goa.lp&ra and Kekrajhar di strict wer
estimatediteibe 2i5imillienTand 3i1 milienimuts enly hieh ‘ia
betdue’ te mere‘number-ef nenfbearin g® palmstthen the: boarmgt&
. palmsi The less: ofi*prnduntiﬂ%y«zovor htalﬂﬁ.cld due’te dlseas
shewed ‘that: ‘maximn: lessiwastin Kamrup: raistriet (11:16%) ?’whi'gh
.ﬁezvas “follewed by¥Kekrajhar®(6.08) j- Goalpara (337 ), BafpotaL

2

;'78%) and 1oast fin! Novggon.

: Remlt. of tho analysis of the. plant tissuo (leaf sanplos)
in Assan ‘'shewed :thatP: Ca,*Mg and B: concentration were:signis
ﬂcantly difforgd botmn ealthy:and- disoasodvvpalns.ﬂ, sCuzand’
K were found.te:be-less in di seased palms. The’ samples coll.eto
from: w@st-Bongal al se wkmmi’ ) shewed the' same’ treand tut
significant. difference was ebserved in 'B' and tetal number: of
leaves oenly: In analysing the pecled value and alse keeping in
'view the' 'concon:ratigil offgc;;‘ :haghwguld op;rat; in di.fi’o"

ms he o nutrients at were: foun ow:
3%3'33&’33"?}; spd.to of 'goncmtration effect' were K. A %
deaf beron cencontration of“’thm palns vas. mch 1;/,.5
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area (5.4 to 7.4 ppm) than in palms under bheal thy areas (9.4 to

In diseasod areas, the Ca/B ratie ef leaf rank at N/2 er
(n + 1)/2 in diseased palm was 145.4 and in heal thy palm was
95.0 respactively. Where as the Ca/B ratio of healthy palms in
healthy area was found te be 71.0 only. Normally plant grow only
when certain balance exists in the intake ef Ca & B. The Ca/B
- ratie 1s found to be very high in the leaves ef diseased palms
and there by suggesting that 'B' might be a limiting factor in
'Crown choke' discase of Coconut. Analysis of soil samples
indicated that the soils of the diseased palms had lewer content
of all the available nutrients as compaired to the soils of
healthy palms. Leaching of B in soils in the diseascd area might
alse be responsible.for lew content ef soil boron.

Attampts to isnlate any fungal and bacterial pathogen frem
the diseased leaf samples met with failures only similar

obsgfvatian was also made by earlier workers (Chakravarty etal

d) Field control management:-

The diseased palms undor the three 4ield trials ( plots)
were serially numbered and indexing of disease were recorded at
the pre-treatmont peried (i.e. before application of first
recomended doses of Borax) and thereafter every six monthly
intervals till the c¢nmplesion of the experimont. At the pre-treat- -
ment peried, out of 84 diseased palm selected for the trials, 3
palms were in early stage (DI : 1), 59 palms in middle stage (DI :
2 - 3) and 22 palms were in advance stages of discase (DI s 4 - 5).

After first application of recomended dnses of Borax, the
sign of recovery # was observed among the treated palm which had
lower disease index (DI : 1 to 3) at pre-treatment peried. The
recovery of palm were observed by emergence of new heal thy
leaves at the crown.

The response of borax in the recovery of crown choke
disease was very much prominent from the data recorded after
Sth application of recomended doscs of Borax to the treated palms.,
In treatmont T Tl (258é€alm/app11cation) and T2 (50g/palm/appli-
cation) about 90% to 1007 of total rocovery was observed, whereas

e 0 G (7g%/palm/apnlicatien) the total reenvery varied from
. 60% to 907,

Post-treatment data showed that out of total 84 treated .

lm, 75 palms under three different dosecs of borax treatments
TL = 25 palmj T2 = 23 palm and T3 = 22 palm) were cured and
found healthy (DI - O), From the remaining palm, 7 palms also
showed partial recovery (viz. 3 palm in DI : 1 & 4 palm in DI :
2 - 3). Only 2 palm which had advance stage of discase (DI : 4-5)
did not show any sign of improvement at all. The overall percen-
tage of recovery calculated was 89.3% in all the threc plets
together.

. From tho result obtained in the field contrnl trials
revealed that the diseased palms having early and middle stage of
disease at pre-treatment period rocovered when borax is applied
even at lower doses in the basin at 6 monthly intervals.

