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FOREWORD

India faces today, a delicit of 12 mil l ion tonnes of vegetable
oils. Out of the total production of 3.3 mil l ion tonnes in the country,
the share of coconut oil is seven per cent. At the present rate of
consumption, India wil l  have to produce coconut oil to the equivalent
of 12.1 72 mil l ion nuts by the iurn of the centuiy, an increase of 5638 mil l ion
nuts f iom the present level of production. The task of bridging this gap is
enormous, but it could be achieved if technologies already evolved
through years of experimentation are understood and adopted by the 
farmers at large.

Coconut research in India commenced in the year 1916 w ith  
rue establishment of research stations at Pi lhode Nileshwar and 
Ka-.aragod by the erstwhile Government of Madras Piesidency. Later, a 
few more stations came into existence in different paris of the counlry 
n  h -  mandate for solving location specific problems. The f ;rst attempt 
on controlled cross breeding in coconut was made at Knsaragod. The

w v i d s  first hybrid plantation was established in the year 1936 at Nileshwar.
Th ji j o the concerted efforts of the tosearchers in these stations, Kerala 
r. has now  a sound package ol technologies for coconut production. 
Ho;v a great body of knowledge llial has emanated from research
u ,rr . ' unpublished due to various reasons. There is a dire need to
romp, h  all the valuable information ami make it available. The present 
tin - j.v Decades f Coconut Research' is an attempt in this direction.
It provides a digo t of information on coconut production and manage
ment gathered from the re earch institutions presently under the Keiala 
Agricultural University

I am sure that tins publication wi l l  ceivo scientists, students 
flnd farmers alike

Ker 11-t ^rjrn ulrardl University
Vo)i in11* !• .Ira 
Uovijriiher 9 I rJ8B

E. G SILAS
Vir.n Chancellor



PREFACE

Coconut research has a long history in India dating back to 1916, 

the year in which the first coconut research centre in the wor ld  was 

established at Nileshwar, Korala The early work on coconut has been 

mostly wi th l imited objectives understandably due to lack of proper and 

sound methodologies in experimentation. The research work on coconut 

in the country picked up momentum in the 1940s wi th the establishment 

of mora centres. As a result of thoso developments, voluminous literature 

on several aspects of coconut culture, both of basic and applied nature, 

has been accumulating over the years. This compendium is an attempt 

to present all the work on coconut so far carried out during the past 

six decades at the various research centres which are presently under the 

Kerala Agricu tural Univorsity. Wo do not, however, claim that wo have been 

able to do the job to our best satisfaction. Flaws and omissions may be 

found but those aro bound to occur whi lo  tracing and compil ing the 

oldest literature in any field,

A great deal of effort had gone into tho preparation of this 

manuscript. We aro grateful to all our colloagues who hove contr i 

buted to this volume.

The help rendered by Prof K. Balakrishna Pi I la i. Rico Research 

Station, Kayamkulam, especially during the proof correction stage 

is gratefully acknowledged Our sincoro appreciation and thanks are duo 

to Sri K Rajappan, Press Manager and all tho members of the staff of 

the KAU Press for their invaluabln co-operat ion and untir ing offorts 

in completing the print ing of this publ icat ion in timo Wo also thank 

Sri V Chandranandan, Artist, RARS. Kumarakom for dosigmng tho 

cover
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CHAPTER 1

C o c o n u t  P r o d u c t io n  in Kerala : P ro b le m s  and P r o s p e c t s

M . A ra v in d a k s h a n

Coconut 15 a crop of groat ant iquity in Kerala. It has always been an object 
of reverence in tha  local tradition The very name 'Kerala* is derived from its asso- 
c a t io n  wi th  the coconut palm, callod Kora Vriksha in Sanskrit. To tho Keralito, lha 
coconut palm is 'Ka!pavruksha! or the troa of divine life becauso it is a primary 
source of food, drink and sholtor, No other tree crop grown in the state can match 
coconut rn its versat i l i ty.  It provides nutri t ious food and refreshing drink, oil for 
edib’o and nonediblo uses, fibre, t imber and shell of commercial value, thatch, 
alcohol ic beverag s and a variety of product:'* for uso as domestic fuel.

Coconut 13 tho most important cash crop grown in Kerala its contr ibut ion to 
The s*i t  s 1 :o ;oTn  bsing 9.3 p j r  cent T in  s lu roo f  t l n c r o p  to U10 agricultural income 
of th i 11 34 9 per cent Tho coconut-b ised industries provide direct employ
ment to about one mil l ion people. Th0 contr ibut ion of the crop to tho country's 
export earnings is Rs 264 mil l ion

Among tho different coconut growing sf i tos in tlio Indian Union, Korala 
ranks first w i th  n share of 57 7 per cent (fj 89 lakh In )  of tho arm and 49.3 per cent 
(3395 m ' l ion nuts) of the total production of coconut Korala, Tamil Nadu. 
K j r m t j  ) nr I Andhr 1 Pradesh together account f o r 9 0 p e r c o n t  of the area under 
coconut in India (Table 1.1).

A though Korala is known as the land of coconut the porformanco of tho 
cron in the sf do since the yrr/r 1974-75 has berm dismal. Both arun as well  as 
production of the crop hflvn registered a fall over the past ducndc. 1 he negative 
growth rate recorded w n  /  j  percent  for area and 8.7 pnr cent lor production. 
Korala sm 0 wheJi  nccourdfld for more than f»/ 0 per o 'n t  ol the men and 61 0 per 
rant of tho production of coconut in the country during tho year 19/4 -75 has slided 
down tho scd in ds contr ibut ion to the present levels of 67 / pnr cord and 49 3 per 
conr. respectively

Even tne increased production level of 339 mil l ion nuts achieved in tho 
year IU34-35 w .n  much I rm  than tho production lovrds recorded in tho beginning 
of the d c ida  |n contrast to I hr;, the neighbouring states, Tamil Nadu end 
^ lrri 11 1 k |l>0 achi 'ed Rignifi ant increases lioth in area mid production over the



fable I 1 Coconut in India Area and product mu (1984 8 6 )

Statu Area Share

Hrudueimn 
of nut SI IcJl (J

P J  

49 28
1 Kerala

( 000 ha)

089 3

P J

57.74

(mil l ion)  

3395 0

2 Tamil Nadu lb? H 12 80 1027 5 23 03

3 Karnataka 193 9 1b 24 1011 1 4 68

4 Andhra Pradesh 4 7 0 3 rM 194 5 2.82

h Oris*.a 20,? 7 20 98 3 1 43

6 Maharashtra 10 0 0 89 99 3 1 44

7 Assam 0 b 0 54 40 4 0 07

8 West Bengal 15 3 1 28 109 7 2 40

9 Goa. Damnn and Dm 22 3 1 87 100 0 1 54

10 Andaman and Nicobar Island s 20 8 1.74 90 0 1 40

1 1 Lakshadweep 2 8 0 23 /  3 0 0 34

12 Pondicherry 1 0 0 13 15 7 0 23

I 3 Tripura 2 7 0 23 2 1 0 03

14 Others (Gujirat,  Bihar and 
Madhya Pradesh 1 0 0 08 1 7 0 02

India 11 92 8 100 t 8 8 7 2 ’  ~ 100

last decade. In area. Karnataka registered an increase of 34 .1 per cent as against
40 7 por cent by Tamil Nadu Tlio production improvement recorded was 40 3 per 
cont and 49.1 per cent, respectively, by those two states (Table 1 2)

Wide variations do exist in the productivi ty of coconut in the different 
states in India In Kerala, the unit productivi ty of the crop is as low 5023 r u ’ s 
per ha os against 10937 nuts per ha in Tamil Nadu and 5173 nuts p^r ha in Karnataka 
(1984-85).  This reflects on tho per palm productivi ty also. The nut product ion 
per palm is 33 in Kerala 44 in Tamil Nadu and 54 in Karnataka (Table 1.3 ?. Luck 
of irrigation facilities, severe incidence of diseases like root ( w l t \  Inqh plant 
density, senility of the existing palms and sub-optimal m im g o T ie o l  leve s are 
undoubtedly the factors responsible for tho poor performance of the crop in the 
state of Kerala. A comprehensive survey to estimate the crop losses due to tne 
root (wi l t )  disease conducted during 1984 covering eight districts of Kerala revealed 
that about 30 mil l ion palms were under the grip of the disease This is roughly 
19 6 per cent of the total number of palms (154 mil l ion) m the state

Despite tho incidence of root (w i l t )  disease in the southern d,spie ls—
Quilon, Alleppey, Kottayam. Ernakulam. Idukki and T r i c h u r - th e  per palm p roduct i 
vity is on par w i th  that of the districts where the crop is relatively fre<= of the
disease (Table 1.4). In the northern tract of the state the factor responsible for low
y.eld is the prolonged drought that occurs almost every year Worn Dec*mb-r  to May
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Tabf9 1.2 . I rend in th i  area 
Karnataka

and production of coconut in Kerala. Tamil Nadu and

Year

K
Area 
( lakh 
ha)

*rala Karnataka Tar
Area
(lakh
ha)

nil Nadu All inaia

Product
ion of nut 
(crore)

Area
(lakh
ha)

Product
ion of nut 
(crore)

Product
ion of nut 
(crore)

Area
(lakh
ha)

Product ion 

of nut 
(crore)

1974-75 7.43 371 9 1.45 72.0 1.09 109.1 11.16 603.1

1975-76 6.93 344.0 1 51 76.7 1.10 109 9 10.70 582.9

1976-77 6 95 334.8 1 54 80 3 1 09 109.5 10.74 576.5

1977-73 6 73 305 3 1 56 81 0 1 10 103 9 10 56 541.3

1973-79 6 61 323 7 1.64 85 5 1 09 112.3 10.55 573.0

1979-80 6 64 303.2 1.68 87.3 1.15 118.0 10.76 566.2

1930-81 6 66 303 6 1.71 89 0 1 16 135.4 10 83 594.2

1931-82 6 67 300 6 1 76 91 8 1 16 138 6 10 91 594 0

1932 83 6 74 318 4 1 .83 95 0 1.44 143.5 11 49 635 6

1983-84 6 82 260 2 1.90 99 1 1.37 136 8 11.66 580 8

1934-85 6.89 339 5 1 94 101 1 1.53 162.7 11 93 688.7

Gro A/th 
over the 
period 
1974-75 
to 1984
85 ( ° fJ)

-7.9 8 7 34.1 40 3 40 7 49.1 6 9 14 2

fable 1 3. Coconut in India: Production of nut per hn in the major coconut 
growing states

Year Kfjrola Tamil Nndu Karnataka 1 ndm

1974-75 4970 10488 4983 5401

1975 76 4964 9996 5073 5448

1 5 / 6 - 7 / 4817 10054 5227 5366

1977 73 4533 9462 5204 5123

1978 79 4900 10258 5215 5431

1979-80 4563 10235 5198 5263

1980 31 4668 11676 5190 5485

1981 82 4509 11 925 5202 5445

1982 83 4721 0960 5204 5531

1933-84 3314 9979 5207 4983

1984 -85 5023 1 0 !,H7 51 73 5 7 /4

Poor crop management and high plant density aggravates tho problem. 
On the other hand the rainfall in the disease affected districts is fairly wel l  d is t r i 
buted and the management levels are more intensive than in tho disease Iren 
northern tr id s  I Ins indicates that root (wi l t )  ia a debi l i tating disease end

3



Table 1 4 Trend m tliu prodm t ivi iy ol cm unui
«J 1111UII t}

V > .r #i Ih (nut vit"I11 («• l I' l l<" l"J'

D  I b l I l i  t

T nvandruin 
Quilon
PtilhJiuimihi l i  i 
Allti|)|)<>y 
Kott ly.im
Idukki 
Crn.tkiiliiiii 
T i it hur
Ptihjh.it
Mti lnppuum
Cuhcut
W yn jd
Cannjnoru
Kas.iragod
Mean

1977 78

38
30

'»•»> .

2u
30 
:\j 
43
31 
3 /
33

2 ‘3

33

1979 80 l ‘j d l  82 1983 84 1984 8 b 1 9 K 9

3b 3 b 27 4b j b
30 

1 131 34 23 3o
8118 J J

3-1
21
70
::,:i
3b

29 
?  i

2b
1b

40 
2 3

40
20

2 4 
40

19
28

23
41

33
37

44 3 b • » j 44

38 2 / 23 23 33

3 b 29 70 29 29

34 29 33 39 j.. j
19 10 1 V • 27

32 2 b 24 3 b 33
— 18

31 20 23 32 33

satisfactory yield could h ? obl.i ined if t h j  crop >3 properly m r je d  his also 
points out the necossny of streamlining definite sir.jte^ies fox increasing coconut 
production in root (w»lt) rl s j  is i affe'.ted areas j u  J for o i h r - g . o n a  especial ly, the 
northern tracts

Though thu productivi ty of coconut in Kerala is far from s> dis factor  n has 
potential lor further improvement. A comparative analys s of the coconut  p ro 
duction under irrigation in Kerala wi th  that of Karnataka or Tamil  8 adu n * s 
interesting indications Tho experiments conducted in Kerala have concius .'ely 
proved that irrigation alono increases the average nut proauction per palm to 73 
from tho state average of 33. Thus tho yield per troe under i rngat on in Kerala is 
higher than that of Tanul Nadu or Karnataka This wou ld  suggest thet d i rrigat ion
faciI ities could bo assured in the coconut grow ing tracts of Kerala, the statu wi l l  
attain the top most position in productivity in the country There is. therefore every 
justif ication to invest in building up irrigation facil i t ies to cater to the needs of small  
and marginal farmers of Kerala The necessity for concerted efforts in this direct ion 
has been relegated to the background probably due to major concentrat ion on root 
(wi l t )  disease. improving management practices, replacing systemat ical ly  the 
senile palms and adopting proper plant protection measures are the other areas 
which should go a long way in furthering the productivi ty .

C o c o n u t  research in Kerala

Coconut research in Kerala commenced in the year 1916 w i th  the establ ish
ment of four research ^  erstwhile Malabar at Pi l icode (N i leswar I.
NHeswar II. NHeswar III and Kasaragod by the then Government of Madras. In

4



these stations, research was initiated to study the genetics of the palm and agrono
mic and cultural requirement of the crop in relation to three soil typss-iater i ta  
fP.i icode) red sandy loam (Mileswar II and Kasaragod) and l i t toral sand 
(Ni leswar III). The research activities gained further momentum since 1945 w i th  
estabiishTent of the Indian Central Coconut Committee. The Committee took over 
the research station at Kasaragod in 1947. One year later, another research station 
was set up at Kayamkulam to intensity research on pests and diseases affect ing 
coconut palm. The Committee also funded the establishment of the coconut research 
station* at Kumarakom and Balaramapuram under the Department of Agr iculture in 
the same year

With the aboli t ion of tho Indian Central Coconut Committoo in the yoar 
1966 the research stations at Kasaragod and Kayamkulam were brought under tho 
Indian Council of Agricultural Resoarch in 1970 and thus came into existance the 
Central Plantaho~ Crcps Research Institute (CPCRI) at Kasaragod. The coconut 
research station* at Ndeswar, Pilicodo, Bolnramapuram and Kumarakom funct ioned 
und-r  the Department of Agriculture till 1972. These stations were transferred to 
the Kerala Agricu'turat University in 1972.

ve r 1930 witnessed a further f i l l ip in coconut and coconut based farming 
rei;a*irh when tho Kerala Agricultural  University camo wi th in  the fold of tho 
national Agr -ultur«^, Research Project (UARP). The coconut research stations at 
Pikcode and Kumar ,kom were elevated to the status of Regional Research Stations 
w the mandate for research on coconut and coconut based farming systems and 
integrated coconut- I  vestock-fishory s / 3tems. respectively. The improvement of 
nfrastruct j ' 4 facil it ies and manpowor nnd addit ional resources havo helped these 

regional stations to in Hero resoarch on a more scientif ic footing. A major break- 
througf m coconut research wi th  the establishment of regional stations w a9 in 
id^nr i / i r  3 ’onat ori specific problems in coconut production and init iating projects 
fo tackle these identif ied problems. Based on the results of such studios, i l ls 
Universi ty has no / /  m ido a beginning to rnako specific rocommendalions for coconut 
in tho different agrochmatic zones

Thrus ts  on research and d n v o lo p m o n t
rtvi d'Stnrb rg  trend of decl ining productivi ty in coconut in th© stnto of

Ki r lla should nor d scour go our efforts in re so irch or development activities Thu
Technolog as P it I i /e been o /olverf through years of concerted of for is h.ivo con-
vmf ri y nr,w tr f r f ini Ir r (jo r rmlrl I j»> met w i th  success In the present
oonhMl n f l im i fn d  sr opo for * /par sinn of area, uur '.Ir.itegy should hn to maximise
prnd'Jr tion in the frad tiori il Triirds through intensive management practices.
hrig ihon and manur g of rhe existing gardens alone have been found to double
the regn t po->du non Hio irrigation needs of the small ami marginal farmers could
only bo met through small scnl© irrigation schemes The impact nf prolonged dry
spell h i  be^n con doruble which coulrl be alleviated through assured water supply
or through moisture conservation methods. Wntcr, being a precious commodity,
has to b'< e onnmical ly uhl i /ed,  which calls for intensified research on water nan 
efficiency



Replacing thu senile palms is u con m'JUJ P * 1 ' 1
which call* lor bupply ol elite planting materials with proweri of n-ian r f u
thus, sufficient justificaticin for enhancing tho production ol V 11 * 6 n *  
a hiyhur production potential | ha production of hybrids ui l ia b le  vrihtt
to speed ic needs Inis to be intensified to m a k e  sun that e-er /  < u c u h u i i ie  / r' I '

w i l l  ult imately full w ith in tho high yielding category

In the lout (wi l t )  diseti'iii i ilfucto I areas at/vO pronged tn  ol eg /  has tr b 
worked out Ildus whii It (ini in t i n  early si igei  ul Hi* d ^  use could be improve* / 
adopting intensive man.iguiitiUil pra* iic&s wl i I*- the i« wn cii /J1H ,n die wan 
stages should bo eliminated orid replA< ad with good plant ing material Replacing 
ot severnly affected i uiIrn^ « ould be taken up on .m area basis i ith* r \ >n isolated 
single ti^o basis

r hu research on root (wi l l )  disease still eludes all our r Mur's «he sdhd
t ion all tho moro calls for further inlonsif icntion ol rc^e *rch in th t, f (-‘d

Intercropping in coconut gardens with perennial and -jnr u.jl • rop*, has given 
encouraging results in tlie rout (w i l l )  affected as wel l  as d s c  * tr*.t * rn.-s 
Resoarch work has to be furthor intensified to evolve suitable) cropping system 
models which wi l l  c-nauro additional incomo besides sustaining sod product iv i ty

Tho acceptance of technological innovations and thGir adoption on a wider 
scale are influenced to a major extent by the remunerative prices for the produce. 
Tho diversified uso of products wi l l  help the farmer to obtain better pnees *or his 
produce.

The challenges before tho scientists, developmental agencies, planners and 
policy makers to stabilize and increase coconut production in Kerala state are m u l t i 
faced and the success depends upon co-ordinated and more concerted efforts

6



CHAPTER 2

C o c o n u t  I m p r o v e m e n t

P C B a la k r ish n a n ,  S S u ku m a ra n  N a i r n n d  K. K u m a ra n

Two d ist net varieties have been distinguished in coconut, the Tall and the 
Dwarf In the Tall wide variations occur wi th in  the same type due to cross p o l l in 
ation Fgt instance, tn the West Coast Tall (WCT)r the popular cultivar of Kerala, 
green and brown types occur. There aro threo colour types in the Dwarfs, orange, 
yellow and green Variation wi th in a type in the Dwarfs is practically absent since 
they are, in general, self pol l inated. A key for tho identif icat ion of varieties was 
developed at the Coconut Research Station, Nileshwar as early as in 1939 (Fig.1).

M o r p h o l o g i c a l  s tud ios

The mnrphologtcal studies conducted at tho Coconut Research Station 
N fesh war in the early I 939s indicated that the rate of growth of the stem and the 
loives vaced w :h fhe vur eties and management practices. A correlation study on 
length of ' . if ~\r J yie'd of nut revealed that the high yieldinri palms had significant ly 
more number of k  w e , than the low yielding ones and that the longer the leaf, tho 
higher w r .  the y el I The adu't palms of WCT generally possessed 30 to 40 fully 
opened 'h iv i Uriri r f ivour. ibk conditions, tho leaves of good yioldcrs had a life 
soan of j o  t v d? r onHi'» The hfospan of leaves was shorter in the poor yielders 
a , rrin ip m-d to Piovj  of tb medium and heavy hearers. I he leaves opened at 
shorter interval •, i- irrng the North Fact mom.non (September November} compared 
to Sour i / r mo ,, e,n ( Inn^ August) and Mimnier (March-May) nionths. The

f n 1 »o p »riod of 111u opening of mjci in ,ivn leaves and mil 
/ Id w > oun<T to b nonluv r Hii'i relation .hip \ugg stud that tho rate nl prod

ilrjim r rai d riot !»*• i'>drr. may #.f the hearing i apacity of Iho palm
i We'if i i l l  p dm prodm cd IM H loaves iri a year at an interval

I h* stud ■' d i*> • I * 11r, * i ̂ / 1 the d re. I r i < I r 11 n mship between tlir»
number of ful ly opened I" we , m l fhr< number of roots

Floral biology
The studies condur tod sum ill innously at Nileshwar and Pi licnde rpvpulpd 

fM d d J Vcir dm i  differed • i i i  f inrly iri t l rar  f lowering behaviour N m n n l ly  thu 
N war I types carno to f ingering In 36 b» 42 months and tho fal l  in / in 8 years
I hi on fjr. it \ i i at i o l r  ir I (h i t  Tim F ill types under ideal condit ions, flowered
m rj year -1
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I Insk But i b swoot 
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D
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E
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EE
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i k  m tit t o f t  b  c u r d  
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Arecanut sized nut
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H
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HH
Medium sized (local)
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I
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(Philippines)

III
Oval nut 

(Java, Bengal)

Fig.1 Key for identif ication of coconut varieties

Elongate & flat 
(Fiji, Bombay)

Sp'na'e shaped 
nut (Cey.on)
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The coconut pa'm has the inherent abi l i ty to produce one inf lorescence m 
every leaf axil. When every leaf produces an inflorescence in its axil, the palm is 
considered to be a regular bearer. This phenomenon is hampered in the irregular 
bearers. As early as in 1930, the scientists at Pilicode observed that only 34 percent 
of the West Coast Tall palms had the inherent abil i ty to produce inflorescence in 
every leaf ax I. The test palms produced, on an average, 7 inflorescences per annum. 
These observations, al though may appear as elementary in the present clay, however, 
brought to l ight the irregular bearing tendency of the West Coast Tall palms.

The seasonal variations in inflorescence production in West Coast Tall palms 
was also a subject of study in the earlier experiments at Pilicode. It was found that 
the percentage emergence of inflorescence was the highest (16 9) in the month of 
March and the lowest (3 0 ) m the month of December (Table 2 .1). The intervals 
between the emergence of successive inflorescences were relatively longer in January 
and February (55.9 and 54 3 days, respectively) and shorter in Apri l  (21.5 clays) 
and May (24 3 days). The rate of production ol female f lowers w'as higher 
during the summer months of March, Apri l  and May os compared to tho other 
months The lowest rate ( 1.2%) was found in the month of December. Tho male 
f l o wers wero observed to outnumber tho femalo flowers invariably in oil the test 
varieties The number of femalo flowers vanod with the inflorescence and
the palms in a given type The studies conducted at Pil icode indicated that
the production o* female flo wers could be increased by 6 5 per cent in good y ieldors, 
19 9 per cent in medium bearers and 33 3 por cent in poor bearers. It was also 
found that the female f lower becamu receptive 1 9 8 days after tho opening of tho 
spathe Thg last male flower was shod 17 9 days aftor the opening of tho inf lore
scence The opening of tho first female f lower took place 3 2 days after tho
shedding of the l is t  male flower. Th s mitigated the chances of s e l f -p o l l ination 
in tho Tall t /pes Further thoso studies indicated that abortion of inflorescences 
was highly influenced b /  tho season (Fablo 2 and relatively moro abortions 
took place ir» rno months of August (24 0 %) and September (27 .% ) .

P o l l i n a t io n

In an investigatlori conduc ted at Pi l i rudo tu estimate tho oxtont of self 
pol l inat ion in coconut cv. West Coast Fall undor natural conditions, twenty five 
mflores encos were h jgg *d to prevent cross pol l ination and tho nut development 
monitored li w i ;  round th it nuts developed in four mllorusrencos at an average 
ran? of si* per inflorescence in spile of bagging, When all the male flowers we to 
removed before the female f lowers became receptive, one mil each developed in 
two inflorescences but they were barren It was cure; hided from this study that 
self poll ination was a rare phenomenon in the fall varieties of coconut

Furt.hor studies on pol l ination roveafed that wind as welt as insects acted 
as pol l inating agents The major insects involved were, bees, flies and nnts Tho 
a n i ; played i prominent role in the transporting of pollen from ono infloresrenco 
to onothi r m the same palm when the emergence of in f lorencences overlapped It
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I able 2 1.

Mon tli

January 
Febiunry 
March 
Api 11

June
July
Auijust
September
October
November
December

1 mergence of inflorescence and piudui l ion
of femalo lbr jwert m w-

Coast Tall palms (mean of 1434 and 143b)

1 t-inalo 
l l u w t i

Abori  ion
1 inuigunco 
of inf lore

Intel val 
between tho

! nt IOJ u

scence in einef jeni a production v nC e

( ° „ )
a ye,ir of suer ebSive in a year

l°o) in I lore scene ea (uo)
(days)

A b 
1 0 0

00 4 3 8 0 7

04 3 10 3 0 7

if.  4 28 4 10 1 3 0

13 1 21 0 14 4 3 0

11.7 24 3 1 0 8 0 3

6 5 27 4 4 2 8 3

G G 37 7 7 0 14.2

8 2 48 4 0 7 24 1

7 2 38 3 0.0 27 0

5 8 32 9 4 5 11 3

6 1 34 6 3 3
O OJ o

3 0 3 1 2 1 5

was found that the ants, on an average, carried 40 pol len grams a: a t ime The 
production of a large quantity of pollen, distinct exposure of anthers and st igma to 
the wind designed to scatter pollon rapidly, complete separation of sex wMh s*ami- 
nate and pisti l late flowers in ihn same Inflorescence and an interphase between the 
male and female phases in tho samo inflorescence were identif ied as the factors 
facil i tating cross pol l inat ion in coconut.

In order to see whether setting percentage and nut yield cculd be increased 
by artificial poll ination, the alternate inflorescences of t wenty t wo West Coast Tall 
palms were hand poll inated leaving tho rest to natural pol l inat ion The study was 
conducted at Pilicode. It was found that neither the setting percentage nor the nut 
yield was affected b/ artificial pol l inat ion Similar results were also obtained when 
artificial poll ination was attempted on West Coast Tall palms which  had cons is t 
ently produced a largo number of barren nuts every year. From this investigat ion, 
it was concluded that tho production of barren nuts was not due to lack of fe r t i l i 
zation but owing to genetic and environmental factors.

Tho observations on the fertil ization of female f lowers (buttons) in West 
Coast Tall palms indicated that a large number of buttons failed to develop into 
nuts due to lack of ferti l ization. As a result of this, many of the buttons were 
finally shed by the palms. Lack of poll ination and fert i l izat ion, defects in the 
flower, physiological disorders, genetic nature of the variety, pest and diseases and 
unfavourable environmental conditions were identif ied as the factors responsible 
for button shedding in coconut. The cultivars differed in the extent of but ton
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shedd:rg the range h  variation be.ng 49 to 94.4 per cent (Table 2 2) The 
extent of Shedding was as high as 95 7 percent in the cult ivar F i j i . Button 
shedding also was seen to vary within a year which indicated that season ha

a profound influence.

The subsequent studies on button shedding at Pil icode led to the fo l low ing  

conclusions:
1. Button shedding occured in all the varieties of coconut
2 The shedding of buttons seldom took place before they had attained stigmatic

receptivity.
3. The majority of the shed buttons were the non-ferti l ized ones
4 Most of the buttons were shed wi th in a period of two months after the opening

of the inflorescence

5. Invariably, there was no button shedding two months after tho opening of the 
inflorescence

Table 2 2. Button shedding in coconut : Varietal variations (percent)

Vor ety 1943 1944 Mean

Andaman Dwarf 87.69 65.17 76 43
Andaman Giant 86 65 80.80 83.72
Andaman Ordinary 94.1 7 76.74 85.46
Bengal 91.59 68 20 79.90
Ceylon 76.88 61 10 68.90
Cochin China 97.86 75.15 85.50
Fiji 97 07 94.43 95 75
Ja /a 84 47 49 16 66.82
Lakshadweep Ordinary 81 02 76 48 78.75
Lakshadweep Small 65.98 75 93 70 95
New G'j-nei 91 87 85 65 90.26
Phil ippines 89 32 60.69 75 00
Siam 85 67 82 26 83.97
Straight .Settlement 90 38 66 42 78 40
West Coast Tall 79 20 73 72 76 46

N u t  charac to r r .

TO'r>ri >,t cuf t iw ir .  nm usually identif ied based n n t h n r u l o u r  shnpn 
arid size id nuts, and t in stature of llm palms I ho colour varied fioin dark go on 
to o n i v . r  rnd in the culfivars maintain, d at Pihcodn. S a n  H.unon had tho biggest 
nut i among the r.ultivars and Lnksh/idwfjMp Micro, tho sinallust

hi order to study the influfn? o f • f season on tlm si/o ol nut » onn in every 
lot of 50 nut ( i f ca li harvest frorn January to Her ember was separately hulked 
and rn nummorits ra<,orded at Pil icndo | lm mgt varu ty was West Const 
I" *! I no daf i indicated th it the nuts h jrvcstod during April  May wem the biggest 
and those harvested during December January the smallest. The thickness of the 
kerru! ranged from 1 I -1 i.m to 12 4 cm. In another study it was found that the nuts
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harvested in lliti month uf October wuro 1 h^ smal est in * ul u n» J bo I 
gravity uf copra was observed to range between 0 'J79 and 1 145 antJ it '■arie 
palm to p j l i i i

In copra recover/. the nuts haivcsted m tho liot summer (March ^  j  
were superior to those ol the other months They yielded inure ropra fJpr  ̂
The copra weight tended to im lease from f ebiuaiy onwaids. reached a p&al < n i r . i  
March Apul and began to h.ll hum M.iy Duong the next 7 months the weight  o 
copra remained more of less stationer/ I he nuts haiv&sled in the r old wnder 
months of Dim.ember and January yielded mom oil

P r o d u c t io n  of p la n t in g  m a te r ia l
Coconut homy a perennial crop wi th its economic life span lasting toi CO 

years or more, it is important that only genetically superior [seedlings are planted 
in tho field Tho agronomic traits of coconut seedlings leading to high yield have 
buon identified at Nileshwar and Pilicodo li i v r l  on a s»aies of i f iveshyations c o n 
ducted ns early as In tho 1930s. The seed nuts collected from consistent ly high 
yielding mother palms wore found to bo equally productive Tho nuts gathered from 
tho palms of varying age groups were compared and they were observed to behave 
similarly in total germination Nevertheless, tho middle-aged palms should be 
preferred as mother palms so as to make sure their yielding abi l i ty The palms w i th  
spherical or semi-spherical crowns having 30 to 40 fully opened leaves and 12 to 15 
bunches were found to bo ideal for seed nut col lect ion It was a'so observed that 
tho progomosof high setting mother palms wore superior to the others in respect of 
early germination of nut.

A study was conducted at the College of Agriculture, Vel la /am in the year 
1982 to identify prepotent mother palms through seedling progeny analysis among 
the two important varieties of coconut in tho state of Kerala viz , West Coast Tall 
and Komadan. Forty Komadan mother palms available at Vellayani and f i f ty  West 
Coast Tall palms of identical ago group and yield range availab.e at the Coconut 
Research Station, Balaramapuram formed the material for the study. The results 
indicated conclusively that Komadan mother palms were signif icantly superior to the 
West Coast Tall in respect of all the characters studied (Table 2 3).

Table 2.3. Agronomic traits and yield potential of Komadan and West Coast Tall 
types of coconut

Trait WCT

Girth of stem (cm) 77.10
Number of fronds per palm 28.58
Number of inflorescences per palm 13 58
Number of female flowers per bunch 25.06
Setting percentage 32 12
Nut yield per palm per annum 83.10
Difference in nut yield between the peak 22.58 
and lean harvests

Komadan

75.00 
32 00 
17 00
30.00 
39 50

126 00 
23 00

Value

6.05 
11 25 

3 85 
2 41 

19 47 
81 87 

1.08
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In another study at the College of Agriculture. Vellayani in 1982. ten 
•super palms (WCT) were evaluated for their pre-potency to produce qual i ty seed
lings. The ’super palms' were selected from five different locations (Tj to T 1i3) in 
the Trivandrum and Quilon districts of Kerala state. Five groups of control  palms 
(Tj to Tj ,)  each consisting of five trees representing a location from where a super 
palm was selected formed the control. The data on biometric observations showed 
that the 'super palms’ were really superior to lha control palms in number of b u n 
ches per palm and number of nuts per bunch but the weight of husked nut and 
weight of meat showed an erratic trend (Table 2.4).

Tab'e 2 4 Evaluation of super palms of cv. West Coast Tall for their yield attributes

'Super Leaves Inf lore Bunches Nuts We ig la t Weight
palm' per scence per per of of
Tree- bunch per palm palm bunch husked meat
No nut (g) (9)
T. 26 0 2 0 18 0 22 0 476 261
T, 38 0 3 0 20 0 28 0 258 155
T, 32 0 3 0 13.0 27 0 392 222
T, 52 0 3 0 22 0 26 0 111 551
T, 38 0 2 0 15 0 48 0 147 86
T 33 0 3 0 17 0 25 0 384 248
t 7 23 0 3 0 16 0 38 0 153 82
T, 67 0 7 0 19 0 26 0 295 155
T 38 0 3 0 1 7 0 27 0 262 155
r 63 0 7 0 21 0 25 7 421 269
Control paim (me«<n of 5 palms)

T „ 33 2 2 8 15 6 10 0 392 203
T „ 29 4 2 8 12 8 10.6 243 123
T , 19 5 2 7 1 h 5 8 7 310 177
r . 40 0 3 8 14 2 16 2 412 177
C , 3 ) 1 3 0 11 2 10.2 415 251

C o l le c t io n  o f  seed n u t

When the nuts attain full maturity. the bunches are harvested by cutt ing 
the -end with a sharp knife by which process the hunches fall on tho ground. 
There nvisfed -a belief in fh o o i r l y  1910-, that dropping of nuts led to delayed ger- 
mmanon due to disturbance of tho embryo A study was, therefore, conductod nt 
Nileshwar on tho differential behaviour of dropped1 and lowered nuts in gormmn- 
tion In the former practice the seed nuts were harvested as usual and al lowed to 
fall on tho loamy soil, but in the latter, the bunches were lowered from the crown 
' ■ r the palm labour 27 m height) by moans of n rope Each treatment had a popu 

f '* nuts of the variety West Coast Tall Tho nursery was raised and the

13



y*-r T »’ j 1 on count recorded I * r  oO i. - ,
*t 'J t h a t 11 I . j l  ft

r)oT _* of 
to

the groups ( mopped and lowered / bef> J 1 
germination , .

-  M I.-.ft ^  « * * ''* « < *  lhSl ^ nri4fC,‘In arioiKitf e^pcnmer.i conduLife i at ”  1 - . ^  ^ , c qyanMty »r
t ion 35 * * M  BV vigour ot seed ing* depended to 6 or, m i i u M v  T’ ^
quai l ,  of the Kernel ime^t) iri th* nut which m 1 r̂ f , , | r  fifar] f j  I r* .1 ui ^
m e * -mum ctov$l04HTl#nt of the kffrnfll !C©fc ptflC® ^ n e n  t . , . ar>ri »•■ *r- » I
This A 3i  sitidtfc l !»✓ 8 Ainy 13 12 end 11 - n.or.ui o o 5..f e u * -  '■ 7r>
Coast Td I m the nursery and recording the r U*fr»' r * T r>f P<\ ’V ' Y  f .
germmj t o r i  showed that 1 2 -month-old  scud 1 u»b .*<?rf. L f fer*nc*§ • v 6 lh*®i
ihe rj*fit: 1 uge group* in tuMl germin»non although T ,J * b
three groups rhd not touch the l o . ' d o f  t ie l is i  * d * 'J1•' J ’ ' f L u  r f i j r v , , ,
Lorn 11 and 12 month-age groups therefore, were c ° r,:,! ^ fe 

f. mposas

Tabfe 2 5 Effect of age of seed nur el har;*M on q* r n u

Age of nui (month) Germ nat io -  {

 ̂q 62 60

12
T! 90 50

F (0 05) I j  E

cf

1 1  fl 5 f f iO
c b! l e d

Tne influence of time of harvest on toe Qerr >3' .n o 
object ve of another study Two hundred seed nuts of the v^r e l , .Vest C 
harvested every month (January-December/ from the same f . ‘ t ,  p :   ̂ wer* sown
in the nursery a month after harvest and the germinal on recorded Kr r 00 1 
results revealed that the best time for the co lection of seed n u t s / .  FeL^w •, to 
May which coinc.ded with the summer season in Kore a state Tob e 2 Tne 
seed nuts harvested in the ram/ months of June, Ju.y August September and 
October were found to be quite unsuitable for nursery purposes The r uts harve
sted in the months of November and December al though recorded gccd  germ r  at on 
were rated as unsuitable as they were invariably smaller in s ze

Table 2.6. Effect of time of harvest on seed nut germinat ion

Month of Germination Month of Germination Month of G e rm m
harvest /o\ (O harvest (°o) hardest Y )
January 63 3 May 92 9 September 71 9
February 92 7 June 61.4 October 81 6
March 91 0 July 74 4 November 86 5
April 100 0 August 55 3 December 96 5

c D (0.05) 18.6

In another investigation, it v.as observed that seed nuts which  w*re  too 
small" o r - t o o  big ,n volume fa.led to germinate o, germinated v. r ,  ate S.milarly
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the percentage of ungerminated nuts was found to be higher in ' l igh t  bunches than 
in the ■medium' or heavy bunches'. The nuts from the heavy bunches germinated 
earlier The seed nuts with thin husk ( 1.4 cm-2.1 cm) gave a higher percentage 
of germination as compared to those having very thin (less than 1.4 cm) and very 
thick (more than 2 1 cm) husk. In a study on the influence of shape of seed nut 
on germination, it was observed that spherical nuts germinated earlier. These nuts 
had more uniform distribution of fibrous tissues in the husk and a higher kernal 
content.

A germination study conducted wi th the nuts collected from top, bottom 
and middle portions of the bunch revealed that the nuts from the middle and 
botrorn portions germinated earlier than those from the top and top most positions- 
However in total germination, the nuts from middle, bottom, top most and bottom 
most positions of the bunch were statistically on a par (Table 2.7)

It wds concluded from tho stud/  that nuts from the middle and bottom 
positions of the bunch should be preferred for seed purposes as there existed a 
positive correct ion between early germination and seedling vigour

Table 2 7. Effect of position of nut in a bunch on germination 
(variety: West Coast Tall)

Nut pas tion Nut Germination percentage
m the bunch weight

( g )

Early
(below
127
days)

Medium
(128
152
days)

La to 
(abovo
152
days)

Tol

Top 695 40 30 70
Middle 766 16 67 17 100
Bottom 806 23 69 -- 92
Top most 715 - 33 67 100
Bottom most 843 100 __ 100

Another investigation indicated that honvy seed nuts (variety: W ei l  Coast 
Tall) with good copra content floated vertical ly with st.i lk-ond up when put in 
water ( fable 2 8 ) The seedlings from such nuts were more vigorous than those 
raised from obl iquely or horizontal ly f loating nuts

Usually rhu se^d nuts nro sown m thu nursery hofnre the nut w.itor dnos 
up In orfer  to elucidate more inform if ion on this rispor t. an experiment was 
conducted nf Nileshwar using seed nuts of tho variety West Coast fall,  having

Table 2 8 Influence of kernal weight on tho f loating hahit of mil in water

Position of nut when 
floated in water

Vortical
Oblique
Horizontal

Kernel (' opr a) 
weight (g)

181 8 
17.1 0 
139 7

Z test

Sig
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. I r i M-r illl<lll fjfTlCiUfil C*f
Viiiyimj amounts ol water, numbly, good amount or w. •
water ' 4 and 1 nu waitu" .  Iheaeed mils w e r e  sown under identic a 
Uermmahun recorded periodically Lech treatment had a p o p u e b o n  o K-n - .i
nuts. II is data indicated that the nuts with yood amount of wuter and s.
amount of water gave signif icantly higher percentages of g t inu r ia t ion  i9 . G 
9 [> t.%, respectively) over those without water (8 b 2 ".,) l i iese resu is m . ate 
the need loi pruseivutinn ol sued nuts without d* ssicat on ti l l  the*- w c r e b j ^ . r  i
I tie nursery, Therefore a study was condu* ted id N i l tshwar  duru l j J I  6
hundrod seed nuts ol the variety W e -t Coast lu l l  har.e; » i n (he n * 
February 1938 wt*m hurnud in sand under shade and another lot ol hundred ro ,^  
kept m thu open Thu physical condit ion of the nuts and then weight v.eie m o n i 
tored periodically Tho results showed that ( Fable 2 rJ )  th t tnu is l i - . l t  m i  the open 
became unfit for sowing by tho end of the nmelh month due to complete  d*-ss - 
cation ol nut water. Tho study also indicated that seednuts cou ld  be preserved m 
sand without loss in viabil i ty up to 9 months horn harw.U

Table 2 9 Loss in weight of seed nuts as influenced by the m d h f  d of pres^rv. l o ’ i

Date of Method ol preservation
observation Burned in sand Left m it e open (cor Tfo 1 >

(1938) Nut Loss in No of Nut LoS', .n No ot
weight weight dry weight weight dry

(k9) ( ° r ) nuts (1 01 l *c) r u *. s

March 26 1.11 - 1.13 — —
April 26 0 96 13 8 1 0 82 28 0 5
May 26 0 92 17 9 0.77 21 C 5
June 26 0 92 17,9 0 96 22 B 17
August 26 0.77 30 5 1 0.76

COPiPi 138
December 9 0.82 26.4 9 0.63 44 0 100

A few correlation studies. were also conducted at Ni leshwar on the
agronomic traits of the mother palms and the germination percentage cf seed riuis 
Tho results aro summerised in Table 2 10

Table 2.10. Correlation between the agronomic traits of mothc-r palms and percent
age germination of seed nuts

Correlation between
Correlation
coefficient

1. Setting percentage 
and germination

- 0 . 6 3 2

2. Nut yield of parents 
and germination

- r 0 0730

3. Copra content per 
nut and germination

-f 0.3488

4. Oil content of kernal 
and germination

—  0 0982

5. Kernal content of nut 
and volume of nut water

-f 0.7253

Sig. Significance M Q m  _  • , • •. u u i  S

Probable
error

2 0 0290

Sign i
f icance

0 0577

S ig 

N S 

3 g 

N S

Sig,

16



N u r s e r y  t e c h n i q u e
Ra s.rg seedimgs in the nursery facilitates selection of qual i ty seedlings for 

p lant i rg  in the field A number of studies have been conducted at Nileshwar and 
Pil iccde on nursery techniques and selection criteria for sesd i i r .gs .

P o s i t i o n i n g  o f  s e e d n u t  intha s e e d  b e d

The nuts are sown in the nursery beds either vertically w i th  the stalk-end 
up or horizontally Vertical planting is the rule in Kerala at present In order to f ind 
out the influence of posit ioning of the nuts in the seed bed, vertical or horizontal, an 
experiment was conducted at Nileshwar a d o p t in g -the paired plot technique w i th  
two treatments, namely, A. horizontal position and B. vertical position. The dates 
of germination of individual nuts were recorded and the data pertaining to percent
age of germinat'on under the two mothod3 analysed statistically. The results reve
aled no significant difference between the two treatments, the percentages of 
germination being 95 0 and 94 7, respectively for the horizontal and vertical 
sowings In most of the coconut producing countries in the world horizontal posi
t ioning is practised in tne seed bod. However, in Kerala, vertical planting is pre
ferred in vie w of the economy of space and greater convenience in transportation 
of seedlings.

A series of changes take place in the nut as its embryo germinates and 
develops into a seedling. The studies on these aspects led to the fol lowing con
clusions

1) The nut water disappeared in the sixth month after sowing

2) The seednut started to germinate 12 weeks nftor sowing under normal condi
tions The maximum percentage of germination was attained between 17 and 
18 weeks after sowing. No germination occurred 23 weeks after sowing

3) The first le i f  appeared m the second month after germination

4) The production of root commenced in the first month nftor sowing

5j The increase in girth at collar and the hoight of seedling was gradual

6) There w n  a gradual fall in the thickness of the kernel as the seedling developed

7) The apple fi l led the whole cay it /  of the nut in the fifth month, losts its sweotncss 
thereafter and boc-jmo papery as the seedling developed. These studies also indi 
cated that t f 3 cultivars differed signif icant ly m the timo taken for germination 
(Table 2 11)

It was genera' /  believed that the lam germinated sijedlmgs worn inferior to 
the early germinated ones in growth performance In order to throw morn l ight 
on fhie assumption the growth habit of early ami late germinated seedlings (variety: 
West Coast T il ) were compared at Nileshwar f ar h treatment consisted of fifteen 
n ine-month-o ld  seedlings The results indicated tti it i lm early germinated seodlings 
were signif icant ly superior to the late germinated ones in respect of plant height and 
and girth at col lar ( fable 2 12). There was no marked variation between those two 
groups iri lo l f  producbon It w in  n h i  found that the mortal ity of seedlings was 
high among the lam germinated seedlings
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I iiblu 2 1 1 \/..rloWil varia t ion
in t |„ .  nriio »ak*«i lot f te i rn.riutu«n

Culiivur iyfje

Am'lanum Giant
And u n .h i  Ordinary
Cuylon
Co> 1111i ( h11iii
F i j i

J ilVii
L iksludweop Small 
N i ‘W G u i i u m  
Philippines 
Si.*m
Straight Settlement 
West Coast Toll (WCT) 
Mean 
S D

[ J i j t  b l / M

I .  i l l '  J»1 

I ill go 
I injM 
I
Sm-iM

I <nyu
Small
I »rgu

Larne
Large
Small
L a r g o

iJuftit loll
Ger i m i i  i tmn

germinal ion p r r . u i . t » « ' J rt

(days)

94 1 1 0 0  u

1 30 U 0 1  4

11 0  0 86 1

1 0 2  0 i,7 7

1 0 0  0 78 7

109 9 73 0

1 0 1  H n j  4

8 1  0 04 8

9 7 -1 04 0

171 0 1 0 U 0

00 7 74 2

1 24 0 7C 0
112 9 77 3

30.9 13 1

Table 2 12 Growth performance of early and late germmaied seedl ings

Ginh  at L**1 p 'o d u ' t i o n
collar (cm) (no needling)

12 09

Germination 
(early or late)

Early
Late

F {0 05)
S E

Sig. Significant

Plant height 
(cm)

82 00 
54 10 9 78

Sir). 
6 1

Sig.
0 51

NS: Not sign ficant

6 00 
5 20

N S 
0.3

The nursery studies conducted at Niles war during 1932-33 showed that 
the girth at collar and early splitt ing of leaf were the most i m p o r t a n t  pai ls  of a 
quality seedling. A significant negative correlat ion was also established 
between the time taken for germination and leaf production. The seedl ings w i th  
early leal splitt ing habit had longer leaf blades. These studies also showed s ig n i 
ficant positive correlations between (1) the height of seedling and the total  length
of roots, (2) the girth of seedling and the weight of roots; (3 ;  the we ight  of roots 
and the length of roots and (4) the early spl i t t ing of leaves and t h -  ru r rbe r  of 
roots. No correlation, however, could be observed between the number o! roots 
and the surface area of the nuts. The seedlings characterised bv , 'el low,sh b r o w n

or light brown colour, narrow leaves and stunted growth were found to be interior
and untit tor planting.

