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INTRODUCTION

Coconut palm iz one of the most umeful plaenis in
the world, India is the third largest coconut producinz
oountry. 15 per cont of the area under coosnut and
20 per cent of tho production of coconut in the world is
conceibuted by Indla. But the percapita aveilability of
coconut in India is 1w, being 11 mubds per year. Coconut
dovelopmont in India has only a hWistory of less than a
century. The cultivation of coconut is confined culy to
the coagtal arcas of the country. 65 per cent of the
total area vnder caconut in India is oonfinod to the
State of Kerala which accounts only 1,18 per cent of tho
total gesgraphical arca of India,

Biennial tondency is a comaon choracteristic of
coccnut palm though it 48 not so high as in othor fruit
crops like apple, mango atc. The extont of bicnniality
in cocenut was reportod by many workers through some none
paranotric approaches. It is always botter to apply somo
parametric approach to teat the significance of biennia-
ULy, A knoledge of the mapnitude of bienniality in
hybrid varioctics of cpconut will be helpful to design
experiments on them using calibration techniques and also
in analysing sovoral years' yleld dava, It is a practice
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t2 analyse even years' data sugpecting blennielity. If

the megnitude of bionnlal tendency 4s negligible the resulls
based on individual years' data sooms valide A comparison
of the magnitude of biennial tendency established throush
apprapricte astatistical tostn will establish the scvority
of this tondoney in west coast tall (UCT) as related to
hybrid varictics of coconub, So the prosent study is aimed
at the £oilowing objectives,

1. To meosure the extont of blenmniallty emong different
hybrdds and went coast tall.

2. T0 measure the iutensity of crop Lluctwations from year
to yoar.

Je To teat the significamce of biennial temdency.
4, To gtudy the influcnce of time tremd.
S5e To test tho significance ¢f time tyvend.

6« To exomine the influonce of treoatments on biemnial
tendency.
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ROVILY 0 LITERATURE

Peronnial plants and frult trees are in goneral
far diffovent from olher crops. One special problenm that
nceds attontion in peremmial gpecies 4s that of their
blennial or altemeve 2ruit bearing tendency. One year
the tree yields heavily, ithe noxt year the yicld will e
less, in a third year it retums to heavy yleld and 80 one
According to Pearce (1953) mose porennisis are to some
extent biennial in bearing and growth. Singh (1948)
observed that trecs which heve acquired this biemnlal
rhythn will carry a heavy crop in ono year, called the
font year and very iow or no crop in the next, called the
'off! year, This charactoristic of hich and lgv ylelds
in the 'on' and YofL' years persist with great regularity.
Sometines it may be upset by some major clinatic factor
(Tharpen, PJK., 19323 Anon., 1938).

The biemnial tendency is oxtensively reported to be
a common feature of fruit troes in doth tropical and sub=
tropical regiona (Singh, 1943).

It vas Hoblyn gt ai. (1936) who first dovised a
mothod +0 measure iho blennial fruit boaring tendency in
orchard cropa. Thoy proposed two factors 'BY and If to



ocasure the extent of bienniaiity and the intensity of
orop £lustuations f£ron year o yoar,

Haldane (1958) commented on repecatcd blennial
tendency, e folt that it is important to now if this
is a sharply defincd character, hos it is inhevited and
whother 1t can be overcome by the use 0of fortllizors.

Shrikande (1957) and Pankajakeban {1560) have
nontioned about the blennial tendency in coconub.

Sinch (1961 o) stndied the blemminl bearing in
mango ond cancluded that biennlal hablt of nangd cannot
be provented neither by resorting to mawuring, irvigation,
pruning and control of pest, nor it ig affected by vigour
of varictics or the major climatic factor, reinfall and
temporatures .

Singh (1561 b) observed that bionniel bearing is
goaverned by the timely productlion of new vogetative shoots
in his studies on mango.

Abveywardena (1962) obsorved that 38.5 por cent
of tho coconut paims have significant biennial bearing
‘tendenoy.

Satyabaian gh pgl. (1958) studied the dionmnial bLearw
ing tendency of cooonut through correlation studies and



found that the incidenca of bienniality is high among
poor yielders (giving less than 40 nuts per snnun) and
the percentage of such bilonnial bearers ranged £rom 73
to 93. This nercentage was obscrved £9 be 17 to 40 anmg
hizh yvielders (giving ovor 80 nuts per trec por anmm)
and 39 Lo 57 amosng modius yiclders (giving 40 ¢o 85 nuts
per tree per annum) .

Vebster (1939) has roported 40 per cont biemniality
in oll palms, a species closely assoeclated with coconut.

Abeywardens (1062) madifiecd Hoblyn's method to
estimate biennial tendency. He thousht thok the method
given by Hoblyn (1936) was not adequate for percnnial
orops 1ike cocomut, wihich is highly influenced by weather
factors. So he molifled thoir method aftor adjusting for
ihe effeot of rainfall. He observed {rom his study that
though blennial booring tendency was a significant festure
in cocomul, the intensity of ocrop fluctuations vwas very
1 and honee of least concernm in economic and commorcial
eircles,

Coconut is a orop which 12 highly influenced by
rainfall, The effoct of rainfall on coconut has been
investigatod by Abowwerdena (1966, 1968 and 1979). The
crop will increaso as the effective rainfall increases
uith the resorvation that as one gors up to higher



rainfalis, the lav 0f dininishing returns will operate.
Aboywsardena (1968) tried to forecast coconut yicld using
ratu?all data. Crops in a localdty can fluctuate with
a vide ronge of as mich as 40 per coant of the mean yield
purely as a resuld of the fluctuations in the inciderce
of rainfall (Abeysordena, 1979).

Nortimvood (1967) hos ostablished correletion studies
to estimate the blenndal bearing tendency in cashew. The
low corrolation coefficient holweon years sugpest a tendency
towards alternate bearing.

Poarce and Urbanc (1957) considered various mothods
for the measurement of irrvegular and blennlal phenomena
in apple trees,

HMarchetti, S, and Ughini, V, (199%) used a modi- *
£icd succession test in tho cvaluation of the degree of
varietal suscepbibiliity to altermate bearing in apple
(llalus domestica). They used a mathematical mathod. It
ig bated ¢n a )(2 technlique, usinz a docreage in yield
in the ldw beardng as cgainsi high bearing year arblitrae
41y £ixed at 25 per cent as the threshold value in deter-
ming the expected valuo, Application of the mothod to
08 cultivars of 4 different types shoved that it gave
rapid and clear indication of individual varietal ten-
dencies .«



Pal gt 2l. (1994) applicd numerous treatmonts on
mango 4o induce regulor bsaring, Allhough none of ihe
treatmonts gave marked improvement, ethephon at 200 ppm +
0.1 per cont urea in one tidel or at 400 ppm + 1 per cent
urea in another trial, applied 5 times al 30 day (first
trial) or 15 day intervals (second trial) pave the best
results by inducing beardng in the 'of2' years,

Das and Sahoo (1981) exanined the effect of
gibbercllic acid (GAB) and urea on the *off' yoar shoots
in Lanrga monzo, GA.5 at 50 ppn + urea at 1 per cent,
applied to trees in the *on' year stimulnted vegetative
shaot grouth, and increascd the number of loaves and
their arca. These effects were congidered promising for
inducing fruit devolopment in the £01lawing (Yoff') year,

Savaswathl (1983) has defined orthogomel contrasts
to teat the significance of biennial tendency and time-
trend. Based on thege contrasts she has derived appro-
priate tests of significance to detect biomniality ard
tine~trend in coctnut, The study established the fact
that bienniailty is & significent feature of coconut
palms. The pregence of bilemiality was also tested by a
non-parametric approach, This mothod alas rovealed the
offect. of biennmiality but ovor estimated its presence.
Tor the experiuental data she has got 53 por cont of the



UCT palms as significantly biemnial in beering in the
pre=gxperipental period, 52.5 per cent in the experdmental
period and 23.2 per cont in tho pooteexperimentol period.

The 'I¢ faclor vas found to be less than 39 per cent
for 72 per ecnt of ihe palwms in the pre-experimontal pexdod.
Bath in the cxperisencal and post-exverimentsl periods,
the 'I' factor percontage has reduced to 20 per cont.
Durdng these poriods 72 por cent of the palms shoved an
'L? facvor less then 20 per cent. Thio indicated the
possibillity of treatment effocts in reducing the blennin-
Uty

The tests of signlficance shwied that biemnial
tendency was present during the pre-gxperdmental and
exrparimental periods and wos absent during the pogte
experincntal period. Bilennial tendoncy was predominent
at various levels of N and k and at higher levels of P,

At 0.25 kg {(per paln por yoar) lovel of P prescnce of
bienniality has been establishod. Application of mogne~
sium at 0.5 kg per palm per yoar was also found to increase
the biennial tendency.
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MATERIALS AND METHODS
3e1e MATCRIALS

The data utilised £ar this study were talken froa
Rogionnl Agrdcultural Rasearch Station, Pilicode; Reglonal
Agricultural Rescarch Station, Kunarokony Coconut Rosearch
Statlon, Balaramapuran and Agrioultural Instructional Farm,
Vellayani in Korala, Individual palm yields of different:
hybrids snd Vaest Coast Tall verieties of coconut were
collcctede The defails aboul the data used for this sthwdy
are given in the £ollowing Tablos £ron Jel.1 to 3104

3e2+ METHODOLOGY

The blonntal or alternate bearing tondency of
porennials necessitates apecial considerations in their
design and snalysis. Cocomut palm being a perconnial
exhibits blemnial tendencys 4 Mmovledge of the magnitude
of biennial tendemcy will be of ouch help in plaming
experimonts with thew.