Contd,.. .4,
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CONGLUSIQN o

1) Crown choking discase of Cocenut is a seriousg malady:
affecting the production of coconut in Assam and West-Bengal ,

2) Incidence of disease is prevelent in almost all the
districts surveyed in Assam, THe maximum di sease incidence is
dound in Kamrup district (14.47) of which Rangia snd Nalbari
 sub-division showod 18.9%4 and 17.5% of palms are diseased. In
Kekrajhar district, Gossaigaon and Kokrajhar sub-divisiens are
almost free frem thig malady.

3) The total less in yield due te disease in the surveyed
area in estimated at 6.33 miilien mits. The Kamrup district :
alone accounted for a less of about 5,54 millien nuts, .

4) Cnemical analysis of the soil4plant-ti ssue samples
shewed that soils ef diseased palm had lower PH and lower content
of all the available nutrients as compaired with the nutrient
content present in soils ef healthy palm, The leaf bormn concen-
tration is mich less (5.4 ppm - 7.4ppm) in palms in the diseased -
area than in palms ef healthy area 9.4ppm - 10,2ppm)., Boren
might be a facter in Crown choking disorder ef coconut, therefore
deficiency of B in plant and soil is the cause of Crown choking
disease of coconut,

5) Seil applicatien of Bbrax X @ 50gm per palm at half
yearly intervals in the basin shewed recovery of the di sease,
Palms in the early and middle stages of disease recovered when
Borax is applied even at lower doses.




Table:- Discased palms showing different stages of recovery
. after Borax trcatment.

_No of palms in various treatments

]
' Pre-trecatment nw Post-treatment
Discase level : period . period
(pI) i 214 T&P \migs * Total™ 'T1 .4 F2ikuc?d 'Total
,(25g/1(50g/*(75g/" "(25g/1'(50g/t(75g/"
,palm)' palm)palm)' ': palm)'palm):palm)'
1 1 1 1 A 1
" ' ' 1 n 1 ' 1
Heal thy (-0) e B 0 . Q On 263 28 + 28 +« 78
] 1 [} L] n 1 | 1
Early disease : ' 1 ' " : \ :
(1) 'a® fuodi e 2Pk B B PTHT0 v 3 « 3
! { 1 1 n 1 .
Middle disease : ; ; ' , g : :
. 1 ' ] ]
(2-3) (482" " AR 0 dB g BBg 0 el 3 4
1 ' T 1 n 1 ‘, :
Advanced disease) ' ' 3 S 4 - "
(4-5) ¥ 2055 5 veidlFes 122N T " el B
: ; v : e et
Total : 1725 ' .29 YV 30 vV g4YWERIEY1 307"V 30 v g4
1 1 ] ] n ] 1 ]



13, Approximate expenditure incurred in the Project: (Give reasons for variation, if any, from original estimated cost)

Withithe original estimated cost of the Institute.

14, Publications and material (one copy each to be supplied with this proforma)

a) Research papers 'Jrown choke disoarder of coconut' - A casc of Boron
= defficiency:- (1989): JPC Vol 17(2) ppm - 114 - 120,

: 'Crown choke diseasc of Coconut': (1990):
o R e e T L T (3-6).

{' Coconut crown chnke disease - Intensity and production
fjloss in Assam' - a survey Report (1990) CPCRI, Kasaragnd

c) Reports fpublication.

Four.
d) Seminars and workshops (Relevant to the Project) in which the Scientists have participated ;

€) Material developed (such as new varieties of crops or breecs of farm animals, implements, products, etc.)

15.  Details (Nos. etc.) of Field/Laboratory Note books and final material and their location

CPCRI, Research Centre, Kahikuchi, Assam.

CPCRI, Kasaragod, Kerala.




16. Comments/suggestions of Project Leader regarding possible future line of work that may be taken up arising

of this project:

Application of Borax @ 50gm/paln at 6 nonthly intervals
(Feb/March and Sept/October) helps in contrelling crown
choka disease of cocnnut.

17. Signatures with name of Project Leader and Associates "

Q e c} \eoden
Boéml':t Inchsrge
C.P.CRI Resa=rch Centre
Kehikughi ©uwnrhati-781017

18. Signature (with comments, if any) of Head of Division/Section/Station :
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19. Signature (with comments, if any) of Director:
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