The nursery studies with the F, progenies of T * D hybrids conducted at
the College of Horticulture, Vellan.kkara dur.ng 1979-80 produced a l m o s t  s i m i l a r
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results ind cat r.g  that the se'ection criteria fixed for West Coast Tall seedlings 
earlier cculd be util ised fcr the selection of seedlings of the Tall x Dwarf  progenies 
also The important conclusions from these studies were:

1 ) The polar circumference, equitorial c rcumference. weight and volume of seed 
nuts were positively correlated with the girth of seedlings at collar (Table 2 13)

2) The g rth of seedling had significant relation w i th  height and the total number 

o f leaves produced

3) The early germinated nuts produced seedlings having more collar gir th and 
v gour

4) The number of days taken for germination and girth at collar were negatively 
correlated

Table 2 13 CDrrelation between nut characters and morphological traits of seed
lings of Tall x Dwarf progenies (r values)

Seedling character
Nut ch i r  .cf r Girth Height Leaf

number

P il ,r c r .u ■ »ren ze 0 393* 0 100 0 116
Enuiforidl ro jmft  rence 0 472* 0 302 0 044
Weight 0 436* 0 210 0 031
Volume 0 533* 0 297 0 046
D i ,3 f i,' for germin it i  ju 0 429 0 276 0 261

*Sig it E,\, le,ef

xpor.m nr w . i jcondu  ted at Mileswar during 1935-86 to study tho
ef ecr o' parti n m o ,  il of husk from the stalk-enrJ portion of nut prior to sowing
on g«rr jn a d s e Iling vigour. Tho seed nuts were sown in conventional 
sn if* * w< I r i . i n p j  /  b igs fi l led w ith  soil and the gormination nion torod 
periodic i l i >

' f lu l ls  v **d that partial removal of husk haMnnerl the proci a of
gern in,r o n i l  m;n i.  I the gu th at r.ollar (Talih* 2 1 4 ) I ho pnlvbug seedlings
w l ings raised m oonvMit io iu l  &l'< I h«ul . in inspect ol ■ .irly
rj i-rmm.it’on, g rrh af <11 r, p' in I height and h if produt l ion

BREEDING 

I n t ro r lu c  t io n

Me introduction r f coconut types lor yield evaluation was started as
oar y a-j m 192 1 at Pil icode w ith  the ultimate objective of identifying elite types
wi high yi* ld Nio mVar.u  in rjf typos was restricted to the erst while Madras
Pr jid-mf / mi the beginning probably flue to ndmm strntivo reasons None of tho
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i able ? 1 4 CM i < I i ; rt ii !• w.- l  of  l*u«ik f ron i  iii^» st i!r » J ' • '

on germination and seedling » ham . tar j

<ioimiiMUOn percmiidg*' Guih of L 
i months G month*

IriMirnem ,jfi..j .dim
*i i  , r j ir(y sowny

70 0 84 0

tadl.ny P»r >•'L' 1 
<•. 111) bny

Sowing m t onvoniiorii'il 
nuriury wi thout liu .k inniiiv.il 
b O W l l ' J  U i  C O I i V U I i I l i H I . i l  

nufSrjry nft► r rem ov ing  
in?* t it j k [3 cr 11 illy 
Sowing in [jfi lyb.jijs without 
husk removal 
Sowing m polyb ys .dlcr 
removing ihu husk p j i t id l ly

C D (Q 05)

G4 o

11 1

1 J  3

I N o  ) 

5 H

<11

# J i j t  

P ldUl

l iFsigt i !

{ ( l l l l

102 3

90 2

30 0

fJj  0 

6 1

3 /  0 

98 0

*3 G

L 3 

0 G

1110 

98 7

13 0

types avail,ib'e in Mil- central and souHvrn pan .  of 1 lio? pieser ! Hernia statn were, 
tnerefore included in ilio collection of types The first 'oUecnon . ompi cl? j .

1 i Knsaraqorl (from rod lo im  so l)
2) Kasaragod ( irri-nulurly bearing palms from red loam s o l i
3) Kasaragod (regularly bearing palms from red loam sodj
4) Badagarg (from heavy back water soil)
5j Tikkodi (from coastal sandy so I)
6 ; Pollachi
7) Kumarapjlayan
8 ) Tanjore
9) Chingelpei—  Edakarad

10) Gudiaiham (North Arcot)
1 1) Malrosapuram
12) Omalur
13) Kulithalai — Tiruchirappally
14) Godavary— Kodiripady
15) Indupali
16) Godavary (from black loam soil)

In the same year, seed nuts from ihe fo l lowing places wara obtained and 
sown in the nursery at Nileswar:
1 Bengal —  Barissal
2. Strait Settlement
3. Laccadives— Apricot, Green and Ivory
4. Port Blair
5. Fiji Islands 
6 Ceylon
7 . Dwarf types from Malabar and Chowghat
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Durmg the year 1924-25 122 seedlings of Fiji. Strait Settlement.

Lakihad/.eeos Andamans and Bengal-Bar.asal were planted at p ' ' ' cod®_ hs 
introduction continued during the years 1925-26, 1926-27, 1 38- . - -
1975-76 and 1934-35 As a resj l t ,  the Regional Agricultural Research Stat ion 
Pil icode has now a unique col lect ion of coconut germplasm  of 31 exotic and 36 

indigenous types as detailed below.

E x o t i c  c u l t i v a r s

1 Borneo 2. British Solomon Island
oo Cochin C h in j 4. Ceylon
5. Phi 6. Gon Thembili
7 Guam 8. Java
9. J a nr. a c t 10 Kalpewangi

1 I Kar'^jr T j l l 12 Kenya
13 Kuddt 14 Lifaou Tall
15 'Malayan Dwurf Yellow 16. Mo lay an Dwarf Green
17 Malay j Dwarf Omrgo 13. Markar Tall
19 N.avasi 20 Now Guinea
21. Ph 1 ,pp ’ »3 Lono 22 Philippinos Kalibahim
23 Pm pp n«5 L jgijna 24. Philippines Ordinary
25 San R im  n 26 Seychelles
27 Sam 23 Strait Settlement Apricot
23 Strait S'jtrfy*men? Green 30 St Vincent
31 Thembili

In d ig e n o u s  typ e ^

1 Andaman Dwarf 2 Andaman Giant
3 Andaman Ord.n iry 4. Ayiramkachi
5 Baboor (i. Bflnsn hybnrl
/ Bii i  ind i 8 FJ n n y a 1
9 Bombay 1 0 . C hingnlpot

1 1 Chowghat Dwarf Or* '*n 12 Chowghat Dw.irf Orange
13 Chowghat Dwarf Y*l o / / 14 Gangabnndnm
15 Godavary If. C iii»li il hum
I / Indupah 18 Kailh ithali
19 Kapparfam 20 Korliupiirlu
21 K i.i 11 f h a 11 22. 1 aHliadwenn Dwaif
23 Lnk j lnd /veep  Mii.ro 74 1 aksbarlwepp Ordinary
25 L.akjhidweep Small 76. Mnlmsnpnrnm
11 Mysore 28 Omalur
n Pol l.ar hi .30 Hringoon Kobhary
31 S^lam 37 Spicatn
3 \ Tanjoro 34. 1 hiruthimpiin i ly
35 Verry Kobban 36 West Cnn9t Frail

21



I  .  J  I  | V )  * » I * f I 1 1 1  1

I tJfllOI ShldlliS oil 1110 | JI f f IjM 11 r| 111 • (,f th« 1111 r * ‘ 1 I I • J 1
Laksh idvvftep Ordm ru•/, Lakshadweep Small AndaMMh Ordtn,sr/ I I

. . i 11 h r . 11 11 ' - <. i i
Co*,11111 ( hind were pramiswig A »r*«jr»• | Hi®
lJi ii 11| i|ji neb were outstanding in ijU.ihiy ha t l f' M ^  1 J

Out nt the sixty suytni ■ uMr/dis m j-m  nnr'J at I i l i rnde f i l l /  j l  
reached ihn Ehnnly limiting .Mage *11111 11 n j /  Ithjr. 6* tm ih jd im l  dbtf»» t he
iiumlii r til nuts, mean 1 npM huhlenl and > upr.J mil  h im  i fnblu 2 1 ,

Table 2 \i . YmiIiI I i f iri i i i i i .nif. i l  hi 1 u Invar. m Iho U< mi p!m m ro l lm  i<cn £d H * ^cle

SI
f ju  .jf 

nuts |j• r
N.i CulliVijr p.ilm

( 1) | 2 ) (3)

1 . Andaman Dwarf 30 71
2 . Andaman Giant 71 67
00 . Andaman Ordinary 69 17
4. Daboor 71 92
5. Bensa Hybrid 84 57
C. Basanda 100 71
7. Bengal 59.79
8 . Bombay 69 58
9. Coy Ion 66 03

10. Chingalpot 40 17
11. Chowghat Dwarf Green 40 6 7
12. Chowghat Dwarf Oiango 47 53
13. Chowghat Dwarf Yellow' 64 33
14. Cochin China 67 29
15. F.ji 59 21
16. Gangabondani 60 40
17. Godavery 69 71
18. Gon Thombili 70.23
19. Gudiathum 72 60
20 Indupali 52 29
21 Jamaica 65.28
2 2 . Java 66.03
23. Kappadem 43 17
24 Kodiripadu 63.54
25. Kulithalai 71 29
26. Lakshadweep Dwarf 46.28
27. Lakshadweep Ordinary 93 13
23. Lakshadweep Small 115 42
29. Malayan Dwarf Green 57 67

Chpni Cop* 1 *» j I
r r.r 1 r i \ tun p- r

pi 1 i Im f .;i|V. p. 1
CD V*- * 1 1 k 0 j

14)

170 11 5 41
169 2'* 14 69
160 60 12 0
193 00 14 5 1
191 00 1 l 1 5
1 72 94 17 42
261 CO 1! M
220 00 16 42
1 £6 67 1 2 24
1 - 2 2 ' 27
125 _ 0 6.08
1 ’ 3 0 J 7 75
It-5 00 10 L i
234 S3 15 21
201 25 11 92
189 50 1 1 45
151 25 10 54
161 50 11 35
173 16 12 57
207 00 10 82
229 50 14 98
236 26 15 6 ’
233 13 11 23
1 0 5 00 10 48
212 11 15 12
130 00 6 02
193 70 18 04
103 £0 12 52
126 00 7 27
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0 ) (2 l (3) (4) (?)

30. Malayan Dwarf Grange 50 67 152 50 7 73

31. Malayan Dwarf Yel low 63.67 130 00 8.93
32. Malrcsapuram 45 33 169 77 8.20
23 Mysore 55 46 137 78 10.41
34 N avasi 63 67 239.50 15.25
35 New Guinea 75.21 247.25 18.60
36 Umu ur 59.66 225.00 13.42
37 PhiI ppines Kahbahim 77.00 218.00 16.79
38 Phi ppmes Laguna 74 00 216.50 16 02
39 Philippines Ordinary 79 33 236.50 18.76
40 Pollachi 52.17 160.75 8 39
41 San Ramon 51 29 346 00 17.75
42 Se'arn 54.67 185.50 10.14
43 Saychel es 36 33 163.67 5.94
44 Siam 78 83 189 00 14 90
45 Sp'cata 116 17 175 00 20 33
46 S S apricot 26 04 167 50 4 36
47. S 3 Green 62.71 184.75 11.59
48 T tinjore 49.17 155 75 7.66
49 Thembih 65.37 182.86 1 1.96
50 Tmruth-r jpundy 50 08 1 12.33 5 63
51 We>r Coast Tad 67 53 180.00 12.16

The cult i /ars with an annuj l  yield of 70 nut and abovo included Baboor 
(71 9 j B i»and j  (100 7), Bansa hybrid (71 9), Andaman giant (78 7 ), Goan 
fhembdi (70 3;. Gud afh im (72 G), Kulithalai (71 3), Lakshadweep Ordinary (93 1) 
Lakshadweep Srn ill ( 1 1 5 4 ) ,  New Guinea (75 2), Phil ippines Kahbahim (77.0), 
Phil ippines Laguna (74 0). Phil ippines Ordinary (79 3 ), Siam (78 8 ) and Spicata 
(116 2) The pop d ir r.u rivsr, West Coast Tall yioldod 67 5 nuts pur palm. H o w 
ever, in copr i out rurn per p dm per year Spicata topped tho list with an yield of 
20 3 kg The j 'r j m  Phil ippines Ordinary (18 76 kg), New Guinea (18.60kg) and 
Lakih idw *ap O rd i rn r /  (1 8 01 kg ) ,  r inked the second, third anrl fourth positions, 
resper rively Against this, ft,., We ,t Coast Tall registered a copra out turn ot 
12 16 kg per p il rn only

ifie-tn typ-n of co vanu! in the vjermplasm1 col lection wum .11scj eva!- 
u l ied for their toddy / I I (Fable 2 16). Fwo p 11fTin from n ich type wore lapped 
continuously for 6 mouths ar I yield of sweet toddy recorded dally. The best 
yieM< r was Lakshadweep Ordinary recording I litres per day

The next t best type was Andaman Ordinary with a toddy yield of 1 51 
’ res per day The popular variety West Coast fal l  yielded only 0 G5 litre per day. 

Siam and Spic m  did not yield any toddy at ill
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l u b lo  2 H» I"va lu a t io n  o l  t o '  o n u t  t , | - ' - i  f<" !

f lo  of da', * Tuddy yield rOedd t K-r

Typ.i yielding toddy ( litre I'faf p ihn pdlm per pi r t ;

(<-Hit ul 1 80 da/S) per V' &0 f i l r t  day i T1 * / f t

Andaman DwuM 11 3 4 0 321 2 49

Andaman Ordinary 11.4 24 I  4 1 010 33 74

Andaman Giant 3 0 1 0 042 0 1 2

Bengal I 0 0 0 134 0 94

Bombay 10 1 0 0 1 00 1 00

Cochin Chin.i I M j 198 0 0 831 1 7 20

F iji 129 03 0 0 493 9 09

J i lV i l 121 01 0 0 002 12 20

Lakshadweep Dwarf 10 0 0 0 00 0 03

Lakshadweep Ordinary 138 224 7 1 00 40 80

Lakshadweep Small 112 78 0 0 70 19 00

New Guinea 89 54.6 0 01 12 12

Philippines 85 01 5 0 72 12 31
Straight Suttlcmeni 163 75 7 0 49 9 09
We9t Coast Tall 133 87 0 0 05 19 33

, r i

H y b r id iz a t io n  and s e le c t io n

Se lfing  and crossing in coconut
In tho dwarf varieties, self poll ination occurs due to the overlapping of 

the male and female phases in the same inflorescence However self p o ’ motion 
is not uncommon in tho Tall varieties in certain seasons, o ipecia l ly  when the p ro 
duction of inflorescences overlaps At Kasaragod. eight high yielders and three 
poor yiolders wero selected for selfing in 1923-24 w i th  a viewy to study the 
inheritance behaviour. For artificial selfing, the pol len was col lected from the same 
inflorescence or from tho next one according to availabil i ty Self ing was done 
in eight high yieldors and three poor yielders. A total of 958 Towers w'ere p o l l i 
nated out of which 1 96 dovoloped into nuts. Crossing was also done between 
palms having green round nuts and those having red round nuts. The palms w i th  
green round nuts were crossed with those having green long nuts Tree* wi th  
long f lower stalks were crossed with those having short f lower staik and vice ver»a 
Besides these, one was artif icially solfed. Thus, a beginning w a« made in »elfmg 
and crossing of coconut with  the ult imate objective of evolving high yielding 
varieties.

The studies on the performance of the progenies of natural sells end 
croseos were continued in the subsequent years. The observations made on the 
number of leaves and height of the progenies indicated that out of the twenty  nine 
comparisons in six instances, crosses were supenor to naturals wh i le  in two 
instances crosses were superior to selfs and in ten cases naturals were better than 
the selfs. Selfs, thus appeared to ba poorer than crosses and naturals
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Controlled cross pol l inat ion bet ween thick meated and thin meated parents 
to assess the influence of male parent on the endosperm of the nut of the female 
parent was done at Nileshwar The trial was conducted w i th  thick meated and 
thin meated parents. Two thick meated parents (female) were cross poll inated wi th  
thin meated male parent and vice versa. The selfed bunches of the respective 
parent trees served as control. The nuts were converted into copra and the weight 
of copra of individual nuts recorded (Table 2.17).

labia 2 17. Thickness of meat and weight of copra of different cross 
combinations

Treatment Thickness Weight of
of meat (mm) copra nut (g)

Thick meat (Self) 13.97 186 88
Thick meat x Thin meat 13.10 187.23
Thin meat (Self, 11.68 1 54 94
Thin meat x Thick meat 12 06 167 44

There was a general indication that the thickness of meat tended to 
increase //hen a t'nek maated male was used for hybridization.

The exploi tat ion of hybrid vigour by crossing distantly related parents was 
thought of during the eariy 1930s The main objective of this work was to spot 
out parental combinations that would give vigorous seedlings and better types for 
further mult ipl icat ion and distribution.

C r3^3mg was first attempted between high yielding ecotypes possessing 

desirable economic characters Later, the work was extended to ecotypes and 
prominent variehei and o/er 2000 progenies wero raised in the year 1932 for 
evaluation

Hy b r id i z a t io n

Systematic hybrid zatmn studios wero taken up in tho year 1932-33 
under the fo l lowing schemes

Scheme 1 Very high hearers ( f ie ld ing ,  on an average, 100 nuts jjor year and
above)

Five t r e ^  wom  fed each one to represent any of tho fo l lowing gu 
anntativa ch iracteri

11 LIigh yield of nut
2) Large number of female f lowers
3) High setting percentage

Very thick meat
5) Rig si /^d nuts

One hunch was selfed in all the palms All possible combinations of 
crosses were made. Anoth°r  group of five frees of the second best formed tho 
duplicate
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.*?»!r»g d ^ rJ r r i t
Schdinu ? Selfing and * rossmg of iiue\» h r^i / 1,1 *

producing very Iumj»j number of b in-de- flower..

Scheme 3 Crossing ol iuinalu f lower.  of ^ f -w /n rd  1 l f / f f rcs w .
. i l.i I f I/, /./fe'.l iU r o j  j h- r^ ,j J f 1

a civvtiff Iviid i (i bm wlietnef thu nge <il

Schema -1 Cff,b irivj hutwueri regularly b» mi g unfl ,,r*  ̂  ̂ . f
with lha ohjfM live uf 111i ' i i11<J oul whelhef Old nigh /.e my r =..•,
I l f e y u L l I  I j v m H f Li M.'i lj lff h e  ‘ W i l O l f . d  f M J ' J l i . ' f  j t J

I lid I iy lif id i nils produc 'd  tm feif Mie h hum* s m 1^3 * -* > = *
I ho nui' iurv km-ping oil ilm r niribm.ilmns ol individual mode, r p rri ■ 5 - fc w  - 
The Qurmiimlum of nulu shil led / fi after coz/mg -md r <̂ ^ ' r J -
195th d iy  I ho progress ol gerrniu item Ir ioune i. ipid fo j 'n  n,tr n . .crd a Tor
sowing and continued in ho go for .iriotl irt eight //• :ei">. The t  ̂ d germinal un
obtained was 90.38 percent  Then; studies also re v e le d  that though good ger
mination might h'J due to <m l i i i n  inherent ch.ifnrti.rG of t ; medlar p-JniS
lilt* percent ige yermmJtion in any p irtioulur ye n  w r; .► /  ’

Tho hybrid srjadlings raided from the crcGr.r-', dorr* t -G r«~  ̂ /.ere
planted at Nileswnr Altogether 6 S'ied'mg'. /zero planted - 2 :  c-  ̂ jnder
scheme 1 120 under scheme 2 . 7o under r. heme 3 and 40 and r • ■ ? 4 Tn.jsf
the first over planted coconut hybrid p! int it ion c jmo into • c* w ‘ * le'-h zv.sf in
the year 1 936-37.

The fo l lo w in g  obs**n i tmns were r o jed on the s -edu  r ^  3ft* - 
ficidl po l l in . i t ion  from the nbi).#e schemes Ihe  r.jt-- of  em 1 - . the
fiybrids invo lv ing dwarf  j j j u j i  t eit l i  r us l i t n i i l 1- or as m j  u /  ubO.o
that of the rest. A g regards height of seedl ings, t was noted  if: a * trie £&edirngs 
from parents wl i icn were high producers of female f lowers  wen- genera . /  j p e n o r  
to the others

Tho important conclusions drawn from the study are

1) The selfed piogomes were inferior to the hybrids

2) Tho crossed progenies oi the Dwarf females and Tall males conf.ned 10 a Dwarf
typo

3) The progenies of the Dwarf males and Tall females showed good g ir th  measure
ments

4, The inclusion of dwarf element rn hybridization hastened the early express.on of 
the leaf splitting nature of tho seedlings.

The progeny studies conduced  on heleros-s in coconut hybr.ds revealed
interesting resulis. The age at first f lower,ng. .he rate of product.on of soad.ces
length of stem, girth of the stem near the crown and number of leaves on the crown 
were the characters studied The materials lor the ; t u r f i «
natural and selfed progenies of the age qroup 9 to - 1 ve-.c t T ' 6 6 9 >'ear-old

«•»«“ »'w »"■*• . j w r i  o.v:;,v.,Wd r ' i
expected to oe faster ,n the selfed group as the trees were older B... V a ,
thecase. It indicated that heierosis was involved and that w i th  ^  if f
there was reduction in vigour. w i th  self fert i l izat ion.
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F l o w e r i n g  in h y b r i d s

The tall types usually came to flowering after 7 to 8 years after plant ing and 
the dwarfs after 3 to 3^ years. The Ft progenies of the cross between the two types 
flowered at the age of J*  years The inheritance of age at first f lower ing thus 
appeared to be intermediate in character between those of the parents (Table 2.18).

Table 2.18 Performance of hybrid coconut palms (Percentage of palms f lowered)

Material 4th year 5th year 6 th year
(1975) (1976) (1977)

Tall x Dwarf 20 50 100

Tall x Gangabondam 10 30 80

Tall x Tall 0 0 0

West Coast Tall 0 0 10

A comparative study of F, hybrids obtained by crossing selected high yiedl- 
ing Tall palms with Dwarf green male parents revoaled that these progenios posses
sed hybrid vigour The early Pair ing lu b i t  of the dwarf paront was inherited by 
the hybrid It atta ned the steady bearing period mueh earlier than the Tall type 
though irregular bearing was exhibited by certain troes. Tho lean harvests were 
compensated by the very high yiolcls in the subsequent years The annual y io ldof  
copra ppr palm rn Tall x Dwarf hybrid was much higher than that of West Coast Tall 
fTab!e 2 19) 8 jsed on these observations tho hybrid Tall x Dwarf was popularized
among farmers

A large soe'e programme for breeding coconut wag taken up based on the 
consistently good performance of Tall x Dwarf progenies for over 15 years Tho 
Tall x Dwarf palms had the economic characters of early bearing, high yield, and 
good quality (copr-i arid od)

In a study for testing the suitabil i ty of Tall x Dwarf hybrids for further propa
gation by sole .tmn from the n itur il progeny observations on the vogolnlivo chara
cters were m ido at Pill ,ode in the progenies of I all x Dwarf and the natural proge
nies of West Co 1st Fall The re*u is are given in Fable 2 20

The n itur il progenies of Fa I x Dwarf were found to In* significant ly supe
rior to West Co i »: Fall in the r ito of le >f prodM' Imn

The f idios rondu~ f?d during th" yr r 1f ifi? 93 on < opta and oil content 
of the n u t } o ‘ tie* Fall x D yvarf f*r , i unes m /a ifml ih il 111«* g in n iq y  ami quali ty of 
copra coinpar ’*1 I ivourably wi th  tho ,'1 of Wo if Cm is? frill Hm observations on the 
mrr i  md mmr v armt il i,r -is-sea were c ont inued dunno ih n euhsnqunrii years Tho F, 
progpni^s of fi le"-1 • Tos i wore i so found lo he quite vigorous I he crosses involv 
mg Lakshadweep Ordinary x Chowghat Dwarf and Strait Settlement x Andaman 
Dwarf wore ibo  found to be promturig
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Iflblu 2.19. Yield .iiid v itfhi u l tnbutu i  of lal l  x

(mean uf 35 yums)

I iw .n l  i i y i ' i ,lls  ̂v , j l ^,,(l al

Character

Plant 1101vi 111 (c m)
Stem girth (( in) 
lul . j l  numbei uf InJVos ( i f i l in  

Numbur of funi.uonul leaves palm 
Annual Iuuf |>rinI l i c  1 ion palm 
Annual mil yield p.ilm 
Mtt.tn nul weight (kg)
Mean husked nut woight (kg) 
Weight of kernel (kg )
Copra out turn pm nut (kg)
Oil content (%)

I dll
x

Uwi ' i  f

018 00 
Pb 00 

390.00 
?H 00 
1 3 00 
P j JO
i yo 
0 00 
0 24 
0 10 

70 10

W m i
( f j • i f. l

I n i l

0 7 1 f '0 
M  60 

340 00 
70 00 
17 00 
64 00 

1 90
0 H j
o y?
o 17 

71 70

D .A/ ti f f
I C lilt JVgbii l  j

[j  WflF I 
CjKD I i)

360 00 
69 no

A 1 9 00 
72 00 
1 3 60 
11 30 

0 40 
0 10 
0 05 
0.04 

65.60

Tablo 2,20. Growth performance) of West Coast Tall and natural progenies ol
Tall x Dwarf

No of leaves rJo of leaves
Material produced on the

per year crow ri

West Coast 11.45 19 41
Tall
Natural progenies of 13.87 24 70
Tall x Dwarf
C. D. (0.05) 1 .34 2 eo
S E 0.48 0 96

Tho studieB concluded on tho seedling performance of
Tall x Gangabondom, Tall x Tall and West Coast Tall at Kumaraknm
Tall x Dwarf and Tall x Gnngabondam performed better than Tall x
Coast Tall in respect of girth at collar, average number of loaves, mean height and
age at first f lowering (Tablo 2 21)

P e r f o r m a n c e  o f  Ta l l  x D w a r f  h y b r i d s

In order to study the transmission of hybrid vigour ,o the progeny and to
md out whether would be advisable to usenatura lprogen.es of the hybrid for

further propagation, a study was conducted at Ni leshwar w i th  the fo l lo w in g  treat
ments: 3
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Tab'e 2 21. Performance of h/br id varieties of coconut palm: morphological

characters

Hybrid Girth at Number of Plant height (cm)

Variety collar (cm) leaves palm

1971 1 972 1973 1971 1972 1973 1971 1972 1973

Tall x
D warf 12 4 25 1 73 9 5.9 12.7 22.4 143.7 205.2 396.6

Tall x
Gangabondam 12.7 25 8 77.4 5.7 12.1 21.4 145.1 190.0 371.1
Tall x
Tall 13 3 22 0 47 8 6.1 11.5 18.5 120.5 149.0 237.6
West Coast Tall 13 5 28 3 69.9 5.8 12.5 20.4 142.5 196.3 382.4

■F* Tesr N S. 3ig Sig N.S. N.S. Sig. Sig. Sig Sig.
C D — 3 4 12 3 — — 2.2 18 4 23.9 55.0
(0 05)

1) natural progenies of ordinary Tall (WCT)

2) Talf x Dwarf

3) (Tall x Dwarf) x (Tall x Dwarf) of tho same parent

4) (Tall x Dwarf) x (Tall x Dwarf) of different parents

5) Tall x (Tall x Dwarf)

6 ) (Tall x Dwarf) x Tall

Out of the 31 2 experimental seedlings planted in 1961, three seedlings of 
the fo l lowing parental combinations flowered much earlier than tho others.

1) (Tall x Dwarf) x (Tall x Dwarf) of the same parent

2) (Tall x Dwarf)  x (Tall x Dwarf) of different parents

3) (Tall /  D warf) x Tall

The (Tall * Dwarf) /  (Tall x Dwarf) progenies showed high precocity The
natural progenies of Tall x Dwarf arid hack cross of Tall x Dwarf with |West Const
Tall gave high yield and good qualit /  nuts The same parental cross of (Tall x 
O /v i r f j  x * .'all x Dwarf)  s lowed /o r /  poor performance) in respect of yield and nut 
characters

S tu d y  u f S p i c a t f i  x Tol l  end re c ip ro c a l  crosses

fhis study was taken up with the objective of f inding out how far the
economic characters of both Spicata and Typira varietms, namely the high rate of 
female flo/ver produ l ion of Spicata and fhn h*qh snlfmg percentage of Tall could 
be combined m their progenies The work was started m the year 1956

The results revealed that in the case of female f lower production end yield, 
out of thirty eight palms f lowered in the cross of Tall x Spicata, twenty eight had
thu spikeleas h irar ter In rherecipror. i l  cm os out tho twenty five flowered, four
teen showed typir.a r.liara der whi le eleven were spikolnss.
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M e t h o d s  of p o l l i n a t i o n  and v iy o u r  o l  beed lm yb
In ordai to Imd out whether muthod of pol l inat ion m c o t ot u 

l luuncu on the performance of progenies evolved through sell ing un  ̂  ̂ 36
tiri iheial crossing, observations were made on palms planted in I he y t j i  
The progenies evolved by hybridisation were found to be belter than na t j ra  
sulfud onus, the laitui huiny the leasi vigorous (Table 2 2*-)

Table 2.22 Lllut t of muthod ol pol l ination on the performance of proper*,es

P d l t t l l t C i  o s s N a t u i d l S e l f e d

d i a m e t e r N u t s T u m a l e S e t t N u t s  F e r m i  r- m u g N u t s F  u r n  a l e  S e l l i n g

f l o w e r H I M  U ) f l o w e r C ' J
f l o w e r

H i g h  y i e l d

H i g h  f e m a l e 1 0 8  5 11 8 1 0 3  0 3 3  3

f l o w e r  p r o 
2 3 . 0  1 3  0d u c t i o n 1 0  0 3 6  7 2 7  3 4 , 5 2 6  5 1 7  0 3  0

H i g h  s u i t i n g CD Ca
.' 2 8 . 6 2 9  0 21  0 9 6  0 21  9 — . — --

T h i c k  m e a t 7  8 2 9 . 8 2 6  2 — — — --

L a r g e  s i z e d
1 3  0  2 2  2n u t s 9 . 1 3 2  5 2 8  0 9 . 0 31  0 2 9  0 4  0

In b re e d in g  depress ion
With the objective of f inding out whether inbreeding depression existed in 

coconut, breeding programmes were taken up in 1924. Eighteen West Coast Tall 
palms in the Coconut Research Station Kasaragodo were selfed iri the years 1924, 
1 925 and 1 926 and the first generation selled progenies were planted at Pihcode 
during the year 1926, 1927 and 1928.

During 1 959 and 1 960 sell ing was done in the S , progen es 10 produce the 
second generation selfs Crossing was also done between progenies of the same parent 
to produce sibs. These were planted in tho station in the year 1961, in a split plot  
design in compact family blocks allocating six groups of progenies to six main plots 
Each main plot contained two rows of five seedlings each and each row was a sub 
plot. Thi re were lour replications Planting was done by select ing the s-odhngs 
strictly at random The yield performance of selfs. sibmales and grand parents is 
given in Table 2.23 Tho data indicated conspicuous inbreeding depression due to
selling Hybrid vigour was met wi th when crossing was done between the pro
genies of the same parent Work is in progress at Pihcode for raising the S3 
generation.

In tho earlier studies, the inter varietal crosses involv ing Gangabondam as
the male parent proved better than the other dwarfs like C how ghai Dwarf  Green or
Chowghat Dwarf Orange. Therefore to acsenam the combining ab.hty ol Ganga-
bondant with Tall female parents, conceited e , fo i ls  were mad* in 1945-47  by
crossing ,t w ith  cullivars like Lakshadweep Ordinary. Lakshadweep Small  Andaman
Ordinary. Cochm China West Coast Tall and Jawa. The seedlings of all these
crosses were planted at Pihcode for a compa.anve yieid study ,n the veer 1949 
under rainfed conditions.
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Table 2.23 Yield perforrrarce of selfs and sibmated progenies of West Coast Tall:
nuts per palm oer year (mean of 10 years)

Mother Daims

1a
1/109

1b
1 1C9 

coloured 
orange

2
1 174

3
VI 4

4
I / 129

5
VIII 127

1st generation 
selfs ( 3 , )
(1944 to 1951) 
2nd generation 
selfs (Sj)
(1976 to 1985) 
Sibs
Grand parents 
(1920-29)

48 43 59 57 48 65 48.57 46.98

34 84
45 39

125 90

53 11 
47 04

49 91 
81 13

39 96 
55.00

44.60 
57 53

39.85 
55 95

117 20 105 90 104 60 117 50

The observations made during the subsequent years revealed that the 
progenies of TaM * Gangabondam performed better The hybrids commenced 
flowering m 5 ye?rs and started bearing regularly at the age of 14 years. The 
resulTs thus established the combining abi l i ty of Gangabondam with the Tall 
varieties in general Amorr j  the six hybrids, Lakshadweep Ordinary x Gangabondam, 
the cross An.- j imin Ordinary x Gangcbondam and WCT x Gangabondam wero 
superior to L M h i d w o e p  Dwarf *  Gangabondam. Cochin China x Gangabondam 
and J iv i  x Gangabondam rn respect of copra yield per palm and annual out turn 
of copra per unir are i f Table 2 2 4 1

F 'bio 2 24 Y.efd performance* of hybrids involving Gangabondam as the male
Direr? (mean of 1963 1985)

Copra Copra C op t j
Hybr d Nut yield content yield out turn

pf<r p ilm per nut palm per ha
10) (^ fD f k l )

L iksh idw* r.p O rdm ,u / *
Gangahon 1 im 1 08 i 1 94 5 21 1 3728
Lakshadweep Small <
Ga ru jabondam 1 25 4 158 0 11 H 3506
Andaman Ordinary x
Gang ihondarn 95.2 211) 0 20 6 3639
Cochin Chin i x
Ganqabond. jm 84 1 204 6 1 7 1 3030
West Coast Tdll *
G inq.iljonriefn 100 2 201 0 20 1 3602
J o v i x Gangabondam 94 4 1 /5 h 16 4 2903
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i . I , ,  , , ' l t  , r  >J " •  l l l l f c , t ' v ' " "  , l t  :' 11,11l l iesu stmlius ult imately • i i lmniaH'f  >" ,hl 1 
KoruLi Agricul iurul  Umvursity

l Mm I III II ' A G*|llU,‘k l-,|,Ham ( ^
Thu yiuM perturni iMcu ul Li jk-ht idwrap 1 ^  . f Vtlf(t<ly W u . i  Cuni.i

Hybrid Coconut 1) m ru lu t ion tu  us parent*-. an * 10 ^ l o^mi  is l urnniantt  d 
Tull under raiuled conditions .it Pihcodfci (soil l /p u  b e

in Table 2 25.
L .M iu d w e u P  OrdincJiyxGui.aal 'Ondnm

T.iblu 2.25 Yield puifonmim e of Hie hybrid
( | ‘ | 1C 1) ua ‘ iHiipared to us p .iieuts and West CouSt T,«

Vai i«* ly

Ltikslu’idweup 
Ordinary x 
Gangabondam 
Lakshadweep Ordiriary 
Gangabondam 
West Coast Tall

Mean
mil

yield
palm
year

108.3

00.7 
42.4 
04 3

Me.111 
copra

i (Jfilellt
per nut 

<W)

194 5

193.7 
159 5 
1 80 0

Copra 
yield 
ha 
y< ar 
(kg;

3748 7

2988 0 
1203 3 
2959.5

Oil
content

73 1

08 C 
G2 8 
03 2

Oil
yield
pi r ha 
<kgj 
yeef

2740

2051
750

1404

The hybrid registered on overage yield of 108 0 nu's per palm per year as 
against 86.7 by Lakshadweep Ordinary, 42 4 by Gangabondam (b) a rd  04 3 by 
West Coast Tall. It yielded 3749 kg of copra per hectare annual ly  a . against 
2989 kg by Lakshadweep Ordinary 1203 kg by Gangabondam and 2 3 : 9  \r g by West  
Coast Tall. This trend was seen in oil production also. The magnitudes of increase 
in copra and oil yields by PHC 1 (Lakshadweep Ordinary x Gangabondam; over 
Lakshadweep Ordinary were, 25 4 per cent and 33 5 per cent, respect,veiy. The 
year-wise yield performance of PHC 1 and its parents over n period of twenty  three 
years (1963 1985) is given in Table 2 26

The hybrid Lakshadweep Ordinary x Gangabondam was evaluated at the 
Gentral Plantation Crops Researeh Instnuto. Kasaragod (soil : red sandy loam; with  
Chowghat Dwarf Orange x West Coast Talk West Coast Tall x Chowghat  Dw'arf 
Orange, West Coast Tall x Gangabondam, Lakshadweep Ordinary x Chowghat  Dwarf 
Orange and West Coast Tall over a period of eighteen years under uni form fert i l i ty  
conditions. In this trial, the best yielder (nuts palm) was Chowghat Dwarf  Orange x 
\A/est Coast Tall which recorded an increase of 42 2 per cent over West Coast 
Tall. The hybrid Lakshadweep Ordinary x Gangabondam w i ih  nut v ie ld increase of 
25.8 percent over Wesi Coast Tall ranked second (Table 2.27)

This hybrid was a'so observed to be fairly tolerant to moisture .tress ai
Kasaragod. There was an unprecedented drought during the year 19B3 badly
affecting yield of all the varieties hybrids in the fo l low ing  year. However the
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Table 2.26. Product ■- t /  (mean yield of nat par pafm par year) of the hybrid
LaVsh jdiV^ep Ordinary x Gangabondam (PHC 1) as compared to 
its parents and the West Coast Tall

Hybrid Cultivar

Year Laksnau/veep 
Ordinary x 

Gangab. ndam

Lakshauweep
Ordinary Gangabondam

West
Coast
Tall

1963 94 0 74 8 ----------- 67.5
1 9 £ 4 89.6 63 6 ------------ 91.5
1965 103 0 44.2 _ 46.5
1966 129 6 107.6 _ 76.4
1967 109 3 80 0 31 8 69.4
1963 124 0 85 6 9 3 64.6
1969 87 1 63 6 25 4 62 2
11*70 9 -  3 68 4 9 3 32 6
1 r,7T 124 3 78 4 25 8 GO 6
1972 151 6 84.R 20 G 63 2
1973 175 5 9 1 4 59 2 80 A
1974 145 5 90 0 31 4 43 0
1975 n o 8 3 3 70 0 82 0
19 >, 1 1 1 8 97 8 21 4 65 8
1977 1*9 5 103 0 84 6 92.0
1973 92 3 113 2 30 6 68 0
1979 113 3 83 8 78 0 76.2
1 380 92 5 63 2 54.0 67.8
1931 10 i 0 121 0 90 4 78.6
1992 95 3 78 fj 1 1.6 63 4
1983 66 3 106 4 1 1 1 2 70 4
1934 5 j 8 86 4 1 7 2 48 6
19 5 101 5 92 G 60 4 62 2

Me.in 10 3 86.4 44 4 64 8

livbr d > ir. ;•:* v i r  j f» Ordinary ;r, the fern ily P.mm? (Lnkshndwei p OnJi
nary x G,_v ond ,m f j n . c f i p  Ordtn ry x Chowyhfl l  Dwft i l  Orflnya) rcgistur d 
r J  Hi/ l / r n  .r* nuf y H f r m  Ch . / /  |l» it D v ,rl O n n y n x  W- *.I Co t ,r I,i l l, W. m Cn ,• t 
T V  x Cl, a- it i t D r . ' i r f O r  r y  W# i t  f/ i . j :,!  I ,j' I x Gfinrj.ihum knn *i 1111 Wi ■ ,l Cn.iM Fal I 
during the yf?rir 1934 ( fab ? 2 28)

r,r( i ah Mi ' f l|f. All hidhi Co nr<Im.jfofl Coconut ni cl
' ■' Improvement I t Wod Imp lir*6 | nt Tri iiwlnun during |\J•»v* inher 

( C) 1,1 r 1 "  i d  I Hi * rel iso of III ■ l i / l i r d  I il *ih n I /. •••gi Oitl in try x Gnng i- 
boridrmi (PH'^ l j  in K *nf i Hie VII Variety CvdUiation Commit?'o of tho Kerala 
; ,,r u*,ur ;l University Approved the recommendation on June 6, 1986 and do< idrd
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\ .A/> 2 27 { KjM |i i j t foi i i '  m* *' " I  1 1,1 tJ' 
typo n '1 mi*1/ I#ji**• • |

, , t  i , , i  • 1

11/k/r i I

C h o / .g h  il Uv.nrt <>i. i i i "  * W» ’<i 
Co.r.t I ill
W O T  C h i . w y h  I t  u . v  i f  I <

WC I x G.mg ilmiid in * 
Liikshad.vi.’f p  Or«1 i i i• 11 / 'A . l i ' iwyl  
D rl Or irujo 
L k* ! i.* J-%* < f> ry /
Gang ihoinl (ii*
W. st Cu i5t T.ill

« » c a
/ I j • 1 111 
1 r  »<f I ' 1

1

i ,
i n .  j  »  

J f  . • r <• «
(j 4 1  r

( /n i l  i 1 f ; l i . 1

•

/ 1

/ I

164
1 #/ l  

9 ,

*V/j
• ,
*  S ■*

■a '  /
<0 '  *

tjf*  8 -.9 7 
0 t

1

V h 4/ \ /A 19 4

/ '1 124 422 25 8

L 9 r.t 386 —

T.ib^c 2 28. Yield p* r
condition

funnaiM ■
. LPCRI, 

1931

of coconut hybrids duf 
Kn . r jgod

f Jut yield per p dm 

1982 1993 1984

*  r  r  +
«  t i  * ^J -

Hybrid
rr. e u  ’

Chowghat Dwarf
Orange x WCT 126 8 20 4 160.7 15 5 7 2 'i/ LJ
WCT x Chowghat
Dwarf Orange 102 3 26.8 147.6 22.6 -J 4* CO

WCT x Gangabondam 92.8 21 5 105.6 1 1 5 57 a
Lakshadweep Ordinary
x Chowghat Dwarf
Orange 77 9 68.4 37 8 67 5 77 9
Lakshadweep Ordinary
x Gangabondam 96 5 55 4 99 3 49 2 75.1
West Coast Tall 87.0 28 3 94.6

i
CM00rw

59 5

' ; it^ess

: ' > *  Copra
-  O per

9 -
i  I  ^

i O

25.7

nut 9)

208

30.9 

26 2

198
189

195

195
186

to release the hybrid ns 'Laksha GangaC The State and Central Variety Release 
Comm.ttees official ly approved the release in the year. 1988 A br.ef description 
of the variety in comparison to its parents is given in Table 2 ?9

In th0 Year 1983, the VIII Variety Evaluation C o m m , te e  of tn 9 Kerala 
Agricultural University fur her recommended the release ol tw o  more h y b r i d s -

A n d a m a n  O r d i n a r y  x G a n g a b o n d a m  (PHC 2 ) and West C o , s, r a n x Ganoabondam
(P H C 3)  taking into consideration their cons is tnn . lv  ' G angabondam

■  P -  ° < 2 3  „ „ d e, - . i ,  » »
potential nut yielas of 95.2 and 100.2 oer n->lm hyDr' ds f e 9 slerc

man Ordinary. 42 4 by Gangabondam and *64 3 by w "  “  " T * *  51 '  ^  Cu-r J u y  West Loast Tall In copra and
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Tab'e 2 29 Biometric and yierd characters of the hybrid PHC 1 (Laksha Ganga)
and its parents. Lakshad.veep Ordinary and Gangabondam

Parent

Character Laksha Lakshadweep Ganga

Ganga Ordinary bondam

Habit Tall Tall Semi Tall

No. of functional leaves per palm 31.00 27 20 26.70

Annual production of female
flowers palm 304.00 345.00 350.00
Mean number of nuts palm 103 30 36.70 42.40
Ago at first f lowering (rainfed

4.5condit ion) in years 5 6
Polar d ameter of nut (cm) 20.45 19 38 21.73
Equitoria) diameter of nut (cm) 14.85 14 05 13 50
Weight of nut (g) 677 03 810.25 912.00
Thickness of husk (cm) 1.85 1.26 1.38
Weight of husked nut (gj 380.00 52G.75 578 00
Diameter of eye (cm) 0.75 1 04 1.09
Thickness of meat (cm) 1.03 1 25 1.15
Weight of opened nut (g) 351.50 453.25 487.25
Weight of copra nut (g) 194.50 193.70 159.50
Reaction to pjsta and diseases
Stem Bleeding Susccptiblo Susceptible) Susceptible
Adaptabi l i ty Adaptable Adaptablo Adaptable

to all soil to all soil to all soil
types types types

oil our turn also PHC 2 andPHC 3 showed thoir superiority over thu parents (Tablo 
2 30). Thesq hybr ids christened as 'Ananth i Ganga’ and Kcra Ganga', respectively, 
are expected to bo of f ic ial ly released shortly Tho agronomic traits ol PHC 2 and 
PHC 3 aro summarised in Table 2 31

Table 2 30. Zield p -rformanco ol thu hybrids Andaman Ordinary x Gangabondam
(f HO 2) and Woaf Coast Tall x Gangabondam (PHC 3) as compared 
to thoir p jr n t , (rnujri of 21 years)

Nut yield pm Copra Copra Oil Oil
Hybrid p j I in par pur ymld Suiting cunimit yinli l
c u lh v i r yrv.r mil bn year C J C\.) pur ha

(0 ) (1 U> (kg)

PHC 2 9 70 210 00 3530 78 H5 68 00 24 /4
PHC 3 100 20 201 00 3502 38 24 60 00 2485
Ari« I iman
OnIm ir / 51 03 186 50 1687 21 55 68 00 1 147
Gangabond •rn 42 40 1 50 50 1201 12 1 1 62 70 756
W< si O * < .t F i l l  04 30 180 Of) 7050 2 / 1 3 68 10 1404
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Table 2 31 Yield rh  t i J i j ic rs  of III j Ii 
bon* I in i> and PH i  (V\ 
with ill ii  parents

2 
I A

(/M.f! II. II 'V -
G  i i v ■ "  l u m )  ■ "  1 ‘ r i i r -  i r J ^ o n

Ct |d| dC ll‘ l

n.ibu

No III function ll I jVnb |) ti 1111

I I O l l l J C  t I O I I ( l l  10 111 I It* i I ( j ‘A  111 
palm aimu.n

No of nuts |j 111n ( mu in uf 23
yi^irs)

Ai|»i at fust I I m .%ommi j  (year .) 

lJolar dumotor of nut (cni)

Cqu to r i j l  diameter of nut (cm) 

Wunjl i l  uf nut (k11)

Thii^ness of husk (cm)

W.Mcjhi of husked nut (n)

Ui imoter of the (cm) 

Thicknos of meal (cm)

VVoirihc of ope no 3 nut fq) 

Woight of copra p^r nut (q) 

Reaction to stem bleeding

Adaptabil i ty

N I C  2

Tall

32 o 

i :m j

\J i \ (

I II

Jk 0

?*j/ 0

A o  

T M

2f 5

7 0

r,M
Serin f ;»i

2o 7 

2. i.) 0

WC r

lu l l  

• 1 0 

2 j  7 0

hs 2 IbO 2 51 1 42 4 04 3

5 b 7 4 5 7

22 h 20 2 2 5 21 7 20 9

lb  °j ib •; 1 7 5 1 3 5 1C 0

1 1 1 2 1 1 f j J 0 9

1 'J 1 7 2 5 i 4 2 4

793 0 700 0 7 C 9 0 575 0 150 0

1 57 1 19 1 28 1 00 1.13

1 20 1 20 1 2rJ 1 15 1 22
591 0 578 0 507 0 4 87 0 422 0
210 0 201 0 180 0 155 0 180 0
Sm^CO- Susce S U S k. t: - S'js '  e- Susce
pt hlu ptible Pt:J>‘*3 pl b e ptible
Adapt Adapt - Ad . m  - t" j p * “ Adapt-
b b I *j ab e :. ti 1 *3 ci j 'e ab ’e
to ill to all TO j ' i TO all to all

soil soil S o • \ SOi: SO 11
types types types t i  pes i \  pes

Being a perennial crop which is commuted to the land for over CO years, 
the importance of evolution of high yielding v a r i e s  and hybrids for m c i . n a  
coconut production ,n the country cannot be over emphasised. Rei 6arc h efforts \ e  
also to be directed m the agronomic era  rutm.cr.-d r«.r f -CJs to  deVft l rn .p , r n  
log.es (or realising the maximum yield potential of these palms. ««h n o -
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CHAPTER 3

Cul tu ra l  P ra c t i c e s  in C o c o n u t
I P S M a m b i a r  a n d  N K.  S a s i d h a r a n

Coconut c j I t 'V d fo n  requires considerable plnnninq owing to the 
per&nnral n tur& o', the crop. The lapses and mistakes made in the beginning wi l l  
m in i  esr fae<r effects o ly .vhon tha crop attains the stage of steady bearing. It 
t ii* i a jou r  f freen y, irs for a West Coast Ta I palm to reach the stage of steady 
bo g an J a* this su g ■ it wouid be impossible to rectify the omissions. There- 
fere, the adoption of appropriate management technologies is as important as 
the choice of . Jrie!>e, in coconut culture. The research conducted in the coconu 
research state i Kerala state during the last six decades have helped to evolve 
r - p r j  ;t :es. which are summj' ised in this chapter.

D e n s i t y  o f  p l a n t i n g

•; r r o c o ru t  gro.ving countries, different standards of spacing are 
adopt- ) The soa* ;ng adapted in Ker.jl i v j r  os from 5 m to 9 m Generally, tho
CuTi'/dtors a d j j3 r the s p i ; in q  m such a way that the fronds of tho adjacent p j lms,
when fu y ryo do not overlap

The /if? * r.; ip-j '  ,e of coconut cv West Coast fail to density of planting 
a m  , 'tfij j'io J at the Co:o; j tReaoarah Station Pilicocfe during tho period 1925-1966

6 7 m. 7 6 m anrl 9.1 rn —  to accommodate 247, 193 and 143 
po ms per h c far-: r-sp.»ct ve 1/ iri a In inqular plant inq method. The results
reveiicd tl it tho den ,py of planting h id no signif icant t ffoct on individual palm 
y if d »If»io11 ih a* i i f ye d n r unit area was the highest m the plant stand ol 247

so i ic.)) obvio j ,|y duo to higher plant population I he study also
indicated r!»,j r tnq > 'penddure on mamton mco was more when tho seodlings were 
pl ir11r d c-oce D .. -p th' r M/jmum return per rupee invested on maintenance
was m i l l e d  from thn p ’ .inr st i id of 7 4 /  tier he (Table i) 1).

r ibl« 3 I Re (pOhj * o enr on it cv West Co is I fall to planting density

Spa*1 iuq PI inf pop i f l u f 9 p Mr fJut yield ft inn of not income/
i fn  m g - j l  »r la Hon p * v  h i pntni p ^ r per  ha investment on mnint
sy d u n g y^/ir per  year onance

0 7 24 7 36 7 90/6 1 35
7 6 198 35 2 6409 1 16
'i 1 M 3 37 2 651 1 11b

37



on ih«j yjbld uf a . ^ n u i  C ' ^ j .  1^*
at ihe Co'rcnJi Ho ircfi Slfti 01. b a i i
that A i r  j  It i ' ' u
compr » I *jr factor al combif -it 01 b of t i .»• t 
1 0 m.* 10 nii and ihrde ft?M I t y lb . a . { ab^o

symptoms oi rn j  ^tur,* bin?' , during lii*

»!; If ig' '  - . 1 &f  ̂*-

1 Vt i nf#d f
•j f , ,.1 !,pfr

.n p •J

3 b j • *■J . <6 ; , /  0 '
' 0 ' i io i 0 346 r

0 ** i>

• i r p r per p ’ * * 1

fir J* L .
S jl i 'o ! rJ 1
It , ! b irn#! n » .

it / ibid * f- * j * b-

4 f • a* f  rJ n  

f *j t  Of

7 to

—  , /  6 
5 0 410 » j  NPl

t j f  i

L i t
• f  ^

T11 tj t ' j . f fc
fc j[ i< . •_ j \ J

t  » -  'c3

rj » p j

3 :•• f t  b 
fd c o rr pwt»t on 
♦.fed L, 7 6 *"11* 
pc» od 1976 to

lor 'g h t  and n i o  w t u r tt T h u  M j m u l . i t  i j c  n  I ' H V J  

7 5 ni spacing cner 5 rn x 5 in spacing wm ♦ 011 pa'-'u J-f T 1
to 19 :5  Thu wider spacing of 10 m x 10 m cons s i t r t <y r«y. i t ? ' .  <fSl
yield per palm, but tho magnitude* of incrouvj o . c f 7n* 7 O' . / / > ' •
only marginal.