Cooonut polm which have scquired blennfel rhythm
will praduce gond yield in one year, called thw fon'! year
and poor yield in the slternate year, called the 'offt
year. A rough idea of bienniality can be obtainsd fronm a



Table 3.7.1+ Varietal distridution of palms
Regional Agricultural Research Stalion (RARS), Pilicode

5).

Period of availablility

Noo Voriety No, of palms of ibe data
1. Yest Coast Tall (WCT) 169 1965 - 1984
2. VYagt Coast Tall x Chawghat 83 do

Green Dwarf (JCT % CDG .
3« Vost Congt Tall x Ganga bonden
{(UCT = GB) 17 do,
4. Natural Cross Duarf (NCD) 10 ave
] Ordinary x Gange bondam 5 do
O iy
Ge Laccadive Ordin x Ganga bondan
¢ (m X GB) ary 5 do.
7+ Laccodive Small x Ganga bondon
{IS x GB) 5 do.
8. Cr:achin China x Ganga bondam
(CC % G ) 4o,
9, Java x Gonga dondan (Fava = GB) 6 do.

oT



Table 3.1.2. Varietal distritution o2 polos
Rogional Agricultural Research Station (RARS), Rumsralkom

S1. Period of

No. Veriety Noe of palus v nilapility of the
daota

1., Vest Comat Tall (WCT) 243 1976=1087
2. VYest Coast Tall x Andoman Dwarf (T 2 AD) 7 do,.
3 Yeat Comst Tall x Laccadive Dwarsd

: T x LD) 7 da.
4, Jest Coast Tall x Gangabondam (T x G) 7 do.
5. \Vlegt Coast Tall x Straicht Settlepent

(T x 5) s do.




Table 3.,1.3. Varietal distribution of palms
Coconut Research Station (CRS), Balaremapuram

S1,. Peraod of
No, Variety No. of palws  Guaiigbility of the
data
1. Vest Const Talr (UCT) 158 1976-1937
2. Jest Coast Tall x Orange Duar® (T x D) 23 doe
3o uest Coast Tall x Gongabondan (T x GB) 18 do.
4, lest Coast Tall (Cxperimental palas) 409 do,
Table J.7.4. Distribution of palms
Instructional Mara, Colloge of Agricultbturc, Vellayani.
gL Varicty flo, of palas Peylod of
e avalleollity of tho
data
1. Komadon 40 10811584




group of palms by plotting tho average annual yield por
palm against the yoars. If£ the palm exhibit biemnntal
tendenay the trond line will shaw 'poakatl and ttroushs?
in altemate ycars, This characteristic is also affocted
by rainfall to a cortain extent.

3¢2s1+ Nonwparametric approoch

The biennial effect ¢an be oxanined by o non=para-
tetric approach. Savaswathi (1983) has developed a method
vhich requires a pinimun of four yearg! yiold date, I
the yleld in the socond year exceeds tho first year then
a %+' sign 19 givon, otherwise o *=' gipgn, In a four year
pordod either a pair of %++* gign or fee! gim indicaton
the biennial habit of that palm, A palr of unlike signs
Y+t or '«+! indicates the absencs of biennlality during
the period, If tho yield data are avallnble for n years,
n being evon, the magnitude of biannial tendency can be
neasured by a factor imosn 05 'BY factor vhich measuras
the proportion of like signs in consecutive pairs
(Saraswathl, 1983). Uith ‘zn'® years thore wild bo ‘n!
1ike or unitke sigos in n pairs of comsocutive yoars.

The probablllity of gotting 0,1,2, sescsp 2 ke Bigns 18
glven by the dinomial distribution,

'n (X) ] ncxpan‘:{’ X o °|1| vesesg I
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uhere p 45 the probabllity of gotting x lihe algns inn
paira of consecutive years and 4 = f=p, On the basis of
an egquiprobable hypothesis, the probabillty of like signs
in eny pair is 4 if a group of palns are camsidered,

Here p = q = &, The significsont departure from the cQuie
probable hypothesis is tested by applying X2 - test of
sipnificanca given by

kaw_a, = (p =5 B vhera

N is the sample size amd p" m P (Xz %), is the obgerved

proportion of palms shawing like signa for x end above,

A pocond factor 1Y is wsed to moasure tho inten-
sity of erop fiuctuations from year to year (Sareswathi,
4983), This factor is defined as the rutlo of the diffe-
rence between succesgive ylelds +o the sum of palr of
ouesessive vieldss The value of *I' wanges from O to 1
{or 0 to 100 per cent). Zoro dendtes equal crops in succte
ssive yeara ond one (or 100 per comt) no ¢rop at ail in
Tof£? yoars.

34242, Bgrometyic approach

Tests of significance of blermial tendency are
derived on the bagls 9f several orthogonal contrasts
(Saraswathi, 1983). Those contrasts involved torms of



blennial effect and tine trend apart £rom random eyror
component, If YM, Ys.z, ’\1’5’3 end Yi.lw are the ylelds of
gt pala in the £irst, seemd, third and fourth years
rospoctively.

PTRRRS R EAR Y
YiaaYioél-r Ad & TP
Ywu‘li—xvh/la- 3 ¢ 85
Y=Y +8A+ 3 + o

whore ¥ 45 the expected ylold of i-th palm, A is the
tine trend affect, /d / is the diffcrence hotween the
ton' and 'off' yoar effect and em 18 a randoo variable
vhich 43 normally and independently distributed with
expactation moro and varianse 6@ 2, The contrasts wera
defined ag

1
Xgg = g (ag = Yy =Ygz + Yg)
1
Zypmote (g 43,37, Y,
12 = 5o TRERTRERA BRI
1
Xgz ® o= (=B ¥y = Yy ¢ Vg5 + 3 Yyy)
(20
1
R T TR RN

1
xﬁ""ﬁ;‘ SR TERPERTRE TR



The eombtrasts xﬂ, xia and X13 are mutually orthoe
gomal, XM and xs.s are notv orthogonald to elthor x:.z end
xﬁ. The contrast Xﬁ. 4o orthogonal to \!m end x,‘a e
nol orthogonal to xm end Xﬁ. Substituting the vaiues
of Y43, Yaz, Ya3 0 Yy

1
Xen = (Qun = 0y » Cpmy + @4z)
471 © enem 1 4
I 1 12 13 2

1
¥ia =g (0 = oqn + 3 04z = 3 2g5 + 2gy)

1
1{13 aJ-2:5~ (lox +2d =3ey -0, "°13+391b)

1
x’-hﬂv_;‘- ( b}\ -611 "012 "'013 *eit‘)
1

The contrasi X:I.‘I 15 independent of both Lime trend and
blennlal effect but subject Lo randon errox component.

¥y» 15 influenced by bilornial effeet but frec from time
trend; X, 1s affected by tdne trend but free froo biennial
affect; X,_3 and X‘LS are infilnenced by both {ime trend end
biennial offect, Diomntal effect wlll b2 positive or
nogative depending upon the year of starbting boing ‘off!?

or ‘on' year.

5¢2:241. Tegt of si cance of b al tendone
The contrasts x“ angd Xia arc ortnogonal,

1 £ ls 4
D( 27 ¥y)=0amd (g T ) o
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The coxpectation of -1- f Xﬁz invoives bionnial effect
and random error componont and f£ree £rom time-trerd cffoot.
To test the significance of biennial tondency, the mall

hypothesis can be stated as,
Hytd" =0
and the altemnate hypothecis
i dg 0
The ratio given by
£ %%/ n

T1tan) = dmedf
' T ¥/

is distributed as the conventional F uith n, = n and n, ®n
degrees of freedom., This provides a test of significance
of blennial effect when the time~trend effect is absent.

34242, Togt of sirmificones of time-trend effoct zn
prosence of bienninl offact
The econtrast 113 is orthogonal to xi,, and X3.2. XiB
is affocted both by time~trend effect A and blemmial
offect 4'» By considoring Xyq, %yp ond Xy a test of A
involving J' can be derived. The mull hypothesis for
this can be stated as

Ho: A = 0
and the alternate hypothesis

!{13/\# 0



The ratio given by

& %2/ n

2 (n,en) =
£, 2 2
(0 TR+ g § R

is distributed as T withny snend ny & 2n degreen of
frecdom, This provides the test of significance of timce
trend ' ) ' in presence of biemntol effect ' 4 e

of bionnial tendency

The contrasis Xih and Xs.s are orthosonal to x“
but not arthogomal to X12 and xﬁ. A test of significanco
of timeetrend ef€oct ' A Y independent of the biomniel
effect can be derivod by using the comtrast x:lb. The malil
hypothesis for this can te stated ag
and tho alternative hypstheals

H: A¢+ O
The ratis glven by

£ g .2
F5 (nyn) = %...:&.2_’_2

is distributed as coaventional I’ with n en and n, =n



degrees of freedom and provides a test of significonce of
timestrend independent of the blemnial eflect.

5424244+ Tost_of biennial tondoncy in presence of tice-trond

The cuntrasts x’_5 is orthogonal to contrasts xi‘l
and Xg4 and involves both Aand & o A test of blenmal
tendoncy ' 4 * in presence of timeetrend ' X\ ! can be
derived by comsidoring the contrasts Xﬁ, xm and xm.
The null hypothesis

HO: =0
against the aiternative hypothesis
Hys dz 0

P (2 X 2) /n
The ratio I’ (n,2n) = =& 2:1‘3 . —
3 a2 e8 TP/ n

£0lloss a F « distribution with m =0 and n, = 2n dogrees
of frecdome. Thig ratio can be used to toest the signifie
cance of biennial tendenecy ' f ' in presence of tipestrend
tAt.