Tablo 3 2 Cumulative nut yield per palm for 10 years <1 £76 
by spacing and manuring.

t i f iu t  >ctd

Fertility level (fJPK Vg p er ha)

Spacing (mj 0 -0-0 0 340-0 225- 0 660-0  450- • /e a r
0 450 0 SCO

5 0 x 5 0 13 9 149 1 156 6 106 5
7.5 x 7 5 121 9 501 9 629 2 4 ' 7  7

1 0 0 x 1 0 0 187 6 596 5 764 2 516 1
Mean 107.5 415 8 516 7

C. D. (0 05) 73 6

At all the three levels of manuring, an increase m £pa^ ng tended tc. 
improve the productivi ty of palms with lha 10 m x 10 rn spac--g recording the 
maximum nut yield although tho d.fference between it ar.d 7 5 m k 7 5 m spacing 
did touch the level of statistical significance at the higher fer t i l i ty  level of 
0.680-0.450-0 903 kg NPK per ha. The results conclusively proved that under 
average ferti l i ty conditions (0 340-0.225-0 450 kg NPK per ha}, a spacmg of 
7 5 m x 7.5 rn was tha opt imum for the variety West Coast Tall

D e p th  o f  p la n t in g

The depth of planting of coconut seedlings depends on the w . u r e  and
depth of soil and the local cl imatic conditions. Wnere water table .s d » tp  and drv 
season prevails for a larger part of the year and so,I ,s hard surface p 'ant.na ,s not 
advisable because it restricts the bole area and favours the format on of a sha l low 
root system. In order to arrive at an opt imum p'antmg depth for cocon* t a f aid 
trial was initiated at the Coconut Research Station. P,l code (sc, I tvpe" la-er.tel  
as early as in 1923. There were four planting depths , - ,  t h s  tnal 0. .surface

r
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planting) 30, €0 and 90 cm. Each treatment had 3 rows of 12 palms. In all 
the treatments. 90 cm1 pits were dug and fi l led to the required depth before planting 
the seedlings The test variety was West Coast Tall.

The growtn performance of the surface-planted seedlings was poor and 
tha mortali ty rate v/as high. Such seedlings developed very shallow root system 
and dried up during the summer months. The deeper the planting, the better was 
thegrow rh  performance. However, in nut yield, femalo f lower production and setting 
percentage, the depths of planting did not exert significant differences.

In tercu l  ti va t ion
Intercult ivation per se lias been observed to incroaso the yield substantially. 

In order to find out the effect of leaving n cultivated plot uncultivated for a number 
of years and agan bringing it to cultivation, an experiment was conducted at the 
Coconut Pesearch Station. Kasaragod during 1932-36. It v/as found that though 
the female f lower '-.'oduction was not affected, thoro v/as signif icant reduction in 
the setting percentage and yield of nuls for want of intercult ivation. From 1937 
onwards, when the garden was brought under regular cultivation and manuring, it 
was seen that tna yield of nuts and rett ing percentage increased significantly. A 
definite improvement in female flov/er production, setting percentage and nut yield 
was noticed from 1 940 onwards. The incroaso in yield due to intercultivation alone 
v/as 32 9 nurs per palm per year (Table 3 3). Manuring further improved tho yield 
by 9 4 nuts per palm per year

Table 3 3 Effecr of intercult ivation on tho yiolil and yield attributes of coconut 
cv West Coast Tall (1934-1958)

Nut yield Number of Number of Setting
Practice per palm bunches nuts per porcent-

per year per palm bunch nge

No cult ivation, no manuring 1b 3 4 4 2.9 28.9
Regular intercult ivation 
Regular intercultivation and

48 2 9 8 4 8 29.7

manuring 9 7 b H) 7 5 b 29 7

In another f r i l l  to study the comparative performance of coconut t v. West 
Coast Tall in a regularly r ulhvafod hut unmanurnd pin! and an uncult ivated and un 
manured plot, the difference in m^ ir i  yield w as significant with tho fnrmet recording 
54 3 nuts per palm as against 11.9 nuts p»r paim by llin latter The beneficial 
effect of regular cult ivation was wall  brought out by tins study

An r.vperimnnt ?n compare the effect of ploughing anil digging on coconut 
yield was started m 1942 at Pihcode wi th  the fo l lowing 4 treatments*

1) Houghing once v/i lh a monsoon plough in August 

'1 Ploughing t n \< "  w i th  a monsoon plough in 111 no and Snplernher
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An  » ii* -1 r> * A 

li .1 • I
3. P loughing tlnn e . .eh a ii i-msuon j.I'M u '
4. Digging once Hi h inanui: >uy m u ' 1* ' ! '

1 Itu i- .ults (il l 11(it 1 how dii /  ̂ grid < ui *t 1J | ’ 11'f *: ' 11 '' 11 !
HowdVui ploughing II u in Ju
ill 11 gliijsi nut return pui | in Ini i fable 3 4; and it • **  ̂1 o ♦ I / M l  ' J 1 1 *
ru mving onu digging Hi August tjpluinbM
U Mill' d III Ultj 111 • i A1111111 a i * (1111 f •»I (11

Iiii
jes

j n r J  li. \  d.M f*g

I » l | i | 0  3  -I ( ' O h u l l l l *  LI o f  d i f f ' . U  111 f . . ' ,  l i d  ' j  * 4  H i * '
I ■ '

I ’.ll III 111 .11 Li

I | • i'll ' ' 1

I ' l l .m|l i l t l ' |  I' 1' ‘‘ I I " 1- ' -  1 !J
w i l l i  .1 i t  u i i * j  j o m  i  •' * n i * 11 - i

plough h I'Kji.'*. .0 *. n n . m o
plough ! 'uu ‘

M g j  » ,
i , | , » V\ I .

.  in ifn’ i * l /

Co .t of cult ivation ox..hiding *—• y» i
v xpur111ion1111 of>survu11on 74 85 74 o j / 4 : / * J ( ; -t

Cost of cult ivation fur
experimental operations 4 25 8 60 1?  5 r.

Cost of weeding G 54 4 36 2 1 3
T u tJ  cost of cultivation 85 75 87 7r- 6 9 c ' 1 6 3 6 6

Com of cult ivation per palm
pur year 1 75 1 75 1 : 0 2 07
Yield of rails p- i palm |ac*r
year 17 50 19 30 ■k. w 24 r 0
Value of nuts at Re 0 22 par nut 3 80 4 19 5 1 j 6 91
Net gain per polm per year 2.05 2 4 1 2 29 2 25

D e p t h  o f  c u l t i v a t i o n

In ordr*r to find out the opt imum depth of i n i f r - c u i ’. ; 'A  ' n n  a coconut 
gar ion, an experiment was conducted at Pilicodo w i th  tho fo o..  r.g irc-ulmcras

1) Ploughing thiico at a depth of 10 cm with a monsoon plough cur ing Ju ly '  
September and November

2)  Ploughing thrice at 16 cm depth wi th a victory plough

3) Digging to a depth of 12 5 c m  with a mammony and f c r r r . r g  mounds m 
September und breaking up the mouncs end le.e l . rg  m L t  en t* r January

Tho lest variety v.'as West Coast Tall. Tno results re .e e ie j  no Significant 
difference among the treatments.

The elfect of cultural practices on the yield and bear r.g habit of cv 
West Coast Tall was studied in the reclaimed alluvial soil of Kumarai-om dur i rg  
1962 to 1969. There w cre four treatments in the trial;

1) Two diggings P-'f annum during August September and December January
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, I I | iH » r i / j Q i lubb f  p lus  rm *J
8 ) Appl icat ion ol paraquat at 2 b I pur ha ,M M af( •

digging in D&cemhbr Januaiy r, fj ( ef jld

9) Appl icat ion u( Dala|)un at 3 75 kg lJBf lld "  *' 1 C . ! f
In Apr11. Juno ami October plus onu digging 1,1 61 0111 ti ^  ^

10) Sicklu weeding in Maich and August and apph« atmo I *
par ha in April ami September

1 1) No weeding (control)
. . i qk. • jjii\b Ischaemu/n

Tho |jroit(ti11ifi<j■ 11 wcu'l ipecios in il ia ' " I * * " " *  n  fall5 Coniinelnut
nm lictiiii, Hum cum  re/irurv_ l>,,„tcin>i ciluns, J ' ie u ca s  aft/jem and
diffusa (grasses). Cy perns trta, Cyperus tufundas J
Agcratum cuny/onfa s (binnd leaved weeds).

IIhi methods ol weed control wen* observed to inl lut-iKH th- composi t ion 
ol thu wiihiI flora in Urn cxper,menial plots Tho cultural methods ol weed r ontrol  
tended to increase thu number ol species Paraquat u thei alone of m Cj  j  na 
with 2, *1 0 observed to encourage the regeneration ol bramiriBtJ wf-b* s i *s 
D rach ,a ru  mut,ca and tscha, mum m untum . Dalapon efh uvaly contro l led these 
two spocies but encouraged tho establishment of broad h-uvi d v*t»-dr,

The data on the dry matter of weeds showed di.jt a combinat ion of cultural  
and chemical methods was more effective in wood control  than • i h t r  of them alone 
The treatments 7 ( 1 5 2 per cent), 4 (10 0 percent) .  1 (10 7 p« r re n t ) ,  6 M 2 8
percent) and 2 (12 1 percent)  registered marked increases in nut yield over th*  
pre-treatment yield whi le the unweeded control recorded a decrease of 1 0 9 percent  

(Table 3 6 )

M o i s t u r o  c o n s e r v a t i o n

Coconut husk is generally uti l ized lor the extraction of fibre ('co r) However, 
in some areas, a good percentage of the husk produced is ut ibzed for fuel end other 
purposes. The husk could also be uti l ized for moisture conservation in coconut 
gardens. Coconut husk when buried in the soil absorbs moisture and eels as a water 
reservoir The moisturo so stored can be extracted b /  plant roots In an experiment 
conducted at Pilicode to study the effoct of burying coconut husk (58292 per ha) and 
leaf (3335 per ha) in linear trenches of 1 8 m x 0 45 m dug m between rows of 
coconut palms, it was found that the yield of nut increased s ign i f icant ly  from the 
third year onwards. Tho first visiblo eflect was a general improvement in the c o n 
dition of the palm9 fol lowed by an increase in the number of funct ional  leaves, 
female flowers, setting percentage and nut yield Further, the results also showed 
that the beneficial effect of burying husk lasted for 6 years (Tab'e 3 7 )

In order to study the effect of opening trenches in the coconut gardens and 
fi l l ing them with trash and compost on moisture conservation and g rowth  and y.eld 
of coconut, an experiment was conducted at Pil icode during 1 S32 Trenches were 
cut open in the experimental plots to a depth of 30 cm and a w id th  of 60 cm* at me 
close of the South-West monsoon. They were then f , | |ed w i th  dry coconut  leaves 
green leaves and compost and covered at the end of the North-East monsoon The

2 b  I par
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Table 3 6. Effect of cultural and chemical methods of weed control on dry matter of 
weed* and yield of coconut cv. West Coast Tall

SI.
No.

Treatment

Dry matter 
weight of 

weeds (mean 
of 1985. '86 
’87) (g /m 1J)

Nut yield per palm 
Pre- 1984 1985 
treat 
ment

par year 
1986 Mean

1 Two digging* 880 28.6 29.9 41.2 28.3 33.2
2 Weed free 3 33 0 34.9 47 3 29.5 37.5
3. Sickle weeding 

3 times
773 34.7 31.9 43.3 35.4 36.6

4 Mound format'On 
and levelling

702 34 2 32 8 53 0 32.9 39.6

5 Paraquat 3 times 915 39.2 32 8 66.2 33 6 44.2
6. Dalapon once-f- 

Paraquat 3 times
709 38.1 35 1 43.4 26.9 39.4

7 Paraquat - f  2, 4-D 
3 times

1061 33 9 35.3 51.4 31 3 35.1

8 Paraquat 3 rimes -f- 
1 digging

621 42 5 41.2 48.9 38 4 42.8

9 Dalapon once -f- paraquat 537 
3 times —  one digging

39 9 36 4 52 6 34 4 41.5

10 Sickle weeding twice 
paraquat 2 times

+ 1024 36 1 33.9 48 6 3 1 8 38.1

1 1 Mo weed control 1923 31 5 33 4 40.6 24 0 32 7

Trible 3 7 Fff* A of burying f oconut husk in tin* soil on the growth nnrl yield of 
coconut r j We-.t Coast In 11

Increase Number
over of leaves

Year Nut vmld r. u pm treatment pur C 0.
per p ifrn (0 0 5 ) yield 

(per rami)
palm (0 05)

1 93 7 38 0 29 3
treatment)

19 39 40 8 7 4 31 3 0 9
t treatment)
! 940 0.3 0 7 5 65 8 32 5 0 8
1 94 1 09 0 7 5 83 2 31 1 1 2
194 2 5 1 0 0 7 42.1 30 1 —  -

144 3 04 5 7 1 09.7 30 7 1 3
1 444 40 1 3 9 21.3 28 2 0.7
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growth and yield performance of coconut palms cv. Wobi CuaM * 11
tr®nch0d and non trenched plots were studied over a period of 1 years, 
results, the fo l lowing conclusions were drawn.

1) 'I rune h nit j resulted in a inuigm.d In* lease ni leaf piudu* l ion

2 ) 1111mo occurred a general iin neihe in the produ» l ion of spadices i f i ra n t
treatments in tho lust twu years In iho ih id year, ihfcia was a sig 
increase in sp.idix p n iduetion dun to mm l imy

li) The production ol fuinale flower i iri‘,n?a*.odb/ i i  pm cent doe u tfe c y

111 u third V'eMr.

d) Tronchmi) led to ,i 5 1 per cent reduction in Hie dmddmy of buttons*

5) Trenching resulted in a margin.d increase in ru t  yield

D e f o l i a t i o n  a nd  y ie ld

During tho summer months, older loaves of coconut p *'m 9 ,:* dried up
faster and are shed II moisture stress is servere. tho pet ole* Lre._r and the leaves 
hang on to the tree In the southern parts of Kerala, tnsre exists a practice of 
cutt ing down oldnr coconut loaves in summer months in order to check uanspu anon

Tablo 3 8 . Elfect ol defoliation on female f lower production, sett ng percentage 
and yield of coconut cv. West Coast Tall (mean of 1977- 81)

Female Setting Nut yield Net
flower percent per palm profi t

Treatment per age per year (Rs)
palm Pre- Post

treat treat.
(1973 - (1977 —

1976) 1981)

Control 134 5 36.3 54 2 49 6 -

Removal of one leaf every month 145 7 35.4 50 6 51 6 559
Removal of one leaf in alternate
months 137.9 36 5 52 3 53 6 335
Removal ot two loaves every month 141.3 36 0 58.4 52 4 1109
Removal of two leaves in alternate
months 151 8 36 0 54 1 53.9 665
Removal of three leaves in alternate
months 136.4 36.1 52 3 50.3 989

F (0.05) NS NS NS NS
N S  — N o r  S i g m l i c a n i
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Some researchers hold the view that drastic pruning of leaves is def ini tely harm
ful to the palm With the obiective of elucidating more information on this aspect, 
a study was undertaken on a 55 year-old plantation of West Coast Tall in the F 
block of the Regional Agricultural Research Station. Pil icode during 1 977'-31. The 
treatments are listed in Table 3.8. One or two older funct ioning leaves were cut 
every month from January to May involving five cuttings of loaf in each treatment 
every year In another set of treatments, one, two or three older funct ioning 
leaves were cut every alternative month from January to May In these treatments 
There were three cutt ings of leaf every year. The leaves were cut at the baBo of the 
petiole Besides these five treatments them was an absolute control wherein no 
defoliation was imD03sd Each treatment was allotted randomly on single tree plot 
basis to twenty palms.

The data on female f lower production, setting percentage and nut yield, on 
fitat stical analysis revealed that none of tho yield attributes was significantly in 
fluenced by defol iat ion indicating that removal of older loaves had no adverse 
effect on the coconut p j lm  However, thero was a general docline in nut yield in 
d the treatments which wag attributed to tho senil ity of the tost palms.

The e c o n o m ic  o fdofohat  on was workod out and it indicated that cutt ing 
two leaves every month from January to May fetched the maximum net profit of 
Rs 1103 -per hect ire per year.
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C H A P T E R  4

Soils and N u t r i t i o n

P. A W o h id ,  P K N N am b ia r .  A. I J o s e  and K P R a ja ra n i

Coconut being u yieldcr throughout tho year and a heavy consumer of suil 
nutrients, especially. N, K and Cl, it is essential that adequate supply of nutrients 
is ensured for sustaining and or maximising the product ivity of ihe palm. Coconut 
palm can tolerate several adverse soil conditions to a high degree and can come up 
wel l in almost all soil types Research on the nutri t ional aspects and ferti l izer 
requirement of this important crop was started as early as in 1923 at the Coconu 
Research Station. Pilicode Some of the early exper'merits gave important in 
formation on the nutrit ional requirements of the palm At present, accent is given 
not only on the fertilizer requirements but also on several fundamental aspects of 
nutrit ion to bring out clearly the major nutriponal constraints in • oconut production.  
Several experiments are in progress at tho Regional Agricultural  Research Station. 
Pilicode, the Coconut Research Station. Balaramapuram. the College of Hort icu' ture. 
Vellanikkara and the College of Agriculture Vellayani, on these aspects

F e r t i l i z o r  r e q u i r e m e n t

Three field trials one each at Nileswar I (P i l icode),  Ni leswar || 8nd 
Nileswar III representing latente, red sandy loam and l i ttoral sand respectively, 
were started in the year 1 923-24 and concluded in the year 1931. The phys ico
chemical characteristics of these sails were highly variable (T a b le  4.1). The 
manures and fertilizers used in this study were ammonium sulphate superphosphate 
muriate of potash, fish guano, ash. common salt and catt le manure in various 
combinations. These were applied evenly on tho soil and then p loughed in The 
treatments per palm per year were:

i) Ammonium sulphate (1.8 kg)
ii) Fish guano (4.5 kg)
iii) Ammonium sulphate (1.8 kg) -R superphosphate (2 7 kg)
iv) Ammonium sulphate (1.8 kg) +  potassium sulphate (0 9kg i
v) Common salt (1.8 kg)-Rash (9.1 kg;

vi) Ammonium sulphate (1.8 kg) -r ash (9 1 kg)
vii) Fish guano (4.5 kg) -r  ash (9.1 kg)

vi ii) Ammonium sulphate ( 1.8 kg) +  Superphosphate (2 7 kq) +
Potassium sulphate (0.9 kg)
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CHAPTER 4

Soils and N u t r i t i o n

P. A W a h i d ,  P K N N u m b i a r ,  A. I J o s e  e n d  K P R a j a r e m

Coconut being u yielder throughout tho year and a heavy consumer of soil
nutrients, especially. N, K and Cl, it is essential that adequate supply of nutrients 
is ensured for sustaining and or maximising tho product ivi ty  of the palm. Coconut 
palm can lolerato several adverso soil conditions to a high degree and can come up 
well in almost nil soil types Research on the nutri t ional aspects and ferti l izer 
requirement of this important crop was started as early as m 1923 at the Coconu 
Research Station, Pihcode Some of the early experiments gave important  in 
formation on the nutrit ional requirements of the palm At present, accent is given 
not only on the fertilizer requirements but .also on several fundamental aspects of 
nutrit ion to bring out clearly tho major nutriponal constraints in coconut production.  
Several experiments are in progress at the Regional Agncu tural Research Station, 
Pilicode. tho Coconut Research Station, Balaramapuram, the Co' lege of Hor l icuhure,  
Vollanikkara and tho College of Agriculture Vellayani, on these aspects

F e r t i l i z e r  r e q u i r e m e n t

Three field trials ono each at Nilas.var I (P ihcode),  Ni leswar II and 
Nileswar III representing laterite, red sandy loam and li ttoral sand respectively, 
were started in the year 1923-24 and concluded in the year 1931. The phys ico
chemical characteristics of these soils were highly variable (T a b le  4 1 ). The
manures and fertilizers usod in this study were ammonium sulphate, superphosphate 
muriate of potash, fish guano, ash common salt and cattle manure in various 
combinations. These were applied evenly on the soil and then p loughed in The 
treatments per palm per year wore:

i) Ammonium sulphate (1 .8 kg)
ii) Fish guano (4.5 kg)
iii) Ammonium sulphate (1.8 kg) -f- superphosphate (2 7 kg)
iv) Ammonium sulphate (1.8 kg) +  potassium sulphate (0 9kg)
v) Common salt (1.8 kg) -i-ash (9.1 kg)

vi) Ammonium sulphate (1.8 kg) -i- ash (9 1 kg)
vii) Fish guano (4.5 kg) +  ash (9.1 kg)

vi ii) Ammonium sulphate (1 8 kg) +  Superphosphate (2 7 km  •
Potassium sulphate (0 9 kg) ~ 07

0  »
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»x) Ash (9 1 kg) 
x) Cattlemanure (45 4 kg)

xi) Fish guano (4.5 kg)-+- ash (13.6 kg)
xii) Fish guano (2 3 kg) u- ash (6.8 kg) 
xui) No manure

At Pilicode (laterite soil) the average number of leaves per palm per year 
was the highest in plots receiving cattle manure and least in plots receiving fish 
guano at the rate of 4 5 kg per palm. The production of nuts, however, was more 
in palms receiving ammonium sulphate, superphosphate and muriate of potash. The 
yield was the highest in palms growing on red sandy loam and littoral sand which 
received 4 5 kg fish guano and 1 3 6 kg ash per palm. These palms yielded 25 nuts 
per annum whereas those receive;] half the dose yielded only 18 nuts.

Table 4 1 Physico-chemical characteristics of laterite. red sandy loam and l ittoral
sands

Laterite Red sandy Littoral
Characteristics loam sand

0-20 30-60 0 30 30-60 0-30 30-60
r m cm cm cm cm cm

Mosdure / per cent) 1.48 1 67 1 78 1.90 0 28 0.28
Loss on ignition per cent) 5.28 5 48 3 41 4 15 0 77 0.87
CaO (per cenri 0 06 0.06 0 03 0 06 0 16 0 13
MrjO (per cent) 0 09 0 08 0 07 0 06 0 09 0.08
PjCL (per cenrj 0 09 0 09 0 07 0 05 0.02 0 01
K3Q (per cent; 0 23 0 23 0 13 0 11 0 15 0.05
Nitrogen (per cent) 0 09 0 08 0 05 0 05 0 02 0.02
Available N (per cant) 0 01 0 01 0 01 0.01 0 01 0 01
Available P O. (ppm^ 40 00 30 00 40 00 50 00 40 00 40.00
Available Y 0  (ppm, 40 00 30 00 30 00 20.00 20 00 30.00
pH 5 00 4 90 4 90 5 50 6 10 5 90
Mechanical composit ion fpor cent)
Coarse sand 48 71 42 03 59.60 57 90 76 80 72 70
Fine sand 20 84 17 83 16 50 1 6 10 10 60 12 90
Silt 6 60 6 00 3 90 2 80 2 90 2 70
Clay 23 86 33.24 20 00 23 20 9 70 1 1 70

At the Coconut Research station, fJalararnapurain a fni t i l i /nr trial involving 
three levels of N P and Y in factorial combinations ( 3 1 confounded design confound - 
incj NPK1 and NP'K*) with  two replications is m progress since 1964 This part i -  
cu i j r  experiment was designed to test only inorganic; fertilizers namely, ammonium 
sulphate a> N source, single superphosphate as P source and muriate of potash ns 
¥ source right from the seedling staqa The palms during the past 24 years hnvo 
riot received any organic matter application In this respect, tins experiment is 
unique and n  perhaps the only experiment in the wor ld being continued even after 
f/vo dei ides The levels of N were 0 . 340 and 680 g that of P O were 0 . 225 and 
450 g and that of K 0  were 0 450 and 000 g per palm per year
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f Ij 1 jjfOd J t If J f i /i/fcfrj
A m o n g  t h e  t l i r t i u  n u t r i e n t s ,  t u n s i s l o f U  o l l u M s  , ,M 1 ^  ^  j B l . j ; , : f i  £ir»|

o b s e r v e r !  f o r  N a n d  K  a l t h o u g h  s u p e r p h o s p h a t e  * p p l  -l 1011 1 1  ̂ j M n ,e i - i

effects i n  c e r t a i n  y e a r s  { T a b l e  4  2) i J u i i n f j  n u h u l  w f u i j  , (|>J r . j ' f  . e n l  .

t h e  d i f f o i u i i  e s  i n  y i d l r l  i n c r e a s e *  w e r e  m o r e  f u n b p  ' I J f J  J S  J f  'J  ̂ ^   ̂  ̂ ^  j ^ a i m  .

H o w e v e r  t h u  t i i f l e r u n c u s  d e c r e a s e  i w i t h  n  n o  e / . u p u n q   ̂ ^

T h e  ru  - u l t s  o f  t h u  s t u d y  d u a l l y  b r o u g h t  o u t  d i e  m i e n !  (, >1- b b | U •*
. , t t i. i if ** j •' ij 11 1J' ‘ Jduction Furthui. lliti if itii iilso showed tnu imp a • °  '

* . • i k  PK and I • r  ' tJFil ‘
N P K  f e r t i l i z e r  a ^  n v i d n m  m l  f r o m  t h e  t»i f | f u f i f. j f *  • • ^ ^   ̂  ̂ ^  ^

( T d t ) U -  *1 3 )  I t  m a y  t »»  i M j t . n l  t l t . i t  m i r o f j u n  " M - i l i 1 . i m j ' 1 1 ' e  : 'J ’ ’ '

t a t l i i M  I k i  i n i t  1 1 1 t o  t i n .  p a l m  1 1 Ml I h  • 1 11*1 & t *,1 7 > 1 t •*• I '  1 I *

recorded for thu N l \ K  cumhin.itMjri.

Som e of thu early experiments conducted a* P . !  < j  h . . * cj ^
l i u a k  a n d  l o a f  b u r i a l  a t  t h u  r a t i ;  o f  5 8 2 9 2  lu i- . l " ;  a n d  y S i
l ranch os of 1 8 m x 0 45 m rfu | in bet w urn row* o c o  j 1 J 
as tho application of 1 3 j  k* j ammonium su lphite . 0 63 "J  P JMI S j f j ‘al®
and 091 kg o fb o n e m a a l  pur p j lm  per Y^3r S im ra r l  ,\ fcPP cd o n  tq u a
nitrogen basis groundnut caku and ammonium s j  p h a t e  i i  j  J ' < J Te  o r  i r S - »  tie. same  
effect on coconut yield A comparison of different soar.*:-- f l  1 ncnriely
sulphate of potaslt muriate of potash (KC l)  and w ood  aso ^  r J’ ‘ of 0 4 : ' * J
K O  p r palm par year indicated that thu latter two  sii-uc-.s w r r t  u p t r . c r  to 
sulphate of potash Muriate of potash application j ! the rj<e c* 0 9 i g  k 0  P e f 
palm was not found to be bettor than tho 0 45 kg Ic.*

Table 4.2 Efloct (of N. P and K on tho nut yie ’d of co -onu !  c.' h  fcSf Coas’

Tall in tho red loam soil. Balararnapuram (nut > e d pef pa m ;

Year N itrogon Phosphorus Potash C D

Na N. n 3 P, P, Pm K K K. (0 05)

1976 3 1 11.6 16.4 4.7 14 6 11 9 0 3 12 2 18 7 4 63

1977 5.9 18 3 27.9 9 3 21.2 20 9 1 0 21 3 29 1 6 06

1978 6 8 18.1 24.9 9 2 21 2 19 4 0 5 21 4 27.5 5 60

1979 5.6 22 5 38 0 14.5 30 4 22.2 0 8 28 1 38 2 6 44
1980 6.2 22.4 34 1 15 6 25 4 21 .7 1 5 27 9 33.3 5 99
1981 15.3 26.7 40 4 23 3 32.6 26 7 4 6 36.1 4 i  8 7 47
1982 21.8 24.7 48 8 31 2 38.4 35 7 6 3 45 3 52 6 8 81
1983 14 9 25 5 36 5 22.9 28 6 25.4 3 4 33 5 40 0 7 64
1984 12 8 21.7 25.1 16 1 19 2 24 3 2 1 23 9 33 6 6 10
1985 43 0 48 3 60 2 49.1 50 1 52 2 6 7 67 7 77 0 11 11

Cumulativ e
yield 136.6 248 2 324 8 192 8 256 8 260 0 27 6 3 1 t  2 263 7 72 71
1976-1985
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Tab!*! 4 3 Effect of nutrient interaction on the cumulative nut yield (per palm) 
of coconut, 1 976- ‘85

N x K Nut
y ■ e !d 
(1976
1925)

P x K Nut
yield
(1976
1935)

N x P Nut
yield
(1976
1985)

M K ,  36 87 P„Ko 46 71 N P
1 U J  0

139.33
N.,Kt 179 33 PoK, 267 09 . N P1 n  i 133 96
N K, 194.21 PoK 264 67 N P' * 0  3

128 42
MrK, 22 00 P,K0 23.63 N , P 160.50
M,K 223 96 P,K. 383.75 N , P ,

N . P 
N P3 1)

357.21
N,K. 393 67 P,K, 352 92 226 92
N A  24 75 PA . 12 53 278.54
N,K 451.40 P K 303 94 N.P, 28 M  3
M / . ,  4 j 3  27 P K ,  * « 463 56 N P

-  A
414 76

C D ^0 05) 125.95

In o n " h ;f J , .

125 95 125 95 

it ,va . observed that application of phosphatic fertilizers
singly or in co » ' j t i o n  with N had no effect on nut yield. The fertilizer trials 
con I j~to J to >? j J/ tho response of coconut p il n to MPX fertil izers wi th  and w i t -  
hour Mg. ro/o if »1 :h i t  in latento soils tho fertilizer m"|inrnment of the palm was 
0 5 kg I 0 25 kg F^O ar J 1 2b kg K 0 per palm per yujr  Tho rosponso to applied
rrucronufner. ' i  v/.-b f ( J ' fertilizers was also studied m field trials. Tho micronu-
tr.ents tgr*‘ d w^re B. Nu, Mn, Mo and Zn in l ivida i l ly w i th  NPK or tho combination 
of all the i ncronij fr ien’ s in t!ie presence of NPK Ih»j highest yiold was obtained 
from N. P. K m l  / o  treated palms

Seven' boH rnrj’ i  h i .o  been conducted to study the response to NPK for
t i fers ii f i rmofi '  f • I cnri IrT• »i i In all thes-' cases, application nf fertilizers had 
prn I 1 1  f f .' ve in incr ining »,onut yield An oxpenmont condu
c t -vl ii i i i  i i >n il Ag r ic  l i b m l  Re .oar h St ition. Kum ir.ikom to study tho opt imum 
NPK r »gumin »nt of co .or; if p ih m  grn// in f |  it} th • h ickwater am.is of Kerala si in wad 
t if fertil izer ■ i t inn fn r h * . j u .id c reclii imed al luvium w. is in ponnral pffoctivo 
in increasing n ir y I • rh p; ti jh i i t  inr.ro,i e m yield w rj o l r  • rend w h on the pfilms
w e n  suppl ed wi th  0.2 > kg ri 0 3 J k | P o  and O.hH I g K O  par palm pur year.

L o n g  t e r m  i n o r g a n i c  f e r t i l i z a t i o n

he rhnir ' i  s in r.r»11 charm* al propcrtm and nutrient availah hty as a result 
of 22 /e *rs nf requl ir annu il norjli itron of am n lemm sulphite,  superphosphate
an I mar ne of r  r  i V j u / i r / i v j  I s o ire e / ilu 1 ■ ' m l h° N PK factor ihI e.xpuri -
n r.ni i hr. Co ' jnut Rase i r :h  Station. Ba'aram lpur.v-n. The soil samples were drawn
from 0 [. 0 < m rl jptl i  at a lateral diqt iru e nf V) r.m from the palm In addition, the

,.| r.nj f, rn rj ; t -' 0 go )b  and / *  100 i m wero k.n onllaclnd f rom
n oh I sgl »rjin | t reatmmis ri imely. the threo-f i  for combinations of N0. N,; Pn \\



and K,1# K. for chemical i irulysis
i • i p.111q iff tho (ic11r11 -

| fnjfl itlOlitfl i , ,
. Is .  M'-i.liB'J IhrouJ1. lolm' 

recotvin j  different r . M.lut.i t u r i m m t s  .n.mlm .«........  I >|.
r / \ t. . i I i n . l i /  . * I I 1 V I I i I 1 ' . J

analysis. Thu chem.cal analysis r j l 0 .5 0 c r n s o i l . n o  *  , | (11,a,h .n l l u a n t .d
p l ic i i t im .  o f i i .n i. ion inm  sul| j l . . i la  supoiphO'd.i 'J 'a  J " '  j>(

c i l  ol.lu 4 jJj W ll. inciuas nsj i..lrt -
Ihu soil i I...i . i .s.t .i j to v i .i / . 11’ I I ■ I® , Y  j . . / f i . i i i  4 BH ... fJ p lo ts  to

*'....." ' " t u t "  H.ilpl. .1... soil pH d«. 10 .b.oi ".of «• , Mo
4 38 Ml N, plots A i inI'.r In' i i ' l  w i s  u lm  men m l *» 1 ( ,e l , , l i / d .u r i
4 b). On tho nth... I. m l «•.< nl-iUlu 1,1 d, v i .n p u t  O l.tr
Tlmi ' i  I'lfnctv. .Vol.. ik. i i  i> I not only in tin. 0 to ■< ) o ./  , .I ‘ J A .1 f / | r » 1 hi!- , j J IJ 11 I L. I I I CJ I I Uf
depths fliiiM I) I » l * n  n( l  m | *1 1 ) 111’* |u/,MMn | v j ' I  pH I ; l  o w  1 ,

. t i .~ • r.i .1 <f , non of arr.moi.idCdi
ainmnmurul h m l i / . r -  is u well I'liciwn plmiiofn^t on Miu j. I
Imii l iJvrs iin riMKt*'. ill j .iv.ill ability ol %jiI Mn ■ 1 () *1?1 i J'd ' ° M,~* J
pH but piolnngod u .*< ol thu f iu l i l i /c r  m r/ lu id to u ro v o r< of M.t *c*n ,f J 11 V
suit depths through uxcuiisiVi* dissolution and I' 1 11 <

Tnb'o -1 4 Effect of NPK fuilili/»jr nuplic itiu.o on th i chami 
0-50 o n  soil under coconut

/ j| ■ f ij i act* r is th . of

Treat Organic Bray-1P E / h . E / 11 Fxf.li

ment pH cail tun (Pprnj K C-j Mg

I ppm) (nv- 1 00 *' rue/100

V) 9)

N" 4 88 0 46 76 9 94 1 1 55 0 79

N, 4 52 0 50 72 4 GO.5 1 05 0 71
N, 4 38 0 50 67 9 65 4 1 29 0 52
P • 4 55 0.49 5 7 85 8 1 35 0 81
P, 4 52 0 46 65.1 77 8 1 45 0.63
P.m 4.70 0.48 146 5 62 4 1 67 0.57
Kn 4 50 0 43 87.3 45 0 1 63 0 69
K, 4.57 0.50 57.6 90.1 1.55 0.59

4.71 0 52 72 4 90 9 1 30 0.74
C D (0.05) 0 20 0 06 31 8 15 5 N S N S
SE 0 10 0 03 15 4 7 5 0 33 0.03

NS: Nol signil icant

The S status of the soil was considerably improved fo l lo w in g  a m m o n i u m

sulphate application. Regular application of ammonium aulphate at the rate of 0 35
kg N per year increased the available S status of the soil tw o  fold The enrichment
had occurred even at very low depths down to 75 cm Large amounts of se.qui-
oxides inherently present in this acid sail could also have helped in the retention of 
sulphate.

Application of superphosphate increased the available P content of the soil 
2 5  fold at the highest level of application. Depthw.se analysis of the sod r e v e a l e d

P accumulation even at a depth of 75-100 cmfFin 4 i ^ so I re a -
.m ourn ,  of .e.quioxides, , h .  mobi. i .y o, pT l l l . o d  d i  ' T
however, revealed that long continued appl iCdtion of si °h  >&1 °  Th° r^ 5Japplication of superphosphate can enhance
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lha mov&rn&fil of P ndu du* \Jt f 1 J/ L‘rS ' t L  
m acid toi ls  In il*i& ifsi-pe*.i tfn= behaviour

of P I I I  the soil I* or l l ‘s ’ i

sjme ds i i u l  of b H « « / /  rambiM m u 'w e d  
during the ii ino of ft.ri i l ' /fef a p p ' "  anon 
mi ' j l i t  also Ijo idsporis fjlo for Hir Ib ..i lnr.g 
of these anions o di i -- .o l . id  t m s  from 
l l i ’t relatively more suturalt-d upper soil j
Id,, i . Tiie opphcai ori of superphosphate 
()vlt 11i•« ,tj jri. a l i o re»duc#d the Gxcharrg ,
imLN: Y * t of 11»■ • bo-.l flyridiCsjriii*/
(T.iblo 4 4 i This «Me< I could L»f perhaps 
due 1*1 the Iidiuonc* of Ca proven! in tne j
j, riili/^r rM 11m ■ I * n rt-p'.v «-l i  from t .e
r  x c  l i u f i r j ' *  S i i  i h f c  i C  I V j r h  u  p o s 

s i b i l i t y * -  f n o t  1 1 r u ' e d  ■: i l  • *  t h e r e  v w S  a

tondirr .  / 1 a  th rs * '* .r r to
in r.; j r» * ' i :.i ' j r :*■-'a of added
sup rpiiosppr !

Table 4 5. Cffoet of NPK fortd z*.*r .'<pplic.il.on on S an 1 ^ ;.f*.r j ,f f i o.a L<!.f y 
in soil (0-50 cm) under coconui (ppm)

Treatment S Fu r.m Z'i Cu

N , 75 0 2 :  8 40 4 ' ’ 2 01 0 80
N. 155 G 31 3 31 3 2 “ 5 0 79
N a 1 86 1 22 6 25 9 2 47 0 £7
P 133 9 27 7 25 4 1 1 - 0 87
P 143 9 22.3 33 7 2 59 0 79
P m 138 9 24 4 34 3 2 £6 0 80
K 1G2 2 24.1 31 0 2 t l 0 62
K, 143 9 26 8 32 6 2 78 0 £0
K. 110 6 23 6 33 9 2 66 0 £3

CD (0 05) 6 j 1 NS y 9 NS '  rTs*
SE 23 9 3 4 4 8 0 22 0 06

The application of muriate of potash increased the avaiiab e K and
organic carbon content of the soil. F g. 4 3). T n e e f f . c t  on soil  exchangeable was.
however, N dependant as revealed from the s ign. f i rsn l  N x K interact n Table 4 6)
Higher rates of ammonium sulphate application led to lower ng of so I exchangeable
K. Tne effect could be due to the removal of K f ,0m tne exchange sue by
NH, • as well as the H - ions generation in the mtnf.cat.on p r o ^ s s  Nevertheless
m general, there was a bu, ld-up of exchangeable K ,n plots receding munate of 
potash even upto 75-1C0 cm soil depth.
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I7 0 4 2 Effect of suporphosplnto
application on sod avail,iblo P
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F  ̂ 4 3  Effect of .pphcation of muriate of potash on soil available K and
#-.r/irir»rr mal IPT'J* ' J • • • • •

Tab I e 4 6

Nitrogen

M

M b in 

CD , 0 . 0 j ,

Effect of N x K f#artil i^or interaction on soil exchangeable K in the

0-50 cm  soil

K

41 9 
64 9 
j  /
4 i 0

n  x k i o o

Potash
K,

125 8 
75 3 
69 2 
00 1

K,

115.1 
59.2 
88 3 
90 9

Moan

94 1 
66 5 
65.4

rh„ , of !»rn. flHK. I - . M . / m, npphn.mon thn ov.uh.li.li.Y of f>
11 » it i \ i 11 4 I h■1 cl 11 i mi (« content

Zn Cu nivl M.-, was not t*. b«i * ' !« > » « . " "  <»••»»'« "  f" "
of ijnil w , s  ms nmf: smsll . r . o s , , V O  '•>

N n r n e n r  M p ta k ,  v<))| „  „ r o n W I „ w  of N f o r , . . ( T a b , *  4.70,

r . . " , ' Hr  t  y  | . , r  m , D I w i l f i  i n r r o  .9IIHI n to  o f  KCI n p , ) h . . . i t i o n  w h i l n  K

•l h S 0 , ' , , ' ° "  ' '  » n  , w e „  B B S .C IB S  I h S S O .  t l . B I R  W 9 S .1  S l R . T l y  i n C r C . l S O
• lr .ss.nns rleprasaad ,he foImr I • ^  q| app„ Bt, 8upfl,phosph«,o The

‘ T T  ° !  ! n l ,  rlw u l d  be due ,o ,ho Inaraas. in Ca con,on, ol tho soil
t P; ’  ... c , . — -.a,.„ . «   «
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Table 4.7a Eflei 1 ol lui t i l i /er application on null lent ' , ijinp'ii»il lun of I 21 ||i lu.il

Treatment N( ) »J( \ ) K r , . ) C d ( ) M.p ", ) S c „ )

N„
N,

0 91 0 114 1 48 0 2 7b 0 328 0 100

1.07 0 11b 1 39 • j  .• 50 0 352 0 1 Ob
r  0m g JM

N t 
P. ,

1 03 0 11b 1 19 0 344 0 340 0 104

1 04 0 11 2 1 31 0 2b4 0 330 0 105
u

P 1.01 0 118 1 33 0 281 0 339 0 101

P, 0 95 0 115 1 42 0 3 i4 0 348 0 107

K , 0 99 0 117 (J 54 0 30b 0 399 0 103

K ( 0 99 0 119 1 37 0 304 0 322 0 104

K 1 03 0 1 1 4 2 15 0 269 0 299 0 1 06

CD (0 05) 0 09 NS 0 91 0 0 # 0 0 ObO NS

SEM H O 0*1 0 01 0 15 0 030 0 030 0 013

N S NcM Ea I • 1111 t ll f l l i l

lo notu iht.it superphosphate application ovur hie year, d j noi  improve the P uptalre 
Perhaps the yield icsponso ot palms receiving t i u p c r p h o c p h a i u  m i y h i  bw dm- to 
tho increased uptake ot CLi rattier than P A similar obser ^ .i ion ac th.n ot P » an 
also be mado ot foliar S level of the palms receiving ammonium l  j l p h a l r  lir*:S 
pective of the treatments the Cl levels in the foliage //ere /a  II above the c r t i c a l  
level of 0 5 percent (Tabled 7 b). The nearness of the loca’ ion (about 2 kng to 
the sea coast would explain tho supply ol adequate Cl to the palms through w ind  
transport.

Table 4.7b. Effect of NPK application on the nutrient composit ion of the 14th leaf 
of coconut

Treatment Cl (%) Eg (ppm) Mn (ppm) Zn (ppmj Cu (ppm)

N, 0 61 143 468 21 8 3.9
N, 0.70 142 439 21 2 4 3
n 7 0.73 146 538 19 3 5.8
P 0.66 148 505 19.1 4.5
P, 0.72 135 459 23 8 3 9
P, 0 67 148 481 1 9 4 5 7
Ku 0 66 136 492 21.5 5 0
K, 0 69 152 466 21 8 4 4
k 3 0 70 144 488 19 0 4.6

CD (0.05) 
SE

NS
0.05

NS
14.79

NS
39 49

NS
4.9

NS
0.78

NS —  Not Signi f icant

R o o t  a c t i v i t y  p a t te rn

Efficient management of fertilizers in crop cult ivat ion requires a knowledge of 
the distribution of active roots 0f , he p lan l . An experiment was conducted to study 
the pattern of rout activity wi th mne-year-old coconut palms (var. West Coast Tall)
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growing on ac die laterite soil Phosphorus-32 soi l- inject ion technique was 
employed in the study. The experiment was phased over two years during the 
monsoon season between August and November. In the first year, the study was 
confined to 2 m radial distance from the palm and in tho second year the study 
was continued from 2 m to 4 m There were altogether fifteen P-32 placement 
treatments in the first year experiment being the combinations of five radial distan
ces: 30 60 100. 1 50 and 200 cm) and three depths.(30. 60 and 90 cm). In the 
second year exp-riment twelve P-32 treatments covering tho combinations of four 
lateral distances (200, 250, 300 and 400 cm) and three depths (30, 60 and 
90 cm) were included.

The data generated in the first year experiment on the recovery of radio
activity in the palm indicated that tho absorption of the radio-label was more or 
less uniform from various radial distances namely 30, 60,100,  150 and 200 cms 
from the palm (Table 4 8 ) A significant reduction was, however, noticed in the 
absorption of P 32 from 30 crn depth at 13. 33 and 71 days after application. The 
overall absorption of applied P-32 increased from 32 ppm on the 13th day to 
792 cpm'g le i f  ir th • en I of the experiment, 71 st d jy  after application. Tho 
absorption of P-32 from different soil zones between 2 and 4 m redius around the 
palm indicated that it was no: mfluncod by lateral distanco and depth of placement 
during The first 33 days (Table 4 9). However, significant differences in the 
absorption of rhe applied P 32 were evident at later intervals of sampling, 47 and 
63 days after P-32 application. Thus there was a marked decrease in the absorption 
of P-32 from 200 and 400 cm distances from the palm Among the threo depths of

lo _
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u
1
u
O01
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i no
I * t w n a .

n i
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o n  I A f f C F  fr m)
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I
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no go
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'g 4 4 Distribut ion of active rood  of coconut palm in relation to lateral distance
from fhn palm and soil depth
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Il
I . . mitfin ° n

placements, tho absorption f iom 90 cm w a1-* I'm lt‘ « i n  ̂ j f j11i ( *r»
| | | r £ 1 I I * t J I I i  OIH J

results, the relative densities ol u< live root -l f 1 ‘  ̂ A f|i (jrjr port ion of
of 4 m radius mound thu palm were walked out (I ,,, , ii id the
the rooi activity (.82 9 per cuntj was found w i th in  rin 61 * j i * m • *  1,1
palm (I i'j 4 4 j .  Il iu vertical distribut ion ol act r,J (| , f, J ch 'ply
confined to a depth ol 60 cm beyond whir h the r‘ jui dCl‘ * 1 1

h  < i I j f | ' i i - J f f * I ' • • » t
table  4 8 Absorp t ion  <d appl ied P-32 by coconut  p m 1 > d|m f g n

soil Julies wi i ln i i  ini iirtjii opto 2 m *a ,lJS • 1 J
lorrned values)

1 re itment 13

Later.il distance (« m)

30

CO

100

150

200

C D (0.05) 
Depth (cm)

30

60

90

C D (0 052 
SE

1 442 
(27 f>) 
1.398 
(25 0 ) 
1.445 
(27 9) 
1.202 
(15.9) 
1 272 
(1 8 7 )  

IMS

1.719 
(54.4) 
1 580 
(38 0) 
0 755 
(5.6) 

0 521 
0.403

0j  9 f *j  .

i O'.O 7
4 I

Dl , dft< f P u^eri e,4 

3  3 1 , 1

2 579 
(379 A )

2 514 
(320. G)

2 427
(207.4)

2.310
(204 1 i 

2 219
(165.4)

MS

2.670 
(468.0)

2.557 
(360.9)

1 997 
(99.3)
0.420 
0 324

I ■ 79 4
2 0 5 ' 

(449 1) 
2 * 23 

(419 3) 
2 023

(4^9 9,

U S

2 895 
(787.2) 

2.857 
(719.5) 

2.518 
(329 8 ) 

N S 
0 256

71

2 940 
,370.0)

2 918 
(827 C;

1 927 
1844 3)

2 7 75  
555 0 }

2 71b 
<522 5) 

NS

2 996 
(930 7)

3 009 
(1020 9

2 562
3-j4 5) 
0 2Gi 
0 201

VoIl ios in parcni l iDsos 
N. S. Nut signi f icant

d'.noto r c I r o n a f c m e d  valuos

M e t h o d  o f  f e r t i l i z e r  a p p l i c a t i o n  a n d  s p a c i n g

Studies conducted at Pilicode showed that epphcahon of 1 0 bg N. 
0.64 kg P;Os and 2 4 kg K O par tree year in tw o  sol.ts was better than b.ng e 
application. The yield increased over a five-year period from 43 5 to c 8 3 r.u's per
palm per year. The results obtained ,n another f ield ,r a| at K um arakom ” ind caied
that annual application of 375 g N, 478a  P O srr i  C7?,n i* n  ... . ' , f . , . , y =u = ancJ 9 h.O in basins was superiorto application ol the fertilizors in a ternate vpar* i * . . j

, u . ^ 1 Y6l rs apa m ImfcLr t r^n rhes  or by brocd-
cast. In another experiment at Pilicode w i th  n a l^ c  nrr  “^ - wni i  p..  .s growing on atenle sail n * ' 5B
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Table 4 9. Absorption of applied P-32 by coconut palm (cpm g leaf) from different 
soil zones w i th in  an area of 2 to 4m radius around the palm (log trans
formed values)

Days after P-32 application 
Treatment 15 33 47 63

Lateral distance (cm)

200 1.776 2 323 2.323 2.366
(59 6 ) (210 3) (210 3) (232 4)

250 1 350 2 049 2 106 2.180
(70 7) ( 112.0 ) (127.6) (151.2)

300 1 589 2 032 2 041 2.036
(38 8 1 (107.6) (109 8 ) (108.7)

4Q0 1 395 2 032 1.772 1.989
(24.7) (107 6) (59.0) (97.4)

C D (0 05) MS NS 0.34G 0 281
Depth (cm^ 

30 1 615 2.197 2 262 2.319
(41 2) (157 4) (182 8 ) (208 2 )

60 1.763 2.193 2,062 2.180
(57 9) (155 8 ) (115 4) (151.2)

O Q 1 530 1.941 1 854 1.924
(33 0) (37.2i (71.4) (83 8)

C D  -0 05 i NS NS 0 300 0 243
«- r  « * 11 J. 0.247 0.166 0 205 0.106

'  i r a n  r b * '  d  d i r f  r ,m  J  > m  , I . j l t J ' . 'S

: j : » i i * ■ ;

observe ! fyi * hr , Ic.■ ' g f i r t s l i / ' j f ; civ**r tho rn l i ru  area and ploughing in or
a p p ! j  r . r id r\ . r r . rl u b / dn - of 1 8 rn rudim; nnd 30 cm d pill nroiuul
11 fj p i , , s .r ; v j  r-i »llmd n[ applying fi^rlib/cr . in liii"<jr urn* .Ims in
b v  <ri ;11 1 r ; • i  .*,? p i!m m, ■ rn m l t ri b'irL"> w»'II w i th  ill- mol  activity p l l r rn

of | ! J’i 1 * * I

£ [ r ,, 11r pi/;i..mmi' hMi , l>* iii pmgr s i viik n I rn • I to study
t io  r*U t '.fi • ■ i ( i -i I r,, m i  .1 on [tin * jm w l l i  and pr > hi- I ivity of < nr • uml 1 ho 
tr r.-.l .,f r.'ir o m,( i  (' ''<«■. > '■ / . ' ' i n  mi-1 ID 10 m) .in.l
Il,r. . f. ,t - r  T ■ ,n„ - . f . f . i ' .-i ri i :'K, r- ; ■ I I f l  ll I ' l  I - I  > nml 0-1 »I n  I .0 ,
0 .(,R |,q II I. r ,  | , I- O I i / i  |. I 1 O [I f I1 I'm I" r ' II I Ii i i ‘ j i i ' t *  imli, il- i.l
til,I !• r i, i'. t q . til ... I T .   ............. ) v-l tii- v i ■ ■! •)  .........   ( ToMi- A t l ). An
1,„ r , ,,, h u , y |..) ....... , observed high r l*vnl» ol f« r l i l l**r  BppllcBtion
II, ,, rl l„ r. ,„ , ,r .,| ll r . . r . * - tv f i l  On I III" i i i l . i  It i.,.1 l .mvvr-11
mi l r..r i i i i /.-r tr- r,t v ; . t «l*o Sign. fir ant. Thu i. w ldur  ip " " I  |> »lm . than tho*#
s in  0-i It ' . M . - n  |.| r i h ' - n J :  I Ij Jit-.r M  f' r l ih /  ir £ip|'i'r- ihon ( I . i ' "o  4 . 1 J )
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Table 4.10. Percentau« foul activity of coconut pulm at di f f* iei . t
and depths

Depth ( tm )

60
9 4 

(1405 9)
6 5 

(990 8 )
7 7 

(1174 3)
7 1 

(1084 1)
4 0 

(019 3)
3 4 

(519 2)
2 3 

(344.5)
1 G 

i205 3)
Vnluflf l  m paronihus** i lunaiu leaf fJ-JZ con le n t  (mea' i  ' pmfg Ita)

Table 4.11 Effect of spacing and manuring on tho yield of
Coast Tall (nuts per palm per year)

lateral distances

itance (crn) 30

30 9 4
(1405 9)

GO 10 /
(1G17 1)

100 G 9
(1052 0)

150 5.2
(795 2)

200 3 3
(497 0)

250 3 0
(461 7)

3C0 2 G
(401 3)

400 1 7
(253 4)

90

2 2 
(329 9)

2 3 
(353 8 )

3.2
(492.1)

1 6 
(244 A}

3 0 
(458 8 )

1 1
(161 7)

0 7 
(104 2)

1 1 
(163 3)

coconut cv West

Year
Fertilizer level 

M ,  M, M, s,

Spacirg

S,
* s 3

C D 
(0 05)

1976 2 24 22 40 42.07 9^89 26 25 28 78 7 41
1977 1 06 36.54 55 37 10 96 34 78 47 25 15.78
1978 0.68 33 64 46 78 11 30 30 73 39 06 11 84
1979 2.13 42.12 69.00 17 03 47 63 46.70 10 60
1980 2.78 41.49 52 63 15 73 37 57 43 .CO 6.91
1981 9 41 16 07 52 83 16 18 39 06 43 08 8 49
1982 10.66 52 14 73 94 24 61 55 54 56 58 9 39
1983 6.44 52 54 70 20 24 14 49.38 55 67 8 78
1984 3.42 40 26 42 74 13 96 34.76 37 69 8 56
1985 11.72 70 45 81.19 32 44 61.78 69.14 13 73

Cumulative
yield 
per palm

107.81 415 85 516.71 106.56 417.70 516 11 73 56

Table 4.12. Effect uf fertilizer x spacing interaction on the nut yield of coconut cv.
West Coast Tall, Balaramapuram (cumulat ive yield per palm 1 9 76 -  85)

Fertilizer level
Spacing

M

S j (5 m x 5 m) 
Ss(7.5 m x 7.5 m) 
S,(1 0 m x 10 m)

13.94
121.92
187.58

CD ( 0 . 0 5 )

M,

149.12 
501 92 
596 51 
127 40

M ,

156 62 
629 96 
764 25



N i t r o g e n  d e f i c i e n c y

The coconut seedlings planted in the laterite soils of Vellanikkara occasio
nally develop foliar yel lowing in one or two years after planting. In order to 
investigate the cause of the disorder, studies were conducted with f ie ld -grown and 
oot-grown seedlings during 1979 - '80a t  Vellanikkara.

One-year-old coconut seedlings (var. West Coast Tall) were planted in pits 
of one cubic meter spaced at 7 m from each other. The soil was laterite w i th  a 
pH of 5 0 and contained 1.0 per cent organic carbon, 7 0 ppm Bray— 1 p and 65 ppm 
available K The plants received one-third of the full dose of NPK fertilizers in the 
first year, two-th irds in the second year and full dose from third year onwards- 
(The full dose of N, P and K recommended for an adult coconut palm per year was 
0 5 kg N 0.32 kg PaO, and 1 2 kg K,0)

Most of the experimental seedlings developed foliar yel lowing one year 
afrer plant ing Based on the severity of foliar yel lowing, they were grouped into 
severely affecred mildly affected and normal (healthy). Yellowing generally started 
on the older leaves which s'owly spread to younger leaves In severely affected 
plants, the colour ol the older leaves turned bright yel low fol lowed by necrosis of 
the leaHe’s from t<p inwards Eventually the lower leaves dried up. Mi ldy affected 
p ants were charac'e' sod by yel lowing of older loaves with younger loaves turning 
pala green Lear 3]mp es were co l luded separately from three planls belonging 
to each c -Jfegory

A pot culture experiment with on** year-old coconut seedlings (var. West 
Coasr Tnl j was c o n d acTod t o  study the nffnct nf NPK fertilizer troatmonts on tho 
fohar symptor. i and growth of the seedlings Fifty five kilograms of air dried and 
2 mm siev d la* :r,r«j an I from The i j . n o  field wgru transferred into concroto pots and 
ore seedhr g w - j  p mb J fo e ieh pot After two months, each of the fo l lowing 
treatments was randomly mb'fted to four pots

1 PI 1 00 g ur • i (dG per cent N )

2 P 7b g r/ in^rphosph «tu (1G per cent P O . )

J K 100 g r ir roo f  potash f GO per cent K ,0)

A Tip. : 100 g ur 14- / . g aiperphosph itn J 100 p muriate ol potash

0 Control . No fend zm

The fertilizers wi re ipnli 1 in four egtr il spins if six month intervals At
tho end of tki*.* ' 'penmen t jI p ri . I. the roots from each plant and samples from 
ever/ I* af of o* - j f h pi irit -verr-; collect-.' i for anal/ os

A r om pm -o n  of the fnlior nutrient crimp isiliori nf the three categories of 
the field grown p h n ts  ri ime'y ••■■/a.r-jly aff .t- I, mi ldly affected nnd normal 
indicated that the* cinconlrat iorej  of N, P and Tj m tho leaves r>f severely and mildly
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It waa also observed that the root production was signif icant ly higher in 
plants receiving superphosphate (Table 4 14). A perusal of the foliar nutrient com
position revealed that the absorption of Ca rather than P was comparatively more in 
these p'ants, though signif icant differences in foliar Ca levels were found only 
between superphosphate and muriate of potash receiving plants. In order to con 
firm the role of Ca in root production, the data were subjected to correlation analysis- 
Interestingly, none of the leaf nutrients except Ca yielded signif icant correlation 

0 5 -6 * )  w i th  root producbon. This f inding is of significance in the inter- 
pretat'On of the results of fertilizer trials Perhaps, the often-reported effects of 
superphosphate appficar on on coconut growth during pre-bearing stage may be the 
effect of Ca or S rather than P contained in the material.

E f f e c t  o f  S o d i u m  c h l o r i d e

Applicat ion of common salt rNaCI) is a common practice by the farmers of 
Kerj 'a state though the exact role of NaCI in coconut is not well understood. It is 
also believed that appl ication of common salt hastens the disintegration of the hard 
substrata {p l in th to> of laterite soil the major soil typo of the state. To find out the 
effect of lo ng term application of NaCI to coconut palms, an experiment was con
ducted w rh 24-year-o ld  hybrid coconut palms at Pil icode in 1976. These palms 
had been receiving NPK and lime as per the package of practices recommendations 
of rhi! Kerala Agricu' tural  University ti l l the commencement of experiment. The trial 
was laid out in a randomised block design with six treatments and four replications
mainfa ning six palm in each plot. Tho roi l of the experimental site was laterite
wi th pH 4 9. Th : Treatments p^r palm per yoar consisted of:

t Control
2 1000 g K,0
3 750 g K O -  250 g Ma,0
4 500 g K ,0 -t 500 rj No O
5 250 g K.O f 750 g Ma/J
6 lOOOg N j , 0

Potassium was applied n., y y . \ nnd Mu as NaCI in two splits All the palms 
received 500 g N 320 g F',0 . V  (><\ CU,r> nnd 1 /0  g MgO in two doses. I ho crop 
was r im  fed and all cultural and rn uvigement operations were fo l lowed as por the 
recommendations of the Kerala Agricultural  University I lie soil end loaf samples 
were col lected in I 936 in ord«r ?o nyMuaTn tin, offer I of rnnt inuous application of 
NaCI on the soil n  well  as nri Mm pi mt

When the m e in  yield was subjected to analysis of c.o variance, the treat
ments s h o w e d  signif icant differences m their influence (Table 4 16) Tho highest 
yield 'was recorder! by Tt (B0 nuts pnr palm per year) This was closoly fol lowed 
by f t and the difference between nnd T ( was not significant The yield of palms 
receiving only NaCI was on par w i th  that of control palms

As expected the love! of K and Na in leaves differed signif icantly by tho 
imposition of the treatments (Table 4 16) The foliar concentration of K in palms
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A'eH Coavl To
Table 4 15 Effect ol NaCI on the yield of coconui -

Y i e l d  ( n u l l *  P»t r  p a , m  P e r  V e d N  

P o s t

T reatmeni

K.O NaaO Hfe
(g per palm per year) treatment

1973-'76

T 0 0 58 64
1 . 1000 O 08 31

T. 750 250 58 67
T4 500 500 59 81
T. 250 750 4 07
T 0 1000 58 95

C D (0 On)

Treatment
1 9 8 0 - ' f c 5

7 5  3 7  

9 2  0 7  

7 1  3 2  

6 3  3 0  

7 0  4 1  

6 1 1 2

A r.j u6It ‘j
m e a n

0 9  7 2  

6 0  6 4  

7 2  6 2  

6 4  6 1  

6 3  0 2  

7 5  3 6

10 49

A f 13 ri o n s
receiving full doso ol K O w 11hou t Mu O '.v.r# 1 1 2  pfjf cer ' A ‘ r "
vmg full dose of Na O (wi thout K O). it w  .i 0 • 0*  P r '
K a n d  Na w a s  e v i d e n t  f r o m  t h o  n e g a t i v e  c o r r e l a t i o n  b e t  ve< '* 

l e a f  ( - U . 5 9 1 4 * ) .  I n  g e n e r a l ,  t h e  p a l m s  r e c e i v i n g  h i g h  l e . e l  

h i g h e r  a m o u n t  o f  Na i n  t h e i r  l e a v e s

re : e i -
b> t A  r-ef]

j  Na content of 
i t  lb  r ,> ~J t  u  ,-{ y

Table 4 16 Effect of NcCl
Tall

on thu leaf nutrient le.el  o f  cc-.or A J . t  b * L  'j c j t

Treatment 
(g per palm 
per year N

Nutnenl
P

content
K

o '  leaf 
Na

A ‘A Z. ' 
r  j

•

-'•'2 C ;

KaO : Na,0

T, 0 0
T 1000 0 •

1 67 0 11 0 62~ 0 32 0 78

oI1 o 0 ' 6
1.38 0 12 1 .12 0 25 0 76 0 17 0 80

T 750 250 1.36 0.12 0 9 4 0 20 0 74 0 14 0 77
T* 500 500 1.69 0 12 0 86 0 24 0 72 0 27 0 82
T, 250 750J 2 02 0.12 0 84 0 25 0 78 0 14 0 77
Tf- 0 1000 2 11 0.12 0 60 0 25 0 82 0 23 0 79
C D (0.05) — — 0 67 0 02

Among Hie soil chemical properties only ava lab'e K s ta t js  was found to
d ffer signif icantly (Tablo 4 .171 The observation that PH E2 and aggregate
stabi l i ty of soil aro not adversely affected by the appl icat ion of r j a7  •nd c : -°ts t tat
application of NaCI to a later,te soil of pH 4 9 receiving an a n n u a l  ramfafi of
3200 mm w i l l  not cause any detrimental effect on the ph>s co -ch -m .ca l  p ro p -n  es 
cf the soil.

In order to assess the influence of common salt cn tho qua!,:, '  parameters 
coconut water and the oil were subjected to various chem.cal analyses (Table 4 1 8 ,

The N a  content ol c o c o n u t  w a t e r  i n c r e a s e d  w ith  i n c r e 3 s . n g  r a t e s  cf  6 p p  c a t . o n  o '

NaCI. The content of coconut water was s igmf.cant ly  correlated w i th  N a  c o n t e n t
cf  copra (r —  0 665 ). The ccpra weight  Der r u i  a'-* r  « » nn,
affected by the application of NaCI. It was observed that t h e l U e l * u\ ™  Ca!
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Table 4 .1 7 .  Influence o f  NaCI applied to coconut palm on soil chemical properties

Treatment Avai l  Avai l  Avai l EC

(g per palm able K able Na able Cl PH (mmho

per year) (kg per (kg per (kg per per

K ,0  : NaaO palm) palm) palm) cm)

T, 0 0 168 117 95 5.14 0.12

T, 1000 0 623 108 99 5.29 0.12
T, 750 250 497 106 85 5.25 0.11
T, 500 500 469 118 85 5.39 0.10
Ta 250 750 294 121 74 5.39 0.13
T 0 1000 189 131 100 5.40 0.11

C D (0.05) 128 19.89 57.2 0.41 0.04

Mg and Cl in copra was not significant ly influenced by the treatments. However,
Na content of copra increased with increasing lovel of NaCI applied. The Na
content of copra in T, was 0 018 per cent whereas in it was 0 047 per cent. 
The trtatments did not influence the quali ty of oil

Table 4 18 Effect of NaCI on qual ity parameters

Treatment Coconut water Copra Oil Nutrient content of copra
(g per weight reco (per cont)
palm per K Na per very N P K Nu
year) (%> (%) nut (S)
KaO Na,0 (0 )

0 0 0 203 0.048 123.31 56 47 1.573 0.226 0.776 0.027
1000 0 0 231 0 031 109.19 57 37 1 616 0 211 0.606 0 018
750 250 0 26 i 0 034 134 75 52 99 1.401 0.190 0.662 0.019
500 500 0 242 0 047 131.88 60 47 1.443 0 205 0.768 0 024
250 750 0 247 0 048 106 44 54 20 1.494 0 221 0.740 0.027

0 1000 0 182 0 062 125 81 58 48 1.452 0.219 0.673 0.047

CD (0.05) NS

NS Nor Or-jn ff ,inr

0 013 NS NS NS NS NS 0 013

Another experiment >vns laid nut in 1076 at Pilicndn using newly planted 
D x f  coconut p »Im; Trio ?r Mtmonts were the fi.inio as ihoso in the above 
mentioned experiment with the diff^ren' n tfiat the treatments worn given from tho 
date of plant inq These experimental palrns have not yet reached the steady hear
ing stage and therefore rhmr yield d it i are not discussed in rnlation |n the treat
m en t ; In general, observations on the mnrphrj logiral ( haractnristics nf tho palm 
show that partial substi tution of K.O by f-Jg O as NaCI n  possible) without  affecting 
the growth parameters of the p i lm  (Table 4 Id) Wholher the morphological ex
pression wi l l  reflex t m the yield is to be confirmed from tho datn to ho collected 
subsequently The early f lowering index nf the palm was rolalivoly high in treat
m e n t  receiving M iCI as compared to those recmving KCI nlono. Thorn was a
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r,-lance w 1111 iho mtrodkihr j  Ifcvt-I 
gradual bui ld-up o! K and N.i in the luavy . m a' ,} ^  ^  ^  &(>|( a |b0 However
of K or Na HDi.liml ll.It> was inn* fur ihu aval ^  ^  ^  1Q4 , 93 , rj
the range ot variation in the content ol availab u . ^  j>|,y&ic al connnr»t i
whi lo  that of available K was from 84-750 kg ha 1 ^  &0J| Wfcre n0l
mmsturo retention characteristics and aggregate S a )  
adversuly affected by the application of fJaCI

T a b le  4 19. Lffact o l  NaCI on growth and le . i l

palms

nutrient content of Dwarf  x Tall

I reatmunt 
Ul l ,ur 
palm per 
year)

K 0  : Nn O

0 
1000 
750 
500 
250 

0

0
0

250
500
750

1000

C D (0 05)

No of 
lunvus

on tlm 
palm

15 30
17 21 

13.23 
18.43
18 16 
17.48

2.84

L i m V I')'. T . i r l  / 1 J u i r i e n t C O  l i t  I Fit
a 1 \

o f  1C tj f

p r o d u 

ced

M o w  

o r  m g f j

(P«

P

r i. t n l )

Y ( J . i C l

( 1 9 7 6 - index

1 9 8 5 )
0  6 0

7 3  8 6 1 . 0 0 2  0 5 0  1 9 0 95 0  2 1

7 3  - 3 1 9 4 2  0 7 0  1 3 1 8 f 0 . 1 5 0  7 2

7 8 . 2 5 2  5 8 2 . 1 6 0  1 7 1 52 0  1 8 0  7 7

7 9 . 2 9 2 . 3 3 1 9 2 0  1 7 1 . 3 1 0 . 2 1 0 . 7 3

7 2 . 7 3 2 . 6 3 2  0 1 0  1 5 1 2 0 0 23 0  6 7

7 7  4 6 2  3 8 1 8 0 0  1 6 0 5 0 0  4 1 0  6 7

1 0  6 0 1 7 3

r-.
OO

0  0 2 7 0.293 0  0 5 5 0  0 7  C

Facto rs  a f fo o t in g  n u t r i t i o n
Cultivation of high yielding varieties and hybrids is be r g  p p u h r fc fd  ,f 

rccont years in a bid to boost up coconut production. Not much .V ie d io n  h .s 
been, however, given to tho probable differences in them fert I zer r  qa m mc.nl 
Studies conductod m tins l ineal  Pil icodc have clearly indicated d-ffcrent ci uptime of 
nutnonts by different varieties and hybrids (Table 4 20) Tun p pu ar var erlics 
hybrids namoly Lakshadweep Ordinary, Phil ippines, Cochin C h in i  J®*a, West 
Coast Tall, Gannabondam, Chowghnt Dwarf Green, La P i iu w e e p  O rd iT my x 
Gangabondam, West Coast Tall x Gangabondam and Natural  Cross D.vsrf (D>Tj 
were compared to eximino t l u  roPihvu absorption o '  n u t r r  v s s shown by 
foliar and soil analysis. These palms v/;re in the age group of 35 to 50 
years and wero receiving uniform fertilizer dosas annual ly.  It w a i  ob iarved thet 
barring the levels of Na, Ca and Cu concentrations of all the other nutrients m die

loaves varied signif icantly among the varieties hybrids. West Coa*t Tml. G&nga-
bondarn. Natural Cross Dwarf, Lakshadweep Ordinary and P h i l t p p in * i  were found

to be more efficient than others in the absorption of soil N We t Co 'Sl Tall was
a so found to accumulate more P in the leaf compared to o ih*rs  The v ar ipfes such 
□ 3 Cochin China, Philippines, Lakshadweep Ordinary. West Coast Tal l G-""=.bonda«n 
and Natural Cross Dwarf contained relatively more K in their leaves then ethers In 
generaL variety Java seemed to have the lowest c o n c e n t , , , .ons of N. P and K .n the 
leaf Gangabondam accumulated large quantit ies of Mg in the leaf W - Ct C naS l

Lonient o i  I all x Gangabondam was found to be me
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An * 3‘ o' Cochin China was the highest. The highest concentrat ion of 
Mn 527 a s observed in Lakshadweep Ordinary x Gangabondam palms os
ag rst  a I -ve1 of “ 8  ̂ ppm .n Fh Iippinas

T . e 4 20. Nutn'eni concentrations in the leaves of coconut genotypes

N P K Mg S Fe Mn
G v no’yoe ( ) r ) (°o) r  ) ( j ) (ppm) (ppm)

L a : c a d i v «  Or im .r/ 1 34 0 111 1.36 0 272 0.102 378 259
P m u p o  r e s 1 23 0 113 1.37 0 245 0 094 326 181
C~r . _ Ch.r. j 1.14 0 111 1 46 0 234 0.078 455 235
Java
Laccadive Ordinary x

1.03 0 107 0.85 0.216 0 084 414 287

G ir g , jond-.*. ’ i 1.03 0 1 14 1.00 0 230 0.100 366 521
Tall x Gangabondam 1.19 0 117 1.09 0 302 0.132 293 323
Gan j  ibor.dam 1 43 0 119 1.39 0.326 0 086 301 248
Natural Crosi D warf 1 36 0 114 1.19 0 310 0 142 272 265
Chowghat Dwarf Gre an 1.03 0.120 1.07 0 272 0 154 386 256
West Censt Tal 1 41 0.133 1 .25 0.198 0 172 349 348

C D (0 05) 0 282 0 013 0 369 0 071 0.024 124 1 93.8

The pa’ *ern of seasonal variations in the concentrations of macro and micro 
niTr ants in tn-j palms d d not d ffer markedly Nitrogen content of the loaf doclined 
w.rh the onset of nm nsoo i  and increase 1 fo l lowing the application of fertilizers in 
SeDtember fF.g. 4 5 g Heavy leaching of soil N during the rainy months of Juno 
to October m u i t  b j  raapons b ’e for tho reduced uptake of soil N by tho palms. Il is 
also imoorf m t  to no*e that the N consent of lha leaf is very low irrespective of the 
genotype and that at no other time during the year, did it npproach 
the cr heal lev* of 1 8 per cent Perhaps foliar yel lowing commonly
encountered in p^lms grown along the West Coast of Korala may bo due to N 
deficiency Unlike N, there was a steady absorption of K by t fie palm with the 
onset of monsoon which declined, however, m December With the fall in K fovol. 
the absorption of cal urn and Mg mcreasod. a trend which can bo attributed to tho 
antagonism among these mono and divalont cations A slight improvement in P 
content and ,i drop in S h / e l  of the fohage wore observed during rainy season. Tho 
foliar levels of Cu and Mn d j  not v i r / much wi th  season, howovor. a slight decroaso 
in Fg concentration was noticed

As in the case of foliar nutrients, the chemical characteristics nf soil hanms,
except for available P and fJa /wore also influenced by the variety hybrids (Table
4 ? 1) The soil pH ranged from 4 38 for Chowghat Dwrwf Green tu b  24 for Natural 
Cross Dwarf The lowest organic m i l te r  content, f) b per cent was fui ind in 
the soil basin of Java as against 1 2 rJ p^r cent In the case of Ganga
bondam These variat ion* cannot be considered as inherent to the soil 
Instead, prolonged growth of tne palm rnigtif have altered the soil environment 
to varying degrees Probably, genetic variation in the number and distr ibution
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patterns of roots and natural root exudates as well as the rate !of degeneration 
and reganera’ ian of roots might have been responsible for these obsorved changes 
in the roGt zone soil characteristics. Heavy bui ld-up of available P and K were 
noticed in the soil basins fo l lowing regular application of superphosphate and 
muriate of potash to these palms Tnese results do indicate the possibil i ty of 
skipping of P and K fertilizers in laterite soil for certain period. The lowest 
content of exchangeable Ca /.as observed in th9 soil basins of the variety Java.

Tab'e 4 21. Y e d and chemical characteristics of soil basins of coconut genotypes

Yie'a" pH Orga Ava i l  Avai l Ava i l  Exch
( ru ts nic able able able angeable

Genotype per carbon P K Na Ca
palm (per (ppm, (ppm) (ppm) (ppm)

per year) cent)

Lacc idiVa Or-  nry 101 0 5 07 0.7 I 99.5 465 13 8 512
PI 76.2 5 20 1 04 58.5 335 13 6 542
Cochin Ch n i 79 0 4 80 0 74 93.7 513 19 0 508
Java 65 6 4. 8 0.50 G1.5 272 12 4 314
Lacc^d ... Qr i r / x
Gang.il 109 8 4.73 0 32 76.6 376 15.0 348
Ta ' G , j j  r V ' i v ’ i 92 4 •1 °3 0 80 33.7 262 16 4 363
G i" Q i  4 6 0 r 9 i 20 112.2 4 7o 16 2 524
N it r Cr- i i  j  • -i 120 0 5 24 1 60 106 5 269 17 0 540
Ch j h 1' ’ D • f ' • ' n 7 1 5 d 38 1 69 87 2 284 1 G 8 474

VYe*i C . * .: 7 f 63 7 4 5 9 0 04 101 7 333 15 4 441

C D  't$> 0 20 0 20 fi S 1 9 n s 1 50

* V . n r y r « t 91 i 1nJ L, IM'II ' I nt

S o i l  S'i f '  n and  r* I ' r io n t  ava i l .-L i i l i ty

r  1 ; , r ■ Tr i r i  • /  .11 u r  d - u  • o n d i t i  mis  nf p o u r  n o i l  d r . i i n . T j o

D a s ' j i t 1"  t h  5 ! r  , r . , r. ; J  1 • r ' j  i i  n,  f j r o w n  n n  b u n d s  i n  l o w - l y i n g  i i .  f i r *  i s

e n d  ! ' v j  1, i » ’ ■ '51• r r ih w 1 1 ’ f r • 11u  I n . t i ' n  j f • »r r . i ) i r  i i  1 • 111 »t r y  i s  a

con - n • m p 1 ° n ■ 1 b t •r j r r 11V ( i iH p v i 'd y  |I»*vmI,,«I d i i f n g  hruivy i •■ua
jn ih< r n c  . j  ,r. * \ / i n  • t - ‘ r * l y  I 1 ■•!• h  r lnur i «» fivo m  m i b i  rg  > i t » n g

from M : i I n i *  r T! ... dp r* '..vin»? w  bu inundation .duo lal-rs
p|., , f , , ( i i ,  ill* i '*‘1 Hint in i i M m i  .in s. v. r
rrt.i / h ! r u I ; , 11 It 9 < m h dp-.v 11IIJ S'.fl frtcn f il 111 *« I H'ini I Id d Ml I Id Mind* » ' II
jn e, i j r in ' i ,  In Ii ' ' i # s i  »if .lb i v >« lh*» v/iils*r In I i ̂  iiimiu or I* ss
s.itur a I r. I a r du M-« i uni‘l <ry P'.n

r, jrI I tn J  i* i ifes //"re colin p> I fr rn t vn I »• ilion- vi/ , Chemapcln ri
and f l ' U J ■ of K"i d i ■ ' i• i At < r i l» in m ,  it w  is pus t h i n  |.i nht.un n d |  u  nt

wul i  and uh - m  b us1 r • •«11r '<i For coir- m  r v  ^  tho nbbr^viftigne l i l t  and
M»11: wi l l  b' i i ,  I l i r i' fh r in d .igiMtM hu rai l ing .mrl nnri hush rutting nrrns
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Table 4 22 Physico-chemical characteristics of t a a r - d c  a> a

Lq : , ! i c "
Soil property Cnernan- Cneman- E d i - . -ad . E : >- d j

chen ;,i) chcn (d ) v j (D)

Sand ' ) 79.30 32 70 t o  10 55 4Q
Silt (X ) 13 3^ 8 00 22.70 - 5 30
Clay (%) 5 20 3 CO 14 70 22 23
pH ( 1 2  5) 3 50 3 60 4 60 4 23
EC (mmho cm) 6 50 6 03 9 60 8 "0
Eh (mV)
Organic Carbon (n )

240 00 
1 15

320 03 
0 77

278 00 
1 29

285 00
- 47

Bray-1 P i ppm) 9 eo 27 50 19 30
• w

1 9 30Ex.K (pprr.)
Ex Ca (me 103 g) 
Ex.Mg (me 100 g 1 
Ex Fe (ppm)

2 1 8 0 0  
4 19 
6.63 

28 10

275 00 
3.5"* 
4 84 

43 60

354.00 
4 78 

10 77 
55 20 

4 60 
828 00

w  w  »
J “• - -

4 01
9 S3 
7 40 
2 20 

1212 03

Ex Mn (ppm) 
Av.S (ppm)

1 80 
1080 00

1 33
444 00

a Nan-husk reimg area (\HR) -x Exchangeafc!-
b. Husk-reninj area (HR)

'i »2ilab,e
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In situ measurement of Eh at the root zone ot coconut palms revealed 
that the radox potential was hgher  in places where retting or husk  ̂ as prc .t jsd. 
It ranged from 1 33 to 499 mV in H R areas as compared to - 1 11 m'/ to 174 mV in 
NHR areas. The H .S evolved during the anaerobic husk retting process may be 
reiDons'ble for raising the Eh by precipitating Fe* " formed in the soil as FeS.

Studies on the changes in soil characteristics aro relevant because alternats 
dry and flooded conditions exist in many areas The data relating to the dynamics 
of nutrient elements and other soil characteristics upon f looding of soils from 
HR and NHR areas are given in Table 4.23 The soils from husk-rett ing areas 
//ere init ial ly having a lower pH than the soils from adjoining NHR areas. Pre
sumably. increased acidity upon air-drying of the soil could be due to the oxida
tion of iron sulph'des leading to the formation of H2S 0 4. This observation also 
corroborates w i th  the highm in sitti redox potential of soils in the HR fields. The 
lower tha in tial pH of the soil, loss was the incroaso in pH upon flooding. Thus 
the pH increased from 3 26 to 3 65 in the HR soil from Chomancheri as against a 
pH rise to 6 0 in the case of NHR soil from Edakkadu. The pH of the soils, in 
general, mcreaied duong 5 to 10 days of f looding, thereafter it decreased. A 
slight increase was noticed at 90 days of f looding. Redox potentials of the soils 
decreased fo l lowing submergence and attained minimum levels m 5 10 20 days. 
Flooding for longer peuods tended to increase the Eh. Tho rate of decrease 
in Eh was faster in NHR soils as compared to HR anils.

Increase m electrical • conductivity occurred soon after f looding the sods 
and reached peak values in about five flays Thoroaltcr, there was a dccreaso at 
ten day3 of f looding Beyond ten days, the EC increased and maintained the 
original lev* The pattern of change in EC was similar irrespective of Tho type of 
location However, the electrical conductivi ty was found to be comparatively less 
in soils from HR era s

Flooding the soils increased the concentrations of extractable FoJ " 
(Table 4 23) Tho release of Fo2 *• in noils of HR areas was comparatively lower 
than that in NHR sa l . Extractable FeJ * increased exponential ly w i ih  decrease 
in Eh It j n r r I rl it a O n fold increase in Fed f occurred w i ih  nn Eli drop of 
every 233 mV The V  value for tins relationship was — 0 944**  accounting for a 
variation r<f 89 p*r  ̂ r A r  /  high concentration of Fc 1 (of tho order of 500 to 
3025 ppirg a’ fairi ihl • in the .a soils upon flooding may lead to iron toxici ty m 
coconut p j tn  i  Comp iro I to F- •, the release of M id  * from the soils fo l lowing 
3ubmerg^nro w is  v ry loss Hie flata did r-or reveal any apparent different ns in the 
tr insform i imn In Mn h o t ,'/eon HR and NHR soils

jMbmergnnou ef soils o suited m the increase of availahl" f1 Reduction 
of fern p11o3p11.jfri and phosphate compounds co precipitated w i th  iron oxide to 
rhe more soluble ferrous form was attributed to the release of P in submerged soils. 
F 'tractable 10, - incrc-ised in Mended soils during H im initinl stages This mcrnaso 
wag fl lmrijt t v i r,< Hi \ or gina! sulpham status of the soils The f In rn I ion of
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N u t r i a n t  d e f i c ie n c y  d iagnos is
Standard sation of leaf tissue fcr foliar diagnosis of N, P and K in relation 

to yield was carried out in cosonut pa! ms (West Coast T3l l)of  tho N PK ferti l izer trial at 
the Coconu* Research Station, Balaramapuram. For this purpose, samples of loaf 
lamina werg drawn soparately from all the leaves of the experimental palms and 
analysed chemically

The N content of leaf increased w i th  increasing aga of the leaf ti l l  leaf 
number 5 and thereafter steadily declined whereas the content of P and K cont inuo
usly decreaied w i th  increasing ag of tho loaf (Table 4.25).

T ib le  4 25 D str.hution of N P ami K (por cent) in difforent leaf ranks in rolation
to level of nutrient applied

L* sf
position" N,

Nitrogen

N. n ? Po

Phosphorus
P, Pa K,.

Potassium
K| K;

1 1 20 1 99 1 98 0. 6 0 15 0.18 1.14 2 24 2 54
2 1 58 1 94 2 01 0. 5 0.15 0.17 0 75 2 10 2 38
3 1.54 1 99 2 05 0 5 0 15 0 17 0 57 1.37 2 24
4 1 68 2 19 2 23 0 6 0.15 0 18 0 44 1.68 2 04
5 1 85 2 21 2 1 1 0 7 0.15 0.1G 0 35 1.53 1 92
6 1 93 2 37 2.22 0. 5 0 15 0 18 0.36 1.19 1.79
7 1.79 2 22 2.42 0. 5 0 15 0 18 0 32 1.30 1 63
8 1 84 2 19 2 67 0 4 0 15 0.13 o o 1.23 1 65
9 1 79 2 03 2 24 0. 5 0.14 0 17 0 28 1.19 1 61

10 1 91 2 15 2 12 0 5 0 14 0 17 0.28 1.15 1.57
1 1 1 83 2 19 2 05 0. G 0.14 0,16 0 28 1.09 1.55
12 1 77 2 13 1 86 0 8 0 14 0 17 0 23 0 98 1.45
13 1.95 2 19 2 12 0 5 0 13 0 16 0 23 0 93 1.44
14 1 43 2.04 1 93 0 6 0 14 0 16 0 25 0 86 1.37
15 I 51 2 03 1 04 0. 4 0.13 0 17 0 26 0.86 1.23
16 1 51 2 19 2 03 0. 4 0 14 0 . 1 6 — 0.81 1.19
17 1 63 2 10 1 96 0 4 0 12 0 15 — 0.75 1 15
18 1 68 1 9 7 9 0 0. 4 O 13 0 15 0 70 1 10
19 1 76 1 05 1 01 0 3 0 U 0 15 — 0 65 1.05
20 1 r 8 1 04 1 80 0 4 0 13 0 1 4 0 64 1 05
21 1 56 1 07 1 80 0 0 0 1 2 0 13 O 6 1 0 93
22 1 32 1 81 1 7 / 0 7 n 13 0 13 0 611 0 9?
23 1 40 1.37 i 89 0 1f O 1 t O 14 0 6 / 0 93
24 1 41 1 7 3 1 ' 7 ') 4 9 12 0 14 O 52 0 91
26 1 70 1 59 1 60 0 4 O 1 1 ll 1 1 0 52 0 83
26 1 ?2 1 Ol 1 90 0 7 O 1 7 N 17 0 4 1 0 H1
71 1 18 1 70 1 bo 0 /I 0 13 O 17 0 4 4 O 77
23 1 2 \ 1 51 1 1) O 4 o to O.l? — 0 35 0.75
29 1 40 1 40 1 69 0 1 0 10 O.l.j — 0 32 0 71
30 1 26 1 93 1 06 0 9/ . O 00 O 12 0 4() 0 72

m inrf in<j fr mi 111 h 1 hil l / . n ll a ft■ll!
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Another s tud/  was undertaken to standardise the fo ’ iar diagnostic technique 
in coconut palm and to work out regression models for pred ct ing the yield based 
on fonar nut" ent contents The pa ms were selected from three different zones of 
Kerala sta’e namely, the Coconut Research Station, Balaramapuram. the Agricultural  
Research Station M a n n j th y  and the Regional Agricultural  Research Station, 
Pilicode The leaf samples drawn from leaf positions 2, 10 and 14 from each palm 
weraanal/sed for N. P K Ca, Mg and Na. Attempts were made to standardise 
the leaf posit ion and nutrient status which w i l l  best reflect the yield as wel l as 
the critical levels of the nutrients in the index leaf.

The observations revealed that application of N. P and K resulted in an 
increase in the content of these nutrients in the 2nd, 10th and 14th leaves. The 
number of leaves retained by the palm was mainly a function of potassium applied. 
The highest correlation of 0 710** was registered for the leaf posit ion 10 The 
number of leaves returned was also significant ly correlated with yield (r =  0 .735* ' ) .

The y e!d of the palms was significant ly correlated with nitrogen content 
of 2nd -Orb and I4 jh  leaves, the highest coefficient of partial correlation being 
registered by the 1Q*h leaf (r 0 493**)  The partial correlation coefficients 
between y eld and phusphorus content of leaf lamina of the three leaf positions 
were not s gndicant The coefficient of partial correlation between yield and 
potass’um cor  tents of 2nd and 1 0th leaves were s ign i f :cant, the highest values of 
0 432* * being recorded by the 10th leaf On the other hand, the contents of calcium, 
magnesium and sodium in the leaf lamina show'ed significant correlation with yield 
only in the case of the leaf posit ion 14 (Table 4 27a and 4 27b).

Table 4 27a Coefficients of correlation between yield ond NPK content of the
leef lamma in relation to leaf position

Leaf No of Coefficient of correlation (r)
posi Location pairs (nj N P K
tion

2nd Balar inmpuram 214 0 315"* 0 031 0.319*"
Mannuthy 60 0 334*" 0 083 0 223
Pihcode 60 0,402* * 0 213 0 842“
Pooler! 334 0.475"" - 0  164"* 0 355*"

10th Bnlaramapurarn 102 0 f j 1 1 • " 0 0 2 / 0 191**
Mannufhy 60 0 488* * 0 145 0 215

Pilicode 60 0.369* " 0 103 0 563**
Pooled 312 0 518"* 0 1 9 9 * " o C

D • •

14th Balaramapuram 1 6 J 0.366* ' 0.009 0.172*
Mannuthy 60 0 071 0 036 0 270
Pilicodo 60 0 366 0 014 0 185
Pooled 283 0 338** 0 2 0 5 * * 0 223**

• S ign i f i can t  nr 5 p*»r c*n t
Significant ni 1 p•"r T I*vpI
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Leaf
posi
tion

2nu

, i - ..on viblrl arnJ ( ’n. iir.rj Na
Table 4 27b Coolti. rents ol lo . io la n o n  b u *  v f

content ol the I - - I  in m la t io "  to lout posim-u
Cod llitieo is ol c o i ih I . i i .on l i j

10il i

1 ‘I to

Location

ti.i laitimripiif.im 
Mannuthy 
P 111( I hIm
Puolud
[ L i L i m i m  »|»ur, im

Miiniuitliy
Pilu
Pooled
B;ilwnm<ipur.im
Miinnuthy
Pilicode
Pooled

I Jo. of 
pairs (n )

J  I A 
n<J 
i o 

jd 4  
i s> 
(.0 
no

312 
1 03

GO
GO

283

Ca

0 I 0 0 ’
O 2^0
o ooo**
u 0 0 8 - " 
0 000 
o On8 

— 0 2AH 
0 007 
0 . 2 7 V *  
0.1 70 

--0.2G2 
0.28b**

Mg IJu

(j 1 03 O 22t>*'

0 2^'J — 0 2JG

u 096 0 068
( I  ( ' t o 0 012

0 0 8 <j 0 807

0 021 0 022

0 29 4 ’ 0 167

0 1 30" 0 035

0 2 6 3 * ‘ 0 057

0 191 0 092

0 143 0 056

0 0CQ 0 215 '

• Si jn i ’j nnt .it 5 i ■ r c m  •> vcl
• * S I Q n 11 I U t j f  11 - i i  l | J > j 1 c m i l  l » u » j l

N u t r i e n t  d i s t r i b u t i o n  p a t t e r n  in t h o  c r o w n

A comparison ol nutrient distr ibut ion in the crown of h e a th y  and root 
(w i l t )  diseased palms w-.s r r r i e  i<> another smd, n . .  con:en!rat»on of N mr reased 
from the first (from thump,  to -he fourth h-.if nod then m um'a incd  a steady level 
upto 15th leaf beyond which there ‘.vas a gradual decrease <n - r A (w i l t )  disea
sed palm (Fig.4 6) . Almost similar pattern was seen in healthy pa.ms also Neverthe
less the N content of healthy leaves was como ir i t ively much lower than l rat of diseased
palms especially in the upp'-r 16 fronds In the case of phosphorus, the concentra
tion increased init ially unto 4th frond in the diseased palms and decreased gradual ly 
thereafter. Tho hea l th /pa lms showed .j gr idual djcrease in P content Irgm first 
to the last frond. In younger leaves upto 10th fronJ, tho concpc ration of P was 
higher in the diseased palms than in healthy ones r ^ v o ^ d  * '  n L a i  the coi cent- 
ration of P in tho diseased palms war, n u n  d i r t  of th- heahhy paims In both 
healthy and diseased pa'ms mere was a gradual decrease in f o u r  K level w i th  incr
easing age of the leaves A ,  in the case of N. the K level of the healthy fronds 
was relatively less than that ol tne diseased ones.

A gradual increis > in the concentrati in of tohcr Ca w r s  ooser ie^  w-in ir»cr- 
easing age of the fronJ in bot i h n l i h  / m i  diseased palms (Fm  4 7) Calc ium  levels

were higher in dise?sad palms upto the first twelve ranks compared to i h d he-dlhy 
ones. However, it was less than in the healthy pain,s beyond 14th leal V . j j j r * -
sium levels in the foliage decreased steadily .v ,th mcreas ng rank of the 'ea? Tne 
diseased palms registered a Ivgher Mg cont9nt n  all tne leaves than healthy pa;rns 
In the case ol S. tho concentration increased upto the 8th frond beyond wh ich  there 
was not much dif 'e'ence in healthy oalms. Evemhough a similar trend was seen .n

«
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Fig. 4.7.
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the diseased palm also, a decrease in levels occurred in leaves beyond the 20th rank. 
Upto this rank, the concentration of S was higher in the diseased palms than in the
healthy palms.

Iron, I eve Is did not change much with the age of the leaves (Fig.4 8 )  The con
centration of Fe was more in the leaves of the diseased palms. The manganese concen- 
tration remained the same upto 10th leaf and increased thereafter upto 1 6th leal in 
the healthy palms. Beyond 1 6th leaf, Mn levels remained almost constant. In the 
diseased palms. Mn levels were higher than in healthy palms. However, the pattern 
of distribut ion of Mn was almost the same upto 20lh frond; thereafter, there was an 
increase in the older leaves

Generally, the diseased palms registered a higher level of nutrients in their 
foliage than the healthy ones eyxept for P and Ca. In these two cases, the foliar 
levels were less than that of the healthy palms in the older leaves beyond the 1 2th 
frond. Another observation was that for most of the nutrients, the differences in 
levels were much more conspicuous in the younger leaves than in the older leaves 
In fact, the differences in nutrient levels between healthy and the diseased palms 
were absent for P, S and Ca if tho nutrient composit ion of the 14th leaf was consid
ered for comparison The differences in nutrient levels were much moro pronounced 
if leaf rank* 4 to 6 were considered for comparison This indicates that the generally

I

j  J

0 /} g : i  f0 2 0 7 ̂  1

l t  ■ ; AMk n (sOQTWILT^

, H f V I M r  ---------

Fig 4 8 Distribut ion of To and M r  in the leaves of healthy and diseased palms.
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accepted procedure ol sampling thu 14th leal tor nuin» ‘ J aU,\ UJ{J\ (w i l l )
not hold good it coinpanson is iu by made U i w u u "  BUItilble
affected palms. For this purpusa, younger lau.oH i ,r- 

in the coconut crojj
Tho distr ibution patterns ol several nutncmts s ha(| Ca, S and

indicate that N. P. K and Mg are relatively more mobile "  ' ' t(j t0(fTlB| | iu tn .
Mn. Perhaps, tins may be hie reason lor the decrease o - ‘ 

ents with the agu uf the leaves

P ro p o sed  u ie h n .g u u  for nutrient d e f i c i e n c y  d i a g n o s i s  dls,tm,)L,.slifed
The obsontial mineral ini tneni elements in coconut « nature of

into two groups b ^ o i l o n  the yield response to ll ie applied l e " i  i /eis an 
the rol.itionships btitwuini loliar ni i lnent level nod yield ol nuts and 01 o op

g r o u p  n
GROUP I

FOLIAR NUTRIENT LEV E L—

Fig

78

A -critica l level. B -  level below which visual deficiency symptoras 
appear. Regions 1, 2 and 3 represent foliar le v e ls  associated w « b  
sufficiency, latent deficiency and visual deficiency symptoms respectively.

4.9. The relat ionships of fol iar  nutr ient  concen t ra t ions  w i t h  y ie ld



Group-1 nutrient elements which are directly involved in coconut production include 
N, K and Cl whi le Group-l l  nutnent3 which adversely affect the palm yield only 
when their levels in the leaf are too low for the satisfactory growth, comprise P, Ca, 
Mg. S and probably the micronutrients as well. It is proposed that chemical d iag
nosis and correct on of deficiencies based on foliar critical levels are effective only 
in the case of Group-1 nutrients while visual diagnosis is the most practical approach 
in the detection of deficiencies of Group-l l  nutrients. Routine leaf analysis for the 
diagnosis of 'atent deficiencies of N, K and Cl and correction of their deficiencies 
based on foliar critical levels has been recommended for sustained yield in coconut 
gardens Regular monitoring of the foliar levels, of Group-l l  nutrients is not 
recommended. The leaf analyses in this case, wi l l  be helpful only to confirm the 
visual deficiency symptom* of the suspected nutrient.

S o i l  t e s t i n g

Eventhough chemical analysis of soil has been recognised as a means of 
detecting deficiencies or toxicdies of nutrient elements, not much attention has been 
given in this area to develop soil test methods suitable for coconut gardens. Slow 
progress in the development of soil tests may be mainly duo to tho laborious naturo 
of soil te3t--yield c j  ibration studies with a perennial tree crop like coconut.