The ckove tests developed by Saraswathl. (1993)
vore utildsed to test Lor the sicnificance of biommiasl
tondency and Limoetrand,



RESULTS AND DISCUSSION



CHAPICR-IV

RCSULTS AND DISCUSSION

The magnitudes of bicnnial tendency and time~trend
verc estimated and tested by the methods deserdbed in
Chapter IIT ond ihe resulds are presented in Scetion 4.1
0 4.5,

41y Yicld data from RARS, Pillecde

The data uscd £or the shudy refers t2 169 palms
of UCT, 83 palms of UCT x CIG, 5 palms cach of AO x GB,
19 x ©B, IS x GB and CC x CB, 17 palus of UCP % GB, 10
palms of NCD and & palms of Java x GBe A visual idea of
the bicnnial habit of the coconut palo may be observed
£ron en examination of the trends of the ennual ylelds
over years (vide Fip. 4.1). If the trond shois an increasc
and decyease in behaviour altematively over yearz thon
this 43 a clear ovidence of biemmiality over time. /3
such biennial tendency exists emong these palms, though
the megnitude of +tondency differ among tne various varicw
ties. The fluctuations in yield over years are also
subjected to rainfall. Cocoput is 2 paln vhich is highly
influenced by rainfall. The annual rainfall (in om) and
the avorage vield per palm (in muts) fron 1969 to 1924
are given in Table 4.1.7, The average yield of VCT palws
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Table 4.1.1, Ammuol rainfall and average yield per pain during the perded 1560«1984
Research Station « Pilicade

Year m&u Average yield per polam (in nuta)

(in om) UCT  UCT x Ue? x WD AOXGCH 10X GB ISxGB CCx0B Javax

DG GB B

1962 2594,8 32 58 &4 3e 55 93 20 51 28
1970 4065.0 33 60 59 20 71 398 73 56 18
1o 3677.2 36 73 109 66 a3 133 117 65 68
1972 3070.8 47 64 85 41 99 152 84 83 A
1973 2893.4 54 62 M7 106 105 143 144 79 100
1974 380L.0 36 52 63 4h 95 125 70 92 33
1975  4B36.4 39 58 109 103 108 127 128 56 9%
1976  2020,2 37 43 & 39 110 17 92 106 60
1977 409641 7] 68 123 154 4120 230 144 80 136
1978 4955 o4 44 47 112 Vi) 108 151 o6 121 P
1973 383846 53 67 106 127 108 186 127 &9 129
1982 315643 32 40 125 63 93 162 4 114 &4
1081 368646 42 43 129 153 110 196 151 73 120
1932 3563.9 3D 38 a1 56 a1 90 70 82 Y]
1983  3535.8 34 32 122 ie2 93 100 126 =4 64

1994 3552.8 20 21 63 7 57 105 30 55 35
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during the period 1969 to 1973 shoed on increasing trend
while altermate peaks and crouzhs in yield wos observed
£roa 1973 to 1931, A steady decrease in yield 1ag scen
from 1981 onwands. The Incroage and decrease in yiold
over altornate years during 1974 Lo 1982 was chserved
f£opr VCT x COG palms and from 1981 omuards & steady decrcase
in yicld was scen. The tyend in yleld of VCT x GB shawed
alternate peaks and troughs during the period under study
excopt. for 1978 %o 1981, The yield of NCD palms shoved
alternate bearin~ tcndency throuzhout the perded 79569 to
1684, The yield of AO x GB palms showed on incroaaeing
trend during the periad 1969 to 1973 and auvrdng 19574 to
1977 Alternate peaks end troughs Were observed during
1979 to 1984, During 1962 to 1972 and 1974 to 1977 the
yield of 10 x (B varlety exhibited an increasing trend,
These palms shovted alternate increase and decrease in
yield durin: 1976 10 1953, Tha 1S = GB and Javo x GB
hybrid palms exhibited peals and troughs in altemate
years throughout 1669 to 1984, An increaged trend in
yield of CC x 6B pains was geen during 1969 to 1972, ard
1981 vo 1983 and alternate peaks and troushs vere seen
from 1971 $o 1982,

The above results do not give a quantitative estiw-
mate of bilommial tendency. The 'BY factor described in
Chapter III was applied 4o the data to cgtimate tho



magnituede of blermiality. The results are prescnted in
Table 4.,1.,2 t0 6,1.6 . The YBY factor is based cn 8 palrs
of successive sizns. Tie probabllity distributisn fumction
Pp (x) = &0, (BF (N%F cives tho probability of gotting
Op 15 25 seeess B conscoutive 18ko signs in 8 pairs of
consecutivo years, The observed progortion of palus shiwe
ing blenndality 4o tested agoinst tho expocted propordion
of palms using i -test of significmce, Heace based om
theso proportions e can observe that a v'CT paln showing
a 'Bt factor oqual to or hicher than 2/3 is significantly
bicnndal in boaring ( X2 = G,14). As such all the 169
UCT palms exhbibited bicnnial tondency. In the case of
JOT x €3, a palm showing a 'BY factor = 3/8 is signie
£icently blennial in bearing ( X2 e 9.73). A8 cuch

97.39 por cent of the palms shaved biemnlal terdencys
ol,12 per cont of WCT x GB palms with a B = 5/8 was
foumd €0 have siecnificant biemnial wendenoy ¥ = DTl
Vith ¢the soame value for *BY £actor all the ICD palms
shaved Blenntal tendarcy (X2 = 5.71)s The blemntal
tendonoy of some hybrid varietics of palns are given in
Table 4,146 »

Shrikende (1958) and Penkagalohon (1950) reported
altornate bearing tondency in moat of the coconut palus,
though their magnitudc was noe given.



Table 4.1.2. Biemial Tondency (Factor 'BY)

Verdety - WCT Research Stacim - Pilicade
Pactor 1Bt
CmpEAY s S e
blenmiality)
o/8 0 0,00 100,00
1/8 0 0400 100.00
2/8 3 7469 100,00
3/8 9 5.33 9231
4/8 25 14,79 85458
5/8 26 15438 7249
6/8 27 15.98 56,81
7/8 38 22,49 40,85
/8 31 18434 18,34

Totol 169 100,00




Tablo 4.1,3. Blennial Tendenecy {(Factor D)

Variaty « UCT x CDG Rogearch Station « Pillcode

Pgetor '8!

(Proportion of N9, of Percentage Curnuistive

palus shoiing palns of peinms porcenlage

bienniality
o/8 0 0.00 100,00
1/8 c 0.00 100,00
2/s a 2.4 100400
3/8 3 3.61 9750
4/8 5 6.02 93,98
5/8 9 10.8% 87.96
é/s 18 21.69 T2
7/8 26 31,35 55443
8/8 20 24410 24410

Total 83 160,00
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Table 4,1,4. Blenndal tendency (Unotor '8*)

Varlety « UCT =z GB Rosearch Station - Pildiesde

Tactor *BY Hoe Of

Percentare of Cumalative

polms palos percontage

o/8 0 0,00 100,00
1/8 0 0,00 100.00
2/8 0 0400 100,00
3/8 0 0.00 100,00
4/8 1 5.83 100,00
5/8 2 11.76 ohet2
6/8 2 11.76 82,36
7/8 5 29.42 70460
8f/s 7 41,18 4,18
Total 17 100,00




Table 441.5. Blenninl tendency (Coactor *BY)

Vardoty - D negearch Station - Piljcaede

Faclsp 'BY No. oFf Forcentage Cumulative

palns of palos percantane
o/s 0 Q 100
i/e o 0 100
2/8 0 0 100
3/8 0 0 100
h/s 0 0 100
5/8 1 10 109
6/8 Q =0
7/8 a 20 X
8/s 7 70 7

Total 10 100




Table 441.6 « Blennial Tendoncy (Pactor 'B*)

S3. Hybyid Sonple ')(.2 1B? factor FPorcontage

Now variety size of palms
shoving
blenniality

1. A0 % GB 2 L2 5/8 80,00
2, LOxGB 5 8476 s/e 400,00
3. 8 x 6B 5 14:12 5/3 80,00
4, €C x GB 5 8,76 5/8 100,00

Mvoywardena {1962) roporsed that 38,5 per cont of
the paims are significantly blonnial in heawring £ron e
study on 300 palms maintained under a uniforn gysten of
management for nincteen years from 1996 t6 1934, Saraswathi
(1983) roported 4% per cont blemniality in cocomut palms
with a population of 132 VCT polms for a pericd of twelve

years.