In view of its importance, studies were conducted at the College of Hort i 
culture, Vellan.kkan to relate nutrient concentrations in various soil zones of 
coconut rh'zosphere w i th  that of the foliar nutrient concentrations. Among the avai
lable i orients studied namely, P. K, Co. Mg. S Fo. Mn. Zn and Cm, significant
corre'a* gns were obtained only for K Available K content (ammonium acetate
extract) of 0 25 cm soil depth was posit ive ' /  correlated with K content of 6th leaf 
(r 0 p57** l  a.iLi 1 z.., fc.u‘ - r 0 6 9 4 " ' ) .  The cnrm1 >!:on cuu i ficionts were 0 304** 
and 0 71 5 * ", respectively, for tho 6 th and 1 4th fronds when 50-70 cm soil core was 
con si I r *d Available K rnnVjfi t of 75-100 cm depth also yiolded positive corre
lat ion! of 0 61 1 * " end 0.731 * * with the K levels of the Rth and 14th leaves, respec
tively The correlations between available K content of 25-50 cm and 0-50 cm soil 
depths md foliar Y In /e . were however, not significant.

fh . so11 i j *(* V* c ifi itr itions wore also correlated with yield of nuts
(Tdb.v 128) Here nq an, the ae! test valm-s fur 0 50 cm soil depth were not
corro'arr d with yie1 I lumber • . , 0  lC> - o d adh, • • Imnge.abln K wns positively
r rrel p. I w U u . i ’ I ,v i i i a t i i  * i . »of 29 -50 em d if if 11. av el iljlo Fe a m la v .n
I able C u q a v e p T  tive enrr*' itmri ,vdh yield f xch imjenhln K and available /  n 
conl»j rd of tie* 50-75 t m so 1 d ir>f v r n  nnsaiv : /  rairrelatod with yield whereas,
in th *'«iso of 74-1 Ofj  i m soil d 'th only e ** lunf innldn I' sleiwed Mgnifnanl rola
fKinship with yield The r a i l n  mdi ifn fh a .enecei mn ,e nl ife n tr• i« tan! is
suitable for o / iln iting the av nl *b; ■ K sf iru if t i n  m  end sad basins Min data
.Tso suggest t Ii d ta'*' ing 0 >0 r t i  s ai ■ ■ i ' id iblo K ta ds m ca om 11 g Kdm 15 may 
not g»ve reliable inf dm dean ■ i i to i t I K * / u i > I t / ? a Mia i r ibn Instead soil samp 
Ins from 0 25 cm d**|dl» or from deeper I i/ors hnlnw 50 mu would ho morn approp-
r i da and a 111 j j| ? f »r f n  fa i p ) j f. I v *nt i j i | i 0-2 i ( ai s el I lyor does not support
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f ic l ivo roots, QOod v.Ofrelii o r  . . .n  ••bieinfc i b t ' / . f fe  ■ !■ l  r f  r ,lfc * 
fol iar K 19val and yield Perhapi H n iy o  f 1*^ f 1
BUrfac* layer imyhl  hn in f lu b i i .m j  i.iv r c u c n n  !* ' *j \ V • 1 « ‘

T a b l e  4 2 8  C o n » i u i i o i  ( i j b u s l m  o * lj *

Soil 51J11 & & * Tplir j  • ’■ p in  ' . ■' A. * < /
i har.ii l • rin11> ft

O (J 0 26 25 f f . 00 >5 / 6 100

Ori j j r i i  carbon 0 dUi* 0 065 6* 656* 0 266 0 845“
Bray 1p 0 10) 0 113 0 051 0 2 30 0 1 65
Exch K 0 093 (i 500* 0 216 0 t 20" 0.71 7' ■
Exch Ca 0 068 0 385 0 1 66 6* 1 c 4 0 6 67
Fx- h M».; 0 033 0 375 0 128 0 000 0 106
Available S 0 05 7 0 122 0 122 0* 1 :5 0 269
Available Fa o n ; ! 01  73 0 502- 0 - 2 9 0 004
Available Mn 0 087 0.096 0 122 0 222 0 166
Available Zn - 0  207 0.390 - 0  024 6 6 j  • 0 151
Available Cu 0 031 0 246 0.547 0 126 0 241

■ Signified t ai 5 per com Ib.el
Sign i f i can t  nt 1 per corn I . veI 

df 14

The available Fq and Cu contents in the 50-75 cm dep’ h were a'so  corre
lated with yield Howa/er,  the trends in the relat ionship! of tnose n y r  ent i  in 
other soil depths were not as consistent as that obtained for K

A sinking influence of the organic carbon content oi 0 -50,  25 50 and
75-100 cm soil depths on yield was observed As the palms were not receiving
organic matter applications, the changes which had occurred could  be mainly due
to the rate of addition of organic matter through degenerat.on o< roots as wel l  as 
root exudates over a long period
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CHAPTER 5

A g r o m e t e o r o l o g y  o f  C o c o n u t

G S L H V. Prasada Rao

Coconut is grown «n the low and nvd land regions of Kerala under rainfed 
condtHons To a ugh tha Vate is on j o  wed w i th  plenti ful rainfall (1479 mm at Paras- 
sala in rhe aouch to 3562 mm at Hos iurg  m the noril i) .  the crap is affected by a 
p r o lo n g - j  d rought  from J jnuary to May. This is part culnrly true of the northern 
d . v n c t s  of Cam ancre '^d KjSiranod where a dry spell pn.v j i ls  from November
Mrough M i /  Tp 5 ^d-/ersely affects crop gro.vth an i product on It is due to tfiis
reason rh if r  product ion per unit urea isles - in the north rn p u ts  of Kerala when 
compared w i th  that of the sauthern d stricts whore the rainfa I is evenly distributed 
Bemg a coast I star*:-, th » surface air ».omo-?rafuru is m :m; uniform throughout the 
year the m . i . n " j  v’ t ^mparature Mumg 27 C Surface tempvrjturo. tiler afore. 
d o M ; not mh j  ’ p y i  -.-Mi an J production Thu w • jtn r f i t m  like low' solar 
ra i ia r io  i h pi r-s: * -a ham dd/*  lug i ram1 HI an J .lou iin s» and low ev.ipotran- 
s p i r i t  r j j -  g ton .rj 'J’ T . v ^  t monsoon torjoth.-r with the soil mo'siuro deficit 
dur.n i tn * J o n  r imp.-r nut production to a rjro it fxtunt.

W e a t h e r  p a r a m e t e r  , nnd n u t  y ie ld

■ft , >? / I T i ds -V * Co.i .t T id p i l m  pl-jntud m 1922 under rainfed
COnditiO* 5 l a O ;r t'V-  ̂ I r\ :l /  tr irult i jr. i l  R-iTur :h St■ *tio Pilicod ■» WHS 
g qr,,ri fr->n| i ' j - ’ j r.'j 7 * f . j  111 J Mi corr i .p at hot .7 cm t in  no isonal rainfall and
th-j y iu 'd of th r*.t * 1 J I > • / • ir . -v.i • wur*.'id uur ( I all'*? h 1 )

l a *  V i 'j j \ <• Tu r ril* r. r o i d  .» j r % yi "Id w is po it v r ly  cct r * h ied
w i*h O l ’ *b« r i i A jr.I rnin f  i ' vh I- it n i*. ii 'U -.n / 'ly . ;m i-d.it. I w i th  Jun.- to
AuquSl  i 11 r i f 111 Ihv,  i J l . / . l  th..t Mm V I . '  .. f.l MUM-, mi I r on pm nt ly
m r r • j r 11 Sir rl .r.n I t v  i * * . '  nnd pm m m . w m  - k im h  •. and high r imfal l
d jr n i 111; > ) i o W • U rno i i  u  ' ' H i  i I i Im r  . 1/ i f f - '  ».m! Him s - nnd ye i r \  yi« Id
of co joni j t  f h  * d jr i o i n it / .  •' f f i r t h . '  s h . w d  Hi it Hi-* maximum mil  yield 
(70 h u m  n-*r p i lm) w u r  » r d I  m I t 1,J nnd tlm m im m u m  ( I h i m i s  p. r palm) in 
1951 Tn# high yield in 1949 could b« i tfr ibulod to low w«t«r d i f ic . l  (184 mm) 
f r o m  November 1948 to Apri l  191/  «n I t i n  low y i f ld  in 1851 was du f i lo  high water 
P f f i c i l  (595 mm) from Novemhur 19491a Apri l  1050 Interest.ugly. Ihw water 
-ur j o s  dur.ng fuly I ‘ *50 ( 1 M  1 m m )  w as all > h oh whencninpared to Mint ol July
194/  (934  mm) It apftaara t i »t tho d r /  «pell Inr six months horn November to April
and t i n  hi jh r n n f i l l  d im. j Ju l /  I ».r- i n  I Hi . . o omit yield m tho f i l lo w in g  yoar

consider .hly
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Table 5.1 Correlation between Hie seasonal rainfall and annual < n. onut y.e d

Pihcode 1 9 4 2 ’82

Parameter

RsmfiJI during Or lolmr in April and 
yu Id nf Iirst v* ••
Rjmtc II during Oci 1 f: ‘ »
A\ t, , ml yuild  ̂ I seem 1 yn.ir 
Rainfall i 11j r 11 «j O f f  . i b u r  to 
April .liid yield of thud year 
Rainfall duiinvi Juno lo August 
and yield of first year 
Rainfall during Juno to August 
and y ^ l d  of second year 
RaintrJI during Juno to August 
and vield of third year

'1 S Not Sigiii icaet
Si fj Significant

Thu influence of weather parameters on the yield of coconut g rown in the 
back water areas of Kuttanad und^'  ramfed c o n d e m n  Wgs also studied from the 
data available m the Regional Aqncul imal  i.esearch Static, >. Kumarakom The yield 
data gathered over a period of six years from Ibd  tu * 2 ° ^  a. h  lized Weather 
paramolers such as the maximum and minimum temperatures relative humidity, 
rainfall, number of rainy days and thu average ram per day wore corsidered for the 
study. Correlations wore v/orked out batween each of the above weather elements 
and the average annual nut yield for that year and for tha t-.vo successive years A 
signif icant positive correlation was fmjr.-f between the monsoon rainfall  and the 
first and the third year nut yields (Table 5 2) The average rainfai '  per Hay during 
the year and the monsoon reason iJune —  September) had a signif icant negative 
correlation with the second year s nut „ ,A p js im /n  co r rec t ion  between the 
average rainfall per ra in/ day during the m onso jn  season a n t  the third year's nut 
yield was also observed

The correlations between the different weather elements and nut yield ar<! 
presented in Table 5 3 it could na seen :nat ther* vvas a s igmf ican ’ negative 
correlation ( r = - 0  9212) bat.vaen tha y.-.ld of r u t  d „ r n  «he ih i ,d  v«*r and the 
annual moan maximum tamperatura of the fust year However, the values of correla
tion were not s gmficant Juring the monsoon J u n e —  September) but significant 
during the pre-monsoon (February -M ay)  and pos,-monsoon O c to b e r - J a n u a r y ,  
periods. The reasons for a signif icant decline ,n y.eld during the thud year waa
attributed to the high temperature prevalent at tha ini t ial  stages of inflorescence 
development.

Correlation bigmi i
coeffic ient 1 din n

f i )

i) 034 j NS

r-0 2»" i Sig

0 1598 NS

0 0240 NS

0 3141 Sig

0 0 1 1 2  NS
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Taole 5 2. C c r re at ion between rainfal l  and annual coconut  y ield.  Kumarakom,
1 9 8 1 - 8 6

vaneble First Second 1 hird

yefir year year

Total ra nfal l and yield -1-0 4362 -  0 4686 -1-0 6590
Monsocn m i - fa l l  z r*  yield J-0 8069" - 0 . 7 0 3 4 4-0 8352
No oi r *my days and yudd -f-0.1585 -1-0.2360 4-0.1708
Monsoon rarny days and yieia .1.0 8174- - 0  6250 4-0.7225
Average rainfall par raT.y
day d j r i n g  the year and yield - 0  4817 - -0 .8365** -j-0.7356
Average ramfail  per rainy day
during the monsoon and v eld 4- 0 0941 - 0  72 ' > 4-0.9135

g n i , i ; ^ n ’ j i  5 per ceni  .evt-l * “ ?. iflr if i am n i 1 i ur ceni  level

The increased nut yield in the third year due to an increase in the annual 
ra.nfad c o u td be due to enhanced production of female flowers. The number of 
f e m a f ,o Arers n  coconut is determined two years prior to the maturity of nuts* 
Tne correlat ion between the monsoon rains and yield also fol lowed the above 
pattern of response and th9 r values were still higl cr, indicating the importance of 
monsoon rams m determining the yield of coconut in the* backwater regions of 
Ku'tanad

Fable 5 J Correlation between weather parameters and nut yield

SI
No. Characters correlator!

1 Pro-mons jOn mean maximum temperature :< 3rd year yielu 
2. Post -monsoon mean maximum temperature x 3rd year yield
3 Annual mean maximum temperature x 3rd yoar yield
4 Monsoon rainfall /  current year yield
0 Mon ,non r unf ill /  3rd year yield
6 Number of ra ny days in monsoon x current year yield
7 Annual avsoige rainfall per rj m y  (Jay x lecond year yield
8 Average m n f  i l l  r.uriy day during monsoon x second year yield
9 Average monsoon rainfall Mir.y day x third year yield 

10 Pre-morn »on mean relation humidity / current year yield

-Sinn.f.<-_nnr i r  r.% " * .itjruJM. nnf M 1 . Invel

R a in  fo i l  a n d  b u t t o n  s h e d d i n g
The stud'es conducted at lhn Mogmnnl Agricultural Research Station, 

Pi I ir ode during 1933 '34 to quali fy the effect of rnmfall on hutton shedding on tun 
Was* Cna ,t Tall palrm of uniform age and growth indicated that 11ir* number of 
femalo f lowers and percentage hutton shedding were low during D n c m r 'w  to 
February (Tab!* 5 4) ^  significant positive correlation ( | 0.7048) was n\no
observed between the r.umher of f^rnaln flowers and the percentage button shedding

r’ value

—  0.7794°
—  0.8947* * 
- 0 . 9 2 1 2 ' *  
+  0 8069* 
-{-0.8352* 
-{-0.8174*

0 8365*
— 0.7344*
l 0.91 35* ‘ 

0 8462**
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T h e  m ax im u m  numb* .• ■ i 1 ' "•
Bum m er m o u th s  tt. 1 i >> '/ , / ■ 1 '
(D ece rn b u r Ja n u  .ry

Ti:b!u *3 4 Sr ' I '•'
i sher l f  | ir i ' j  i i m  ’ j 11« j I * • W».  \

i ( y  mfl

S i . r { Mar b M  i / •

S o u 111 W e  f r < i < it ( 11>i • •
•JuilH E M o n  >.m ( f i i jU ib-r  M j . u r r r ; .  

W ' * v  r (Lb< r h ' r  r » , a:i..ry^

. r  
I /♦ r |j« * ■! '

pu li I , i r j

f i t
I *

ot n r  f I' rl b|hr* i , ■ ] »■- ca

3 M.rj
r

i . ri, i iti/u u T wi

Tho button shedding it n i f f  d tit h n n  d . a ^ o f  8 : r 
South \7* '.I monsoon. Ha* Mudy .o rg  > *• d

n thy p ' r  i f1’ o. in,in, , 'an q r ’

. • dri r»g 
p- r r • nt |

. 2 02
69 70 j
29 '»2

1 dij i  ng 1116
^ • o-r* j* ons

r,fi- i  iy

Table 5 5 Ccrrel i t i '  ii i t > n  d id
( per ■ * a \ j 1 0

l . -  -r, -  «

Wjuti ier  p a (. nob.r

M.iximum temp miuu < C f 
Minin,urn temp.r ilure ( C) 
iMo o ‘ n in y  d.jys 
P..onfall (n m)
Intensity cl r i r l  j!! i m n  h)
Fr.ght sunbhir p hi i ) 
R e l a t i v e  h j  n  I t /  t t >r • n t  i 

R la! vo humjcJi'y . p - rcu m  
Pin evapoiaton (nun d j \ )

“ i n  m ir i; i ]  
n * i • * .  i i i r  i

L.' rr . ' .71 
‘ 9

0 3 2 - ^ 
—  0 5

m m

_ ’j
i- C Z' J  W  *- W  V .

0 5279 
0 - • 5 '  3
0 1 320 
-0 ' 6 2 5

~  3 =

5-1* ddir.g

^ . r  ot
p r i  r^nc e

N S 
0 05 
N S 
0 01 
0 01 

N 5 
N S 
fy S 
\  S

rj I 'j ip i  i ro

D r o u g h t  nnd nu t  y n l  J

The cocon,,. n Hn.s m tlm no.r,, m ,llsIr cts fcvC, 3,3 , . e ^  ra!!y af(e_.e i
by sail moisture Miuss fr m Duron her to I '  », h o r  r  ̂ T* *. i l l  u r f r o r  ' s  '
prolonged dry spell extending , .-0 , ltl ,

further. The unpriced, n lu l  drought dunnn 7 ' !  i h  "  ' " ' 2  . f L *

! f - e!V. ! - . ,,0m e! 11 NovcnVui' r 1s,8 2 t o  13>.h June 1383 *i  P . i ^ T i v w W
the coconut gardens in the tract m . i ,  • j  ,
and  the exnrflssi-m r l  -ir d a ta  o n  . v 'e k ’y s :  I r o  5li.re def'C it□ me Lxpr«-bSion nf uroopin 1 sv iiDn \c at
leaves of coconut palms ,s an cririy - ’ J t  , Jrcwjping of to w *
period, weekly a, dity indices a  „  , , otk0i1 u .s/rnptnm of tha sort m o ttu r *  stress) during th s

at Rea ona! A g r i r u ' t j ’ al Reseflr':ri
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Station P 'code and an arb i t rary  c lass i f ica t ion  was derived for  assessing the effect 
of drought on coconut  palm (Table 5 6).

Table 5 5 Criteria for assessing the effect of drought on c o c o n u t - a n  arbitrary 
c las i f icat ion

Arid ty 
index ( .1

Visual stress symptoms 
on coconut  palm

Drought
intensity
ratmg

Standard week 
in which 
symptoms are 
noticed

65

65-35

No visual symptoms

Drooping of l o w r leaves

Slight

Moderate

c5-100

Pro j n j - g  
with 100 for 
5 wesk

Prolong ,*d 
wi th ' j j
for 5 - 10 wee

Beginning of drying of droopad 
lonves: but ton shedding

Drying of drooped leaves, 
ful l ing of tender and immature 
nuts; burn ng on nuts due to 
the hign ml aiaity of radiation 
D r /m g  j / m p t o m .* due to drying 
up ot die* spindle le d

Largo

Severe

Disas
trous

46-51 (12th 
November to 
23rd December) 
52-4 (24th 
December to 
23lh January) 
5-13 (29th 
January to 
1st March)
14-17 (2nd 
March to 
29th April)

30th April to 
the onset ol 
monsoon (June 
13th in 1983)

■ • -
r img : , . classif ication, the fust visual symptom of moisture stress

(droc-mi g of I* sves) -v.j; manifested when the weekly aridity index reached 65. An 
ar id i i /  i.. Is* iho/t :  hi s I I to severe Ins1, m yield This clas3ilication. based on 
visual « • M t o n v i  of dnu jgh t  o n , , o - o . m i ,  muds further refinement to relate drought 
expres . i n  o d l i Th p n / s  o h > j im l  J p e e l  , u f  growth v m  j - v i  moisture strr s-,

Tho month I n I d /  ifrln.ns during Ducumhur hi April lor the selected
. # f ty | , 11|1|M. fi ,, , :lr* . I mi.he normals and ihn dat i are

state : , of Kara' i o r n - • n 1 11 •'
I mscntsd m F..5-a '• /

L . f l l ' r .  C | fl'Hil 11 ..bll'l'ur to /Vl'lll .ii solfi ttci l  Mean month /  mo /  ,ni - * 1 •'
. h i I  r u n  < o i  K» r ■I »

Fable 5 /

S ta ton f 1 • r j f . T ! . r .J r / M.iich April

K na ragode
Hil icof lo 
t o» Inn 
Frivandrum

3 7.69 
3 /  O'* 
10.22 
4 83

75 tO 
fi5 f*4 
J 3  8 5  

2 8  0 5

ffl) 44 
85 2d 
44 2 7 
46 66

93 2d 
M2 0 7 
49.04 
49 35

74 52 
64 33 

8.86 
17 09

65



■ f u l f i l l !  ■ Ol KtFfclft. tilts iĈ 1 1 |I,{-W
Il could l*o seun that m l    ^  ^ onuf y i i d t ' h *  m Hiu

seldom go**  .d'ova 06 p e n  cm dunng „ c m i i l | condition*,
southern i iuci*  *uMet f r o m  soil mui»iui« •*

i i k i f i r fb d u r in g  It i i iubfy-M fty  1983 
Severe drought un.uirod m tho noil piunuuncwd only ifi the

n e w t * * . .  tl.« e l f - c io f  1983 i i ,ou(|Ii>  ...... .. p r o d u c t , . .  . . . .  I

s u c c e e d i n g  y u u r  i l & b l a  b H j

, , . . . I  i oi <j i i k I  i i i  i l l *  K t g i o n a l  A y i i t u l t u i . l
l a b l o O B  Monih lv  dii' l • ' i " ' i i " l  " UI V'«> ol the ffci '" 25 lie)

HtiSUilll.ll Stl I   I ' l l"  o,J* d u .m j 1 '

Month oi 1 9 / 9 - H 3

tho yutii (lillMlI J

January 1)735

F&bru.iry 1 !499

March 1 !)1 42

Apn' 18822

May 1 7321

June 1 1767

July 12390

August 16435

September 16467

October 1 1927

November 9795
Decpmbor 9082

Annual nut yield 161382

i ' in r r , 8 4

12049 12241
. r, A t ■.
I

17C32 1191b (3? 42,

211 39 1 2090 (42

24951 11732 (02 01)
27241 11293 (58 59;

21752 8452 (51 .1 4 ;

18269 6554 (64 12,

20354 8509 (53 10,

1 9340 5595 (50 40;

16131 9625 (40 33;

13248 7917 (40 24,

11487 7062 (38 52,

224299 117030 (47 79.

1980

9421
15268
23872
27685
23010
16232
18701
18301
17314
10131
14443
12532

 -

214806

• Drouqh l  yoa i
*■ Pu rcon tago  de c l i na  d j  r I ri rj 1984 1 0  t u ' r t s p o n d i n g  m o n ! K c f  1 o J * e v i c u t  >c,,f 

( d r q u q I i I  v e a f  )

Tho total production in the 25 ha farm of the Regiona. Agncu.tura l  Research 
Station, Pil icodu during 1984 amounted to 1 17 lakh nuts w h ich  worked out to 
47 8 percent ol the production in tho drought yoar, 1983 (2 24 lakhs; The decline 
in monthly nut yield was seen from February 1984 to January 1985. It indicated 
that tho effect of drought on monthly nut \ ield waa seen in the eighth month with 
the maximum reduction (64.1 percent) during the th ir teenth month after the 
drought period and the fall in tho nut yield continued lor lwo iv»  months

Assuming that the alternate bearing tender.cv was manifestable even in tns 
years of drought, the actual yield decline at Pi l icode was estimated at th ir ty per cent 
due to unprecedented drought in 1983. The poss.ble yield decl ine due to the
alternate bearing tendency was worked out at 1 6.6 per cent. The overal l decline in
yield was 28.48 per cent in another study involving f i f teen hybrids and West Coast 
Tall which had exhibited no tendency for alternative bearing
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D r o u g h t  to le ra n c e  o f  c o c o n u t  h y b r id s

The growth and yield response of coconut to drought was studied using 
the data col lected m fifteen hybrids and West Coast Tall planted in 1973 in block 
N VI of the Regional Agricultural  Research Station, Pilicode

All the test varieties except the hybrids Andaman Ordinary x chowghat
Dwarf Orange. Fij x Chowghat Dwarf Orange, Chowghat Dwarf Orange x West Coast 
Tall. West Coait  T 2II x Lakshadweep Dwarf exhibited increasing trend in nut p rodu
ct ion from 1979 to 1933 Table 5 9)

The Der:enrage decline in annual nut yield was the highest (70.2) in
Chowghat D warf Orange x W 01I Coast Tall, fol lowed by Fiji x Chowghat Dwarf 
Orange (56 6) and West Coast Tall x Chowghat Dwarf Orange (55.5). The yield 
of the test varieties was recovered in 1 985 which indicated that the impact of prolo- 
rged drought in a year was more manifested in the succeeding year

Table 5 9 Annual nut yield of coconut hybrids and percentage decline in nut yield 
due to drought in 1983

Tqs* 
r *  * /

1980 1981

Year

1982 1983 1984 1985

Percentage 
reduction 
in yield in 

1984 due 
to drought

WCT x ODO 13.6 33 O 46 ^ 66 4 48 2 106 4

in 1 982-83 

27.4

C 3 x - JO 5 u 1 5.0 19 n 01 * _ s -* j j  6 67.2 0 0

AQ x CDQ 5 2 2 e 0 21.8 58.4 32 2 77.8 44.7

LO x CDO 10.0 21 6 21 0 50.6 24 4 67 0 51.8

Fiji x CDO 10 8 97 2 31 2 74 6 32 4 89.2 56 6

Fiji x GR A 4 12 0 30 4 34 2 37 8 41 0 0 0

WCT x MDY t 3 8 59 8 64 4 79 4 60 2 112 0 24 2

WCT 181 b 6 2 j 2 33 4 3 /  H 38 2 88 H 0 0

WCT x c S 8 't ■ r ')1 * 64 11 LO 4 81 2 7 7

v.QT  * f DC, 29 0 4 A 0 50 0 102 8 46 H 1118 55 5

WCT 0 2 6 12 1 26 6 M 1. 16 4 7 5

CDO v y/OT 3 Is  n 19 4 48 4 14 1 82 4 /<) 2

CDO x L D 1 H 2 4 6 19 9 23 4 M 2 71 5 39 3

GB x LO 2 9 2 1 6 30.6 61 4 30 2 69 8 50 8

W C f  x LD 19 O ?9 1 r ;  0 5 7 1 40 4 f 0 n 18 9

wcr X GR 2 4 20 I 39 0 46 4 46 0 68 4 0 9

Me in 2R 5
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Tho data on tho total number nf louvi s piodm ed and tin numbei *i dr mpu.l 
leaves in Apri l  198b (Table 5 10) *hrjwed a Biyrnfi'-ani positive con* I.,non
(r 0 6 G 0 3 ’ *) It indicated ihbt ihr* P‘ilnv, with ,i Ibiu-ti uumi.tr  o l  I- 1 » * ould not

withstand drought au those with a lower numbt i  o leave*

Fablo 5 10 I xpressiori ot drouylrt by palms Apnl 15Bb

1 Cil.il hUlllbi i Tot I nuii ibi I I"tjr* ei t ian*

I lyhridb Variety • d leuVi j p  1 of drooped di o' ipecJ

p.iliu fed . *r S p fjVI.ii

WC1 x Cl.10 25 ■ 9 4 3 b 72

CC x CDO 2f» h 1 1 0 4 1 i\i

AO x CDO 2b.b 9 A 36 7J
LO x CDO 23 8 / 6 31 93

f iji x CDO 24 8 i < o c c
J  •«! J

h j i  x GB 27.0 8 A 31 11

WCT >: MDY 28.b 12 f 44 05

WCT x TGL 26.4 7 4
r ~ e
Z - Vo.

WCT x SS 30.0 12 0 41 12
WCT x CDG 39.4 10 8 40 10
w c t 31 2 8 0
CDO X WCT 31 5 11 0 4 2 65

CDO x I 0 26 5 0 2 . r - r  
. ■ .— >

GB x LD 32 8 10 4
WCT x GB 33.5 S.O : o  . 2
WCT x LD 32.8 11 c 44 27

The fol lowing inferences could be drawn from th in. iSPg i r '.c

1 ) The effect ol prolonged druughi on nui prodm t o i is ecu s demise m  .J. is evi
dent m the succeeding year.

2) The adverse effect of drought on annual nut yield is k  ^  pronounced on low 
yieldtrs.

3) Drooping of leaves is an immediate expression of drought in coconut and palms 
with higher number of leaves are more susceptible to soil rr oisture stress

4) The period coinciding with init iation of female flowers, to opening of spathe is
more sensitive to soil moisture stress.

5) Even under good management, drought alfects yield up to 20 p e rcen t  in the 
succeeding year.

T h e r m a l  r e g i m e  o f  c o c o n u t  r o o t  z o n o

The soil temperature in the coconut root zone in tw o  so I lyp^s laleritic 
loam and sandy loam, were compared based on the data col lected from the farms of 
the Regional Agricultural Research Station at Pil icode and Ni leshwar d u r in g  
19j 3- 84. The difference in soil temperature was conspicuous (3 0 —  3 .4 'C i  in the
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s l " ecq soil vvh le it was not so in the deeper layers (30-70 cm). The range in soil 
temperature was high (32 8 — 36.1 'C l  in the open and low (30.1— 32.7*0)  in the
coconut  root zone (Table 5 1 1 ).

Tab e 5 1 1 Mean annua' soil temperature (l C) in the coconut root zone and in the
open 1 9 3 2 - 3 4

Depth (cm) Open ( C) Coconut (UC) Difference ( l C)

2.5 35.1 32.7 3.4

10 0 34 0 31.0 3.0

30 0 32 3 30.1 2 2

40 0 32 3 30 6 2 2

60 0 33 0 30 9 2.1

70 0 32 3 30 6 2.2

Th9 mean annual sad temperature in the root zona was in the rango of
30 1 — 32 7 ’C m : . sand/ loam while it varied between 27.9— 30 6 C in the lateritic
loam The so I temperature inversion was noticed (increase of temperature with 
depth) beyond 10 cm depth in the lateritic loam but only beyond 30 cm depth in 
the sandy loam The root zon^ temperature and its r mge wore higher in both the 
lateni ic  loam and the (30 1— 34 1 C) sandy loam (32 4 -37 .3  C) during 1933 than 
in 1984 The d'fference between the two typical years varied from 0 3 to 3.2'C 
in the lareritx; loam and from 0 5  to 4.1 C m  the sandy loam (Table 5 1 2)

Though t't : mean so I temperature during the summer was around 34 C
and 37 C in The i tent ic  foam and sandy loam, respectively, the diurnal f luctuations 
were vary high, vaoot-ng somotimss upto CO C in the afternoon hours. Probably, 
one of the r ason , fo '  more numb r of surface dead roots in coconut gardens in 
sandy and n n d  /  lo m  soiis i . high soil temper,ituro Studios of this ruturo nncd to 
be carried out m cliff rent so.I group* in order to understand the effect of soil 
temperature on the d< v iopmont of coconut roots

Tabl 5 12 Thar , i l  r gime ( C) of coconut root zone during summer under two
different sods in typical years (1903 arid 1934)

Depth
(cm) I 933

Sandv Im m  
I 934 fj 11 foremen 1933

Lni»»ntn: 
1 904

loam
1 )ilh»ioncn

2 5 37 3 33 2 4 1 34 1 30.9 3 2

10 0 32 6 37 l 0 5 30 1 29 2 O 9

30 0 32 4 30 9 1 5 30 3 29 4 0 9

40 0 32 9 31 5 1 4 31 4 30 7 0 7

60 0 32 0 31 9 0 7 31 1 30 5 0 6

70 0 32 n 31 4 1.4 30 9 30 0 0.3



Seasonal influence on nut  d e v e lo p m e n t

The monthly variation m nut development of hybrid ' ■ o ir . jn  s orbed 
at the Regional Agricultural  Resuaf h Station Pi l icode during the y«?ur19B5 Fwe 
palms each of the tluoe coconut hybrids Chowvghat Dwarf Orange x West Cuubi 
Tall. West Coast 1 all x Chowghut Dwarf Orange and C l iowy l ia i  Dwarf Orange x 
Lakshud weep Ordinary tunned the m.»tei la I f o i this exp* ' m en !  1 he hybrid Cho djhdt 
Dwarl  Orflnge x West Conti  I . ill regitu  red higher (538 g Por n u l ) nu * weight than 
West Coast Tail x Cl i . iwyh .t Dwarl  Orange #498 g nut) and Chowghat  Dwarf 
Orange x Lak Ji nlweeji ( hdiimr y fbU 4 y nut) ( I  able 6 ' 1)

Table h 13 Monthly hu;>ud nut weight ( y n u i ) ,  .and copra content (g nut) of
coconut hybrid . during Juriuar/, Janu. r /  i 9..G

CDO x WCT WCT /  CDO r: d o  /  L0

Husked Cupru H inked Copra Husked Copra

Month nut content 1 tU l content r. u 1 content

'weight ( y  " u t ) weight (g nut) weight (g nut)

(g nut) (g nut) <g nut)

January 1042 — 61 1 — 820 —

February 696 155 663 190 720 163

March 733 200 700 206 708 183

April G50 200 673 183 675 166

May 700 111 703 201 530 134

June — — — — —

July 437 121 433 130 280 76
August 366 66 366 100 300 62
September 244 93 303 122 100
October 304 91 320 108 350 87
November 330 110 333 113

LOCO 100
December 410 126 373 133 466 133
January 581 172 420 146 500 154

Mean 538 131 498 149 504 123

In contrast, West Coast Tall x Chowghat Dwarf Orange recorded relatively more
copra content (149 g nut) than Chowghat Dwarf Orange x West Coast Tall (131 g 
nut) and Chowghat Dwarf Orange x Lakshadweep Ordinary (123 g nut). All the 
three hybrids recorded higher nut weight and copra content in the summer months 
of March, Apri l  and May. The fall in nut weight and copra yield was conspicuous 
in the rainy and post rainy periods (Table 5.14).
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Tab e o.14 Hus 'ed  nut weight  (g nut) and copra content (g nut) during different
seasons. 1985

Summer Southern monsoon Post monsoon Winter
(M arch-M ay) (June- (October- (December-

, _  _ September) November February)
Hybrid Husked Copra Husked Copra Husked Copra Husked Copra

nut content nut content nut content nut content
we ight weight weight weight

C D O x T  694 170 339 94 317 100 526 155
T x C D O  693 197 394 120 327 110 469 152
CDO x LO 635 161 301 79 367 93 555 155

In the l ight of the observations made by early researchers that any abnormal 
weather factor co inc id ing w i th  the critical phases of nut development would 
adversely affect the rate of growth and final size of the nut and copra content, an 
attempt was made at the Regional Agricultural  Research Station, Pilicode to work 
out  the relat ion^h'p bet ween the total hoat units during the course of nut develop
ment and nut weigh? The results indicated a negative relationship botwoen the 
heat units during the second phase of nut development (4-7 months alter fert i 
l izat ion; and th? h u v e d  nut weight (Table 5.15;.

Tab leB 15 To* 4 heat unit:., during tho second phase of nut development and
he .feed r u t  weight of coconut hybrids

H e 31 units ( C)
during the second Variety

M onth phase of nut CDO x r T x CDO CDO x LO
development (g nut) (g nut) (0 'nut)

Janu iry 2018 1942 61 1 820

February 2040 696 6G3 720

March 2040 733 700 700

Apri l
May

2018 650 673 675
204Q 700 700 530

June Mot available
280

Ju ly
August

2077 407 433
2184 366 366 300

September 2259 244 383 32b

October 2285 304 320 350

November
December

2219
2219

330
410

313
373

305
466

January 2033 581 420 500

Correlat ion coeff icient between 
h#, ,t unit s and husked nut weight (r) — 0 83* 0 82* 0 72*

9 9
r I ' jn f k  tint nl 0 0 rt l«\/el 
1 . n j n t l  i'T <lf 0  0  1 l ^ v « l

m
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1 ab■ e 5 16 Classification of agricultural droughts based on the index of moisture
adequacy during the summer (December-Apri l) and nut yield of the 
fo l lowing year

Index of No. of Percentage occurrence of years Intensity
moisture Study years in different yield groups of
adequ
acy ( s)

years under
the

category
45

fnuis per palm) 
40-45 35-40 30-35 30

drought

30 26 8 87 5 12.5 ----------- No drought
2 5 - 3 0 26 9 33 4 22.2 11.1 22.2 11.1 Moderate
2 0 — 25 26 5 40 0 40 0 20 0 — — Largo
1 5 - 2 0 26 2 ----- 50 0 ---------- 50.0 — Severe

0 15 26 n
ii ---- 100 0 Disastrous

Y 18 7212 - f-0 234 X r — 0 1367 X -f- 0 5906 X, —  0 3245 X, -j- 0 2733 X3 whera
Y is the nut yield of the fo l lowing year (nuts palm), X , X3. X , X t and X- are the indices 
of moisture adequacy for December. January, February, March and April, respecti
vely The equation had a multiple correlation coefficient of -}- 0.7037 and was 
signif icant at one per cent level

F o r e c a s t in g  pes t  and disease incidences

Stem bleed nq of coconut is a serious disease in coconut, prevalent in
most parts of the northern districts of Kerala state. Drastic moisture changes are
known to aggrv/ate the intensity of the disease. It was found that tho disease in
cidence was more in the years of drought when the mean aridity indices wero 
higher than 0 J per cent. The fo l lowing equation was developed for estimating 

the disease incidence

N 243 0155 1 2 4896 X , —  8 8081 X, I - 3.7445 X, : 1 .6488 X, -j- 0 2550
X whor * N n  the ccfirp.V .d number of inlrns affected duo to stoni blooding
ind X . X . X X arid /  ere the monthly aridity indices for January. February 
March, April  and M i /  respect voly Trio equation had a multiple correlation 
coeff icient of 0 3905 ic o infing for IV) per r.enf of the dinoaso mridonee.
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CHAPTER 6

W a t e r  M a n a g e m e n t  in C o c o n u t

n It N i i 11 G H Milhii am i  A H a ja g o p a la n

Coconut is mainly grown as a ramfod crop m Kerala Much of the seasonal 
variations in coconut yiold observed in tho stale aro ..i i m L ijI uIj Io to tli». vuganijs in

rainfall

How lainfall affects coconut yield? ll tai n - about forty 1oJr months for
the spadix primordia to develop into a bur i of rip > Ji ’ ’
low copra content and poor yield during September-! Jo vember crc- ' j t  to n.t dry 

II the patm faces at the time of spadix pnmord j ii t and stages
kernal formation. Thuso stagns synchronise w i th  tho d r / speh during January to 
April. Similarly, bigger s zed nuts, high copra content and good nut yield are 
obtained during January to May. This is because the development stages of the 
spadix primordia of those nuts fall in the months of June to September, when the 
crop receives plentiful rainfall. In areas having wel l  distr ibuted r a m d !  as in 
Kuttiadi, Kozhikode district, the production of nuts is general ly high Th.s shows 
that the coconut palm wi l l  respond to irrigation and moisture conservat ion practices.

E f fe c t  o f  m o is tu r e  stress on y ie ld

The period of development of an inflorescence from ini t ial ion to f lowering 
has been estimated to be 32 months for Tall cult ivars of coconut. With 
such a great time lapse between tho ini t iat ion of leaves and inflorescences 
in various stages of development present at tho same time, it is d i f f icu l t  to relate 
growth, f lowering or yield responses to any particular cl imatic condit ion.

The abortion of young developing inflorescences can seriously reduce the 
yield of coconut. Based on the studies couducted at Ni leshwar and Kasaragod in the 
1 930s, the reason for the abortion of developing inflorescences of coconut palms was 
traced to a drought effect from fifteen to sixteen months before the spathe opened- 
The adverse effects of drought during the time of ovary and perianth di fferent ianon 
were also seen on the low production of f lowers on the inflorescence- A recent 
study on the effect of drought on coconut yield conducted at Pi l icode indicated 
that the decrease in nut yield started from the eighth month w i th  the maximum

reduction in the thirteenth month after the drought was over. The decj me ,n put
yield due to drought in 1983 continued for twelve months from February 1984 to 
January 1985. In another study at Pil icode, it was found t h a t  the effect of d ro u g h t
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c 1"* c aco j t  d 31-ti 'droop pg 0 f leaves) became evident when the aridity index 
e- .e e d a i  65 per cent The central and southern parts of Kerala never attain aridity 
i r d  above b5 percent wh i le  the northern parts experience aridity indices above 
63 per cenv fcr  3 or 4 months in the summer. This is one of the reasons why tha 
product v i ty  of coconut is higher in the southern districts.

R e s p o n s e  t o  i r r i g a t i o n

Response of coconut palm to summer irrigation has been observed in almost 
a ' 1 tne experiments conducted, the magnitude of response depending on soil type, 
depth of water tab'e and moisture conservation practices. At Nileshwar 
where th e so I type was l ittoral sand the yield response to irrigation was assessed 
on a group of 70 year-old palms from 1 959 onwards (1959-1 965). One group of 35 
pa'H-s was rr gated in basmsof 2m radius once in 5 days with £00 I of 'water per 
irr gatton In the ether group of 35 palms, an arecanut nursery was raised in the 
interspaces and the v .hofe area was f lood-irrigated with 5 cm of water once in 5 
days The rainfed crop in the l ittoral sand was almost a poor specimen with tapering 
c rown a ra  6 tc *0  'eaves On irrigation, the functional leaves increased to 26 5 in 
the case of b 33 n r r  ga! on and 42 3 in the case of f lood irrigation (Table 6.1). 
3 as n -  *r gated d i  rrs recorded a rrean vield increase of 22 6 nuts as against the 
yield mrrease of 65 4 nu ’ s in the case of flood irrigation. The response to basin 
irr igat ion wcs c o ^ p a ra ’ vcTy h gh in red sandy loam soil than in l ittoral sand. In 
the la*ter s:  type having low moisture holding capacity better irrigation response
cou d be acn e . - a  D, g ;m g  flood irrigation.

3- c !be f experiment laid out in the red sandy loam soils of Nileshwar# 
60 pa "  be o^g ^g to 4 yield groups were marked out based on their pre-irrigation 
produc- on r r  . The palms yielding less than 20 nuts were grouped as ’poor’ . 
20 t j  40 r . ' / i  es low , 4Q to CO nuts as medium and 60 to 80 nuts as high yield

groups, 
water x:*
V r  i f " Q  
D*»r 
15 p,x

O' coconut 10 summer irrigation in littoral

-  g r

a m 3 were 1 rr gated in basins of 2m radius at the rate of £00 I of 
on once m 7 days dur i rg  summer months (December-May).

/ . j - ,  a} -\« r y e  of 0 5 h  fl.  0 3 2 ^  P,0.  and 1 2 K(0  per palm
. ^ . . .  r , ri ,n the year 19gJasbull<' observational trial w i th

/ • w r  ^  L i  r

,• t. rj  r r o j p  Tho trial l isted for 11 years.O 1

Tab e 6 1 j W rj , d recpor sc
// r

fJo Jn irno l'mri 

: ,r ■ .T-,ri il Nuts f>nr
I (_pf p dm

Floofl irrigation 

Functional Nuts per

P f

Po'"
| r  '  • m

t 1 !

20 5 
1 7 0

( P5 4

pi lrn leaf per 
palm

palm

10 8 9 2 11 2

33 4 43 2 96 6

22 6 34 0 85 4

'2 r»9 1) (369 5) (762 0)

¥ J
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The production uf fHiialu f!ow( rs and sett ing P* lf n t n j t  
Increase considerably duo to irrigation A season -w.aa analyt,. > ot b c .a. ,  - -

Sled rove.dud t in t  the inciutisn in female flower Pr '
(64 2 per cent) during thu Nuit l i  Luit mon mn P (
IIU rouse m fein.de f lowui prodm l ion w > 2, I 1

bum

I tiu OVclull
a bHjmiic *r11

inch dsu in Sunni.) |m r, nlil.iun (bIJ w;ib S..lmi in Ibu bun. lieu h . , ro  sier] du im y  ilia
) 8

sou thw es t  monsoon punud I he ov» r.iH m« luav* in M 
(T.ihlu 0.3). Tlie uvmi.i II ml luancu ul im.| t i ion .jn iliubu yield d im  u o* <. i*- ■

oil the final yitdd ( I ablu 0 4)

Table, G.2 1-lb . I ul uiii i i i i i.m M i .mn on lorn .1., ( I - / , -  > piodu- l ion and Setung ,iei-

i*ntJi|n in » ueoiiul i:v Wir- I Cov. l  1 all

hum i!n f lowers pur palm Sel l ing | 1 c i it age

Season P re Po^t 1 nciu.j jo P f ' no it I t if r

in i t i  irnga- c : . ) l ing j- nr a. - L dbfc

ation l ion 1 ion ti n (*  )

Hot weather 63.6 81 6 19.0 30 8 44 7 45 2

South-West
moonsoon 36.G 44.3 22.G 27 5 43 7 58 8

North-Last
monsoon 25.3 41.5 64.2 29 3 34 1 1G 4

Total 130.5 167 9 28.3 29 2 is o 39 8

Table 6.3 Inlluonco of irrigation on 
and yield of coconut

female f lower production sett ing percentage

No. or female f lowers produced Increase in Nut yield per pa! m per year
per palm setting per

Pre- Post % in centage due Pre- Post ' 0 in c r 
irriga iiriga- crease to irrigation irr iga i tnga- ease
tion tion tion t on

130.4 167.9 23.8 39 8 42.2 73 5 74.2

Since spadix initiation to ripening of nuts takes 42 months, the ful l  benefit 
of irrigation could be adjudged only after 3 years. Therefore, the yield response 
in the transit period of production and in subsequent periods were assessed separ
ately. The maximum yield increase of 25 9 nuts per palm in the transit period was 
recorded by the low yield group closely fo l lowed by the "medium" yield group 
which registered an increase of 23.4 nuts per palm. The "high" yield group recorded 
a comparatively low rate of increase in yield (12 nuts) during this period. Thus, the 
influence of irrigation on spadix characters was more pronounced in ' lo w '  and 
medium yield groups. The overall increase in yield during the transit period was 

20 nuts which worked out to 48.3 per cent. Further, assessment of the yield over a 
period of 8 years showed an increase of 9, 1 3. 8 and 12 nuts, respectively, for poor 
l o w .  medium and high' yield groups w i th  a mean increase of 11 n u t s  for the
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w ho16 group of nalmt j n r - - * . .t 9 p a  me average increase over 1 1 years from the commencement
o irr igat ion v,a j ,sq maximum in the ’ low',  yield group (38.3 nuts) fol lowed by

8 . rre? u ' (32 nuts . i his suggests that t h e ' lo w ’ a n d ’medium'y ie lders
- er resoons v« to irrigation. Probably the high yielders would respond to

irriga ion i the manurial doses are also increased simultaneously.

* J ' ' * J ' ' ^ 0 ' '  :S -^33 t  T j  I palms of varying yield groups as affected by
irr igation 1

Yield group (nuts palm/year)
• ui  U LU id i  S Poor Low Medium High

(below (20-40 (40-60 (61-80 Mean

Pre-irr igat ion yield
20 nuts) nuts) nuts) nuts)

1 13 4 30 2 54.3 70.8 42.2
2 T ransit per od

Per cent increase over pre-
33 6 56 1 77.7 82.9 62.6

3
irngat ion yield (150 4) (85.7) (43.3) (16 9) (48.3)
Post i rr igat ion yield for
8 years 42.2 C9.5 85 3 94 8 73.5
Per cent increase over pre-
irr igation yield (214 S) (130.1) (57 4) (33.8) (74.2)

4 Cost b9n- f i t  ratio 1:2 9 1:3 5 1:3 1 1:2 4 1:3.1

F i g u r ^ i  in b ' i - k « ' 3  r• * r I o p e r c e n t n g *  .

A study on the of feet of irrigation on the growth and yiold of coconut cv. 
West Coast Ta?i v / is  ini t iated in a 12-year-old privato plantation at Chalakudy in the 
year 1982 The ".oil of the experimental field was sandy clay loam (0-45 cm) to 
clay (9 0 - 120 cm) in texture The field capacity and wi l t ing point ranged from 
1 7 69 to 20 83 p* r cent and 0 65 to 9 20 per cent, respectively The bulk density 
of the soil varied from 0 973 to 1 24 g/cc The groundwater table of the field 
was always belo w 2m from ground surface

Prior to 11 to la /out  of the experiment, tho pro treatment yield of individual 
palms was recorded for one year The aggregate nut yield of 20 groups of 4 
adjo in ing palms was computed and ranked according to nut pro Juction. Theso 
groups were further classified into 4 M o d  s (replications) having 5 groups (treat
ments) in m ob  in the orrter of nut pmr l rc t ion  Thu nut yield was fmlhni subjected 
to statistical analysis which confirmed iho uniformity nf Ihe pal ms wi th in a

r e p l i c a t i o n

The experimental g i lms received n uniform dnsu of 0.34.(1 1 7 0 141 l g NPK. 

in three split doses bos d s 23 kg of green manure per palm

The treatment! were (1) irrigation with 500 I of water per palm at 75 mm 
CPE 12) irrigation w i th  500 I of wafer per palm at 50 mm CPT, (3) irrigation wi th  
500 I of w  if r per palm al 25 mm CPC (4) irrigation wi th  200 I of water per palm 
onr o in thmn day! (farmers' pnc l ice )  and (5) no irrigation (control) Irrigation was 
given in the basin of 1 8 m  radm. Each troalment was roplicatml 4 times
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in randomised block design Ihu idinfall  rectnvud during tbe summer nioiiihfc 
(January M j / j  when irrigations were given is presented in Tabln 6 5

1 able G 5. Ha inf all (nun) received during the period of i rrigation (January to May)

Pro experiment I xperirneiii years

Month year, 1 982 1983 1984 1985 1986

January 115.1 26.9 1 4

lubruur y ------------ 15.5 0 4 0 6

March 1 1 b — - 62 6 - 25.2

Apri l 67.7 10.5 219 6 ic.3 7 80 3

May 133 / 32 2 5 3 8 314.2 101 2

1 Ol.ll 212 4 47 7 466 6 375.2 208.7

I hem w«ii» con'j idf i i fiblu variation in the aggregate nut yield f iom year to 
year It could bo attrihntud tu tho corresponding variat ion In i n n  fall received 
during the preceding dry monlhu (January to May). The drought year of 1983 with 
only a total of '12.7 mm of rainfall during dry rnonih' j led \q m in imum nut 
production in the subsequent year (19H4) Ori the other hand, high rainfall 
(466 6 rum) during the dry months of 1984 helped in the production of the rnaxi 
mum number of nuts in 1985 Tho results further indicated that ihe treatments did 
not influence the nut yield in ihe first two years ( 1 983 a n d  1981) of the experi
mentation. However, in subsequent years, thu palms responded wel l  to rogation.