Intensity of the dogree of crap £luctuations wes
measured by the YI' factor deseribed inm Chopter III. The
ragults aro presented in Tebles from 4.1,7 to 441415,

The values of T can vary £rom O to 100 por cont, 83.43

per cent of the UCT palmg showed an intensity of crop
fluctuation leas ¢than 50 por cent of which in 79.29 por cent
the intensity ranged fron 20 to 50 porr cont. HNone of the
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Table 441e 7, Intonsity of crop fluctuations (Factor 'IY)

Varicty = UCT Reseaych Station - Pilicode
Factor 1 No, of Porcentoge Cumulative
palms of palus porcentage
lesa than 104 1 0.59 0,59
10 to loss then 20k 6 3455 4,94
20 to less than 308 48 28,40 32,54
30 to less than 4y b4 26,04 58,58
40 to less than SO¥% 42 24,85 85443
50 to less than G5 13 769 A2
60 %o less than 707 10 5.92 97 .04
70 to less than 804 4 2.37 93,41
80 to less thon 904 1 0459 100,00
90 to less than 1007 0 0400 100,00

Total 169 100 200




30

Toble 5.1.8» Intensity of crop filuctuations (Factor $It)

Voriety « WCT xx CDG Rasearch Station -~ Pilleode

T'actor ‘It No, o€ Percentage Cumilative
palag of palms porcentage
less than 10% 0 0.00 0,00
10 o less than 204 9 10.84 10.84
20 o legs than 30% 28 33474 44,58
30 4o less thon 40% 17 20,48 65,06
40 to less thon 509 16 10428 84,36

50 to less than 603 5 6402 90,36
60 to 1lraes thon 707 2 2.41 92,77
70 to less than 80§ 4 4,82 9739
80 to legs than 0% 2 2,41 100,00
90 to less than 1008 ] 0400 100,00

Tohal 83 100,00




Table 441.9:, Intensity of crop f£luctuations (Cactor 'IY)

Variety - UCT % GB Research Station = Pilicode

Fector 1 No, of Percontage Cusnnlative
palms of palms percentage
loss then 107 4 583 5483
10 to less than 203 2 11470 1765
2D +o less than 30% 5 29.41 47,06
30 to less than 40% 1 5.68 52,94
40 to less than 50% 5 29,41 8235
50 to looe them 60X 1 5488 08,23
60 to lass than 706 0 000 88.23
70 to less than 803 2 11,70 100,00
80 to leas than 908 0 0.00 100,00
90 to leass then 100% 0 0400 100,00
Total 17 100,00
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Table 4.1.10. TIntensity of orop £luctuniions (Cactor *IY)

Variety - NCD Research Station - Pilicode
Cector 'I? No, 0f Percontage Cumilative
palms of palums percrntoge

less than 103 (]

10 to lees than 20% 0 0

20 to less than 50% 2 20 20

30 to oems than 406 1 10 J0

40 to less then 503 2 20 50

50 to lees thom €07 0 0 50

60 to less than 70 2 20 70

70 to legs than 803 2 20 0

80 to less tham 904 1 10 100

90 to less tham 100: o o 100
Total 10 100




Table 4,111, Intenoity of crop fluctuations (Pactor '11)

Vardety - A0 x GB Resaarch Station - Pilicode

Foctor 1t No, of Fevcentege Cumuwlative
palns of palms porcentage
less than 10% 0 0 o
10 to lcso than 20% 1 20 20
20 to less than 30% 1 20 4
30 to less than 403 o (o) 4o
40 ©o lesa thsn S0% 2 40 80
50 %o loss then 6033 1 20 100
Creater then 60% 0 o] 400

Total 3 100
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Table 4,%,12, Intensity of crop fluctuntions (Factor 'IV)

Varicty « LO % CB Research Station « Pilicode

Fector 11 Ho. of Perpombage Cumulative
palms of paims poreentage
less than 10 o o 0
10 to less than 20% 1 20 20
20 %o leps than 305 O 4] 20
30 to lens than 40% 2 40 60
40 to less than 50% 1 20 80
50 to less than 60 0 0 80
60 to lesg than 705 1 20 100
Greater than 70% 0 o 100

Total 9 100




Table 4.,9.,13. Intensity of orop £luctuations (Pactor ‘1Y)
Verioty - qu % GB Reosecarch Station = Pilicoade

Factor '1? o, of Fercontaze Cumulative
palns of palas pereentage
less then 107 1 20 20
10 to less than 207 1 20 40
20 to 1sss than 303 1 20 €0
30 to less then 40% 0 o 60
40 to less than 50% 1 20 0
30 to less than 60 (o] 4] 82
60 to less than 70§ V] 0 80
70 ¢¢ less than 80, 1 20 100
80 to less thon 90» 0 0 100
90 to Iogg thon 100% 0 0 100

Total 100

(L




Teble 441414, Intensity of erop fluctuntions (Tactor 'IY)
Variety « CC x GB Regoarch Station - Pilicsde

Tactor It Wo, 0f Percemtage Cumlative
palas of palms percentage
less than 10Y 0 0 ]
10 to less than 207 1 20 20
20 to lesg than 30% 1 20 40
30 to less than 407 o 0 43
40 to iess than 504 o 0 40
50 to leasg than 807% 1 20 €0
60 to less then 707 0 0 €0
70 to less than 80% 1 20 82
80 to less than 903 L 20 100
90 to less ihen 100% o 0 100

Total 5

]
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Table 4,1.15. Intensity of orop fluctuations (Factor YIt)
Varicty - Java x GB Research Station -~ Pilicode

Factor It No, of Percentage Cumulative
palas of palms porcontege
legs than 1048 0 0,00 0,00
10 to dess than 20% 2 33433 33.33
20 to lese than 308 1 16,67 50.00
30 19 loss ihan 407 1 16,67 66,67
40 1o less then 50% 0 0.00 66467
50 +o less than 604 1 16,67 8534
60 to less then 703 1 16,67 100,00
Createp than 70/ 0 0.00 100,00
Totad é 100.00




palns showed an intensity greater than 90 per cond. Aoong
YCT % CDG 84,3% por cont of palus shoved en It factor
less than 50 per ¢ent of which 7345 por cont of the palms
shoued an intensity in crop £luctuation ranging from 20

to S0 per cont. 82435 per cent of ¢hw VCT x GB palms

gave on 'I' factor less than 50 por cont, Bubt for G4.7
per cont of thesa palms, tho crop fluctuations ranged
fron 20 to 50 por sent. Helover, only 5.88 por cont of
these palns gave an YI' factor within the range 30 to 40
per cenb, 50 per cent of the ¥CD palas showed an I factor
1leps than 50 per cont while for the remaining S0 por cent
I ranged from 70 to 90 per cent, The I faclor was foumd
+o be hotween 10 and 30 per cont for 40 por cont of A0 x
GB palms and for 60 per cent of the palms intensity renged
£rom 40 to 60 pey cont. 20 per cent of the LO x GB palms
shwed en *It factor vanging f£rom 10 t9 20 por cent while
60 poxr ¢ent of the palns were found in the range 30 to

50 per cent. For the remaining 20 per cent of these palms
the %1' factor wag found to lie betwesn 60 and 70 per ceate
The 'I' factor wap found to bo between O to 30 per cent
for 60 por cent of tho LS x GB palms, Ior 20 per cont

of these paluos the I factor ronged from 40 to 50 per cant
and for the remaining 20 por cent {the 'IY foctor ranged
£rom 70 to 80 per cent. Tho YI' factopr was found within
the range 10 to 30 por cent for 40 per cent of the CC x GB



palmg. 'I' panpod £rom 50 to €0 per cent for 20 per cent
of these palms., For the remaining 40 por cent the valuo
of 1I' yas found botweon 70 and 90 por cont, [or 33,33
per cent of the Java x CB palums the intensity ranged £rom
40 to 20 por cent, £or 33.34 por cont it ranged £rom 20
$0 40 por cent and for the remaining 3334 per cent the
range wag 50 to 70 per cent,

Abveyuardena (1952) obgerved an 'I' factor ranging
£from 5 to 15 por cent for 83.4 per cent of palms of which
44,7 per cent vas found between 10 end 13 per cent,

Saraswathi (1983) reported that 85,5 per cent of
the paima ahowed an '1' factor ranging fron O to 30 per cent
and £or the remaining 14,5 per cent of polms thoe 'X°
factor ranged £rom 30 to 90 per cont.

Uhen bilonndal tondency is ohserved amonzy a large
number of palms one can expect 50 per cont of the palns
in tho 'on' phase and the romaining S50 por cent 4n the
toff' phase, Houever this oquiprobability mey not be
observad in each year, One can observe this from Tables
4,1,16 0 441424, Of the 169 UCT palams this egquiprobaw-
bl2ity vas observed in years 1971, 1976, 1978 end 1982,
This agrecment of expectation and observation vas testod
by XZ-test of significance, In 1972, 74, 60 and &4
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Tablo 4,9.16, No, of paims shawing ‘on' and 'off£' phase
during 1960-1954

Variety = CT Researen Stalion = Pilicode
Year equal tont 1ofpt )42 Forcentago
yield phase phase ! phase
1969 7 oh 63 sag, P&
1970 7 68 o 6,17 £0,2!
1971 7 70 92 2,99 41 42
1972 3 51 115 24,67 30418
1573 A 100 65" 72" 59417
1976 2 7 120 31,91 27.81
1975 2 86 ot 0.15 50.8)
1976 5 78 86 0.39 46415
1977 8 105 52 20,18° 6450
1978 1 74 9 2,38 43479
1979 5 106 58 105" 42,72
1980 3 4 122 36465 26,0%
1981 2 105 62 1nao7 62413
1982 7 7w 83 1.2 43,79
1593 4 65 100 7462" 38,46
1084 9 4 119 38,035 2,26
Total 76 1212 1416 4402

* Sipuniflcant at 5 per ceni level



Tablo 4.1.17,. No. 92 palms showing 'on' and YofZ! phase
during 1969-1964

Varicty - VCT x ULDG Research Station - Pllicode

Year equal Yon! Yoff! XZ Percentage
yvield phase phase tan' phase
1969 2 43 38 0431 51,81
1970 2 38 43 0431 45,78
1971 0 56 2 1043 Gr k7
972 7 35 47 1.76 52,17
1973 9 33 49 3412 30476
1974 0 33 50 3.48 39476
1975 0 50 33 3,48 60,25
1976 1 31 51 4,08 37435
1977 1 54 23 Be2h" 6505
1978 0 25 58 4342 30,12
1979 0 60 23 1649 72,29
1980 0 22 61 18,33 26,51
1081 3 38 42 0.20 45.78
1982 3 28 52 7.20° 33,73
1983 0 32 51 435" 38,59
1984 3 29 51 6,05 36,0
Total 7 607 704 45,71

* Significant al 5 per cent level



Table 4,1.i8, No, of palms showing ‘on' and *off' phape
during the period 1960«108h

Variety = WCT x OB Resoarch Stetion - Pllicode

Year equal tont topgt Xa Percontage
vield phase phase tan? nhase
1969 0 9 8 0406 52,5
1570 0 8 9 0.06 47,00
1974 6 1 6 1,47 a7
1972 0 6 1 147 3542)
1973 0 13 4 4,76 1647
197k 1 3 13 6.25" 17.65
1975 0 M 6 147 64.71
1976 0 5 12 2,83 23441
1977 0 1% 3 7.32° 82,35
1978 0 6 1 1,47 35429
1979 v 9 8 0406 5240h
1950 0 6 1 1,47 35,23
1981 9 12 4 4,000 70.59
1982 0 3 14 742" 17.65
1983 0 1 6 1,47 64471
1984 0 2 15 9,94 11.76
Total 2 129 4 47 43

# Sigmiflcant abt 5 per cent lovel



Table 41,19, Wo. of poins showing 'ont and 'of£t phase
during the period 1969-1004

Varioty - NCD Rascareh Stacion - Pildoodo

Year oqual fon! torg xz Porcentaze
vield phasoe thase fon' phaso
1969 1 6 8 1.0 60
1970 1 3 6 1.0 30
1971 0 8 2 3.6 &0
1972 0 2 8 346 25
1973 0 8 2 346 a0
1974 0 2 8 346 20
1975 0 8 2 5.6 2o
1976 o 1 9 6" 10
1977 0 10 o 10,0° 100
1978 0- 2 8 346 20
1979 0 8 2 346 €0
1980 0 2 8 3.6 2
1981 0 7 3 1,6 70
1982 0 2 8 3.6 20
1983 0 9 1 64" 0
1984 0 1 9 6. 100
Total 2 79 79 49,38

* Significent at 5 per cent 2evel



Tablo 441420,

during the peoriod 19695+=1934

Variety - AD x CB

1

No, of paluns showing 'on' and Yoff'! phase

Regearch Station - Pllicode

Year equal tont tofft 12 Percentage
yvield phage phase tont phase
1969 o 2 3 0.2 40
1970 0 3 2 0.2 €0
1971 0 3 2 042 60
1972 o 2 3 D42 40
1973 0 2 3 0,2 40
1974 0 3 2 0.2 60
1975 0 3 2 0.2 60
1976 0 2 3 0.2 40
1977 0 3 2 0.2 60
1978 o 2 3 0.2 40
1979 0 3 2 0.2 60
1980 1) 2 3 0,2 49
1981 t] 2 3 0.2 40
1082 0 3 2 0u2 60
1983 0 2 3 0.2 40
1984 o 1 4 18 20
Total 0 38 42 4745
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Table 4.1.21, No, of palms showing 'on'! and 'off' phase
during the period 19673-1084

Variety - L3 x GB Research Stakion - Pillcode
Year equal ton? tofgy ,xa Percentose
yield phase phage ton?' phase

1969 0 3 2 0.2 &0
1970 4] 2 3 0.2 40
1971 0 3 2 0.2 &0
1972 0 3 2 0.2 60
1973 o >3 2 0,2 60
1974 0 2 3 042 40
1975 0 5 2 0,2 60
1976 1t 3 2 042 €0
1977 0 4 1 1.8 80
1778 0 4 4 1.8 20
1972 0 4 1 1.8 80
1980 0 2 3 Gl.2 40
1981 o] 4 1 148 80
1932 v] 1 4 1.8 20
1983 1 2 2 0.0 40
1084 0 2 3 0.2 49
Total 1 42 37 5245
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Table 4.1.22, No. of palms sharing 'on' and 'off' phase
during the perdod 1950-1034

Vardoty - LS % GB Research Station - Pilicode

Year equal font togft xz Percentage
yvield phase phase ton' phase

1969 ] 2 3 0.2 40
1970 ) 3 2 0.2 cy]
1971 0 5 0 5,00 100
1972 0 1 4 1.8 20
1973 0 T4 1 1.8 80
197 0 0 5 5.0 )
1975 0 5 0 5,00 100
1976 ) 1 4 1.8 20
1977 0 [ 1 1.8 o0
1978 0 2 3 0.2 40
1979 1 3 1 140 80
1980 0 3 2 0.2 60
1981 0 5 0 50 100
1082 0 0 5 5.0 )
1983 0 3 2 0.2
1984 1 0 A 3,2 0
Total 2 H 37 51425

# Sienificant at 5 per cent level
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Table 4.,1.,23. No. of palms schowing ‘on' and 'off! phaso
during the pordod 1969=1984

Varjety - CC x GB Rogearch Station - Pilicode
Yeor equal ton' Yoff? -xa Percentege
yield phase phase ton! phase

1969 0 3 2 0.2 60
1970 o 2 3 0.2 40

1571 (3] 3 2 0.2 60
1972 0 2 3 0.2 40
1973 0 3 2 0.2 60
1974 0 2 3 0.2 4
1975 o 2 3 0.2 40
1976 0 3 2 0.2 60
1977 0 4 4 1.8 20
1978 0 3 2 0.2 60
1979 0 2 3 0.2 40
1980 0 2 3 0.2 40

1981 0 2 3 0,2 40
1982 0 2 3 0.2 40
1983 0 3 2 0.2 60
1984 0o 2 3 0.2 40
Total 0 37 43 46425




Table 4.1.24. No. 9f palms showing font' and ?off' phasec
during the period 1969-1904

Variety - Java x CB Research Station - Pillcode
Year equal ton? toPft -)Lz Fercentage
vield phaaa rhase *omt phase
1969 1 2 5 0,20 33,33
1970 1 3 2 0.20 50,00
197 o 6 0 6.00° 100,00
1972 0 2 4 0,67 33433
1973 0 5 1 2.67 83433
1974 o o 6 6400" 0400
1975 0 5 1 2.67 85,33
1976 0 1 5 2,67 16,67
1977 0 6 0 6,000  100.00
1978 0 2 4 0467 33,33
1973 0 4 4 0467 66467
1950 1 0 5 5400 0.00
1031 0 4 2 0.67 66,67
1982 ) ) 6 6,00 0,00
1083 1 4 1 180 65,67
1924 1 1 A 1480 16467
Total 5 45 46 46,83

* Simmificant at 5 por cent level
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porcentage of palms in the 'on' phmse wes glgnificently
lov, iIn the remaining perdods the percentage of polms in
tho ton' phase was significantly high. Dor the UCT xz CDG
palms, the equiprobablllicy of 'ont and 'off*' plase wes
observed in 1969, 1970, 1972, 1973, 1974 and 1975. The
porcontage of palus in the 'sn' phaso wag found €o be
sienificantly high An 1971, 1977 and 1979 and in the
remaining years! 4t was found to be significantly low,.
For the UCT x GB varlety except for 1973, 1974, 1977,
1081, 1982 and 1984, the equiprobability of 'on! and 'off!
phase vas cbserved in all othor years. In 1973, 1977

and 1981 the number of palns in the ‘on' phase vas found
to be signlf%cently high and in 1974, 1992 and 1984 &t
was found to b3 significantly 1o+, [or the NCD palms

the equiprobability of 'on' and 'off£' phase was not observed
in 1976, 1977, 19635 and 1984, In 1977 and 19593, the pare
centage of palus in the *on'! phase waa found 0 bo signie-
flcantldy high, ['or the Java x GB variety the cquiproboe
bility of 'on' and toff' phase was observed in 1969, 1970,
1972, 19734 1975, 1976, 1978, 1979, 1957, 1963 and 1924,
During 1971 and 1977 the proportion of palme in the 'on!
phage vas found o be signiflcently high and in the remain-
ing yeara At wos fomd 0 bo significontly lovs, Tho CC %
GB palms, 1O % GB palus and AC x GB palns shawed the
oquiprobabllity of ton' and toff' phase threuchsut the
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pordod 1969 to 192k, The equiprobability of Ton! and
'off! phase Lor the LS x GB pelms was oboorved in 1069,
19704 1972, 1973, 1976, 1977, 1978, 1979, 1980, 1983 and
1984, During 1971, 1975 aud 1981 the proportion of palms
in tho 'on' phase was significantly high and in the remaine
ing ycers it wvas significantly lo7. The variationg in the
number af palnms in the ‘onf and ‘o£€! phage are attributed
to climatic factors especlally rainfali. A coconub palm
recquires en cven distribution of painfall throughout the
year than the total amowmt of rainfall received by the
palm,

Significance of bionnlal tendency and timestrend
vere tested using the eriterdon glvon in Chapter IIX and
the results aore presented in Tablo 4,1.25. The bienndal
tondency of the palme was first tested by Fy critorion
on the hypothesis of tho abeence of time-tyends As such
UCT palms and the hybrid varieties exhibited biennial
tendoncy. Then the effoct of time-trond was tested by
using 1?2 criterion, VYCT palms were found to be not
fnflucnced by timeetrend durlnz the study period. So the
Ty ratio iteelf gives an evidence of blemndal tendencys
In the case of UCT & CDG 'y was significent indlcating
tho presonce of timoetrond. 8o Lhe proper test criterion
for testing the significance of biennial tendency is Uy



Table 4.1.25. Blenniel tendoncy and time-trend (Test of significance)
Research Station - Pilicode

Variety Ho, of 1:S. due to contrasts F ratioc

¥er 169 335,42 88892.16  30090.83 2640.69  23016.76  25.88 1.2%

WCT % CDE &3 2734416 TTUEE.95  20505.73 2336.34  22084.53 28,34 1.38 8,38
WCT x GB 17 7690.85  43752b.51 106626.36 6200.65 119357.10  63.32 0.84