The effect due lo treatments on nut yield in the third and fourth year was 
significant and almost similar. Tho only difference was that in 1985. Tj  (25 mm 
CPE) recorded the highest nut yield as against J t (once in 3 d a / j  in 1986 
(Tablo 6 6) However, the* treatments T f50 mm CPEj, T t (25 mm CPE) and Tt 
(once in 3 days) were on p ir wi th  each other and signif icant '/ superior to no 
irrigation ( T j .  The increase in nut yield per palm due to irr igat ion ct 50 mm CPE 
(T=), 25mm CPE ( T j  and once in throo days ( T j  over no irr igat ion was 10.8. 
34.0 and 23.8 in 198uand 36 8, 41.G and 54 8 in 1936, respectively The treat
ments T Tj  and T, received 5500, 9500 and 7200 I of W3ter in 11. 19 and 36 
irrigations in the year 1985 and 5500, 10500 and 6600 I of water in 11. 21 ar d 43 
irrigations tho year 1986, respectively. Tho number o? leaves and b u n j ie s  
produced per palm showed a trend more or less similar to t h 3t of nut yield.

Table 6.6: Nut yield per palm per year as influenced by irrigation

Pre-experiment Experiment r . r.od
Treatments period 1 982 1933 1 934 19c 5 1986

T, 75 mm CPE 63.1 73 9 40.3 104.1 96 1
T, 50 mm CPE 57.1 24 5 39.8 112 3 113 9
T  ̂ 25 mm CPE 61.1 t:0.3 39.9 129 9 119 3
T 4 once in 3 days 65 .1 C9.7 41.4 124 7 131 8
l 5 No irrigation 59.2 80.8 31.7 95.9 77 1

CD (0 05) NS NS NS 15.57 24 14
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Results of the study indicated clearly that coconut responded well to 
i r r iga t ion  dur ing dry months (January-May) from the third year onwards. Irrigating 
the crop w i th  503 litres of water in basins of 1.8 m radius at CPE value of 50 mm 
(approximate interval of 12 days) was the most economical.

R e s p o n s e  o f  y o u n g  c o c o n u t  p a lm s  t o  i r r i g a t i o n

Toung coconut palms require frequent irrigations The size and vigour of 
the seedlings depend on the availabil i ty of soil moisture and plant nutrients. This 
w a 3 c ear y evident from the studies initiated oi Nileshwar (red sandy loam soil) in 
1081. The field capacity and w i l t ing  point of the soil were, 10.0 and 5.3 per cent 
(w w ) .  respectively. The bulk density was 1 4  g 'cc. The objective of the experi
ment was to find out the response of Tall x Gangabondam hybrids to irrigation 
and fertil izer appl icat ion right from the initial stages ol planting. The design of 
the experiment was split plot with combinations of 3 levels of irrigation (IW/CPE 
0.50 0.75 and 1.00 at 30mm CPE) and 4 levels of fertiI izers(0.5, 0.5, 1.5 kg N, 
^ 3̂ 5' respectively, per palm per year; 0 5. 0.5, 2.0 kg per palm; 0 . 5 , 1 . 0 , 2 0 k g  
per palm; 1 0. 0.5, 2 0 kg per palm) in the whole plots and the age at which the 
ful l  dose of fertil izer was applied to the palm in the sub plots (full dose of fertilizer 
in the second year, full dose in the third year and full dose in the fourth year). The 
irr igation water was applied in basins the radius of which varied from year to 
year in responss to the expansion of effective canopy cover. In other words, the 
depth of water applied varied with  the effective leaf canopy cover. The fertilizer 
doses were applied in two instalments in May and September The irrigation period 
was 5 months from December to May

Regular observations on growth characters were recorded from 1984 Soil 
samples were drawn from the basins one metre away from the bole of the seedlings 
using an auger before and 24 hours after each irrigation The moisture content 
was estimated gravimetncal ly.

Irrigation at IW CPE 1.00 significant ly incroasod tho girth at collar and the 
number of leaves during all the years of observation from 1984 onwards The best 
fertil izer rlose promoting the maximum expression of those plant characters was 0.50, 
0.50. 1 00 kg N. P: 0  , K ,0  respectively, per palm por year. A combination of both 
these treatments irrigation at IW/CPE 1 0 and ri fertilizer dose of 0.5, 0 5, 1.5 kg N, 
P ,O r, KjO per palm per annum war; found to be ideal for Tall x Gangabondam 
hybrids, as could bo judged from the data so far gathered (Table 0.7)

The effect dim to sub plot treatments ami then interaction with tho main 
plot treatments were not signif icant on any of the characters studied.

The consumptive use of water by coconut seedlings is given in Table (3.8. 
Th*> ton most soil layer (0 30 cm) recorded the maximum consumptive use irres 
pective of the irrigation treatments Irrig ition at IW CPE ratio ot 1.00 resulted in 
the maximum consumptive use of 794 rum. The highor consumptive use in tho 
upper l a y e r  w a n  attributable to the rapid evaporation of moisture from the soil sur
face The consumptive m o  increased wi th  an increase in tho IW CPE ratio owing 
to the frequent wett ing of the soil surface.
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Table 6 7 Growth charurteis of yuuwj Tall x G a n y a h u n 1 lam n r I *■ 3 ' "  1 ' “  ' J
by urinat ion and Iwrnli/ei ap|jlicat<ori Nileshwar

o f  l e a v e  • p i o d u  u d  p m  p  , l a i

Treatment

Cumulative plant gu lh  (cm)

1 984 1985 1 98b

No
1984 1985 19 b*. Cumu

lalive
number

/ rr/yjtio/i 
IW, CPE 0 50 / J 100 106 / 4 8 3 9 9 52 4 7

IW CPE 0 7b 66 05 10/ 6 0 8 3 10 0 52.48

IW CPE l 00 74 1 09 1 1 / / 6 9 1 11 4 55 68

C D (0 05) 0 9 0 0 0 4 2 05

'Fort i l ite r
0 5.0 5.1.5 7 1 103 116 1.7 8 9 11 3 54.76

0.5,0 5.2 0 71 101 1 10 1 3 8 b 10.5 54 15

0.5.1 0.2 0 77 1 10 117 7 5 9 0 10 7 54 93

1 0 ,0 .5,2.0 82 88 98 6 7 7 7 9 5 50 32

C D (0 05) 0.6 10 9 0 b 0 6 0 5 2 36

* K . j  N  P , 0  ,, \ ,0 p.ilin j r

Table 6.8 Consumptive use of water by the young Tall x Gangabondam hybrids

Irrigation Soil depth (cm )_______________________ Total

(IW CPE ratio) 0 -30 30-60 t 0 - 9 0

0.50 367 373 100 640
0 75 317 183 216 716
1 00 278 242 274 794

The moisturo extraction pattern under di fferent i rr igation regimes showed 
that extraction was high in the upper (0 30) layer and it was relatively uniform in 
the middle layer. Tho moisture depletion was relatively low from the 60-90 cm 
layer at IW 'CPE 0.50

The ratio of consumptive use to pan evaporation (crop coeff ic ient) was 
computed under different irrigation treatments and the mean worked out to 0.75. 
The water requirement of coconut seedlings can be estimated using this crop co
efficient. if pan evaporation values are known

Another experiment was started in the year 1983 at the same station to 
find out the effect of water saving irrigation techniques on the g rowth  and produ
ctivi ty of coconut cv. West Coast Tall r ight from the seedling stage The treat
ments consisted of combinations of irrigation techniques, tw o  ferti l izer levels and 
tw o  controls as detailed below
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rainfed control  (but life saving irrigation would be given once in a month to 
prevent death of seedlings) 

l K Pitcher (4 I capacity) irrigation (one pot in the first year of planting, two pots 
'n the second year of planting and 3 pots from the third year onwards)

I, Basin irrigation at IW CPE 0 50 (depth of water 30 mm)
I, Basm irrigation at IW CPE 0.75 (depth of water 30 mm)
I, Drip i rr igat ion at IW CPE 0 50 (depth 2 I water per day in the first year)
la Drip i rr igation at IW CPE 0 75 (depth 3 I water per day in the first year)
Fertil izer (F)
F£ 0 50 kg N. 0 32 kg P O. and 1.20 kg K 0  per palm per year
Fa 0.75 kg N, 0 48 kg P O. and 1. .80 kg K-0 per palm per year

Control  (C)

C,, Basm irrigation (IW CPE 0 50) with no fertilizer
C, Drip i rrigat ion ( IW CPE 0 50) with  no fertilizer

The depth of water varied with  the basin size, the radius of which was 
increased year after year in response to tho expansion of effective canopy. During 
the year 1986. the basin irrigation was given at 50 I and 75 I per palm and drip 
i rr igat ion at 3 and 12 I per palm.

One year-old seedlings of cv. West Const Tall we*e planted in the year
1983 at a spacing of 7 5 m x 7 5 m Tho initial basin size was 1 m x 1 m Tho
soil was red sandy loam wi th  a bulk density of 1.4 g cc The field capacity and 
w i l t in g  percentage were 10 0 a n d 5  3, respectively.

The observations on growth characters recorded during 1985 and 1986 
indicated that the treatment receiving drip irrigation at IW/CPE 0 50 and a fertilizer 
dose of 0 50 0 32, 1 20 ^0 N. P O a.KaO per palm per year was superior to the rest

(Tables 6 0 and 6 10)
Table 6 9 Growth characters of West Coast Tall seedlings as influenced by irrigation 

and ferti l izer application (1985)

I r r iga t ion  ( I )

Irr igation

| ? Rainfed 
I, Pitcher
l a Basm ( IW  CPE r> f ,> 

do- (0 70)
l 4 Drip (O.aO)
\* rio (0 ^5)
Control
I F Basin fO 50. no f ri
t i l i /or)
I F , Drop (0 50 no fer

lj  *
t i l izeri

He ight (tn) Collar gir th (cm) No. of loaves

per seedling

1 t Ff Mu an F, F, Mo.m Fj Fa Moan

1. / 1 0 1 0 13 0 18 4 18 7 3 4 4 2 3 8

1 7 1 8 1 8 22 7 23 O 22.1) 3 13 4 5 4 2

2 0 2 1 7. 1 2 / 2 20 3 27 1 4 7 4 6 4.7

1 r. 1 0 1 / 18 2 75 2 21.7 4 2 4 3 4.(3

2 I 7.7 2 3 32.8 23 8 33 1 3 0 4 7 4.9

1 ri 7 1 2 <) 74 o 28 8 70 7 4 8 4 9 4 9

7 ? ?n  4 4 0

2 3 22 H 4 b
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Table 6.10 Growth character* ol West Coast T b  11 s e e d l i n g *  as inf luenced by
irrigation and fertil izer application (1986)

Irri Height (ni) Collar g i r i h  (cm) No ol leaves

gation per seedling
F, Fa Mean F, Fa Moan f Fa Mean

0 2.2 2.0 2.08 30 8 29 2 30 0 5.3 4 9 5.1

1 1 1.8 1 9 1 85 2 2 . / 27 A 25 1 A 8 6 6 5.2

* 2 2 0 2 2 2.50 38 2 30 2 34 2 6.4 5 2 5.3

* J 1 9 2 6 2.30 22 4 34 7 28 6 4 9 5 6 5.3

4 2.9 2 9 2.90 46 1 38 9 42 5 6 9 61 6.5

2 3 2.8 2 55 32 8 37 3 35 0 5 9 6 4 6.1

Control

». F u 1.98 25.G 4 8

F U 2.49 31 3 5 4

W a t e r  m a n a g e m e n t  in areas h a v i n g  h i g h  w a t e r  t a b l e

Adequate drainage is necessary to alleviate the i l l -effects ol high water 
table In a study oonducted at Nileshwar. it was found that surface drams of 1.5m 
depth provided in between roA»s of coconut increased the yield by 84 8 percent  
(Pre-treatment yield 35 7 nuts per palm; post-treatment yield 66 1 nuts per palm). 
The crop was irrigated during summer mon'hs

With the available observations and experimental evidences, it can be con
cluded that summer irrigation is the most productive input in coconut cultivat ion.
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CHAPTER 7

Pest  M a n a g e m e n t  in C o c o n u t

S u m a n g a l a  S N a m b i a r  a n d  P. J. J o y

Thg coconut palm is infested by n number of insect and noninsect pests 
and parasites inf l ic t ing heavy crop losses. Tho most devastating among them are 
the rhinoceros beetles the red palm weevils, the black headed caterpillars and root 
grubs

R h  m o c e r o s  b e e t l e  fO ryc tes  rh in o ce ros  I. )

It is one of the 42 described species of Oryctes and is a very common 
destructive pest in coconut The adult beetle bores through the unopened fronds 
and spathes hampering the growth of the palm and predisposing tho palm to 
infestation by red palm weevil and bud rot

The j / p e r ent conducted at thn Regional Agricultural Research Station 
Pil icode r e / e ^ l e d t ’ the beetle i t t ick was maximum during the summer months 
from March to June and minimum m Septomber-Octobor (Tablo 7.1). Tho exotic 
varieties were more v is  eptible than Wes I Coast Tall and other cnltivars (Tablo 7 2.)

Table /  1 M j-.rhly v r .tiori in tho occurrence of rhinoceros bcetlo

Month

rPercent ige ati ick)

1: J a j

Year

1 950 1051 1952

January i j 1 7 b 12 5 6 05

February 2 / 1 bn 1 1 J 5.17

M.vr h 2 ; 1 H v« 12 / 14 71

Apri l n . i Of) 12 7 10 1 T

M ay 12 M 7 2b HI U 1 1 75

June 1 i 0 ’b 7 b M bM

iul /
A •

1 n t M If. 7 b r» M2
: C • 1 1 3 Hi :j M 4 49

A 11 • j u • 11
Sepn-mb r \ 1 0 bG 2 2 2.37

0  i . 11 - r 1 7 1 7b b 2 7 55
r c 1 2b f) b 4 4 bNo /• niT'*r 

U runl.rr 5 1 1 7 b 4 2 3 70
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Tabl t  7.2 Varietal iuji l ion to th* mi i<l i m n  ol riimf.n-i-inb b*£t 11 Ju n io r  .J

beetles put palm caught and kil led durmq 1 949 to 6 1)

Vuntily 1949 19E.U 19b I Mean

1 West Coast fail 0 / u 2 1 0 0 * 3

Fiji 1 .1 U 4 0 / 0.7?

3 Strait satllafiiHiit 1.3 0.3 0 6 0 / 3
£ | /  ̂.

4 Lakshadeep Onfnary IJ b 0 4 0 9 11 GO

6 1M i 1111 ip ii )us U I (J 6 2 1 1 13m g K .
6 Godavari I 0 0 7 I 0 0 93

ft a n
7 Bombay 0 7b 0 1 0 A 0 42

8 Andaman Ordinaiy 0 ?b 0 3 72 0 92

m Nuw «11111 Ulil l .8b 1 1 1.1 1 35

10 Cochin china ') ') • . m 0 3 1 9 1 47

1 1 Andaman Dwail 0 4 1 0 7 3 I 28

12 Java 2 0 0 4 1 6 1.33

13 Omallur 0 5 0.6 7. 9 1.20

I 4 Kulnlu lu i 0 7 0.8 0 6 0 70

15 Indupalh 0 0 0 9 1 G 1 03

16 Cuylon 2 0 0 2 2 1 1 43

17 Laskshadeop Small 0.6 — 1.5 0 70

18 Lakshadoep ordinary 0 5 1.0 0,0 0 70

19 Andaman china 0 6 0.2 0 8 0 5

20 bap a darn 0.1 0.5 1.5 0 7

A recent study at thn Colloge of Agriculture, Valla yam sho.\ cd that HCH
wa3 tho most toxic pesticide for tho pupating grubs of rhinoceros b e t i  9 fol lowed 
by aldrin, hepiachlor, chlordano and carbofuran. Field uxp&i,mer t snowed that 
the treatment of soils ot tho bottom of manure pits w i th  aldr in 0 "2 kg ai per ha 
and HCH 0.3 kg ai per ha cousod more than SO per cent g r j b  mortal ity

In onothor experiment, juvenile hormone analogues l.ke dif lubenzuron. 
were evaluated against the b c c t l o  grubs. Feeding tho last instar grubs on cowdung 
mixed with dif lubenzuron at 0 2, 0 1 and 4 . 0 j  per cent concentrat ions caused signi
ficant mortali ty and other morphogonic deformities The affected r rubs showed 
bulging of body at certain part9 fol lowed by the oozing out of body fluids resulting 
in death. The formation of larval-pupal mosaics was another effect of the treat
ment.

A survey of the microbial parasites of O. rh inoceros  was undertaken at 
Vellayani, Trivandrum during 1982-83 Tho cntomogenous pathogens found during 
the weekly col lection of grubs were tho bacterium B o c iliu s  cereus  and the fungi 
M etorrh/ziuni sp. and Mucos c ircid ilJo icfs. The cumulative mortal i ty by the in
fection of the pathogens was 39.1 per cent in Apri l ,  and 36 6 per cent in May

The pathogenicity tests of the bacterium on second instar grubs by oral 
feeding resulted in high mortality after three days. The eff.cacy of the bacter ium 
on healthy second and their instar grubs under different condit ions viz., cowdung
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c b^ c q * 1 rIP0Ca J 1 ln cOAdung mixed with tho pcthogen in deal-wood
J  ̂\  ' d a l -d with pathogen in pits dug in the ground and cowdung

co f - in ing  t .q barter a in concrete tubs, were studied. Under laboratory condit ions 
t e men a ty o, t ,e gruca in pots and deal-wood cases was higher.

Ubsep.at .ors v;ere made on the relative varietal susceptibil i ty of coconut 
y . combi ia ion to tois pest during 1936-88. Among the 16 hybrid combina-

l,^ nS- n c l l ' n3 * Chowghat Dwarf Green was found to be the most susceptible
( -i fo l lowed by We^t Cnasr TaU y Lakshad.vp*n Dwarf Andaman Ordinnryx 
. o /gh^t  D i /arf Orange, and Fiji x Chowghat D w a r f  Orange. The lowest susce- 

pt bi l . ty  was recorded by Chowghat Dwarf Orange x West Coast Tall (8 %) fol lowed
by West  Coast Tall x Chowghat Dwarf Green and West Coast Tall x Gangabondam 
(Table 7.3).

Red  pa lm  w e a v i l  { Rhynchophorus farrugineus Fabr.)

Relatively young palms of age group between 5-10 years are worst affe
cted by th<s weevil.  Very many studies on control of ' this insect pest have been
attempted in the past w i th  l i t t le success. The mode of entry, nature of infestation 
and colonisat ion of this pest go unnoticed defeating the normal pest management

Taolo 7 3 Reaction of coconut hybrids to rhinoceros beetle: Percentage leaf
damage due to the beetle attack (mean of three years)

Hybrid Leaf damage (per c e n t )

1 Wes* Coast Tall x Chowghat Dwarf Orange 16.3
2 Cochin Chino x Chowghat Dwarf Orange 21.1
3 Andaman Ordmar/  x Chowghat Dwarf Orange 18 3
4 Lakshadweep Ordmar / x Chowghat Dwarf Yel low 14.3
5 F iji x Gangabor.dam 8.9
6 West Coast Tall x Malayan Dwarf Yel low 9.5
7 West Coast Tall /  Tembil i  12.9
8 F i j i  x Chowghat Dwarf Orange 18.1
9 West Coast Tall /  Mrait  Settlement 10.6

10 West Coast Tall x Chowghat Dwarf Green 1.3
1 1 Chowghat Dwarf Orange x West Coast Tall 8 0
12 Chowghat Dwarf Orange x Lakshadweep ordinary l 5.5
13 Gangabondam :< Lakshadweep Ordinary 14.2
14 West Coast Tall x Lakshadweep Dwarf 18.(3
15 West Coast Tall /  Gangabondam 8 7
16 West Coast Tall I 1.5

strategies. Hence studies were undertaken at the Regional Agricultural Research 
Station, Kurnarakom using systemic insecticides through stem injection/root feed
ing techniques. Appl icat ion of 50 ml to 100 rnl of rnonnr.ratophos 50°o in equal 
quanti ty of w a fer by root feeding'stem injection rjnve good control of the pest on 
five to ten year old palms The chemical was .found to he superior to the other 
commonly used systemic insecticides like phoaphamidon, dimethoate, nnd motn- 
systox However, care has to he taken to ovoid any root injury during root foodmg
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The appl icat ion may bu rlone d u in r j  summer months and four or bvu matm© p-fik 
roots may bu selected for feeding the chemical rhere should be ni i imnuni delay 
between < (i i t i inj the root and dipping die * ut end into the insecticide uulutiun It 
may i ike l inen He^s or more t * the absorption of the r. hemical arid if the . . i r ru 
ption is not sn l istactory, flush roots may be Selected and the p ioces j  repealed

It was also fi i i iml tb.it very often rod palm weevil alia.. I* oi.. cur l t d  thtough 
the i ii11111j r portions of tho \ ruwn In that r,iso timely desnuctiOii of thu pest b / 
cutting und n inovmg tho alfm toil portions and treating w ith  carbor/1 for d ie 
ckmg tho further ontiy ol tho p o s t  w.r* uKn found »:tfuctiv© in con tro l l ing  the 
post

Otii inni rod palm weevil , u uug coeunuf stum splits 01 discs was tried ot 
tho Regional Agricultural Research Station, Kumurjkoiu. Of the various attractanis 
tried fermented cocoa pulp kept in hot worm die \ph t  coconut pieces discs was 
found to be the most ideal However, the stem splits or d isc1 had to be shaved 
once in 10-15 clays to retain their freshness

A survey of tho microbial pathogens of red p ^ m  weevil was conducted 
in Trivandrum and Konayam districts. A common disease of ted palm weevil in 
these areas was found to bo i polyhedrnsis. The diseased grubs howed loss of 
appetite and possessed disproportionately large head. The hindgut was extrove
rted duo to tho blocking of th*s alimentary canal and consr-quer.t pers Merit effort of 
the grub to void tho poly lmr in  On opening a diseasaj grub the gut was found to 
be milky in appoarance. When tho disease condi t ion progressed, the viral inclusions 
oozed out in large quantity into tho lumen of the gut. The disess^d adults a’so 
gave white exudations, containing thousands of polyhedral bodies

Thu cumulative incidence of polyhedrosis in the held samples of *econd 
and third stages of tho grubs collected from Trivandrum district was found to var> 
from 9 3 to 15 7 per cent compared to 2.6 per cent in Kotluyam district  Further, 
the mortali ty rate of pupae and adults was 31.5 par cent in the f .eld col lect ion of 
insects from Trivandrum and 2.6 per cent from Kott jyam district

B la c k -h e a d e d  c a te rp i l l a r  ( Qpisina arcnoselfa  Wlk.)

This is an endemic pest of coconut palm especially in the coastal tract of 
Kerala. During epidemic of this pest, the palms ofter a desolute look, the entire 
fol i^ge being eaten by tho caterpillars. However, during epidemics, chemical con
trol has to be resorted to. Laboratory studies using different insect-cides snowed 
that phosalone, endosulphan, malalhion and quinalpnos were suitable for in© 
control of O. arenosella. The LD 50 levels of toxici ty of phosalone, endosulphan. 
malathion, quinalphos. fenthion, phospharmdon, m onocro topho i  femtrothion, 
dichlorvos, HCH and carbaryl on 4th instar larvae of the coconut caterpillar 
were 0.0243 0.0293, 0 C529, 0 0561, 0 0842 0 094B, 0 0933, 0 1013. 0 1639. 
0.2920 and 0 4990 respectively Toxici ty of residues of d.chiorvos 0 05%. feni- 
trothion, 0.05% and malathion 0.05% on coconut leaves to first mstar larvae of

106



" 3 “l^ ‘ : *  !9 ^ e on the 8ih day of their application and that of residues
of aurna phos 0 05' p'-osalone 0 05% and BHC 0.2% on the 1 6th day of appl i
ed,  o i  R ;i> djes of carbaryl 0 2 ° 0 and monocrotophos 0 0 2 r u showed toxicity 
bayond 16 days

In ano her s’ udy. emuls i f iab'e concentrates ot monocrotophos, phosph3- 
midon and dirnethoate were implanted in liolos dril led on trunks of four to six-year- 
old palms Monocrotophos at 4 ml ai tree and dimelhoato at 8 ml ai trea gave 
absolute protect on to the trees unto 4 R da vs

AtiemDts were also made for the control of the pest using insect growth 
r e g u l a r s  liKe oxyrane, altosid, and tri l lumuron. Topical application of oxyrano 
and a'tos d on the last instar larvae resulted in various malformations and mortality 
of the larvae and p'jpao. thereby inhibit ing the emergence of normal adults. Chitin 
5 / i i  j  > s ' i i  a * a' t r .1 J rl J'on. sha.vail s j n f i c i n t  s lo n ic h  and contact t o < i o i t y of 
the larvae Feeding tho early larv i l  mstars treated with 0 05 to 0 C0525 per cent 
di f  lubenzuron showed comp eta larval mortali ty within four days.

Studies wore conducted at tho College of Agriculture, Vellayani, on a 
nuclear po'yhedros s virus infecting larvae of O arenosolla The symptoms of the 
disease resumb’ed tnose reported already of tho nuclear poiyhedrosis of othor
lepidopteran larva* However, the typical behaviour ol tho Inrvao coming to tho
open and or ient ing t i j  body with tho head hung downwards at the tirno of death 
was nor observe j  here Some of the diseased pupao exhibited typical symptom of 
larval-pupa1 m o s r c  Malformed adults with  short and rufflod wings also emerged.

The inclusion bodies msasured on an overago 1293 30 nm with a rango of
533 33 nm to 1655 67 nm The inclusion bodies wero irregular in shape and the
surface was .moo’ h without any ornamentation. The pathogen was found lo bo 
a mult ip le  ■mbedded vuns

The h >* on d h d o g  ril studios revrj tod that the hypodormis. fat body and 
tMChnn were the pr n Jp j! sites of virus multiplication. In addition to tho above 
tissue*, m i s  I -i m i ’pi i n n  tub i h  j  connective tissues surrounding tho gut, the 
gut  epithel ium n * ji' g »n;|ln m I epithelial shnath of gonads worn soon inferior!.
Tho extensive m *n of rh« tisvj'*:. indicated tho high virulunco of tho pathogen

Tl , f ,fi j| j  of C) ,jrcnninH  / infacinrl  oral ly  or contammafod

« < term l(y  eorv I » off- U j n  c i n  r , of the p lU ngon  lo l lm nuxt f lu imr.mon mainly
through surf l r , . i  n P. ai r ,f egga (Ir im o vu i i i )  I fns f.n i l i t i ted the natural

p o r p e tu i t  ion r t  f pro r l  ui tho < .ou e

T in  NP / ' f O rr,n n r>nfh  was found r r i r . i  h in nussibln to y>f)o<tnpfera 
h fu n ,  5 m vtn t;.). An.vl ndf t p*nonr. ! ' " n ‘ a in  tn .m i and Dtacnsi.i n h h q in  
Tho Jltr rrmro hmrs rh sm. I’v is  b m  | rn »| >r i ruji i m p ,  the p tsi fnhty of usin | tho 
viru^ as ,, h r v i  I sp "'drum mi rub: .1 ihroUm i lo was also iihIic ito I Oicnssay 
studies r |h- I the dosir lb i l i f  /  of ipp'yi f i  ! f i n  vims in the . ,rly st age* of tho pest 
inrjr lnrv *  sinro i h - l . i r o r i n s n r *  mguirod very heavy doses of tho p i lhogon which 
might render tho technology non viable
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Tho N P V  w l i i ’ii •xpo»»d t i f ?!d cundihoni i i« i im i*d  nub t  >• I -1 
upto 84 Ii i n  . w.n h i jt ti I i i l ly ‘ i t  1111 I ju I b"  m  • hi i hi 166 ' i n n  j  Ihu >.ulf 
life of Hi* |) j ih o g tn  on coconut (oh i )• wa» 83 25 hour > whic l» ou.purad w»li ,v ,ih 
in iny ol i h f  insc hi idss When exposed lo n < onstdii i  larnperaiunt uf o .» C ihu infs- 
cuvny ilaclin. <i upn i ly  beyond 84 hour* and complfcie inact ivat ion occurred a\ 1 Lb 
hours ol uxposuiti Wti.-u ihu N P V w j s  expoSi-O lu in f i - i i td  fays, uubsloniidl 
in fuu iv i ty  w.is i ui:imed uptu 84 horns i xposum? 10 UV u d iu l iu i i  caused lupid lust 
ol Miteclivu; f «jyi j 11 u j i j  m i uii ipleiu l i ia . j iv i i l iu i i  jo 3 0 8  11 * j  u i s Tliu virus was found
10 tjrj i ompm itivnly s.iln tu si lkworm (Hutiibyx mo/t). pJiuSitoids IL rd tu n  previ- 
cor/t/s and / m 7/o.v/j/fus / i />/j / iy• *hJ), Vuilub/ iies ( whi le rms and wh i le  nn^e) and 
uvun lo lilt) i ' i i ihryoiii i(t)tI i lin k ugg

In ilni field nViiliintm i i ol UHV agamst O uttnos^Hh  ilu? vnus spid/ 
conMininp 22 Id x 10 I Jl Id s.ml w-r. foi iml to he on par with die m sr t t ic ida l  l r0dt- 
inoni rd ihiod.m 0 05 per emit

As iilro.idy munlioimd, p jn js i to id ' j  form . j o  important me,ms ol checking
11 lo pest rnuii jco both by natural and by .irhficiul moor s » 1 nee vludieb were 
conducted in tho Kerala Agricultural  University on important p j ras i to id ts  of Optima 
During such a study, sevoniocn insecticides were evaluated fcr its tox-cny to adult 
Tricfuspi/iis pupivoto  (Fam Eulophidue), an important pupal p^rusi loid ol 
O orcnoscfln. Tho stu jy allowed that dipteiex. diazmon and DDVP wer»r less toxic 
than D D 1 being 0.4GGG, 0.5360 and 0 5421 times respectively les^ t o /  l than DDT- 
Thiodan. malathion, covm, EMC, fonnotlnon. parathron, i r i th icn.  inriidan, rogar, 
phosphamidon, l indane arid endrin wore more toxic than DDT being respectively 
1.276. 2 161. 2 191. 2 932. 3.347. 3 899. A 674. 6.105. 7.513 8 513. 13 25 and 
13.76 as toxic as DDT to tho parasitoid At tho end of 23 du,s  ufler spraying, 
residues of all insecticides excepting malathion, sevin and thscdan were loci total y. 
Residues of these three insecticides gave 9 4, 99.85 and 25 per ce t m o n th ly  of the 
parasitoids respectively when exposed to tho sprayed coconut kaves. The three 
insecticides also lost their residual taxici ty by the end of 42 days after spraying

In a study lo evaluate fourteen insecticides against M icrobracon  brevicornis 
(Wesmal). a broconid larval parasite of Opismo, it was found that parathion was 
tlie most toxic and diclorvos tho least. Dichlorvos did not show' any mortality 
among the parasites even at a concentration ol 0.05 per cent. This v.as fol lowed by 
DDT, endosulphan. sevin, HCH, trichlorphon, carbophenothion,  d f izinon, hndane. 
endrin, malathion, imidon and phosphamidon in the ascending order of toxicity. ,n 
another study, toxicity of residues of the same concentrat ions of dichlorvD*' 
femtroihion, fenthion. endosulphan and phosphamidon on coconut l^av^s to adults 
o M. brevicornis  became negl igible in 8 days of appl ication and that of residues 
of malathion. qmnalphos. phosalone and BHC in 16 days of a p p ic a l io n .  r e s i d u e s  of 
monocrotophos and carbaryl remained toxic to the paras,to,d beyond 16 days

Studies on the effect of host nutri t ion on brevico rn is  showed that the 

t l i n i n T i r ,  n larval. devel°P m e n tw a s  noticed in hosts reared on a medium

added ' ParasinVrl ° Ur ^ i  I *19 medlum con ' 3'oing basic diet to which thiamin w 2S 
added. Parasite,ds reared from hosts fed on basic diet to which fructose was
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added a i  paras,foids reared frcm hosts fed on basic diet to which black gram f lour 
and g f ed w r h  yeast were added lived for the maximum number of days
(| 1 6 iQ 1 *) j  -,rgest rurnber of eggs were laid by parasitoids reared on hosts 
fed on bas^c diet to which  thiamin wjas added.

I he number of adult parasitoids emerged also varied with different hosts. 
Th* arges' ny r ,30,. 0 f paragitoida emerged from the hosts fed on medium containing 
wheat f lour and the medium containing basic diet to which fructose was added.

Tho fecundity,  progeny production and sex ratio of the progeny of 
M  b ro v iccrm s  as influenced by density and weight of host larvae of Corcyra 
cephaiontca  and the sex-ratio of the parent parasite population were studied at 
three te m p e ra tu re -h u m id i ty  combinations, namely 28UC 75° ;  RH, 30°C 60% RH 
and 32 'C 50%  RH. The maximum fecundity of the parasitoid was observed con
sistent / in all the three temperature humidity conditions when the host densityjevel 
o f t /vo ! a r . «eper  female parasite and the parental parasite sex ratios (female:male) 
of 2 1 and 3 1 were maintained. The population of the progeny was the highest 
at a temperature —  humid ity  condit ion of 28%/C 75% RH and 30"C/60% RH and 
under a host dens ty level of two heavier larvae (30— 35 mg) per female parasite. 
The in f luence of he t - l  rva density on the propagation of female was pronounced 
only at th-i temperature humrdny level of 32LC 50%, RH In this condition, a density 
of t n o  Icsr/ae per fgmafc parasite was found to be sotiefectory for the production of 
higher proporhon of females. At tho temperature— humidity levels of 30JC 60% RH 
the parental s . / - ra t ios  of 1 3  produced more riumbar of females.

C o c k c h a f e r  b e e t le  ( L m’jcnpho lfs couenphoro Burm .)

This s thu only  major soil inhabiting pest of coconut. It feeds on the 
routs l^ad ' ■ )  'o  the yel lowing of leaves delayed flowering and immaturo nut-

fell
The b io 'o f l /  ° f  '-he peat have been studied in dotail Tho duration of first, 

second and third mstar larval periods and pupal duration ol moles were found to bo 
AO 3. 5 1 6  163 1 and 25 3 day 3, respectively and those of females wero 40.9, 51.6, 
177 5 and 25 7 d i/s. reap?. stivoly Morphological studios of the first, second and 
th rd ins»nr g m b ,  ehnwed d i d  the only distinguishing foaturo of the tlireo stages 
was fhe w id th  of wh.-ch m-ro 3 19. 4 84 and 7.71 mm. respectively. Adult 
m i le s  and f f lnvdrs could  bo diitir.»|ui',hod by tho antonnol character. lonoth of tlm 
club being twice and thne'. their vodtl. m tho ba.inlo i.n.l main, rospnctively

TI,0 adults md crj . jT//nf/j  prodonmant .it 30 100. oi soil dopth, tho first, 
second and third i n - - ' t  grubs b u n g  more mrin«mui at l b -30, 15-4S o.tdj lb -3 0  cm 
dPnths respectively Pup o v.ero rra.ro m a dr < per slr..tmn of CO-100 cm. I h o  adults. 
«nn.  f i r -  inet.r  second-mMer. third instiir umlr .  and pupae w e n  noon m May - 
August. M a y -O c o b e r .  July-Novnmbnr.  October-July  one. Apr i l -July.
It %  cibserved that the adults p r e f e r r e d  n nod tnmperaluro of 29 to 31 C and 
8 ,o ” o U  cent moisture, second meter grubs preferred 31 in 33 C and 8 to 0 per 
cent moisture, whi le  the third m-.-ir grubs shown.I preference to 31 to 33 t. nnd

/ to 1 p fir cent mr»nbire
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An effort was madb lucu i fu la iu  lht» latVul popuIciI• *1 & wi lh  l *,d wcMhfcr, 
and an expbuiueni w u i  l.nd nut fat thu Rcgiunu! A g f .< ul iu i  I Hf at itch dui r 
Pilicoda, hum 1 D32 lu 1U33 Thu rt^ulla bliuwud Hidl ,'"Cin, ! i |y idinfal l
the mo- l ini | iorluni factor cmi i i ibut ing lo die bbundaiit * uf the lu f -u t  in thu .ml 
The mean m jx im um  tamp» fciUiru lu d  u ney j l 've  1 i nr iulahun on dm iu t grub 
t ihundJiicn upln d  dopth ( i f  ci'J  « m Hus live correlation ob ta ins ^J with the
loLitivu hum dily iih,u uptu <i <l»pth ul hO « m ij it me *n min imum t^i ip> r * ut: v.uii
l int tu v m y  iiny uifJuuiM ri nii 111 * larval ubun iunce

Alt l im, HCH, i hlmdniiM and l iuptuchloi were evaluated for l l i t . r  elhcacy 
against so- ond and third mttnr grubs of / roneopbora Chlordane was him fertive. 
Aldr in mid 11»1 p1.1 c111or wnru . i luiu.t uginiuxic,  but thu fuin ;i w js  n 1 Cr p^nsi^e 
Dim uppl icnhon of heptochlor at 1 A kg u. i P' r ha in Jun»j of t »vo dpphcatiohs of 
HCH nt b kcj ,i i , pur fid in Junu and Sopionibuf {]■);« .j comp'fci’ u r c thn grubs, 
MCH applied in April. Junu, August and Suptumbi r had ha'f r. s i< o9 G 71.7 
GG 1 and 3b duys, rubpuclivoly, and for hopGjchlor. half Idu pr-riocffi were 72 2, 
76 5, 87 7 and 23 days, respectively Downward mo/oment of HCk rod  htplachlor  
in soil was found to be very low and insufficient to be at toxic leve's to the second 
and third inslar grubs of L concophora

Studios conducted at tho Regional Agricultural  Research Stdl ion, fM t thw & r  
on the control ol root grubs ruvealod that sod appl icat ion of chlordaou 10 par cent 
dust at 60 kg pai ha once or 30 kg per ha twice a year was effect we

A taxonomic key wus developed for ihu identi f icat ion of the n r e e  species 
of [Lvucofjhofis  provalont in Kerala viz.. L coneophora, L burm ei sfer/ end 
L. leptdoptera based on the external morphology of the third in_iar grubs

Though coconut and cassava wore more favourable hosts th m cocoa and 
crotalaria, the latter was more sunsiti /o to the attack of the post

S lug ca te rp i l la rs  {Paras# lep/clj C ram  and Conlhyfa rotunda H
These two are the most common slug caterpil lar pests of coconut,  sporadic 

in occurrence ond assuming epidemic properties in f l ic t ing very severe crop 
damage.

The biology of those posts was studied at the Col lege cf  Agi culture,
Vellayani. The incubation period ol Paras j Iepid3  was 7 days and the larval period
exiendod up to 47 days There were seven larval inst3rs and the pupal period
lasted for 27 to 37 duys. Tha total l i fecycle took 73 days for males end 93 days lor
females. The female moths laid, on an average. 200 eggs. Tne sex ratio v.as
found to bo 1:1.5 and tho longevity of tha male was 4 to 6 days and that of females 
6 to 8 days.

The young slugs scraped the green matter from the leaves whereas the 
older larvoo (fourth rnstar onwards) fed on the leaf in total.

It was found under laboratory condit ions that 50 per cent of the total leaf
consumed during the life period was during the final instar and each such larva 
consumed food more than ten times its body weight .  Severe infestations of the 
pest in the field rendered a defoliated appearance to the palms
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■ ■■ i>.c ! i3iu, me caterpillars ware found parasitised by a braconid Apanteles 
ara^aa F a a b /  a pathogenic fungus Asperg illus  sp. The characteristic symp

tom Oi the d sease, under field conditions was that larva turned brown in colour 
a rd  abstained from food embracing a gradual death.

iho incubation period of Contheyla rotuncle was 6 days. Larval period 39
days pupal  per iod  1 2 d a y s a n d t h e  adult  longevi ty  5 days. There were six larval 
in9tars

A pupa! parasite, Chrysis sp. (Fam. Chrysididae) was found to attack the 
pest under field condit ions. The percentage of parasitism was worked out to be 15 
to 30 percent  among the natural populat ion of the pest.

C o r e id  bug  ( Paradasynus rostratus Dist )

Once a minor pest of coconut, this insect has gained importance in the 
recent past due to its large scale occurrence on coconut plantation. From 1963 
onwards, there wera frequent reports of coreid bug damage to coconut plantations 
in all the districts of Kerala. A survey on the incidence of this pest in Trivandrum 
distr ict  showed that the damage due to tho bug was maximum in Attingal 
{3.7 percent)  fo l lowed by Moyyattinkara (3 9 per cant) and Nodumangad 
(2 f percent)  The alternate hosts of the coreid hug aro guava, cashew, cocoa 
and tamarind

These bugs and their nymphs usually attack hoavy bearing trees. Thoy
suck sap from tender nuts and from male and female flowers As a result tho
fender nut-» become crinkled and develop cracks. Often tho exudation of a brown 
v scous o o ^  c m  be noticed at the puncture points.

f i le  biology of the bug has been worked out in detail. An adult female 
lays about 40 to 50 eggs The incubation period is 8 to 10 days. Tho young ones 
feed on render nuts Fir3t-mstar period lasts for five days, second-instar six days,
third in i ta r  and fourrh-mstar five days each Fifth instar period extends to about
nine day^ a rd  the adult lives for about 50 days.

A mult i locat ional  trial using carbaryl, HCH and nndosulphan showed that 
sprays of carbaryl 0 .1 * .  end HCH 0 2% effectively controller! the post. Spraying 
may be done in the afternoon so as to reduce thu mortality of poll inating insects. 
Alternate hosM of tho bug *' jch ir, cashew and guava may also he sprayed for

effect ive controi of the pe>*s

M e n ly  bug {Pseudotorj.us  5P )
Like th« tmr,Kl bugs <L<> ulinnili-. moiily lings n>« also wnlo ly

distributed .md are usually  implicated m v.itmir. d i w w  rnnd.tmns ol coconut.  
Oft,,n they are behaved fa be responsible for < rm H i . , 0  twisting and al.inlt.Ml p iowth  
of tho le a vM  Recently  there ore Irud'tenl reports ol diylnrj up of mflornm nnr.n and
■sheddmq of button duo to moaly hud ntf-ink

It i3 doubtfu l  th.il any of thn symptoms cilnd nlmvn -no exclusively duo lo 
m o l ly  bun Became of tho wide distnhuhon of tho bug and acdonto.y nalute. 
tlmre n  often a strong tondon:y to associate >ho hugs wdh d.llarent types of
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symptoms Attuiuplb f \ ih.. ';u«Jt i i ■ U» pmi ul / *jh'mIu u-I Ms* >• •* i 6 .iL.it, 
Kumarakom, to in d u ce  such  symptoms on c u lc h u I  htfculingt.. by mi fi i i l  i-.bUi.s
ware not .u< iumjIiiI 7116 sknJiafi r vsulfid ih .4  ihu u v ju I  s , mpis > *i (,i~- 17 ■
iitl ti k wt i.j iliui ulouiiihoii (yulh.iwinu) u n J  M‘ ' ■,!B 1 li °  £l" '  ' L - 1 r r I
111 , x \ y  . iU j l I  , thiiiis iiiity Lji IjI.i. 1 aaiii.g of Ihu k i H  * iidla «ji m i l '■*«- * '■ ‘ -,Jfl »<*
Knoty mould development Howfl'/ur, those d.s ol* ui«P< ■ * oi '■ ■,*a ' ‘ 1 * 1 mingf
Wuru not oi uiiy .uihmjm iiuluiu tu imiii < .leloim j ’ ion of '^ i  lli 'j ,<lL 1 b
oi iiiiloit bv inu i.-. On the uilnii It md, iIhjim - -» ' I n 'ul 1 ,||!" 1 1 ( h,r  ̂ W4J -
t'l dilud up 11 if Ion M-nnu1’. nv»m in lit * * I j o • n ' .4 * 1 > jW 11 L " /  bug !J 'pulfcmon-

T i i i i Ib libiny qu i iM lpho ' .  ( 0 .0 5 % / ,  . j i r b j i / l  ('J , 1 m,d ph r  *-.u Igiil t 0 ( 7

govu more l lu in 9 5 ” 0 roducl ion in 11 to pe:J popu la t ion .

M i n o r  p03ts
Tho palm mite Rao ic lla  ifidica  Hirst i s  ;j  major pcr t o f  oreoanui. It u . s o  

attacks oilier palms Ilka coconut and dates. The efficacy of come common pesticides 
of known acaricidal properties was tested apamct t l i is post Tf e r. hert. fe included 
parathion, thiometon, phosphamidon, formothion, dimethoatu and ch inomtth ior ibU 
There was no significant difforonce in tho pest populf i t ion duo to various Keal 
monts, 24 hours and 7 days after Bpraying. However, at the end of 14 days, there 
was significant reduction of pest population on trees treated w i th  dimethoate end 
formothion

A now species of tho mealy bug, Rhizoecus  sp (Fam Fseudococcidaej 
was found infosting roots of coconut in the sandy tracts of T ruandrum d is tncu  in 
1977. Tho full grown moaly bug is cream coloured, sub-globular,  measuring 2 4mm 
in length and 1.9 mm in breadth. Groups of the mealy bugs are seen on tho thin 
fibrous roots. A fomalo lays G7-82 eggs. The egg is white,  smooth and oval in 
shape, measuring 0.48 mm in length and 0.24 mm in width.  The crawler is white, 
measuring 0.48 mm in length and 0.24 mm in w id th .

Tho roots becomo discoloured as a result of feeding by the mealy bugs 
Young palms showed yel lowing and loss of vigour due to the attack. In cases of 
severe infestation an average of 8.5 mealy bug colonies were noted per 1 0 cm length 
of the root.

Hard scale Lepidosaphes m egregon  Banks (Fam. Diaspididae) was
also found infesting tho leaves and fruits of coconut in certain areas of Trivandrum
district in 1981. Clusters of these olongated scales were seen on the upper surface
of coconut leaflets and the surface of tender coconuts. Infestat ion by the scales
resulted in complete drying up of the whole fronds and tha trees presented a comp- 
latly burnt appearance.

The adults are pinkish in colour and elongated The mature scale showed 
8-10 eggs at the anal end. The scales were control led by spraying dimethoate 
0.05 percent or carbaryl 0.2 percent.
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R o d e n ts

~r.c! g i •  rcn -m sec t  p « in ,  rodmta ore the most important group causing 
severe croc a a ag* to coconut, and the damage is estimated as 20 per cent of the 
total p ro d _z\ on of nut in India

Kur'arekorr, trap developed at Kumarakom with coconut kernel bait was
found to be the most effective one for the control of tho pest.

Recert  studies using bromadiolone cake (a single dose anticoagulant 
conta in ing 0 '.05 percent o f the toxicant) gave encouraging results at Kumarakom 
and Pil code At  Kumarakom the bait suppressed the rodent on ten out ol twelve 
trees by a s ng'e bait ng. The attack on the remaining two trees wore also brought 
under contro l  by rebait ing One packet of the cuke was found necessary for 
ba i t i rg  a sing e paim end it was placed in the leaf axils at three locations. The 
trial was repeated on another 25 palms inlestecl with rats to get consistent 
resu ts

At Pi l icode the trial was taken up in five locations The rat menace
was contro l led w  th one bait ing Mo fresh damage was noticed upto 3 months
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CHAPTER H

Diseases mul The i r  M a n a y e m e n t

P K S i i th i tw l i j . i i i .  K M  Hfl j i i i i ,  M  G o v in d d i i .

I C  HuiJhi iki  iti111 1 11, SiJbi i f imid P h i l i p  

T J n o 111j 11 i n1 1j 111/ j  ;j 1 1<I J a m e s  M a t h e w

Of tho sovor il maladies lh it confront coconut production in tho slate the 
roconut  root (wi l t  I disease is of utmost r o n o r n  The p , ' fn  a so is effected by a 
numbor of other diseases, like stem hloodmg, bud rot leaf rot immature nut fall 
quick yel low decline, quick wi l t  nuiri t ion.i l  disorders ond disorders due to adverse 
conditions.

R o o t  ( w i l t )

Over .i century ago, the root (w i l t )  diseas ̂  3 S> first not iced in three
isolated pockets in Ker.iln, one at Emttupettrj of Meenachil  taluk in ^Gnayam district 
and the other two nt Knviyoor and Kalloopum of Thiruvalla laluk in Pathanamlhitta 
district. Ever since the first observation of the disease in 1362 ihn disease has been 
spreading in all directions independently from the three foe of infection noiiced. 
The et iology ol this diseuso still remains unknown. The disecsa hos been noticed 
in all types of soils under varying ecological condit ions from fool  huls 10 coastal 
sands. *lho disease spreads taster in sandy and sandy loam soils Al lhough 
occurrence ol apparently healthy palms in tne midst of severely infected palms is 
noticed So far no varietal resistance has been reported for this d !sease The 
disease is dobihtating in nature, but not lethal The loss in terms of nut yield is 
proportional to the intensity of the .disease and generally it varies from 1 0 to 80 
per cent. The annual loss has been estimated to be approximately 3 0 0  mil l ion nuts in 
Kerala state.

Root studies were carried out in n o  root ( w i ' t )  affected areas representing 
different soil types as well as in the healthy areas b /  excavating the total  root 
system. The objective was to correlate visual symptoms of The d'sease w i th  the 
extent of root decay.

Tho routs were excavated by digging a circular p t about two  metres away 
from the bjse of the palm, ..bout one metre wide and d e e p  The soil ini ide the pit 
was dislodged by means of a water jet. After the water jet t ing was over, the roots 
were cut and removed at different depths viz., 0 - 3 0 ,  3 0 - 6 0  a n d  6 0 - 9 0  cm. Tha 
roots from each depth were categorised according to colour. The total number, 
weight and percentage decay ol roots were estimated.
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A to : zf -‘ p.en coconut palms (three at Kumarakom representing alluvial
zg three nt KavamWy-m representing sandy soil and four at Mavelikkara repres-
er J  a er e co n the d seased tract and one at Pilicode representing laterite
soil m the he a th y  tract) were studied. At the Regional Agricultural Research 
Sta 'o u t i ^ -  m • re* palms were excavated belonging to the same age group 
and w e r5 mere or less uniform except in root (wi l t )  intensity. Among them one was 
appamndy healthy, another was showing a medium score of root (wi l t )  disease 
and the fh rd was showing severe symptoms ol the disease At the Rice Research 
Station, Kayamkulam a!50# three pdms were selected, among which one was 
apparently hea'thy, another was with moderate symptoms of root (wi l t )  and tho 
third was w i th  severe symptoms of the disease. The four coconut palms at the 
Distr ict  Agr icu ' tura l  Farm. Mavelikkara were also uniform in age, but differed in 
root (w It) intensit ies viz , apparently healthy, mildly disoased, medium and severely 
diseased A? the Regional Agricultural  Research Station, Pilicode a coconut palm 
similar n age to those excavated at Mavelikkara was chosen.

. h e r e s u ' t s o f  root excavation studies at the Regional Agricultural Research 
S'ation, Kumarakom are presented in Table 3.1 In the apparently healthy palm, 
o n rv 3 3 Percent of rh ■ roots were decayed, whi le the decay in palms with medium 
and severe s /mptoms ware 22 5 and 31.5 percent respectively Also palms varying 
in root (w i l t )  mten3 lies did not show much difference in the decay ol roots of 
whi te  cream and o f onye Tho other two categories of roots, viz., red and dark
brown or black predominated in all tho oj lrns excavated There was remarkoblo 
dif ference m the percentage of decay of rod and dark brown roots of apparently 
healthy, medium diseased nnd severely diseased palms.

Table 3.1 Number of roots decayed per palm, (alluvial soil. Kumarakom)

Disease intensity 

Moderately diseased Severely diseasedCategory o* root Apparently healthy 
(Colour)

White ere .m 
Qrang •
Red 
Bro wn

Total

The root «/f. ] -Mh'.n ;.turh '^ <-,f |. iWm-,/,( l l v  Hi, U->*,i;ir<:h 5t.it.on Koynm- 
kuMrr, -h o w rr i  th .» Iho tot?! n-.mb-r n I roots ... Urn fi)|M n*nllv h.-nlthy p-ilms w<m 
S 'a m fir . in ' l /  - .or., ll> i<> in tho '\v < . " '.I ,hnr. ( I h i"  ti 2, I low,won .hll-.r. no ,
m  , h «    i r  o f  r o o r ; • . . w l i u m  n i „ l  s i y r ; r « . l y  . | f , r m o . . l  p . t l n m  w n s  n o n e , I

Tho r. ,nl.  iron,I w.18 noncfl.-l w i l l ,  rm f,ect to root l"n| | lh nls«> Wil l ,  rospoct to
, |,...v  , .it ro^lo' t ' f in front .ippnrcnlty ho j l thy  to sov. rely t l t ioasc l

■ ' 1 ‘ r * ‘ in

Number Decay ( f; ,) Nu mb or Decny ("'.) Number Decay (

3 t b 2 52 A 4 l 143 4 0

fj 2 4.1 — 121 3.6

32 \b / 2 1030 10 8 4037 36 5

] fj 3 3 /  0 3142 33.1 202 7 on 7
*—  4— ■ *

gyr, i 3 3 0002 22.5 /27U 31 5

weigh I them was a 
p ilma In medium d n o . i ' .o I r " lr"  • lUn,e wa3 11 ,0,l(lc,,,-’ n t)f nbo" t  b 1 per coot
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the weight  ol mots when compaied with those ul the apparently healthy palms 
Tho severely iffecied palms sho.cud Tvuui 70 pur onl induct ion m th» wbigiu ()\ 
roots

At tliti lJistn< t A j n  ultur il I dim. Mdvahld atJ whitu root., <J urreht growth) 
were seen only in appuiHntiy healthy end inodnjin diseased palm-:* Nubia 
8.3) t ) tunge mots wdru ill »o more in the upp j ien t ly  lied I thy end medium di bodged 
palms fvLtiithnUtjh thu m u l  lunyi l i  4 mold m diseased patrnb more. root 
weight  wrt i mofu m ii|i | jrtiuntly he i l i l r / |> iliiid Tho number of iod looia w a* more 
in app irontly hu i l thy md ,»»yuraly diseased pa ins  ‘ A comj. nson of loot 
da My in thu t ln n i  c.iti iyuriMi nf |in1111 s indicated that thu min imum w.^s in 
the iipp ircntly Iih i l thy [i.i lrm (M r» p*u f en i ) lh , fo l lowed by ear■ y diseased
( 10 3 penmnt) end medium diseased ( 11 74porcunt)  p j lm s  Tno highest root 
decay v\us ohsiirv'fd in tho black ruois of neverely diseased pa ins  f 3 1 percent) A 
i omporiaon n( total roots and l hoir decay indicated ihat tire maximum number of roots 
and thu loust decay ware obsarv* d m the appMrentl y hoa thy pain s 12.668 roofs Vvith 
6 b7 per inn t  drcay) Thu irjot decay in t i iouarly dnd medium diseased palms were 
9 5 per cent and 8 5 per cant, recpucMvaly. The r ru / im u m  root db ay of 14 8 per 
cent occurred in the Severniy diseased palms

Tablo 8 2 Number and weight (y) of roots do ayc-d p**r pair 1 ft.and, lo im  bOil 
K 1 yarnkulam)

Category o( 
root (colour)

Apparently
healthy

Disease intensity

M o d e r a t e l y

diseased
Severely
diseased

Number Weight Number Weight ?Jumber Weight

White cream 141 1 0 5 0 03 ----

Orange 1350 20.33 215 4 57 653 13 25
Red 36qO 55.20 1219 24 83 1737 26 78
Dark brown black 1589 101 95 1769 52 25 869 12 82

Total 11767 178.43 3208 81 65 3259 52 85

Percentage of 
decayed roots

2 62 16.60 16 76

Al the Regional Agricultural  Research Station, Pi l icode representing thB 
healthy tract and laterite soil type, the excavated coconut palm had 71 64 roots, 
measuring a total length of 7685.5 metres The roots weighed 225 4 kg. Among 
the different categories of roots, red roots predominated (Table 8.4) The number, 
length and weight of red roots were, 6067. 651 9.1 m and 1 S3 5 kg respectively. 
Another important feature of the roots in the healthy area was that in none of the 
roots, decay was noticed.
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8 3 Number and weight (g) of roots decayad par palrn. (laterits soil, 
Mavei kkara)

Disease intensity
Category or 
root /colour)

Apparently
healthy

Mild ly
diseased

Moderately
diseased

Severely
diseased

Number Weight Number Weight Number Weight Number Weight

White cream 91 1 90 68 0.85 — —

Orange 518 19.70 134 2 90 526 15.05 372 5 65
Red 2060 140 20 1535 40 30 1567 49 15 2057 82.50
Black — — — — ----------- 38 2.30

Total 2669 161 39 1719 43 20 2161 65.05 2467 90.45

Percentage of 
decayed roots

6 67 9 54 8,51 14.80

In orc=?r rn ntu j /  tng jntarm! d imago of roots, samples of healthy and dise
ased roo t .  were brought t o The laboratory and microtome soctions wero takon. It 
was seen tho? th* r3 -vs: ons de^able damage of xylem and phloem vessels in the 
palms mfecteo «v in r.'ne d --a5e, whi le the xylem and pholom vessels were in tact
in the roo ‘ 3 of hea ■ /DJ'ms.

The s im p  of decayed roots wore plated by tissue isolation method of find 
out  the orgar sm. if J-y.  associated with root decay. An unidentif ied fungus (Stc- 
r . f a m / C Q t J )  was repeatedly obtained from the decayed portions of roots collected 
from root w i l t )  affflctad coconut palms

The roo? samples were also subjected to assay of rhizosphere microorga
nisms The fu rg i  belonging to tho fo l lowing genera wore found to bo associated 
w i th  the rh^zosor.ero of coconut oalrns infected with root (wi l t )  disoa ,b 
Table 8 A Number end weight of roots in apparuntly hoalthy palms, (laterito

Character .t

ao 11 Pihcode)
Or.jfi l* cream

o y> 5 0  l o  oo

No of roots 
Total length (m) 
Average 
length (cmi 
Weight  (kg) 
Decay (per rant)

IS? 
21 /

142
7

08 0 
570

8
16

r.ru

145
101

/?
7

Rod Brown/
0-30 30 60 60 90 Black* Total

cm 0 30 cm

1496 25*36 200(3 120 7164
2044 2154 14 20 260 7 666

10/ P. 4 71 226 —

101 fib 26 H 225

No r i f i r j  ‘;0 r.m d m l M  

/ \ f f & r r h n r i c  l i t
Cnphi/osftormrn 
O i p f o r h i  
f m n r i u m  
M n m m in  t 
P n s f ' j f o t i  i 
S * p  ir/nru tint

f n i t r /u ln
( P t l  f n t n t n c h u n i
(jifmnninlfa
Ifrfm inthnsnnnuni
M n c n r
P h n m n
S y m p n r lm H a

1 1 1



A comparison of tools of r o o o ' t t  p ilnu. of ih> i u  •1 r»' ' ! 11' 1' ‘ !,,l

same soil typo urn I un.j.-r ihu s am m m  >i< n  »t ’ *1 ■1 ' 1 M 1 1,1 ‘ ' 1
among numbm, len<; tii wt ight uml pi n . u in ju  f • f <'* <’» 1'  ̂ *111  ̂ '■ ol
roots of palms in iooi  (w i l l )  bee iiu-J ( lJil i-“oH».j an J i ' ^ l  • wi l t  j ,.h * o , |  U j

(MuVi l ikkau)

Thu ro its m dm tu . i l ih /  an a w*-ru not d* -■ /< d H-k '> *' > f< t l i '1 'ii ,,M-d
11 ai'-t, t Iim ro o t  i|mi iy l i j ,  | ot.i :iif i i*i | d i r  J it V j I  I •*'1 li j I i • i u n i • . .i. , (j t hi

in thu ;i|)p imntly Im ilthy, M L; pui L.iiil in ihu u i d /  d.ts* J 8 f L ' 1 11 u t  hum
diseased and 8 per cent in i lm severely dibuassd palm* Ii* &U iiie palm* Pit,
m iximum roots hulnnqud to H i m  cat* gory of rod fools Win cj  ..... . of tin* f * 1 luo l i
in 1110 p.dm of 11i « j  htf/illhy .iio i w. i r. dm,.r/<:d, m Mu- disuav J tr^ i iooi  c» fty 
mcroasnd with ihu incinaso in d iv jv ;u  i i i io i rm / -  b o p r c u t  in ihu .ipp&rtntly
healthy. 10 3 per cent in the ntnly discMbud, 11 7 p f cunt m the m t  j iu m  uiceasud
u n j  16.0 per cent in tlio sovuiuly disuasufl pahns.

The overall picture that emerged out of thu studios is t t root (w i l l )
disease is nggalively correlated wi th the number, k  nglh and v, hi of loali. and 
is positively correlated with  root decay. The observation that r ^ d jc i io n  m iooi 
number nnd considerable) root decay in thu apparently hea l th /  palms m die 
diseased tract indicates that root damage occurs prior to fo r b, Tiptons viz,  
l l jcc id i ly ,  yel lowing and marginal necrosis. Hence, root roju.er iut on jb . programme 
has to be undertaken in all coconut plantations in the- root (w u t j  affected regions of 
Kerala State

R h i z o s p h o r o  r n i c r o f l o r a

0"antuat ive  and qualitative studies on the different rh izosphuu micro
organisms. viz., fungi, bacteria and actmomycetes in the rhlzosphero ol coconut 
palms in the healthy as woll  ns apparently healthy palms and p i lm s  of varying root 
(wi l t )  intensities in the diseased area representing tho main soil i /p c s  (alluvium, 
sandy loam and latcnto) were taken up Tho study was init iated at the College of 
Agriculture, Vellayani during 19GG and continued till 1977. A  detailed r u d y  was 
undertaken later at the Col iu jo  of Horticulture, Vellanikkara from 1950 to 1985

Roots and sod samples were col lected from the diseased end apparently 
healthy palms from a diseased area at Kayamkulam and from the healthy palms 
from a disease-free area at Vellayani during rainy and dry seasons Samples from 
the tip and basal regions of both young and old roots were col lected and microbial 
populations assessed from each sample using standard methods.

It was observed that the root (wi l t )  affected coconut palms h a rb o u re d  a
higher fungal andbacter.al populat ion in the rhizosphere as comp-red  to the healthy
palms from both diseased and healthy areas. This increase was mainly noticed m
the caso or bacteria However, a reverse trend was noticed w ith  respect to the 
population of actinomycetes.

snhprp nM ip lu i  bacterial populat ions wera also observed in the rhizo-
phere of healthy palms of diseased area than those of disease free areas
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i ie total fungal population was higher during dry season than in the wet 
season. The reverse was true with  bacteria and actinomycetes. The young 
and growing roots were found to harbour more microorganisms than the mature 
and basa port ions of the root. This phenomenon was more clear in tho disease 
affected areas. However, the basal regions of the young and old roots supported 
a higher bacterial populat ion in the healthy palms in the disease free area at 
Vellayam. .

Similar studies were init iated at the College of Horticulture, Vellanikkara. 
Soil and root samp'e i  for microbial analysis were collected from different locations 
at period.caf intervals starttng from May 1982 (pre monsoon period) onwards. The 
second set of samples was drawn during September 1982 (monsoon break), the 
third set during January. 1983 (post-monsoon) and tho fourth during May, 1983 
(pre - monsoon) The locations for tho study were fixed in three different soil types- 
viz. a l luvium, sandy loam and lateriie m tho healthy as well as the root (wi l t )  af f
ected areas

Alluvia l  soil Aymannm, Kumarakom and Ktdangara 0 f Kottayam district 
to represent d seasjd tract and Mukkam of Calicut district to represent healthy 

tract

S jndy  loam soil: Kayamkulam (Rico Resoarch Station and Formers' field)
and O ch rra to represent rjir eas**d tract and Ramanattukara of Calicutdistrict to rep

resent haa'thy t 'act

La i^ rde soil Erattupettalc fcttumanoor and Kozha of Kottayam district to 
represent d seased tract and r huthamanrjulam of Calicut district to represent the

healthy fr • T

In the d i , -a  .od tract samples wore collected from all the locations from 
th m *  p j lm s  oi-.h o I appjrer. t ly healthy. medium disoased anti severely diseised pi lms. 
In "healthy a n v .  the s tmr ilea were collected from one pnlrn each From each p.ilm. 
nine s im p le ,  were c o l l e c t e d  '  ,t i diM.mc.o of 0-1 mutur. 1-2 moires and 2-3 
mrapes from tho trur> «■ i  d v i  if *1- pths of 0 10. 30-60 and 60-90 cm from ground

levH)
riie resn l 's  re n il- I that ' I "  rlu/osphoru microbial popnl.it on fluctuated

between seasons »o,l 'typ.,s and r ood,non of   alms. Them was no uniform
trend in the populat ion W h  ret,or-1 to thu severity ol tin, disease.

O f / i f  f f . i t i : / *  t f i / r / t o  I
r i e  fnnn ,1 rud-ires oote-r-e I ,n pl tt-s diirm-i -liffnrent periods (ns dose..

Q , 0n rn, i l i '  i t i /e  nnalys'S also For this, mndom cultures
bed end were brought to pure culture by single spore isolation hypl.nl
were pw ed f rp? i(ver„  t0 ,ho Commonwealth Mycolntncnl Instiluto.

y m* 'T ' ! ; nV J n g l -n d  f o r  . -hnt i f .Mr inn uplo the species level The results are 
r < - r 1 jU ii .*y» * - 11 * *
pro r-nn-.d in T ablo R



Table 8  5 .  Qualitative a n b l y t n  u f  fungi u b l a m « d
end diieaaod corui iut  palms in dlffero

f ioni thu i l i i / o i p b i r e  ol health/

Furigu6 
Absnlia corymb/feta

Aspei g/ll us ntge/ 
Aspt/rg il / us f/avu,

A sp erg ill us uitus  
Asperg illus s\ilow/

Asperg illus tv/feus 
Aspvrcj/Uus ter/eUK 
var aureus 
Asperg/ilus tumorr 
Asperg illus vcrsico/ot 
A ker nor in ultvrnatn 
Gotryndip/odta theobrumav 
Chaetomium globosuni 
Cheotonnum a ff. cuchf/udes 
Pa l User

Lucality
Hiii i ib i iu l lu l aid 
Kayumkulam
Ayri'unam
Ayinanufii
( J l d l l l l l l i l M i U u l l t J f H

I 11yd111^ulam
Kl Jllliil fiktillc
( h iihainftn\jaliim
Kuiiihint* urn 
Aym.mam 
K.iyiiml* ulnm 
Kummukom

Kidangai.i 
Cli.i l i iamanp.il.ini 
Kumar.ikom 
Kuynrnk ulam 
ChathamunOdlum 
Htimanaltukara

ni tod  lypt ' -  

InP nsity 

Ht ahliy
ta l l y  
f « f ly  
t oily 
Heuhhy
M t  '■ i u i n 
L rl /
We ,-jltliy 
fe n y
Mi ♦ h ijnj
T or, y
Si.Vf ri 

Sflvaio
Ib.-ulthy
Early
Enrly
Healthy
Healthy

L I typo

S o l d /  loam 
S a n• * j I i,j ,-i r11 
Al luv ium 
A l luvium 
Lii i i  rite 
Sandy loam 
A i lu  vmrii
L«-iI> r ito
A l luv ium 
A l luv ium 
Sat dy loam 
Al luv ium

Al luv ium 
L htenld 
A luvium 
j f i '  dy loam 
LHeri te 
Sandy loam

Curvu/ar ia lunate Kayamkularn Medium Sandy loam
Curvularia davata » # i i a t
E u p e n ic illim sp Kidongo rn Early Al luvium
Eurotium  am stdodam i Kayamkulam Medium Sar.dy loam
Eusorium cquiseti Kumarakom Medium Alluv ium
Fusarium  so Ion i Chathamangalam Healthy Laterile

Kayamkulam Early Sandy loam
Ramanaitukara Healthy Sandy loam

Fusarium monihforme Kozha Early Laterits
Ramanatlukara Healthy Sandy loam

Fusarium oxysporum Ramanattukara Healthy Sardy loam
Erattupetto Early L&tente

Gongroncfla butleri Kidangara Early Al luvium
Hehcorh iodon sp. Ramanattukara Healthy Sandy loam
M ucor hiemalis Ramanattukara Healthy Sandy loam
Myrothecium  verrucoria Aymanam Alluv ium
Paecilom yces lilacinus Ramanatlukara Healthy Sandy loam
P e n ic illiu m  citrinum Aymanam Early Al luvium
Pen ic ilH u m  javanicum
v. beyma Erattupetta Severe Laterite
Pe n ic ill ium jan th ine l Ium Kumarakom Early AI uvium
Rhizopus microsporus Ramanattukara Healthy Sandy loam
Rhizom ucor pusil/us Kayamkulam Early Sanay loam

Kozha Medium Laterite
Synoepha/astrum racemosum Aymanam Early Al luvium
Trichoderma harzianum Mukkom Healthy Alluvium

Kayamkulam Meaium Sandy loam
Kozha Early Later.ts

Trichoderma kon ing ii Aymanam Medium Alluv ium
Trichoderma longibrachiatum  Kayamkulam Medium Sandy l o a m __
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Toxin studies

Out o, n i -  se-'eral fungi obtained from the rhizosphere of root (w i l t )  
di iFsai--  p m 3  ̂ to 13 j f  se/en namely, Curvularia clavata, Botryo di pfodia, thoo- 
brom a .. . usanum m om hform e, Fusarium  sofani, Aspergillus ffavusvar.
Columna. i s. A .perg jllus mger and Trichoderma harzianum  were selected, on 
th9 basis Oi their abi l i ty  to produce toxins. The magnitude of toxin production 
was studied b /  measur rg  the extent of w i l t ing  of lomata seedlings dipped in the 
cul ure f i l trates of the funai listed above In another trial the inhibi tion of ger
minat ion of tomato seeds, was tested by putt ing tho seeds in petriplates moist
ened w i th  culture f i l tratoa of different fungi The extent of w i l t ing  of tomato
seedlings jvas measure I after 48 hours The inhibi t ion of seed germination w us 
observed after four days

The s tud /  indicates that Curvularia clavata, Fusarium moni/iforme, Asper
g illu s  flavus and Trichoderma harzianum  caused servere wi l t ing of tomato seed- 
)irigs Fu s ir iu m  m oniliform e  and Fusarium  sofani were found to reduce tho 
germinat ion of rice seeds effectively Trichoderma harzianum , Curvularia clavata 
and Fusarium  solani were eff icient in restricting tho growth of germinated rice 
seeds

E t i o l o g y  o f  r o o t  » w i l t )  d is e a s e

Tne root (w i I t )  is still considered to be a disease of unknown etiology, 
al though viruses fungi, bacteria and nematodes have been implicated. Electron- 
microacopic studies have shown the presence of pleomorphic structures resemMing 
mycoplasma like organisms fMLOs) m the sieve lubes of phloem tissues in coconut 
palms infected w i th  root (w i l l )  disease. Mycoplnsmas are. in general, sensitive to 
oxytetracyclme and resistant to penici l l in and the reaction of coconut palms to tho 
bovo entib otics might provide indirect evidence on iho etiology of diseases caused 
by my cop I asm nv Study of the various wood flora of the root (wi l t)  affected 
g lrdens wou ld  afso be useful in thu soarch for a possible collateral host for the 
mycopl uma I o r g  mis ns in vitro  charactori/ it ion of molecules associated with 
root ( w i l l j  d :v i  r.e if an/, by culturing would also bo a helpful step in the otiology 
of root (w i l t )  rhs • iv i

C h e m o t h e r a p y
Field nvr.ierimart's were f o n d m  ted at the R e g i o n a l  Agricultural Research 

S t a t i o n .  K u m a r a k o m ,  Koruyarn during thu period frnm October 1983 and November 
198b usmg n x y t e t r a c y c l m e  and p a n e  i l lm by t w o  methods, viz., Mem injection end 
f o l i a r  sor Wing Before tho commencement of then xpenmrnt. n was necessary to

r b o d in m ir* B  w i a  
drip method '» inaules of f nd *r S p in d le  In if old leaflets fronds bi i l tnns and tender
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coconuts waru taken at loui huurm tu iv j Is I i »v 'ib :'^ud i l l J , " ,; l j »e 1 n<- i
the (roods i i tm kr  nm buttoiib awl pn id !u I il after lour *1 J1J1 ‘ 1 "  1,1
uptake was slow it III i bag ii inn j a ad t e l  op sp& d altm k  ji ii n It f ‘ .j • J 
tin) 11*j.ik Ijy j  30 pm oiid ih*n slowly ieclu» u J b / 0 pni an J curif i
•ifl*>r it .j mure or Idib s j i i i h  Mid till did "H 'l I*1*3 , l J^  i.ja j i n n y  of dyr- v,,j
absorbti I  into the sy>tem by 4 f(J am ooxi da/

S t a i n  t l l  j O t :  t l u l l

Spmii i i i ] i*i turn w,r. doiid .11 ,i ha gin ut 1 b 1 • i ob )J*s the ground k w  on 
ihu trunk ol cdi uimt p i la r ,  A 4iii.il! Ii >Io of 1 b cm dm neter w.iS Oj in u.i hot i 
Ihu sides ol 11n« trunk with the li*-1|» ol ,i in-paHu; pum.h d rve l r jp .d  by the Agn 
t ultuoil  k in i 11n* r i it i j Dr fjiJiiniMMi of 111o Kotj l . i  Ayr cuhural Universi ty Deepening 
of tho hold to 4 c i i  i dt ptli w j s  do no wi th the help ol a bn isi hand Ii 1 fhe hole
wi»8 w ashed by a jut ol w-ip r to remove tho dust and fibre i JitnJi-b Then the
curk was p l u g g e d  air t ight

The injection system consisted of .1 plastic bou lo  connected  to a V con 
nection through e dripping device. From the* 'V* connection  tw o  po lythene tubes 
wore connected to the wooden cork hole The palms were g i .on ,  4. L  arid c g of 
the antibiotic in 500ml of distilled water. The minimum period tequ red tor the entina 
antibiotic solution to bo absorbed into the palm was 24 hour* H o w e  er. v a n j i io n  
was noticed in certain palms, wherein the period was extended up to 43 hours.

In oidGr to study the systemic and residual activ ity of cxylfekacyclme in 
coconut, leaf tissues were collected lor bioassay using B o c t t l u z  c mr ? u s  as #ihe test 
organism. The organism was seeded in potato dextrose agar rred ium  and crude 
extract of ihe sample was placed at tho centre of pertiplates in filter paper discs. 
Inhibition of bacterial growth was observed after 48 hours

Table 8 6 Chemotherapy of root (w i l l )  disease of coconut (stem inject on),
Kumarakom

Treatment 
(per palm)

Pre
treatment
10 *83

00rr

Mean disease index 
10 ’84 4/ 85 10 ’85

Per cent 
reduc

Oxytetracycline 4 g 35 33 25 53 20 70 10.19 23 64

t ion 

33 08
6 g 35.36 34.13 35 20 12.37 26 80 24 21

1 * 8 g 34 71 28 02 28.29 10 55 20 63 40 56
Penicill in 4 g 35.79 33 60 37 62 14 98 22 58 36.91

6 y 35.93 34.79 48 05 18 74 29 47 17 93
« i 8 g 33.45 31.00 32.30 11.00 14 28 57.31

Untreated control 31 58 26.02 19 48 6.14 19.18 39 29
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Tab; = 2 7
•  u  I Ch

1/.  —l - r^r l ( w i ’ tl diseas? of coconut, (foliar spraying)

Treatment

O^yfetracycl ne
2000 ppm 

>• " 0 0 0  ppm
» 4000 ppm

P‘ ■ m 11!! ir

20GO ppm 
• ' 3000 ppm
.. 4500 ppm

Untreated control

Pre- 
t'eatme 
12 83

38 07
34 86
35 03

33 07 
36.41 
33.05
36 79

Vean Disease Index Per cent
6 84 12 84 6" 85 12 85 reduction

21.51 24 18 10.59 27.67 21 10
20.37 24 43 10 12 27 67 20 63
23.27 20 70 10 45 23 33 19.24

26 34 22.73 13 10 33 67 23.42
36.64 40.7-j 19 08 24 67 32.24
20 34 1 9. ’ 4 7.75 28 67 13 25
31 74 25 98 16 52 27.67 24.79

At tne Regional Agricultural  Research Station. Kumarakom, two independont 
experiments wsth different levels of oxyiotrapyclmo and penicil l in were compared 
w , th  an untreated control  In stem injection, the percentage reduction ol disease 
index m oxytetra<.hne a! 4. G and 8 g were 33. 24 and 41 respectively. (Table 8 6). 
The percentage reduction w i th  the same levels of penici l l in were 37. 18 and 57 
respect ive! /  The redun-on in the untreated control was 39 p e r c e n t  The foliar 
spraying of tne ant ibiot ics also, did not cause, any significant variation iri disease 
expres, .n by the palms At Kayamkulam wherein only a single dose of 
oxytetracycl ine was compared with  an untreated control, there was a small induction 
in the d mdsx due to the antibiotic (Tdblo 8 8).

Table 8 8 C h t m o lh e n p /  of root (w ih)  disease of coconut, wnh stem injection)
Yay imkufam

Period of
observat ion

May 1985 
September 1935
Percentage change

Dir.odso Index
i red I c*f I palms

30 90 
30 43 

1 b2

Untreated control

33 60 
33.90 

0 69

The results of a hio i w i y  wi th  fi rnrnui . 1 5  the test organism indicated 
that inhib i t ion /ono w n  cl* irly visible from f,ample*. collected up to one month of 
appl icat ion of oxytetrar.ychne After two months, the inhibit ion zone appeared 
only  in a few i- iW3 indicat ing tfi.it tlie antibiotic w,i3 not active m tho plant 
system for more th in a month

A stat i i t i r  al analysis of tho data on disease score gathered from iwo loca
tions during 1983-83 showed no significant diffeience among treatments Tho 
percentage reduction in disease intensity was also not indicative of tho changes in 
the treatment p i lm s u s  compared to Hie control The results obtained in thonn 
trials do not help in the diagnosis of the possible involvement of mycoplasma like 
organisms in rnot (w i l t )  disease of coconut palms
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fu r iher  u m a y  b u  * t ? u n  l l u t  t l u  d i s e a s e  i n t e n s i t y  h a s  1 u  .»u <o. n )H d|| 
thu treatments i n c l u d i n g  t h u  i j i u i u c i i t f d  c o n t r o l  w i t h  i h u  p a s s a g e  u l  l u m  i i M.,

■ndicates that d b e t t e r  m a n u g u m u j i t  o l  t h u  p a l m s  i a n  r* * n  a t h *  s ter n r  r o n i

( W i l t )  i l i s u j b t j  I h u  h i o a s b a y  i u i i d u c l u d  h o r n  l«#«.if H S M i t f c  u h u f  n  i b  m  p a l m s

( m a t e d  w i t h  u x y l u t r a c y i  l i n u  i n d i c a t e d  H u t  t h e  . j n l i b i u l m  w h s  ci< U v t  t U . p> n  g  f j | 

one m o n t h  o n l y  I h u  l i b q u e n c y  o f  a p p l i c a t i o n  o f  a n t i b i o t i c s  w as l o r n d  <»t n i l  m t b i v u l  

i ) f  t h r e e  m o n t h s  b a s e d  <j i i t h o  i b s u l t .  o b t a i n e d  u n d e r  l e n i i u l *• • o n d i t i o i i s  I i  ^  

l i k e l y  l l u t  t h e  d e g r a d  i t i o n  o l  a n t i b i o t i c s  i j 11<i ^ r  h o p  o l  i o n d i t i n n s  o c c u r ,  o t  „  

foster fcjto ond hum 1.1 ,i i Ins* i administration ul OA/tuHd' y* *n u in *y he bSbulicjl 
In the light ol Ihu above nl.isniVutions.it may bu < oncludud lha l the experiment 
does nut suppoit the possible mycoplasmal etio logy of root (w i l l ;  dikeuSo ot 
coconut I ho myiopl.isrn.il H iu logy  ol i oo in ' i t  root ( w i l t ;  needs further su
entif ic suhslontlotion

S u rv e y  o f  c o l ln to ro l  hosts

A survey was. conductod during tho p» riod J u n e  1 983 upto June. 1 985 
to identify and catalogue tho collator il hosts of root ( w i l t ;  pathogen The survey 
covered b-1 locations in lour districts, Ouilon. Koitayarn, ErnukuIoti  end Alleppey 
A total number of 171 herbaceous plants wore catalogued by ob ie rvmg symptoms. 
Hie details of symptoms of suspected MLO alfectud plants were a ‘so recorded 
Habitation ol insects on the plants wore studied in relation to the above plants 
The adults of the white fly were found colonizing on Aqeratum  tony/aides 
plants occuring in t fie north-eastern boundary of Kottayarn disb ct Nymphs of 
an unidentif ied aphid was seen in herbaceous plants like C o n d ie flj nodiflurd  and 
Colocosia  spp Tho adults and nymphs of an unident i f ied fufgorld bug were 
found in die crown of young palms at Erattupetta The adults of lace wing beg 
were also noticed on coconut crowns in tlvs locali ty and at Palai The survey was 
also conducted in the other parts, viz , Ranny. Pnthanamthitta, Puna loor  Karavaloor, 
Ayoor, Valakom and Kottarakkara. A summary list of herbaceous plants found in 
the areas surveyed is provided in Table 8 9.

Tablo 8.9. Catalogue ol herbacoous plants in the root (w i l t )  affected dislt icts of
Kerala

District

Quilon 
Kottayarn 
Ernaku lam 
Alleppey

Total

Locations Species Families of
surveyed catalogued plants involved

(No ) ( No ) (No.)
18 55 18
1 1 21 9
13 41 21
12 44 18
54 171 66

It may be seen that the maximum number of sp“ - ies of herbaceous
was recorded in Qui lon district and ihp lp-ot u • h.rbace_i jsu uisir ic i ana the least number in Kottayarn district.

plants
EmHi»
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sonchifo. ia  .va* recorded in all the districts C. nodiflora, A. conyzoides, Croton
oparst orus, Stachvtarpheta indica  and Vinca rosoa were the predominant species 
in all the locations surveyed.

i hg herbaceous weeds in the root (wi l t )  affected areas showing yel lowing 
symptoms were subjected to a special staining technique to test the possible 
presence of n v c o p la s m i  like organisms (MLOs) in them. The phloem of stem 
sections of a I ihe samoles remained unstained, indicating the absence of MLOs in 
l «m. H e r re ,  none of the above plants could be presumed to contain MLOs.

• erefore, i is unl ikely that these plants servo as collateral hosts of the root fw i l t )  
pathogen

Mer stematic tissues of roots and leaves and phloem sap of infected plants 
werf- used for in vitro  characterization of molecules associated with root (wi l t)  disease. 
In addition, a host Vinca rosea growing in different coconut gardens was also 
ut lised for rhe study The samples were surface sterilized by using 0 1 per cent 
mercuric chlor ide solut ion before use. Tho traces of mercury adhering to the 
s^mp’es were removed by several washings in disti l led water. Then the tissue was

C medium, Tho tissue homogenatu was filtered and incubated bv 
taking 1 6  m 1 in a test tube to which 0 1 ml of plant extract was added Tho 
cultures were centr ifuged and the supernatant was separated from which slides 
were prepared. Gram staining a n d  glemsa staining were done and tho slides were 
observed undgr o 11 immersion objective

Small round po l ic ies  wore visible repeatedly in the various samples 
analysed The identi ty of the organism could not be confirmed. Culturing was 
attempted in zol d medium also, for which PPLO solid medium was used Petri — 
dishes w i th  media were inoculated with centrifuged l iquid culture. But no success 
was obtained Tho above studies were carried out at the Colleges of Veterinary 
Ccignr,0 JM annu’ hy an J dae College nr Horticulture. Vollanikkara.

V o r i o t a l  * n / ; i l u o r io r i

A series of trials were carried out at the Regional Agricultural Research 
Sr it ion Kumarakom. Rico R ' ranch  Station, Mniieornpu and Rice Researrh Station,
VVIt111ci to assess tho reaction of com m it  eultivars, hybrids to root (wi l t )  disease. 
The observation-, so far gathered reveal th it num. of the cultivars hybrids possossos 
remarkable resistance or tolerance to the malady.

In a field trial init iated it Kurimraknm in i ')74 sixteen coconut hybiids 
WRr„ screened for their lok -nn  » to root (wilt.) dice no (Iable 0 10) The inlcnsity 
of r o o t  (w i l t )  disease w  is recorded from TJ/d  onwards file results gathered
d u r i n g  the period l f)7d-'81 indicat 'd  that the intensity of root (wi l t )  incidence 

q,r„>ifican'ly low in F i j i  x Gangabondam follower! by Gangabondam x West 
( vit Tall * The hybrid M ilayan Dwarf yellow x W-st Coast Tall showed the maxi

, n u m  d r  e a s e  i n t e n s i t y
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Id another herius (1970) l i l loci i  *j'.:co* l ions wtr*  ir cd b f ■  =-- *n^'. " 1
The d.sease All the palms rook infer l ion on Oih third year of p ■ 1 hi
Sbrics vtarted at Kum.irakom in 1975, nil the hybrids were found f er «>:■! b f  1 0
disease In thu ir inL conducted el f.loii '  unipu end Vytl le a 
infection in the fourth year

During tho period 1972*81 tho fo l lowing varieties of r c nut x\tre *xU: 
in a comnleloly randomised design at K u m a n k o r i  Tfio number c2 *tp1iCuiior 
assigned to each cultivar is given in parenthesis: (i j  Strait Sbtt l tmeri t  G lu t  i (9 
(n) Malayan Dwarf (9), (in) Java (3), ( iv j  Cochin Cnin3 ( 1 0 1. ;v) Andrm t
Giant (10), (vi) Andaman Ordinary, (vii) (9), Dwari  x Tail (16)- t r d  (v im  We 
CcuSt l u l l  (16). The observations on root (w i l t )  and leaf rot were re :o rd»r- fro 
1979 to 1981. Tho moan data on root (w i l t )  disease miens W (Tab'e 8 V 
indicatod that Andaman Ordinary was the least susceptible c u l lu a r  to the diseas 
Strait Settlement Green and Cochin China also showed a fair degre * of to'erenc 
Java and WCT were observed to be highly susceptible to the disease The le i f  r< 
intensity waa significantly low in Coclnn China and Andaman Ordinary -when co^ 
pared to West Coast Tall and Java (Table 8 11).

Table 8.11. Reaction of coconut varieties to root (w i l t )  and leaf rot diseases

Mean root
Variety

1. Strait Settlement Green
2. Malayan Dwarf Yel low
3. Java
4. Cochin China
5. Andaman Giant
6. Andaman Ordinary
7. Natural Cross Dwarf
8. West Coast Tall

C D (0.05)

(w i  t) disease 
index

23 96 
31 98
51.11
24 17
29.11 
15 29 
26 84 
42 97

7.33

Mean number 
leaves affected 

bv leaf rot

~  T 4 4
2 78
3 00
1 07
2 41
1 54
2 04
3 21 
1 42
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in 3 H O * h .a r a '
-xperiment laid out during 1974 in a compact family block

UQalan T l*  fol ln • ;
r  „ p 1 » lamiiy groups were compared: i) Lakshadweep Ordinary
,} _ U'' 93_ Cochin Chrna iv) Philippines v) Andaman Ordinary

on rno* J' w° a3t l a ^ ’ ' ^ 9re were six progenies in each family. The observations
tTab!e 9 V ? !* '  -  0' 3 l l / , vVere recordQd at half \ early intervals from 1977 to 1983
recorded -i- ■  i ' n* resu' ts mo ice ted that the progeny of Cochin China x Green Dwarf

* ° ‘vasf root (wi l t )  disease intensity (6.86) fol lowed by Lakshadweep
Ordinary x Yel low Dwarf (7-42) '

able 8 12. Root (Wil t)  disease tolerance of progenies of Tall x Dwarf and
______________Tall x I all cross combinations

Designation Mean root (w i l t  disease 
index (Pooled)

LO x MDY 18 33
LO x GB 23 07
L q  x GD 16.33
LO x AO 12.72
LO x YD 7.42
WCT x G 9 37.90
WCT x GB 26.23
WCT x T 27.80
WCT x YD 38.09
WCT x AD 33 10
AO x AO 34.92
AO x MDY 23 56
AQ x GB 18 73
AO x AD 24 19
AQ x YD 21 91
M x G B 14 21
TIG x AO 15 63
MG x MDY 25.73
MG x GD 23 41
MG x MDY 23.51
MO x YD 27.64
CG x YD 26 1 6
CC /  or: 21 64
CC v G F? 13 66
CC V MDY 16.21
CC x AO 34.29

CC x GO G 86

Phil ippine x MDY 13 14
Phil ippines x Ph:ltpp|f,orj 24 69

C D (0 05) 7 82

i O  I n* ih  ldwrt 'v i  O H m i r y ;  G r  Gnrv|itiond irp; <»p, Gro-'ii nwn»t; AO, AnUnman Oullnnfy; 
r ( M a M / in  n w irf y *0, Ancljimn H w ^ l ;  VO, Yn l lnw  Dwarf; Cr:. Cochin
( hina, NG N**w Guinea
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A field I r i ii I w i th  the fo l lowing exuin • ultivars ot < ot onul iom geogr(i
phical ly  dist inct aruas was laid out in u ‘ ump 'Ht  , i n ,,h M ‘ ^
during 1976 at Kumarakom The replications of ^a ,J v tu i t t  i t  iji t.n n
parenthesis (i) San Ramon (12) (ii) St V m tc n i  (1 ^ j  ( " i , ^  Jarnai. ,-j ( 0,
(iv) British Solomun Island (17) fv) Ken.ya (7?) (vi) G u a m  (71).  (v i . j  Sn&.i 
Settlmnuni Grimn (1b), (vni) I mlmaim! Mal.iyan Slant* (?'■ 1 • 2 .)
(x) l:ij i (2 I ) tirul (xi) Wi Mt Coast I .< 11 tWCT) C\S)

All tin* exotic » u Invars Unhid wun.* found to ho sus*. t p l ;h l t  tu the d.so&ur 
Howuvor the cul l ivm, San H.iinun rncurded Sigrtif ic/inlly i jv^eM to ' *  n .u * t.
I >llowod hy Guam St Vincent and Kenr /v  I he ot i< t uxotic t u tiv a_ III u ^tru r
Settlement Green, Federated Mai iyan State* British So union I I  utid, J .num. . and
Fi j i w a r j  signif icantly sjp. jr ior to th j l u j . i l c h i . k  var.ot/, W»;«*t G j a A  Tall It w<js 
also found that West Coast Tall mid Java weru highly suscepl ih u to iooi  (wil t i
disease (Tahlu 8 13).

Table 8.13 Reaction of exotic cultivars ol coconut to root (w i l l )  disease

Rank Cultivar Mean root (w i l l )  
d s.ease ir.de/

1 San Ramon ■ 2 22
2 Guam 19 80
3 St Vincent 22 C4
4 Kuniya 23 04
5 Strait Settlement Green 23 04
6 Federated Malayan States 25 45
7 British Solomon Island 25 99
8 Jamaica 25.5T
9 Fiji 30 18

10 Java 30 91
11 West Coast Tall 39 81

C D (0 05) 9 12

S tem  b leed ing

Stem bleeding of coconut is a very serious disease in the northern districts 
of Korala. It is classified as a disease of unknown et iology at present. A  few 
studies have been conducted at the Regional Agricultural  Research Station Pilicode 
on symptomatology, et iology and control of the disease

S y m p t o m a t o l o g y

The first indication of the disease is the oozing out of a dark reddish brown 
fluid from cracks lhat may be found on the surface of the stem or bark This reddish 
brown ooze turns black as it dries. In the early stages, the deco loura t ion  and dacay 
of the tissue is localised and as the disease advances, a general decay of the internal
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_ _ .i t3 °  3Ce ^ ,s sta99 the tree ceases to bear nuts, the crown dw ind le i 
• t - paim dies. Generally, young palms are seldom affected. When young 

pa 1 ,are^a - J e d  a, t[ e base, the outer patches give no indication of the internal 
j .c a y .  I e innar tissue rots and a cavity 15 formed along the central portion of the

n <<U) ' n d fhin ye1 owish fluid accumulates If the decay extends downwards 
the stem becomes ho l low

General ye llow ing is the first symptom noticed on leaves The size of the
new y merged leaves is reduced with shorter petioles. In advanced stages, the
norm 3 production of leaves is also delayed Then the number of leaves in the
a ecte palm gets grad j a 11 y reduced In certain cases the older leaves get dried
up and hang from the Oee

The inflorescence bears a few female flowers and sometimes the husk of nuts 
gets shrmked and a circular depression is formed on the husk In some cases, 
tapering of the trunk is observed Formation of the kornal is also seen affocted. In 
palms affected by stem b oedmg. root decay is a common phenomenon.

E t i o l o g y

Stem bleed ng disease was prevalent in Kerala from the very oarlv day and 
its causal o rg an s  n was reporte i to be Theilavtopsis paradoxa by Sundaram in 
1922, the then Mycologist  of Madras presidency. He reportod that only when the 
surface was injured and wounds or cracks were formed, the fungus was able to 
infect the palms However, studies conducted later by different workers failed to 
establ ish the above fungus as the causal agent Tho fungus was considered as an 
associated organism and not as the primary cause of tho disease Applicat ion of 
heavy do3es of fertilizers was also reported as a possible cause for disease incidence.

Studies conducted at Pilicodo during 1 984 -87 revealed that apart from 
Theilav/opsis paradoxa, fungi like Paeci fornvces vanotti, Ph ilaphera  sp , Tricho - 
derma %p Acrem om um  racifeh, Alternaria sp. Asperg illus  sp , Botryodiplod/a 
theohrom a and Pomes favegatus wero associated with the stem blooding of 
foconut  Among these fungi, Paocilom yces variottii alone took infoction on nrti-

cicial  inoculat ion

The influence of season on tho occurrence of tho disease was also studied 
Ten palms each at Pil icodo and Niloshwar wore selected for recording observations 
The sod types were red laterite loam at Pilicodo mid sandy loam at Niloshwar. At 
Ni leshwar the palms were irrigated at the rate of 200 l i t rospalm week during summer 
months from December to May whi le those at Pilicodo wero not irrigated At Pilicodo 
13 percent of the palms showed symptoms in July and 20 pnrcont showed 
symptoms m November The symptom expression was noticed only during July to 
December at Pil icode. At PJileshwar, 10 percent of the palms showed symptoms 
in August 30 percent during February, April. August. October and November and 
36 per cent during June The symptom expression was low in summer months at 
Ni leshwar This might he attributed to the offoct of irrigation
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Varietal reaction

Tho reaction uf different varieties m the yeimplasm culler l ion uf c.ucuh ji 
at Pil icodo to stern bleeding disease was studied during I^Bb end uccording iu i t ,  

surface area ol inlet,non, ilioy weio classified mtu three yruups i f ubk: 8 i4 j  
cult ivars with a lair degree tj| tolerance included Lakshadweep Ordinary, Phil ipp ,ie 
Ordinary, Jamaica, Siam, NaVasi Geylun Kalibahim Gangabondam, Ornaiui Ir.d 
upali ami Kulithalai

Tabln H 1 A Moaclion ul  ̂ ui unut • nl i r/nrs to stem bleeding d si ase

Group I 
(tolerant)

Siam
Phil ippines Ordinary

Kahbahim 
Jamaica 
Navas i 
Ceylon
Malayan Dwarf Green
Malayan Dwa»f Yellow
Malayan Dwarf Orange
Lakshadweep Orchn iry
Omalur
Kulithalai
Indupali
Gangabondam

Gvuiip II 
I mi ldly subceptihh')

Cochin China 
St Snti lemenl 
Apricot
Phil ippines Lagun r 
Lakshadweep Dwarf 
Kappadam 
Bombay 
Godavari

G r o u p  

(highly tus'  e p i iblw)

New Guinea 
Java

Slr.j i Settlemi-nt Gieen
F i j i
P11 l ipp ni i  Qrd inar/
Seychelles
Gon Tnen.b i
Th** rribil i
Sar  r d m o n

Andaman Ordinary
Andaman Dwarf
Andaman Giant
Lai* shad weep Small
Benqal
Mysore
West Coast Tali

The loss in nut yield duo to tho disease was also estimated by studyirg 
the yield of the diseased and healthy palms (100 each) over a span of 10 years 
using the formula ( X - Y )  100 where. X =  the yield of healthy palms and Y th*

X
yield of the diseased palms The yield loss was estimated as 23 6 per cent

Diseaso c o n t r o l

Earlier studies on the control of the disease indicated that removal of tne
decayed tissues and application of coaltar or bordeaux paste in the affected area
checked the spread of the disease Sanitation of the coconut garden as a whole
could also reduce the disease incidence Studies on chemical control  of the disease
revealed that drenching one per cent calyxin (25 I per palmj reduced the disease
intensity considerably and it was on par with baviatin, vitavax, coaltar and aureo'
fungin sol. In farmers fields also calixin drenching was found to reduce the 
disease (Table 8 15).
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# Another rra on disease control revealed that application of neem cake at
t . rdt^ o. o p9r pa |m an(j  drenching the basin with one per cent Bordeaux 
mixture was effective in reducing the disease intensity

Table 8 1 5 .  inf luence of fungicides, neem cake and coal tar on stem bleeding
o sease imean data of four years]

Treatments Percent increase in the area of infection
   (Transformed values *)

1 Savistin —  —  VT74

2 Ca' ,xm 0.513
5. Benlate - Q26
4 V,ravax 1160
5. Aureofung n sol -j ggg
6 Neem cake 1 223

Coa\\ar treatment 1 227

C D <0 05) 0 499

Bud r o t

Another f ital disease on coconut palm is tho bud rot of fungal etiology, 
reported as early os in 1913. by Fletcher tho then Government Entomologist of 
Coimb Pore The causal organism was reported by Shaw and Sunciarararnan (1914) 
to bo Phy loph thn rj p jfrrnvon  Bull The dise ase was widely spread in parts of 
Malabar district but was mild in other aroas Tho disease spread slowly, though 
persistently. by means of tappers, rhinoceros beetlo and human aguncios

There was a controversial belief that the primary cause of bud rot was 
bacteria and Phvtophrhorn  was only secondary Isolation studies woro thoreforo, 
taken up with Potato Dextrose Agar, Peptone Doxtrose Agar and Hutchinson Agar. 
The growth of the micro-organisms isolated was rocorded and identified. Bacteria 
could bo isolated only from the soft rot areas nnd the bacterial isolates when 
m o n t le 'e d  no y o u n g  p ilms did not take infection and produce the typical symptoms 
of hud rot th j reb /  r jl.ri j o it th 1 passible involvement of bacteria in tho incitation
burl rot Hiseav«

C l .n a h  i f 'on of infected plants according to their age showed that plants 
be low three ygnrs and above 1 h years were rieldorn alfected The perenntago of 
i n f e c t i o n  was more from tho fourth to ihu seventh yeur lie* exotic varieties of 
r,,. 01 ut v ire found to be more sus nphhlo to the disease than the West Coast Tall.