NCD 10 2564.99  440475.21  B835279.21 4880.28 102881.61  170.40° 0.76

3

A0 x GB 5  1028.,20 454916.00 8069220 1985.20 139027.,00 442,44 0,78
19 x GB 5 20958.80 BEIT06,70  176117.30  T716.70 301001.70 68,79 0447
15 x GB 5  4268,70 930459,70 266188,50 3066,30 254865.70 217.97 1,13
5
6

*

¥

L

CC xGB 1143,30 569713.70 106150.50 587,30 148553,70 493,31 0.74
1 31 35 077 605868-30 1 841&22 070 3891 050 2261 26097 ‘*6.20 1 01 l’

L 3

Java x GB

®* Significant at 5 por cent level

%ty 0Ahl

[41]
ju



A significant Iy value rovealed the exiatence of bienndal
tendency in JCT x CDG in the presence of timestromd, In
the casc of other hyorldd vardnties from Plilioode, tho
absence of timee~ivend vas esbablished by vhe F‘a ratio,

4,2, Yicld data £rom RARS, Kummralon

The data vsed for tnc goudy rofers to 247 palas
of UCT, @ palms 02 T x 55 end 7 polns each of T n &,
TxADand T 2 LD, A rough idea of blennial tendency
can be observed from Flg. 4.2. Tie figurce cmsists of
the ¢rends of annugl yields gver years. The anttial raine
£al11 (in mom) and the average yield por palm (in nuta)
fron 1976 40 1987 ave civen in Table 4.2.1. I'rom the
figure one can see thal biennial tendency exnists apong
these palng, Durdng the perdad 1976 to 19586 the trend
line £or the WCT palns cxhiblited alternate incrensc and
decreass in yield, Howsver this vegs not observaed In the
perdod 1636 ¥o 1957, The T x AD palms exhibited alterw
nate peaks and troughs throughout the period 1976 to 1987
The trond of the T 2 G palng exhiblicd oarked peaks and
troughs duprdne i pordod 1977 to 1981 and 1983 to 1985,
But this was not obascrved during 1976 to 1677, 1981 to
1983 and 1983 to 1937. The average yields wore found to bo
equal in 1976 and 1977. During 1076 to 1976 ond 1982 o
1889 the trend of tho T x LU palnms exhivited alternate
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Tablo 4.2,1, Ammual rainfall and average yleld per palm
during tho period 1976-1987

Reacarch Station = Kumarakom

Anmual Avorage yieid per palm (in nuts)
Yeap rainfall

(in mm) UeT TxC Tx85 TxInh TxAD
1976 N& 27 17 12 47 20
1977 NA 45 17 4 9 -y
1978 2206,5 23 14 16 25 14
1973 15806 30 19 42 38 25
1080 193641 21 8 21 23 13
1981 2001 .1 23 b 38 25 29
1982 2037 .1 22 25 31 27 25
1985 250541 39 45 58 58 54
1984 2317.9 28 4 4 38 28
1985 2597.2 L 44 [T 46 49
1936 2238.8 24 63 49 49 32
1987 2114.8 17 44 68 47 35

NA « Not available



increase and decrease 4a yleld while this cheracteristic
wag not obsorved durdng tho periods 1978 to 1982 and 1983
to 1987, During 1976 10 1937 tho trend of the T x S5S palms
showed marked peaks and troughs in yleld except during
1978 to 1980,

The Tables 442.2 0 4.2.6 gives the resulls of the
cuentitative estimate of bLlennisl tondeoney. The data
covered a period of tvelve yoars fyom 1976 to 1987. A test
of significance of biemmialily can be obtained by calcu-
Inting the probabilities.

Pr (x) = 6 Gy (3 (1) % @ 0y 15 veveey 6.
Based o the obsorved and espeooted probabllities one osn
obscrve taat a ¢ CT polm showing a *BY factor equal to or
highor than 4/6 is significantly blenuial in bearing
(%2 = 34,48). Thus 52,26 por cent of ihe UCE palms are
significantly biennial in beoring, The 'B! factor > 4/6
was fomd to be sigificantly biennial in bearing for both
the T x G (%2 @ 4,26) and T x 85 (X2 = 4,16) palus. Thus
71452 per cont of tho T = G and 66.67 por cent of the
T x SS palms are significontly bilemnial in bearing. For
the T x LD and T x AD hybrids palms a 'BY factor = 6/6
was found to shav significant blenntality (%2 e 7.39).
As such 14,29 per cent cach 0f the T x 1D and T ® AD palms
are significantly biennial in beopring.
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Table 4.2.,2. Blennial Tendency (Factor 1B?)

Variety = VICT  ,» Research Station - Kumarehom

Pactor 'Bf

{Proportion No, of Forcentage Curulative

of palms palns of palus percentage

showlng

bienniality)
0/6 4] 000 100,00
1/6 26 10470 100,00
2/6 65 26,75 89430
3/6 25 10,23 G2455
L/6 58 23.87 52426
5/6 42 17.28 28,39
6/6 27 11,11 1.9
Total 243 400.00
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Table 4¢2.3. Blennial Tendency (Cactor 1B!)

Variety - T X G Rogearch Station - Xumarakonm
Cactor ‘B
(Proportion of No, of Parcentage Cumulative
palms showing palns of palms percentage
bienniality)
0/6 0 0,00 100,00
1/6 0 0,00 100,00
2/6 1 14429 100,00
3/6 1 14,29 85,71
4/6 2 2857 7142
5/6 3 42,85 42.85
/6 0 0,00 0,00

Tobal 7 100,00
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Table 4,2.,4. Biermial Tondency (Cactor *Bt)

Variety - T x 85 Rogoarch Station - Kuparakom
Factor 'BfY
{Proportion of Noe of Porcentage Cumalative
palms shoving pains of paims percontage
biemniality)
0/5 0 0,00 100,00
1/6 0 0,00 100,00
2/8 1 KA 100,00
3/6 2 22,22 88,89
476 2 22,22 66.67
5/6 3 33.33 44,45
6/6 1 1111 1191

Totaol e 100,00




Table 4.2.5. Dicnnial Tordency (Factor 'B?)

Variety « T x LD Regearch Station » Kumarakem
Pactor '8¢
{Pronortion of o, of Percontage Cumnlative
palms showing of palus percentase
biemniaslity)
0/6 0 0,00 100400
1/6 0 0.00 100,00
2/6 1 14,29 100,00
3/6 3 42,86 85,71
4/6 1 14,29 4L2,85
5/6 1 14,29 28,56
6/6 1 14,29 14,29

Totgl 7 100.00




Table 4,2.6. Bfennial Tendency (Factor BY)

Variety - T x AD Regsparch Station « Kumarakowm
Tactor 'BY
(Proportim of No, of Percentage Cumlative
palms showing palns of palms percentage
blemnielity)
0/6 0 0,00 100,00
1/6 4] 0.00 100,00
2/6 0 0.00 100.00
3/6 3 42,86 100400
L/6 2 28457 5714
5/6 1 14,29 28,57
6f6 1 144,29 14,29

Total 7 100,00




The *I' Lactor vhich meosurce the intenoity of the
degree 9f crop Llustuations are presented in Tebles fron
4,2,7 ts 442,17, Tho 'I' factor was found to be less than
50 pex cant for 82,3 per cent of the VICT palms of which
for 73,25 por cant of the palms the inzensity ranged from
20 o 50 per cent. For the ronaining 7.7 por cont of
palns the degreo of crop fAuctuations vanged L£ronm 50 to
80 per cent., The 1! factor ranged £ron 30 to G2 por cent
for all the T x G palms of which £or the £5.72 por cent
of palns the 'It factor ranmed from 30 o 50 per cenl.
For 88,88 por cent of the T x SS palms the masuitude of
crop fluctuations wag 10 to 50 per cent of vhich in 66,66
per cent the 1I' factor ranged £rom 30 to 50 por cent.
Tor tae remaining 11.11 por ceni of the palms the 'IV was
becveen 60 and 70 per cout. The intensity ranged f£roam 10
t0 69 per cent for all the T x LD palms of which for S7.14
per cent of palms, it ranged from 20 to 40 por csni. For
81} the T x AD palms, the intensity was found £0 b2 between
20 and 60 per cont of which 2o 57.1 por cent of pelms,
the oegndtude of YIY was 30 to 40 per cent.