C o n t r o l  m f l a m r e s

Front 1922 onwards control measures were tried at Pi l irndn nnrl Ni leihwnr. 
Th« affor ted p o r t i o n  of the trees were removed end Bordeaux paste was applied. 
P r - . p h y l  n  tic H^avinri with one per cent Bordeaux mixture was given to coconut 

palms in M a y  a n d  .June every year
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An »her iria on disease control revealed that application of neem cake at 
ai „ «g d^t palm and drenching the basin with one per cent Bordeaux 

mix, jre a/as effective in reducing the disease intensity

a Ie8 .15 .  In, luence of fungicides neem cake and coal tar on stem bleeding
disease (mean data of four years)

reatments Percent increase in the area of infection
____________ (Transformed values •)

1 Bavistm T T 74
2 Cahxin 0.513
3 Bertare , 026

4  v ' ^ a x  1  1 6 0

5. Aureofung n sol 1 5gg
6 Neem cake 1 2^3
7 Coaltar treatment 1 227

C D  0 05) 0 499

B u d  r o t

Another f i:al d'sease on coconut palm is the bud rot of fungal etiology,
reported as ea ry  a5 in 1913. by Fletcher, the then Govornment Entomologist of
Coimb irore The causal organism was reported by Shaw and Sundararaman (1914) 
to be P h y t n p h t h o r j  p j / m r v o r i  Bull The disease was widely spread in parts of 
Malabar district but was mild in other aroas. Tho disease spread slowly, though 
persis tent i /, by means of tappers, rhinoceros beetle and human agencies

There was a controyers'al belief that the primary cause of bud rot was 
bacteria and P h y t n p h ' h n r o  was only secondary. Isolation studies wero thoreforu, 
taken up with PotaTo Dextrose Agar, Peptone Dextrose Agar and Hutchinson Agar. 
The growth  of ihe micro*organisms isolated was rocorrlod and identified Bacteria 
could be isolated o n ly  from the soft rot areas and the bacterial isolates when 
inoculatad on y o u n g  p d n .3 did not take infection and produce tho typical symptoms 
of bud r V  thar^h /  rul in \ out th j passible involvement of bacteria in the incitation

bud rot disease

Classif icat ion of infected plants according to thuir age showed that plants
below three years and above IS years were seldom affected The pnrcenl igo of
infer.non w,iis more from the (mirth to tin. seventh yum lh n  exotic varieties of 
co i o n u t n-ire found to be more suv.eptiWe to the .h-m.Cie I I I, in the West Co .31 T.tll.

C o n t r o l
F r o m  1922 o n w a r d s  c o n t r o l  m a n u r e s  w e r e  t r i e d  ;\\ P i l i c n d n  n m l  N i l r » l n v ; i r .  

The aff -rietlp o r t i o n  o f  t h e  t r e e s  w e r e  r e m o v e d  n m l  B o r d e a u x  p a s t e  w a s  n p p l i o r l .

Propliylar.ti,. sprayinr, with  one percent rionlen.ix mixture war. fl.ven In cocon.it

p a l m s  m  M  IV n o d  . J u n e  e v e r y  y e a r
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Studies on the incidence ol the disease during hie ti i l leror.i months ol u lb 
year revealed that tlie maximum disejse was noticed m Augu t foil  * ed by Ju

A n  e x p e r i m e n t  w a s  l a i d  o u t  m  a  < u l t i v e l o r  s  h e l d  d u n n y  1 J H 2  t o  ass .e ';.s  h , b 

efficacy o f  n e w e r  f u n g i c i d e s  a g a i n s t  t h e  b u d  r o t  d i s e a s e  o f  r .o r  o n u t  F i v e  m  at 

m o n t s  w e r e  c o m p a r e d  v i /  B o r d e a u x  p a s t e  1 0  p e r c e n t ,  1 y o o p  4 0  A u p e r c e n t  

F y t o l a n  1 0  p e r  t  e n t ,  H i d o m i l  w p  2 5  0  2  p e r  c e n t  -I C u m a n  L  0  0 8  p e r  c e n t  a n d  F h r Jo  - 

m i l  0  2  p e r  c e n t  C u m a n  I 0  0 8  p e r  . e i i t  I h e r e  w « i e  l o u r  r e p l i c  n t m r . s  T h e  I n f e r  n n  

b u d  p o r t i o n s  w e r e  t h o r o u g h l y  c l m i n e d  a n d  t h e  c f i e i n i r  e l s  w e r e  a p p l e  .. a m a n y  t h e  

t r e a t m e n t s  H i d o m i l  j C u m a n  I a n d  B o r d e a u x  p a s t e  w e r e  t h e  b e s t  ( T a b l e  8  1 6 )

Table 8 1b Clmmw al control ol the hud rot of ■ oconut

Palms Mor Uil ity Perr entage

Treatments treated of mortality

Bordeaux paste 4 Nil 0

Ridomil MZ 0 5 per cent -I-
Cuman L 0 8 per cent 4 Nil 0
Fycop 40 A 5 per rent 4 1

Fytolan 1 0 per cent 4 1 20
Ridomil wp 25 0 2 per cent -{-
Cumnn L 0 08 per cpnt 4 1 20

Q u i c k  ( Y e l l o w )  d e c l i n e

In the rnnt (w i l l )  affected areas of Kerala State, especia' lv m  A l l r r p r e v  <n n d  

Frnakulnm districts, a peculiar tvpe of disease —  hriaht lemon ye l lnwm a of leaves was 
noticed on a few scattered palms The firs? symptom of the d is u s e  was bright 
ye l low discolouration of one of the leaves in the middle whor l  Soon the yellowing 
was found to spread to the leaves just above and just be low the discoloured leek 
Finally all the leaves in the middle whorl of the palm became bright ye l low In colour. 
Along with the foliar symptoms, inflorescence necrosis and drying were also noticed 
The symptomatology of the disease was studied by conduct ing periodical survey of 
palms in several farmers’ fields in Muthukulam and Government farms (Disir  cl Agri
cultural Farm, Mavelikkara and Kayamkulam Kayal Farm Cheppad) in AMeppey 
district and in a few farmers fields In Shertallai taking in AMeppey district

In order to study the etiology of the disease, soil and leaf samples were 
subjected to chemical and microbial assay. No pathogenic fungi or bacteria were 
obtained in laboratory from any of the samples collected. The leaf and soil analysis 
indicated a possible deficiency of copper and manganese in the samples tesied. 
Based on the laboratory studies, a field experiment has been laid out at Cheppad 
Al leppey district w i th the fo l lowing treatments:

T j — Soil app l ica t ion  of c o p p e ra n d  manganese (250  g)
T„— Stem in ject ion of oxy te t racyc l ine  3 g a i /pa lm
T, —  Stem in jec t ion  of pen ic i l l in  3 g ai palm
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1, i re a t rn e n t l  P'us Treatment 2.
T, —  Untreated control.
The study is in progress

Leaf rot

It is a common observation that leaf rot caused by Bipofaris halodes is often 
superimposed on root (w i l t )  affected coconut palms. Leaf rot, in fact, worsens the 
condi t ion of the root (w i l t )  affected palm very seriously.

E tio lo g y

During 1S65. a detailed investigation on the etiology of leaf rot disease of 
coconut wasconducted  at the College of Agriculture, Vellayani by collecting disea
sed soecimers from fi-.e southern districts of Kerala state whore the disease was 
noticed lsolat>on studies of the specimens showed that Hefminthosporium halodes 
G /oeosponum  sp.r G f i ocladiom  roseum. Fusarium  sp , Dip lod ia  sp , Pestafotia 
palm arum  and Thifayiopsrs paradoxa were present

The pathogenici ty of the organisms isolated, was tested on young healthy 
palms Simultaneous inoculations were done on detachod leaves and leaf bits 
a l io  Ir was found that H halodes, was pathogenic either individually or 
co l lec t ive ly  The other fungi were not pathogonic.

Two field experiments were conducted at the Regional Agricultural Research 
Station. Kumarakom from 1981 to 1985 iri order to find out whether Ihe application 
of boron as root injection, foliar spray, crown fi l l ing or soil drenching could prevent 
the incidence of leaf rot disease on root (wi l t )  affected palms or could reduce tho 
intensity of leaf rot disease on already diseased palms In the first experiment 
uSinrj leaf rot disease free palms, all tho experimental palms contracted the disease 
irrespective o f t r e a t m e n t s  In the second experiment consisting of already diseased 
palms the appl ication of boron could nut signif icantly roduco the disease intensity 
Hencp it was concluded that the application of boron was not effective in pre
venting the incidence of (<• .t rot diioose or in reducing the intensity of the

disease in affected palms

C o n tro l  o f  l^a f  r ° t

r rr i f  , r,f some of the newer fungicides in control l ing leaf rot disease r ne efficacy m
H As the first stsp hioassay of Ilia various (uncticirlni against R ipo lnns

/vis teste ratnpt\ ou t at the College of Horticulture Vnllamkknrn Those fun-
h 'ltodei ■was c ^ fnlmri -((active in vitmwere selected (or field evaluation on
gu ides which were tnunri u
a mul t i locat ional  has'*
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in vitro studies
A toial oi fourteen lunyi i  idt*s v i /  . CupumK Caplet bdviMm K i i , / fn, 

Hinosan. Foltaf, Tluri.fu Mai,t>b Pui.olil, Di lo la i .m, Ant i . iu iu I .  Beyl* tm. I bio, 
and Auroolungin iu l  u j i  li ol livt, di l foient i.on* enti t i l 'onx (100 2 *0 . 00, 1000 
and 2000 ppm) wuie usou lor biuabsay studios Mj.iinai H*e lea* 'u l  path* you. 
B ip o ld iis  / l,i I oilas in bull. build an wall  as l iquid mod.a BoiduaUX m i / lu r *  one 

pur cent was usod Ub Ilia btniii laid (.hai l* I ho uiov. tn of the I ’ ’ l imit  n ... evrilu
atud l»y puibim tnoil let hnii|i iu iilsn B.isod on die losults ul solid and liquid media, 
it wa* coucludud III II Full.,I. M.m/eb. P.mol.l, .Oapiai Hiriostir* ar.rl-Kiia/in were 
etfucnvo in |iruv.iiinn.| O n-g inw ll i  ul ll io fungus under l. bou i io iy  cond it ion* lliu 
libovit LluiiniCiils wtMti iilsti lustful fur thmi l in l ' l  P* ftoMiiriin «

i mid iri-ils wufn c.irrii^i «iti 1 -.1 lbi ' |mii*i l  Ay i  " m'hji.i ! H.-s*ui«_h bltil iori
Kunnifflkom, \Ui:v lU-sn.m h Suuion. Vyinl. i  ;in«J f<" h N* ‘ * •1,1 *• Station. Kaydinl'ulam 
fo f ,i pormd of thrno years (1!j82 1885) with f o l ’ V  M*it / r b i ■ ,|fJlil Cn\j\br\, 
Hinns.-m. Ki l / i /m jncl Borrfn.iux mixiuru .is r .u At *j )■ h venire iwn inrie-
pondi*nt triols worn cdrnuci out, ifvt first sol on <,of-Ofnji p j w i wi-fti .‘ l i tkdy 
infected by leuf rot and tho second set on coconut polios wliif.l i  we'i  apparently 
free from le j f  rot when selected The p ilrrr; in r j i f fer*. r t try j t rneM'j  were scored 
for the intensity of le.jf rot before tre.it 'nunt 11pf>I ^ttori, viz . pr*-. • r suon mcn- 
soon break and post monsoon periods, using the scon.* chart given in Tahiti 8 17

Table 8 17. Score card for leaf rot of coe?: ■ ul

Diseases score k  sease Intensity
(area o H e i l t d  in percentage)

0 Healthy (no infection)
1 Lass than 10
2 10 — 25
3 2 5 - 5 0
4 5 0 - 7 5
5 More than 75

In the first experiment, the reduction in disease intensity in differert
fungicidal treatments varied from 22 to 43 percent The disease intensity in ihe
untreated control remained almost constant Bordeaux mixture was the mott  eff
ective treatment with  43 percent reduction Next m the order of ment was
Kitazin, in which 40 per cent reduction had occurred The reduction in dis
ease intensity in palms treated with Foltaf and Manzeb was 33 per cent and 29 
per cent respectively The least reduction was noticed in palms treated with
Panolil (22 per cent). The study indicated that Kitszin could be used m the
place of Bordeaux mixture, wi thout loosing much eff ic iency Even with repeated 
thorough sprayings, tha disease could be reduced to 22 percent of the original 
disease level. Obviously the frequency of spraying (once in four months) wa» 
insufficient to keep the new leaves (which emerged every month) free from infect
ion. The observation that the disease situation d d not develop further in tn«
untreated control was possibly due to the fact that the inoculum den i  ty might
have been reduced in the area through repeated spray,ng*
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1 n ‘‘"a second experiment, in which apparently haalthy palms were sprayed 
with d fferent fungicides, it wa i  found that in plant! sprayed with Bordeaux
m xture or H rosan, the disease intensity was as low as one per cent. In the
palms treated with Kitazin or Manzeb the intensity was two per cent. Foltaf and 
Panolil were not effective in preventing infection In the untreated control, the 
,r~ ers i ty  wa3 16 per cent

On evaluating the merits of different fungicides in both the experiments, 
it could be concluded that Kitazrn one percent *pray wax almost as effective as 
Bordeaux mixture one per cent in leaf rot control However, no fungicide tried 
had the abi l i ty  to eradicate the pathogen from the infected area completely. But, 
one per cent Bordeaux mixture was more effective than the other fungicides.

L e a f  b l i g h t

During 1936 a disense causing extensive damage to the fohago was found 
to occur in many part3 of the northern Korala. The disease symptom bogan from 
the t ip or the margin of the leuPets and spread downwards in a concentric manner. 
Sometimes 10 to 17 leaves of g palm wore seen affected. In vitro studies revealed 
that the cauia! organism was Pesta/osphjona elaeidis

To find ound a suitable control measure for the disease, Bavistin (0 1 por
cent) and Bordeaux m x tu 'e  one per cent) were sprayed after removing tho infected
leaves In the control plants, the infected leaves were removed, but no spraying 
was given lr was found that the above fungicides worn effective in checking 
the d lease

A s s o c i a t i o n  o f  Fumago vaqans
An e p ip h / r'C as ociation of the fungus Fnm ign vagnnr, on tho leaflets of 

a 15 year old roconut  palm in tho Region,il Agricultural Research Pilicode was 
nohred  The Fungus wasf>und to occur as isoaty growth covering the dorsal sur
face of tho md, v-du il len'lets Occurrence of the association before opening of 
the leaves resulted in webb'ng together of the leaflets by tho fungnl mycelia The 
association persisted In thps leaflet! til l tho leal matured The fungi did not enter 
rh* hour tusue to cause dime? rH.-ugo to the loaf A preliminary study revealed 
that the extent of association varied from 0 to <10 por c e n t of the loaf area There 
was o reduct ion in chlorophyll content dun to this association and it varied from 
3 to 30 per cent depending on rhn oxroni of association

I m m a t u r e  n u t f a l l

Shedding of fem lie flowers |h P torn j end imm durn nuts occur in coconut 
do to various m is  mis The problem was hr f reported in 1 r)?A from Pnrnmlnlnn 

nd C hah ise ry  areas of the erst while Cochin shit* Sim * il resembled the Mahnli
J • ,n s e v e ra l  r e s p e c t s  i t  w  *s c e l l e d  as M a h  il i  d i s e n i e  at tha t  t i m e  ot arecamn m semon u - .

A f t „ r iho iiMUiual hnw y  r.uns m Ai iy inr  1023 r°|>nrl» of milfnl l  wnrn rai.mvod
r. i i ros in die Ponnam anfl Valluvnnnd taluks also Nuts ol nil f rnrn van no j .
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i izes were found to be shed 1 heir stalk bud were di»< oluured I U  d u ^ o io j ia  
turn extended upto tho point ol attachment nf die m l lon  e ex s f j *  |y 
fallen nutu showed d whit ish y io w ih  of the fungus ovur ihe *•' . , • Ifni
growth consisted uf tho mycelium and sporangia ol ihu lunyu ? F 'h t  r > j j h i i t o t b  hp, 
causing the disease On breaking open n fallen nui th* u J * « J soM nd
rotten in patches Ihu kernel cjI the a f f e c t e d  fro i we also iott* A'///(ojjhfhc/fa 
3p was huer isolated from the dun oloure I pal' * a.J J ' -■>'!
tfi i t  t h e  f u n g u s  W e s  i d e n t i c a l  W i l l i  f J f t a l  t m v u t t t  ft 1 a

In order to identify the role of the fungus ir < . icmcj imr ,at jre bullon 
shedding an experiment w in  conducted during 1979 HrJ /it Hd codr .  A total 
ol '1 palms with severe hut lon shedding w«ja m « cO"d * fn shi.-d buttons were 
collected evury day and pathogens isolated in P 0 A and H y fc  acr Agar The 
isolated organisms were identif ied 'and inoculated for studying I ti e i 'rnptoms 
During tho course of study in 1985 Pestulotm  sp was constant ly <S' ded from 
shod buttons of coconut cv Now Gumoa. Pathogenici ty s’ udiet on ddferei t cuiiivurs 
revealed that the pathogen could mfoct the host only through wounds and the 
spread of the disease was low Botryodipfodm  sp was a so r^o aT*d from shed 
buttons and tender nuts.
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CHAPTER 9

C o c o n u t  Based Farm ing  S y s te m s

1 P S N a m b i a r ,  P K. R. N a m b i a r  a n d  K. C. R a jan

Mult ip le  cropping w i th  coconut as the dominant component has a long 
tradit ion in Kerala State. However, only in recent years scientific investigations 
have been init iated on its ecological principles and ways ol management and 
economic returns. The research work on multiple cropping carried out at the 
Regional Agncu *ural Research Stations Pilicode. and Kumarakom are presented in 
this chapter

The earlier trials at Pil icode were mostly confined to screening cereals, 
mil lers and oilseed crops *n the partial shade of coconut palms with the ultimate 
object ive of increasing the net returns from the coconut gardons. Later, long 
season crops like cassava, banana, ginger and pineapple and perennial crops like 
pepper, c icao rind cinnamon were introduced in the system. All the crops were 
grown under rainf^d condit ion

I n t e r c r o p p i n g

In a feasibil i ty trial undertaken during 1942-44. upland rice, cumbu. ragi, 
varaqu. s-imm. and cesamum were grown in small p Io t ■s in the interspaces of 
coconut cv West Coast Tall and the yield data gatherer! Tho performance of 
sesnmum was poor (77 kg per ha) probably due to heavy rainfall during the 
g r o w i n g  season The upland rice gave a gram yield ol 780 kg per ha. Tho most 
promising intercrop* was var :gu with a grain yield of 131 1 kg per ha. Nono of tho 
mil lets recorded grain yields ahoye 290 kg por ha

In another trial conducted during 1943 44 three fodder grasses, thin 
napier, ordinary n ipier arid guinea grass, were yield to .led in the partial shade ol a 
middle aged coconut garden Tho best yieldm was Him nai>ior (20.200 kg pm ha) 
find it was Significantly superior to the other two grasses

The economic feasibil i ty of raising short mid lung season annual crops 
in a m i d d l e  aged coconut gnrrleri (cv West Coast Const Tall) was investigated 
or P i l i c o d e  during 1978-79 The intercrops were elephant loot yam, turmeric, 
ginger cassava, sweet potato and colncasia All those crops wore planted at tho



onsut ol the Souih W l j I lllOllSOOII M.iy lu i i ! )  Ih*» li.i 11 1 p’ 1 jo!lil?iP11 1 • f 1. * cl
potato and i ol.i* a w j S poor 1 hi: o t f t i  < n I'b 1 <JibP n d bPi 1 / tdb
(1hLi Iu 9 1) Tin in.jxhi iijin | .r• if t r.. t s r • i i v * f 1 from i in • Mi i i 1- i F ‘i . J / [ll 1 h.i)

b i l l o w e d  by i iss > i ( H*. 1 'do p r h i)

l. ihlu 9 1 t i« Id p e r M i n i ,ii u 1 ’I irip: r i f  i^ hi < * • • <o,iii guid* Ii i

1 uh* i y i* Pi I * p ’ n d 'P J i }| <j s i i" ' " l ie  1J' t 1if CPI ' • )
1 lip Ii 1 up (I d h 0 (H»  h . i ) { 1 i. Ini) •A I*Jb ( )

1 f • j /li.i )

L l e p h u i i l  P iOl  y . i l n 6 J  >0 3b 03 3 1 *11 • -iOB

T Ul (lilt II *1 *1 A 1 07;:9 0032 1'T~259 7

G i n g e r 2*170 on /o 7230 01 1
Sw m  | pot i M 983 •j /‘i< s/ » > f 1 1 / \ { ii:! H

C.P-IMV.1 1 3873 2 /0 0 V )0b P1 200
I oluc.i'il 1 333 30/0 1 0 0 607

An 11 iv l  I ii jal iui i was c*> m • )m Im J la. 11 n i1 Ou >uou d y -* ’ P< .' du iL 1 r 11 j < ludrn 
soil) .mil N 11lb11w 11f ( rtjrJ sandy Inaiig during 1' *7• j  79 M "O i,t f i i- n.-s i  j i l ,.ble
Variety of ban.mu for inte r' nipping in coconut g rd» r s fin- . ragi. c n i » 1 wa-re
robust..!, nondr.in, nl iJl ipuovan anti pul •iyjmkod.ih Th.,* bod , ' O'* r t Pihr.ude was
robusta (9.0 kg pur bur id i)  fup.lui g .i gmv.  income of R , 1 1 f « r ?• i< h ii thu
then prevail ing pne of It.. 1 2 1 per I j  ol fru t P u l j /  uTo t r. thu l ift of 
varieties in y i c*! 11 purfoimuiicn it Mi l f ld i .v i r  (11 6 kg pur bur < hj  « 'y fo l lowed by 
nhalipoovan (10 5 kg per bum h But tho highest returns /»*. r o 0T a ne J from the 
variety robust,] Ihu gro^s income from pilayarnl  orjan was Fs 11 1 p. r bunch 
(Table (Table 9 2). Thu variety nundrun failed to ij ivu any yield

Table 9 2 Performance of banaiirj varieties in the partial shade of G-^or.ut garden

Variety Bunch weight  (kg) Gross ireome Rs B u n c h /

Pilicode Nileshwar Pdiccde N . itshwar

Robust a 9 0 9 9 1 1 3 12 1
Nendran 3 8 — 5 7 —

Nhahpoovan 3 7 10 5 4 6 9 0
Palayamkodan 8 0 1 1 .6 8 0 11.1

• the sale prico varied wilh vjrioiy

In a similar study conducted in the r e c l a i m e d alluvial soil of the R e g ' O n a l

Agricultural  Research Station, Kumarakom. Palayamkodan was found lo be the 
most suitable variety for intercropping in coconut gardens. The trial comprised of 
four varieties (nendran, monthan, padathy and palayamkodan) and three ratooning 
systems (retaining one, two and three suckers per hil l  during the second and third 
years).

In the yield performance during the first year monthan and palayamkodan 
were on par and signif icant ly superior to the other two varieties. This trend was 
fo l lowed by the ratoon crops also. Here, the maximum yields w'ere recorded when
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three su^ke-s were retained in each hill during the second (first ratoon) and third 
(second ratoc /ears (Table 9 3). Although the yield per unit area was the 
h ioHesi w ■'.e lecond ratoon rthird year of plant ing),  it led to a reduction in the 
fruit size «’ ereby reducirg  the market value of the fruit Therefore one ratoon of 
palavar odan wirh three suckers per hill was adjudged as the best intercropping 
system for the reclaimed alluvial gods of Kuttanad.

Table 9 3 Bunch yie.d (kg ha) of banana varieties as influenced by ratooning
systems; a t lu / ia 1 sn 4, K * j  m z r 2 ̂  n rn

Plsnt crop 
ratoon rop TJendran Monthan

Variety
Padathy Palayamkodan

C D
(0.05)

Plant cr .p 14996 35049 25813 32934 variety
(First year 6012
First ratoon crop
(Second year , variety
1 Sucker h»ll 11591 29263 31604 34244 9043
2 Su kers h.'1! 209 2 49406 54116 52400 Ratoon
3 Su-kers hdl 34153 78145 59233 3689:1 7785

Mean of f rst
ratoon r rop 22235 525“71 48335 57346

Second ratoon variety

1 Sucker h 9636 16970 1 3061 22349 4476
2 Sucker Till 12597 27322 23936 30631 Ratoon
3 Suckers h ll 16796 43867 33243 51394 3376

Mean of s*» \ond
ratoon .'Op 13010 29336 23413

M ix e d  c r o p p i n g

An 0 *00ran■ • r<f rjr» ih«* rm/f d cropping ol cacao w.is initialed ill Pilicodn 
in the- vn.ir 1 9 ,’0 M r l / i t .  in?Iiimu.ii on l lm v'olnl perfmm;men ol com m it  under 
r,i inf<=•• I r.onr) fioi . f 0"  o' »nri;j m ih n . i l  lor ll iu Mtuly w - n- n l i l . i in>.<U loun 
Lonrl.is J r I . M  E f  r in 1.1 i l l / .  I Tl.fr .0 w o f f  u.-.tur.il hvlrn.h ol  F..r f, t  -m nnd
Criol lo Tli .r -n .f /y.i , I m l  mil i n  .i min i    Irltn.k <lm;i.|it wi th Ihmo
t r i f m a n l  >  i  m l  m i n t  r . > l . * I ■ r - i f i  > m  I n  • t o r  i n n  m l  I  n o n ' i i  . t  i  l  o l  l l i r u o  u i n f l l . r  r o w s  

o f  R i n ' v  n o n - l ' i n j )  ( n  m l ' »  h - ' i . i  •> sach  p l a n t e d  i n  H i d  c e n t r e  o f  t w o  r o w s  o l  c o c o n u t  

p i ' m s  i t  l  so i  i n  |  of 3  / t i i  T h o m  w a r "  2 - »  ■ m m l l i m f i  m  t i n s  l i . M t m o n l  I h u  

. .  n . l t h r  • d  ■> i h l  1 r  j f /a  o l  n i . | h r  w i  l l m - n  ( i l . i u l . l n  I i t I < | u )  i v i ,  I i  |  i l . i n l o drrnarni ;rii 11 i * " i .
nt i s n r  m i  of i  <)5 in in 'he tri in |ulur s/stern ol pi nn I in. | I horn worn .18 soedlmgs

in th is  fre jtm pnt
T h e  rj,]f ao seedlings wnro planted in a 50 year-old coconut plantation 

Ivi r  West Co.is I f . i l l )  spar.erl ni ' I n i  x 9m Hie co m m i t  arul cacao were manured
separately an per Hi* <*f t* *- "™ *  ror.ommemlationa
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Coconut 0 5 kg N. 0 3? K<| P.O and 1 20 h ,  K O p> i p ihu pur > • i 
C.ic.10 : 0 10 ki| N, 0 0 1  Imj I-mj ami 0 1-1 I <| K O pi r . edlm j pi i y1 »r

Them was ini s i'im fir.mr dnfuM-m e bi-twei n tin- !.. * -V 1* or. <«l ph.ming n, 
the number ol pud , p. r p| mi (l.ihli* pel) nhvmusl/ l»r» austj the pi ihP. w m  yw.ll 
spaced However in phi ha yield lie «iijijlj!• * hedge ,y P in  Wti^ M g n d n  ihlly 
supeiior in i h e tingle i i * dye system owing in iiui.ii I y double thu nnmbuf ol pi nil ii 
tliu Io imer

Talilo 0 .J Yield » h u nii<i ul t a< m p lm m d  ,is mi*>d « (Op wi th  r or onu!

Year
Number Of |J1 l<l i plill I t We i g i j l u f  di /  beans (kg It.9

S i n g l e  h e d g e d m i b l i  h e d g e ■.ingle hedge d u u b b  hedge C D ( 6  05)
I 976 1 7.1 1 9 4 146 9 934 1 140 8

1977 36 9 36 / 295 i 614 1 2 8 4
I 978 21 9 21 :• 186 8 314 0 1r 0 8
1979 1 l 9 14 4 94 0 248 6 120 3
1980 18 2 20 4 163 8 4 3 r  4 201 9
1981 17 3 22 2 146 9 231 3 1 90 6
1932 15 9 18 9 135 1 323 5 147 1
1933 16 9 18.7 143 5 319 9 104 7
Mean 19 3 21 4 1 65 4 377.6

Table 9 5. Nut yiold (per ha) ol coconut cv. West Coast Tall as influenced by 
mixod cropping of cacao

Pre-treatment yield 
Post-treatment yield

Year
System of mixed cropping w i th  cacao

19"1
1972
1973 
1 97-1
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mean

Single hedge Double hedge No cai
7208 7484 7449
7800 7781 6817
9081 8922 6523
8344 9431 8423
7350 7403 8292
8439 8911 8273
7088 7386 6839

12126 9628 9373
8641 8261 10C05
6820 7236 7019
6491 5769 8081
8614 9446 9441
6173 4475 6247
8203 6610 8076
8090 7800 8108
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i r e  net returns from cacao worked out to Rs 2542 and Rs. 5880 per ha
u n d e r  ; g e h idge and double hedge systems respectively. The latter system
thus p rc* d to be more eff icient in the uti l ization of available space and sunlight 
m the coconut gardens

The data on the pre-treatment yield of coconut from 1 965-70 and the post
treatment / i&lds of coconut and cacao during 1 971 -*83 were recorded. The results 
showed that there was no m arked variation in the yield performance of coconut 
over these thirteen years due to mixed cropping of cacao indicating the compatibi
l i ty of cacao as a mixed croo w i th  coconut (Table 9 5).

M u l t i s t o r e y e d  C r o p p i n g

An experiment on multistoreyed cropping was laid out in 1970 at Pilicode. 
The crops included coconut,  cacao, black pepper and pineapple (Table 9 6). Cacao 
was planred under the double hedge system Two rooted cuttings of black pepper 
were planted n the coconut basin. GO cm away from the bole and later the vines 
were trained on ro the coconut trunk. Three rows of pineapple were planted in 
between palm ro/<3 The different crop species wero fertilized as per tho package 
of practrcea recommendation.

The resuhs showed that a maximum profit of Rs 17,430 per ha could be 
generated f r o m  the multistoreyed cropping system involving coconut, pineapple, 
cacao and black pepper Tho coconut-kcacao cropping system was also almost 
equal ly p ro du c t 've yielding a not return of Rs 14300 per ha. Against this, tho 
monocrop of coconut registered a not profit of Rs. 6050 per ha only (Table. 9 6)

Table 9 0 Economics of multistoreyed cropping

Crop combmahon M and ays pur 
year

220
300

Total uxpondituro 
on cult ivation 
(Rs por ha)

3500
0200

Not profit
( Rs per ho)

6050
14.300

7520 17.430

Coconut monocrop 
Coconut 4 cacao 
Coconut T-o i ra o  1 
pineapple 4 pepper

T h o  m u l t i s t o r e y e d  i /s tem  r ' lpn i fmt ' j  the most intensive typnof land mnnn-
mlf r larvionc Its SU" »^r, depends, however, on the timely availnbi- gement in coconut gardens m . .u . • \

111 y of inputs and other resource*
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CHAIM I R 

E c o n o m ic s  o l  p r o d u c t i o n  sn d  

I V U i r k u  t i i u j  o  1 C o c o  m u i

V n i iclh <ik i i s l111 h i  S  I'* P re m a ja

Coconut is grown in almost <ill the small and tm/ ho 'dm g th iuughou l the 
Itmgth end Iirurii.ilIi of Kerela Even in liny h o l im 'P .  it I- - '-omm.rr i.,l
crop Tim economics ol production mid nnr l 'u l ing  .wp! '-*■» of '»■*.' »",l i lm n fo ie  
assume importance However, not much studio, h i v e  4>oisri o-.ioe* v. Mi r. ^pu-.l to
these aspects in Kerala

E c o n o m ic s  o f  p r o d u c t i o n

A study on the costs and return , in coconut cult ivat ion m Calicut di£lnct 
was undertaken at the Collage of Horticulture, Vellanikaru during the yr' * 196h-bh. 
The data for the study were collected hy personal inter vie/, melt . '  d b :scd on a 
wel l structured interview schedule from a virnplo of 120 coconut cuh i  vatc r*. The 
sample was selected by three-stage random sampling with pencil vr 
unit, panhayat ward as second stage unit and coconut cult ivators as th rd stage unit. 
Tho panchayats selected were Qmlandy, Chengotlukavu. Feroke, 
kulam and Omasery. From each pnnchay.it, two wards were selo* 
and ten cultivators were selected from each ward. The average sere of the sa^f /e  
family was 6 G and 60,8 percent of the sample farmers had 5 to 7 members m their 
families Almost all tho sample farmers were literate Most of the famil ies in the 
sample had more than one occupation. Only 25.1 per cent of the total respondents 
were puie agriculturists. The total family income per annum of most of the respon
dents came in the range of Rs 5000 - to Rs 15000 -  An analysis of the cropping 
pattern revealed that a major percentage of the cropped area was devoted to the 
cultivation of coconut. Tho other crops of importance were nee. erecanut and 
banana Most of the coconut holdings were rainfed and only 7 per cent of the 
gross area under this crop was irrigated.

The data on costs and returns on coconut cul t ivat ion were collected for a 
period of 1 6 years from the year of plant ng as sixteenth year was regarded as the 
period of yield stabilisation. The cost of cu lt ivat ion per hectare was calcu aied 
based on 1985-86 prices
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The t o r c o s t  of cult ivat ion for 1 6 years was estimated to be Rs 91,311 - 
fcr the d i i t n c t  (Table 10.1). The major item of expenditure was human labour 
const i tut ing about 50.5 per ce~ t f Rs 46.1 00 -)  of the total cost. Maximum number 
of abouri-ri  were engaged during the first year of the crop The total labour requi
rement for 1 5 years WcS‘ 1844 man days per hectare. During the steady bearing 
a'age labour contr ibuted by family members cama to about 41 3 per cent of the 
totai abou- requ rement.

expen i . lure on seedlings was Rs 1913 - The materials for fencing, 
shading and mu chmg accounted for 4 1 pur cent (Rs 3767 -). The expenditure on 
feni l is  r inc luding farm yard manure accounted for 24 2 per cent (Rs 22058 -)  while 
that of p'ant protect ion was 5 1 per cent (Rs 4636 -).

Harvesting charges were incurred from the oighth year onwards and these 
amounfed to 9 9 per cent Rs 9040 . The cost for various tools and implements 
inc lud ing rep* cement and maintenance charges accounted for 0 71 percent 
o- t j tot j  * ;o-,t L n J  f ix account *d for 0 18 per cent (Table 10 2). Tho cost of 
br ing ing t h e -4' ’ ation upto be .ring stage or the total investment cost came to 
Rs 33 77 3 -p r h j  I th * exp n Inure from th) eighth year onwards or tho

.. me ro Rs 53 j 3 - per ha per year

s* rt> v elding from the eighth year and tho yield gets stabilised
by th-) s <r n / j J r j f « m tn q  Steady yield would continue upto 50 years and
thof!*a ^°r r  jr y d m • v dor.11no The average annual production of nuts per hectare

1 peri I was ■ • stimatcd as 10 049 Ihocost of production por

q Rs 1 02 i Table 10 3 j .
“ crtng the r .turns from coconut r uluvation, the average farm gate

,q ?he yo u 1983-84 was considered due to the fact that the farm 
n ato pr c f .  r .f rajf , for 3 1 35 and 35-30 woro highly unusual. The estimated net
rorurns on investment per ha per ye ir came to Rj 13835/- (Tablo 10.4) leading to a

benefi t c o v  r Pio of 1 4
Too r ? source u .e efficiency uf yielding coconut plantation was studied by 

f i t t ing , m n lop l^  I re r productmri  funct ion The results showed that the ago of 
p- I ibour rn ird.vyv fertilisers anrl pi mt protection were the factors influencing

the gross mcom- fr-.m a coconut garden
Esom j r Rfl cost nf f ult ivation of coconut per Ii a in Calicut district

rr *i in ten me 6? ■

Co^-OH!

durmg rhe v  d* P 
nut worked o i!

F o r  V  

price for nu* d c p

Table 10 1 

/ear  

1 

t
2
3
A
5

tape of the * rop

2

Planting

0
1
8

Flowering
Yielding

Cost (Rs ) 

3
1 1 940 

3305 
35 Ml 
4008
5114
5114 
51 14
5730

Percentage to total 

4

13 08 
3 09 
3 85 
5.05 
5 00 
5 60 
5 00 
0 28
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( } )
9 

10 
11 
12
13
14 
lb
10

Table 10 1 C on ld

Yielding

S in . i i ly  l i i t i i fm g

Tola I

I '•)

6779 i 23

0814 r 37

0823 (, 80

6804 0 42

‘.'882 O 44

68 2 0 44

6882 o 44

0082 6 44

91 311 100

Table 10 2 Break up of the total cost of cul t ivat ion for 10 year-

Item ol expenditure Cost <P*; ) Percentage to total

Human labour 40100 60 49

Materials for fencmn* shading mid mulching 3707 4 13

Seedl mgs 1918 2 10

Fertilizer including farm yard manure 22056 24 10

Plant protection chemicals 4G3G 5 08

Harvesting charges 9040 9 90

Too lb and implements C50 0 71

Land tax ICO 0 18

M i s c^ l  Ip o p o u b 2982 3 27

Total 91311 100

Table 10.3. Estimated cost of production of coconut Rs/ha) in Cal icut district

SI. no. Particulars Cost < Rs;

1 Investment during estabhsment of plantat ion upto beanmg 38773
2 Compound interest on investment at 11°0 (1-7 years) 24199
3 Total investment 629- 2
4 Annuity value (share of total investment to be adjusted

over a period of 48 years) 6793
5 Annual maintenance cost 5853
6 Total cost per hectare per year 12646
7 Income from dry leaves and petioles per year 1374
8 Net cost of production of nuts per hectare per year 11272
9 Average production of nuts per hectare peryear 10049

10 Cost of production per nut 1.12
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abL ,0.4 Est mated returns from coconut cultivation, Calicut district (Rs ha/
Y*ar)

no Particulars D istr.ct
1 F a rm -gate price of coconur per nut 2.36
2 Coat of production per nut 1.12jvJ Ner return per nut 1.24
4 Average product'on of nut3 10049
b Net return from nuts 12461
6 Income from dry leaves and petioles 13/4
7 Net re t j rn  on investment per eectare 13835

M a r k e t i n g

Qn'y t .vo studies h3ve been undertaken in the Kerala Agricultural University 
w i th  respe^r to marketing of coconut. The first study was conducted during tho 
period 1934 - So using primary data collected from a sample of 150 coconut 
farmers in Uahcut d strict vil lage traders traditional millers, market intermediaries 
and rill major o I mil ls in the district

Trie study revealed that almost all the farmors sold tho nuts as such on 
the farm its df to copra markers in the locality As much as 90 per cent of the 
farmers fe!t t 1 r. toe price tuey received w is com nensurate with tho ruling wholesale 
prices The fo l lowing four marketing channels were identified;

1 Farmer copm maker oil m i l le r— rutai ler— commissioner
2 Fa rm er  copra m jker -o i l  miller commission agent -wholesaler —  rotdilor
3 Farmer copr.i maker oil miller commission agent — industrial user
4 Farmer oil mailer wholesah r - consumer

The s tud /  showed the markets for coconut arid oil to bo very well integrated 
and the structural char r  tenstic/. ol the market, were not bkoly to adversely affect 
m a r k e t  conduct to the detriment of the farmer

D u r in g  t h e  p e r i o d  1934 ' f t /  a c o m p r e h e n s i v e  s t u d y  c o v e r i n g  t h e  e n t i r e  

s t a r e  w a s  u n d  >rrake, i  F i r  o b j e c t i v e s  o f  Him s t u d y  w e r e  to  m v e s t i g  i te t h e  m a r k e t i n g  

prar t i r e s  a n d  p r o b l e m s  s t r u c t u r a l  c h a r a c t e r i s t i c s  of  the  m a r k e t  r n a i k e t m g  i o s ts  a n d  

m arg ins  m a r k e t  i n t e g r a t i o n ,  s p a t i a l  p r i c e  d i f f e r e n c e s  t e m p o r a l  p i i c o  d i f f e r o n c o B

etc

Farmers h invested mature nuts nrid sold them in the form ol nuts Only 
2 5 per r 'ml of the total marketable surplus was converter! into c opra by tho 
s im p le  farmers themselves Exception, to the practice of selling unhusknd nuts 

noticed m Trichur .and Frn ikulani districts The predominant motlind of 
r^Hio \ nuts w 1 » d.spu .mg them off at the farm itself, convenience being the mam

re r r j n  attributed to tins
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Hie predominant first b u y « r i  uf coconuts  w u m  copra mafeis  who bought 
from 80 per cent of thu lutul sample furmeib 'Hie other buyum were oil 111111 cr a 
vi l lage merchants, cu npeiut ivu* etc I h u p n c u lu i  nuts in Pm majmity ol 
was arrived at, bused on thu wholesale  m uki t piu cl. of oi l  nmJ < upra

Four main m.irkelinij  « liriuiiels weie identif ied for c jcouuin in the state Fiiey
we'd

1
2
3
4

F u n n e l  

F a r m e r  

F  a i m e r  

F a r m e r

c o p i a  in,  i k m  m l  111111 tii 1111 f i j b 11 1 ti I i j i h

c o p r a  m a k e r  o i l  n i i l l u r  w h o l n S . d i  i « o n s u m t r

c o p r a  in 4 ui o i l  m i l l u r  n h i i l m  • u n s u r n e r

n i l  11111 In r i n l a i l u i  i o h h i i m e i

in Mtudy showed lit it the in ijor coconut uu r i 'o ’ s outside ihe slat* vi/ 
Bombay, C ilcuttu and Madras w»u*vnry well  r  t«sfjr.it»-r| Near jn rf»•• t irdeqr non 
could he obauivod among the market , in Km.ilo ulv i .  j \/ Cochin, Alhq pey «jnd 
Calicut. At thu retail level,  nid.i t  thu vil lage lovul ah o ( .onut j i *'» wi f e  observed 
to btj wall miuiimiud with the whole >.ile prh.i a I lie ' h uiq«i"> ui Bornnay rnarkel 
price vory well reflected in thu m ijor Kerala marketi  winch iri t rn rbflectud down 
the line lo tho farmer's and to the retail level.

M a r k e t i n g  cos ts  and m a rg in s

The district • wise d .hi on marketing cost and margin re n . m T jbles 
10 5 a. 10.5 b, and 10 5 r  The m. rgms for s jles w i th in  th * sT v  r * 'ged
f r o n Rs  30 to Rs 31 per 100 nuts Tot il rn ir j rn is pruport i Jr. .1 rb ? ,. i jn
from whulusalu price of l irnk, sh^ll, o , I and oil c ike r inged fr nn 10 3 per •» t in
Allopptjy district to 23 0 p-*r cunt in Cannanurn district T ri e . i - . r . g e  m jr rehng
cost of buyers of coaonut w is aroun I R; 1 2 to Rs 13. Til j  copra crushing charges 
ranged from Rs 0 16 per kg to Rs 0 20 per kg of copr j

Tablo 10 5 a Average marketing costs and m irq ins  for coconut (RuD^es per
hundred) upto the stage of wholesale of oil locuhy in tne districts
of Alleppey Ernakularn and Trichur during March Aprd 1984

Si. Particulars D strict
no. Al leppey Ernakulem Trichur

1 2 3 4 5
1 Cost of coconuts paid to farmer 31 1 36 305 32 304 37
2 Marketing coats of buyer 12 58 13 02 13 33
3 Total outgo of buyer (1 R-2) 323 94 318 34 317 70
4 Total realisation of buyer from copra.

husk and shell 351.52 368 70 372 77
5 Net margin of buyer (4-3) 27 58 50 36 55 07
6 Cost of copra to miller 329 07 355.60 366 47
7 Marketing costs of mil ler 2 72 2 96 3 68
8 Total outgo of miller 331 79 358 56 370 15
9 Total realisation of miller from oil ane cake 326 69 364 96 378 97
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Table 10 5 a  Contd:

<1) (2) (3) (4) (5)

10 Met margin of mil ler i 9 - 8) - 5 . 1 0 6.40 8.82

11 Total (g ros i j  marketing margin 37.78 72.74 80 97

12 Percentage margin (item 1 1 as percentage 
of va:ue of husk, shell, oil and cake> 10 82 19.24 21.00

13 Total net margin ■ item 13 ai  percentage 
of value of husk shell, oil and cake) 6.44 15 01 16 58

15 Farmers share (per cent) 89 18 80.76 79.00

Tab'e 10 5 b Average marketing costs and margins ior coconut (Rupees per

hundred; upto the stage of wholesale of oil locally in the districts 

of M i lappuram. Calicut *nd Cannanore during March-April  1985

SI

r o

1

?

3

A

5

6

7

8 

9

10

11

12

13

14

1 5

Particu ar3

Cost of coconuts paid to farmer

Marketing c o V s o f  buyer

Total outgo of bu/er  (1 * 2j

Tota l reali ation  of buyer from copra, 

husk and <ih0ll

Np? margin of buyer (4 3)

Cost of copra to miller

Marketing cosm of mil ler

Total outg * of mil ler

Tot il realisation of millor from oil onrJ caktr 

Met margin of m i lh r  (9 ri)

Total fgross) marketing margir

p,jr ^ n t . ig o  marniri (item 1 1 as porcnnlogri 
of / l ion of h u s k ,  s h e l l ,  n I anr |  c a k e )

Total not margin

Perr.entngn net margin (item 13 ns per

D istrict

r.entagn of value o f husk, shell. °d  cake)

F a r m e r  a shire (per r.nnt)

Malappuram Calicut Cannanore

215 93 229 21 189.61

16 20 17.13 12 93

232 13 246 34 202 54

257 38 286 67 244.75

25r25 40 33 42.21

236 71 269.34 230 00

2 53 3 39 3 19

239.24 272.73 233 19

247 48 278 72 248 80

8 24 5 99 15 61

57 22 hfj 84 73 94

1 g 4 J 22 58 28 06

13 49 46 32 57.83

) 1 2 49 15 65 21 94

80 53 77 42 71 94
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Table 10 5 c Average marketing ( obis and marquis bn m  omit i l - i pm j ,

hundred) uptu the stayu of whufut. il' of ml I 1 1 V m 0 "  11 n 6.
of Fr i V H i i d r u m  Uui lon and Koli i iymn dunny I 1 a. ti a- pr,l i nj».#

SI Particulars O is!i k l

no. Ti ivai >iJ r uni Qui lon i ottuy.mi

1 Cost ol ( oCuiuiis paid to faimoi 155 91 149 54 132 53

2 Mii ikt t t iny costs of huy» r 10 31 1 2 70 12 37

3 Total outgo ol bus • i (1 } 2) 1 72 24 152 34 1 94 34

4 Tot.il ri i.i lr i iuon of buyer from 
l Opt it, IllJsk .11 id sh.ill 1 88 75 190 50 202 80

5 Nut margin of lm\ n  (4 3) 1i. 51 23 15 8 4b

(j l.’o \ t  of ropr. l  to mi l l r i H.8 76 1 ‘ 0 187 /2

7 M .ukrtmg ro  is of miller 2 53 3 3 / 3 / 5

8 1 ot if outgo of miller 1 /  I 33 166 8 / 190.98

9 Total faults mon of miller from uil
and cuke 1 59 1 5-8 1 7 197 41

10 Nut margin of miller (9 8) 2 25 1 25 C 4 3

1 1 Fnt il (gross) marketing margin 33 20 45 4 8 30 r 2

12 Percentjge margin (Mum 11 us p.im.-ntagu 
of value of husk, shell oil and cuke) 1 7 56 23 31 14 26

1 3 Tot.il net margin 14 2b 29 41 14 89

14 Percentage mg margin (item 1 3 as percentage
of value of husk, shell, oil and cake) 7 54 15 07 7 05

15 Farmer’s share (per cent) 82 46 80 83 85 51

The farmers shnro in the wholes lie price ranged from 71 9 per cent in 
Cannanore to 89.2 percent in Alleppey Marketing margins for sales of o i l  out 
the state showed net margins of millers t :> be very high The farmers, share how
ever, got reduced to 71 99 percent in this case

There existed a good deal of seasonality in coconut produc' ion, with 
the peak level of production in Meenam (mid March to rn d  April) and 
a trough in Karkitakom (mid July to mid August Coconut prices a*so
showed a seasonal pattern wi th  the trough in prices c o n o id  nq w i th  the peak in 
production Coconut oil prices in Kerala, also showed a good deal of year to year 
f luctuations. The estimated net returns from storage of coconut oil  were negative 
in some years and positive in most of the years during the 10 year period ending 
1984. Both negative and positive returns were fairly high percentage of purchase 
price. This was a sign of inefficiency in pricing However, average net returns 
from storage losses for the 10 year period 1975- ’84 were not excessive
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One of the major inefficiencies noticed in the marketing system was the 
existence of ra rly h gh net margins. One method to rectify this defect was the in-

o .ament of tarmers themselves in marketing, by taking up the primary processing 
act vi ly of copra making.

Another problem adversely affecting coconut economy is the uncertainties 
created by wide f luctuations in prices. Measures for stabil ization of coconut and 
coconut oil prizes need to be a looted so that the uncertainties created by the wide 
f luctuat ions in prices can be reduced.

One serious hindrance to marketing studies on coconut or for that metter 
any agricultural produce is the absence of reliable primary and secondary data. 
Educating and encouraging the formers to maintain farm records and systematic 
ger.oraTion of secondary data on quantit ies handled during different months in 
d fferen? markers number and kinds of intermediaries and their market share etc. 
through su tab'o marketing institutions and infrastructure may be of help.

Gerera ' ly  speaking coconut oil has been a premium oil With an increase in 
product  on of various oil seeds m the country in the near future, it is doubtful 
whether  th>s pos t ion can continue for long. As consumers of coconut oil, even 
coconut cul t ivators h ive developed price resistance Therefore, in the emerging 
sd>iar ion the major factor which could save coconut economy from serious pro
blems seems to be the development of high valued coconut based products

n
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