The equiprobability of 'on' and ‘off?! phase can be
observed from Tablens 4,2.12 £0 4£.2,16, Por the 2435 UCT
palme, the equiprabobility of ‘on' and Toff! phagse can bo
obgerved in 1981, 1982 ani 1935, The mumbor of padns in
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Table 4,247, Intensity of orop fluctuations (Factor 'If)

Variety = WCT Research Station - Kumayrakon

Factor ‘L' Nos. of Porcentage Cumlabive
palas of palus percentage

legs thon 104 0 0,00 0,00
10 to less thaa 20% 22 9405 9.05
20 to less than 30 54 22,22 31.27
30 to less than 404 €9 28,40 59.67
40 to loss than 508 55 22,63 82,30
50 to 1ess than G2 20 Be23 9053
60 to 1pas than 70% 18 7ol 5794
70 to lass than 805 5 2,06 100,00
80 to less than 90% 0 0,00 100,00
90 to less than 100% 0 Q.00 100,00

Total 243 100,00
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Table 4.2.8. Intensity of crop fluctuations (Cactor *IV)

Varicty - T2 G Research Station « Xurarakom
Factor 'L Ho, of Perconlage Cunmulative
palns of palags percentage

lesg than 103 0 0,00 0400

10 10 less than 20% 0 0.00 0.00

20 {0 less than 3079 0 0,00 0.00

30 to losg than 40» 3 42,86 42,86

40 to less than 50% 3 42,85 85,72

50 to less than 604 1 14,28 100.00

Creater tnan 605 0 0.00 10000

Total 7 100.00
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Table 4,2,9, Intonsity of crop fluctuations (Pactor 'It)

Variety - © x SS Regeavch Station « Kumarakom

Pactor *1¢ No. of Percentage Cumulative
palas of palms percentage

less then 10
10 to less than 20%
20 to less than 30% 1111 22,22
30 to less than 404 3333 55.55

0 0,00 0,00
1
1
3
40 to less than 50% 3 33433 88,88
0
1
0

1.1 11,11

50 to less than 60‘6 0000 88,88
60 to less than 704 1.1 100,00
Greater than 70% 0.00 100.00

o

Total 100,00




Table 4,2,10. Intenaity of corop fluctuations (Cactor I°)

Variety « T x 1D Research Station - Kumarakeon

Tactor 1t No, of Percentage Cumulative
palag of palus vereensae

less than 10, 0 0,00 0,00

10 t5 less than 20% 4 14,29 14,29

20 to leas than 300 2 28,57 42,86

30 to legs than 404 2 28,57 71,43

40 to less than 504 1 14429 83.72

50 {0 less than 60 1 iL.29 100,00
0

Greator than 60% 0,00 100.00

Total 7 100.00




65

Tablo 4,211, Intensity of crop fiuctuntions (Cactor 'IY)

Variety = T x AD

Resoarch Station « Rumnpaitom

Factor 1 No, of Percentage Cumilative
pains of palms porcentage
less thon 0% 0 0.0 0.0
10 to less than 207 Q 0.0 00
20 o loss than 30% 4 4.3 4.3
30 to less than 408 4 5741 74
40 to less than 50 1 14.3 8547
50 to less than 60% 1 14,3 100,00
Greator than G694 0 0,00 100,00
Total 7 100,00
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Table 4.2.12. HNo, of palms showing ‘on' end ‘off! phase
during 19761987

Vardeiy « HCT Rosearch Station - Kumarakon
Yeay equal ton? Yoget =X_2 Percentage
yiold phase phase ‘on' phase
1976 2 65 76 132 26,75
1977 2 176 65 51,2 72,43
1578 6 20 217 163,75 8.23
1979 16 146 g 18.61 60,08
1980 7 65 M w6 26,75
1981 16 17 10 0.2 48,15
1982 15 15 13 0,02 4733
1983 8 207 28 136.,34" 85.19
1984 8 48 187  82.22" 13,75
1985 12 120 1 0435 49,28
1986 12 76 155 27.02" 31,28
1587 25 66 154 35,20 27,46
Total 127 12 1s68 41,67

¥ Significant ab 5 por cent lovel
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Tablo 4.2.13. UNo. of palas showing 'on? and 'off? phase
during 19761997
W

Variety - T x G Rescarch Stotion - Humarakom
Yoar equal Sont forgt -)(_2 Percentage
vield phase phase fon' phase
1976 ¢ 4 3 il 57«14
1977 0 3 4 Ol 42,86
1978 3 1 3 1400 14,29
1979 1 5 1 2467 7143
1980 1 1 5 2467 14,29
1984 0 7 ) 7,00 100,00
1982 0 3 4 0.4 42,86
1983 (s} S 2 1.29 7143
1984 4] 4 3 Q.14 5714
1985 0 4 3 0.4 5714
1986 1 5 1 267 71443
1987 o 3 4 0.4 42,86
Total 6 45 33 53 .57

% 8ignificant at 5 per cent level
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Table 4,2.14, No. of palms showing ‘ont' and "gff' phage
during 1976=1087

Vardety » T x 85 Rogearch Station - Rumarakom
Yeep equal ton* togf 2 Percentage
vield phase phase x Yon' phage
1976 3 3 3 0,00 53,33
1977 3 3 3 0,00 33.33
1g78 1 8 0 8,000 88,99
1979 0 8 1 5.4 88,89
130 0 1 8 5,485 11,1
1981 0 6 3 1.00 65,67
1932 4] 3 6 100 33.33
1983 0 9 0 9,000  100.00
1984 0 4 5 0.1 Gl il
1085 0 7 2 2478 77478
1985 o 3 6 1400 3333
1987 1 6 2 2,00 66467
Total 5 &1 %9 58,10

* Sigpificant at S5 por scnt level



Table 4.2.,15.

during 1976-1987

Vardety -« T x 1D

69

No, of palms showing ‘on' and 'off' phase

Reosearch Station « Kumarakom

Year oqual tont tofg? ')Cz Percantage
yield phase phose ‘on' phage
1976 1 5 1 2.67 71,43
1977 1 1 ] 2.67 14.29
1978 o 7 0 7,00 100400
1979 0 4 3 014 5714
1980 0 3 4 0,14 42,86
1981 1 4 2 0.67 5714
1982 0 3 4 0.4 42,86
1983 0 7 o 7,000 100,00
1984 ) ) 7 7.00° 0,00
1985 0 5 2 1.29 7143
1986 1 4 2 0.67 57.14
1987 0 3 4 0.14 42,86
Total 4 46 34 54.76

# Significant at 5 per cent level
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Table 4,2,16, No. of palms showing ‘on' end Yoff£? phase
during 1976-1987

Variety « T x AD Research Station « Kumaralon
Year oqual ton? off! 'X_a Percontare
yicld phasc phase tont phase

1976 2 3 2 0.20 52,86
1977 2 2 3 0.20 28.57
1978 0 4 3 0,14 57.14
1979 ) 6 1 3.57 85.71
1080 1 1 5 2.67 14.29
1081 0 7 0 7.000 100,00
1982 o 2 5 1.29 28,57
1983 0 6 1 357 85,71
1994 0 0 7 700" 0.00
41988 0 5 2 1,29 71.43
1985 o 3 4 0,74 42,86
1987 0 3 4 0.4 42,86
Total 5 42 37 50,00

* Significant at 5 per cent level



the 'on' phese during 1977, 1979 and 1683 uas found to be
significantly hipgh and during 1976, 1978, 1300, 9ok, 1986
and 1987 1t was found to be significently low, For the

T x G palns the eQuiprobobility of 'on' ond 'off! phase
was obsewyed throuchout the perdosd from 1976 to 1937 except
in the year 1581. 100 per cent of thesae was obscrved in
the ‘on' phase in 1087. The T x TS palms shoved the
equiprobabilivy of 'on' and Yoff? pnase in 19764 1577,
1981, 1932, 1984, 1985, 1956 and 1987. Tho percentage of
palos in the ton' phase vas significantly hich during
1978, 1979 ad 1983 and in the remaining periods it was
gierificonily low, For the T x LD palms the oquinrobaw
bilidy of *on' and ‘off* phose vas not observed curdng
1978, 1993 and 1984, During 1978 end 1983 the proportion
of palms in the 'on' phase wag 100 per cent. For the

T x AD polus the equiprobability of ‘on! and Yoff' phase
was not gbsorved durdng 19381 and 19843 100 por cent of
palns was observed in the 'on' phase during 1931.

The results on the significance of biennial ten-
dency and timestrend ave proseated in Table 4.2,17 . The
WCT, T % G and T x 5% palms showed significent blenniel
tendencys In the cage of T x LD and © £ AD palus the F.;
ratio rovealed vhe absence of biennial tendency, In onder
to tost ihe significanco of timeetrend, ine Ty criterion



Table 4.2.17. Biemial iendency amd vaime=lrend (Tests of significance)
Reseapch Station ~ Rumaraliom

Vartoty ggimg .84 due to contrasts F -« ratic

X1 Xa 13 Xl!_ XS !."1 I‘z 1"3 Pl&
veE 243 1870.06 O770.56 11675.19 2137.85 221933  5.22°  3.04 1,58
TxG 7 1610.33 6868.2% 5234,81 523481  1570.33  L.24° 1,79
T x S5 9 3008.94 11842.28  6592,9% 2115,50 2053.73 3.9 1426
Tx1b 7 1045.28 2457.62 22385.81 2765.,62 1621.14 235 2.65
T x AD 7 516.57 1044.20 12455.62 445,62 1359.81 2,02 2.80

*® Significant at 5 per cent level



was congidercd. The sipnificance of Pz ratio revealed
the existence of timeetrend in the case of UCT palms.
Then Iy, criterion was used %0 test the simificenee of
bienniel tendency in thoe presence of timeetrend, Signie
Picant bicnnisel tondency was obsorved in prosence of timee
trend £or UCT palung, Timoetrend did not influcnce the
Tx Gond T x 35S paims durdnz the study peried. Since
bienniel tendency was foumd to be absent in the case of
T x LD and T x AD paling, the F3 criterion wos used to
tent the significance of time=trend in the ahsence of
bienninl tondency. These tosts revealed the absence of
timestrend in the aebscnec of bienndal tendency.

4,3, Yieid data fron CR3, Balaromapuran

The data eonsists of 108 VUCT palus, 25 T X D polms
and 18 T % OB palns, A rough idea of the bilonnlal tene
dency ¢an be observed from Pige 4.3, Tho amusl rainfall
(4n mm) end averapge vield per palm (in nuts) from 1976 %o
1987 aro given in Table 4.3.%, The trend of UCT palms
exhibited cltornate increase and decrcase in yleld during
the periods 1976 to 1980 and 1983 to 1987. Fron 1980 to
1983 parked peaks ond iroughs in yield were nat obscrved,
The trend in yield of T X D palms showed alternate peaks
and troughs durdng 1976 to 1980, 1980 to 19393 and 1983 to

1987, But a singlc trend vas not sbseived., Tho continutty
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Table 4,3,1s Annual rainfoll and average yield per palm
during the period :l976-1967

Research Station « Balaramapuran

Yoap Anmual Average yield por palm (in muts)
fﬁ%z JeT T=D TG uer
(Exp.paims)
1976 NA 53 16 3 20
1977 23891 56 46 a7 L
1978 1872.5 49 39 43 EL
1979 1589,.8 a3 101 82 39
1980  1351.6 7 85 78 4o
1981 2057.6 T 7 65 &3
1982 1295.3 75 91 107 57
1983 11424 75 88 76 4
1984 14995 5% 53 49 33
1985 14G6,3 a1 132 122 78
1086 1181,.6 66 bl 45 38
1987 410,2* 129] 102 125 68

NA o Uobt available
+ = Tir rminfall is recorded upto 15/6/1967
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was lost in 1981 and 1984, Tha T % OB palns exhibited
on increasing trond during 1976 to 1979 erd a doercasing
trend during 1979 to 1981, During 1981 to 1937 alternato
peaks end troughs in yield were cobsexved excopt for the
yoar 1984,

The proportion of palms shikiing vorying degrees
of biennlality as por tho *BY factor is prescnted in Tables
£rom 4.3.2 t0 44344 This sot of data covered a perdod
of twolvo years from 1976 to 1987 and as such the 'BY
factor is based on 6 pairs of suscessive sipns. On the
basis of the hypothesis that the probability of 1like sipns
in sucecessive pairs is %, a test of significance of ble~
nniality can be obtained by caleculating the probabllities
given by
Pr (x) = 60, (3% ()5 x = 0, 1, veeees 6
wheve x 45 the muber of 1ike gigns in 6 pairs of eonse=
cutive yoars, Based on the probabilitics ome can observe
that a WCT paln shawing a 'BY factor z2/6 ia significantly
blemial in bearing { XZ = 20.04). Thus 98,99 por cent
of UCT palms showed significontly blenniality. A paln
showing a '*BY factor = 3/6 was found ‘to be having signmle
ficant bienniality in tho case of T x D ( X2 = 9.,19) and
T x 6B (X2 = 4,32) polas. As such 95,65 per cent of the
T x D palns and 83,89 per cont of the T x GB palms are



Table 443,2. Blomnlal Tondenoy ([actor *BY)

Varioty « VUCT Research Station » Baloramapuram

Cactor 'BY

(Proportion of No, 0 Percoentege  Cumulative

pains showing palns of palns percentare

blenniality)
0/6 0 0,00 100,00
176 2 1.01 100400
2/6 29 14,65 98,99
3/6 26 12.12 8k, 3
4/6 59 29.80 72422
5/6 56 28,28 42,42
6/6 28 164 .14

Totel 198 100,00
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Teble 4343, Blennlal fondeoncy (Cactor *BY)

Vordety « ¥ 2 D

Research Station - Balaramapuram

Factop 'BY

(Proportion of Haoe of Fercentage Cumulatlve

palns showing palms of palms percencare

bienniality)
0/6 4] 0400 100400
1/6 0 Q400 100,00
2/6 1 4,55 10000
3/6 0 0,00 95,65
W5 3 13404 95,65
5/6 1" 47.83 82,61
€/6 B 34478 3b.78
Total 235 10000




Table 4.3.4. Biemmiel Tendeney (Daotor 'BY)

Variety - T x GB Research Station - Balaramapuras

Factor ‘B!

{Proportion of Ko, of Fercontage Cumilative

m grigégr)xg palns of palag paercentage
0/6 o/ 0,00 100,00
1/6 0 0,00 100,00
2/6 2 1.1 100.00
3/6 0 Q0,00 83.83
4/6 5 27,78 88,89
5/6 3 16467 61.11
6/6 8 b4 44 &by Ly

Total 18 100,00




simificantly bilemnial in boaring.

Tha intensisy of crop fluctuations are pregsented
in Tables £rom 4.3.5 to 4,3,7. For all the UCT palns
the 1Y factor was found to bo less than 60 per cent.
In that for 84,89 per cont of palms the 'I' factor ranped
£ronm 10 to 40 por cont, The *I' fector ranged froom 10 to
50 per cont for 69.57 per cent of the T x D palns, Fox
the recatning 30.43 per cent of palms the 'I' factor ranged
£rom 50 to 70 per cent. [or all the eighteon T x GB palog
the 'I' factor pranged frog 22 €9 G0 por ccnd of vhich for
the 50 por cent the 1! factoy wag between 30 and 40 per ceat,

T equiprobability of fon' end Toff' phase can be
exanined fron Tables 4,348 to 443,10, I'or the 198 UCT
palms, the cquiproabability of *on' and Yoff' phose was
observed in 1981, 1982 and 1983, One can observe that in
1976, 1978, 1920 and 1984 the percentoge of palms in the
fon! phise was glgnificantly low while in the yomeining
reriods the percentoge of polms in the 'on' phase was
significemtly high, The equiprobability of fon! and foff!
phase fop the T & D palms wag found in 1978, 1980, 1981
and 1983, The number of palms in the ‘on' phase was
found t0 bo significantly high in 1977, 1979, 1982, 1985
and 1987 and significantly iou in 1976, 1984 and 1986,
For tho T x GB palms tho equiprobabillty of fon! end toff?
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Tablo 4,3.5. Intonsity of crop fluctuations (Pactor ‘1Y)

Vartcety = WCT Rogoarch Station - Balaramapuran

Factopr 1t No, of Percentage Cumlative
palns of palms percentage
less than 104 21 40.00 10460
40 1o less than 200 91 45,96 56.56
20 to less then 30% 57 28,79 B5.39
30 to legs than bO¥ 20 10,410 93445
40 to less thon SO 6 3.03 98.48
50 to less than 60n 3 1.52 100,00
Greater than 609 0 0,00 100.00

Total 198 100,00
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Table 4,3.6, Intensity of crop fluctuations (Cactor '1?)

Varjoty = T 2 D Resecarch Stavion - Balaremapursm

Factor ‘It No, of Percentage Cumulative
palng of palms parcenzage

legs then 10} 0 0,00 0,00
10 to less then 20 2 8,70 8,70
20 to lesgs thon 308 2 8,70 17,40
30 9 legs then 4038 8 34479 52,18
40 to lesy than 504 4 17.39 69457
50 to less than 607 5 21.75 91,31
€0 ¢o less than 709 2 8,70 100430
Greater than 70» 4] 0,00 160400
Total 23 100,00
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Table 4.347 Intensity of crop £luctuations (Tactor 'IY)

Variety - T x GB Research Station = Balaranapuran

Cactor I No. of Fercentoge Cunulative
palns of palus percentage
less than 10 o} 0.00 0.00
10 to less than 208 0 0,00 0,00
20 t9 less than 304 3 16,67 16467
30 to less than 40» 9 50,00 66,67
40 t5 less thon 50% 5 27.78 oh .45
50 to less than 607 1 555 100.00
Gregter than 607 0 0.00 100,00

Total 13

100,00




Table 4,3.8, Mo, of palms showing ton' and Yoff?! phase
during 1976-1987

Varioty « VICT Research Station « Balaramapuras
Yeor cqual ton! 1ofgs 2 Percentago
yield phase nhage X ‘on' phagse
1976 19 70 109 8,50° 33,33
1977 19 100 70 8450 55405
1978 N 65 122 17,377 32.63
1979 4 181 13 Ma5.48° 9l
1980 7 45 s 534 22,73
1931 4 96 93 0.02 43,48
1982 1 110 87 2,60 55456
1983 2 o7 99 0,02 58,99
1084 2 25 17 108.76° 12,63
1985 2 178 18 130,61  87.90
1986 4 138 56 36,66  69.70
1987 7 129 62 23,50  65.15
Total a2 1243 1051 52,31

* Significont at 5 per cent lovel
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Table 4.3,9, No. of prims showing 'on! and toff? phase
during 1976=1987

Varicty « T D Rascarch Station = Dalaramanuran

2

Yoar equal ot tofft x Percontese
yield phase phase ‘ont phase
1976 2 1 20 17419 4,35
1977 2 20 1 179" 86.96
1978 0 " 12 0.04 47,83
1979 0 23 0 23.00° 100,00
1930 9 7 15 2,91 30,43
1981 0 9 14 1,09 39413
1982 1 18 A 891" 78,26
1983 0 ) A 1,09 30413
1984 0 5 18 7.35° 2.7
1985 o 20 3 1257  86.96
1986 0 0 25 23,00 0400
1087 0 21 2 15,700 91430
Total 6 44 126 52,17

* Significant at 5 per cent level



Table 4.3.90. No. of palms showing 'on' and 'off' phase
during 1976-1937

Vardety « T % GB Rosearch Station = Dalaragapuran

2

Yoar equal tont tofft Y Percontaze
yield phasoe phase ton' phase
1976 7 0 1 1,00 0.09
1977 7 1 0 1.00° 61,11
1978 ) 15 3 8,00 63,53
1979 o 17 1 422" ol
1980 1 7 10 0,53 58489
1001 1 2 13 9,94 11,11
1982 0 18 0 18,000 100,00
1583 1 16 13,26 5.56
1084 o 2 16 10.89° 110
1985 ) 17 1 220 bbb
1986 0 1 17 4,22 5,56
1987 o a7 9 4220 ohkb
Total 17 108 ot 50,00

* Significant et 5 per ceni level



Table 4,3.,11. Biennial tendency and time=trend (Testo of significance)

Research Statlon - Baleramapuram

Variety ggims of 1,5, due to5 contrasts r patio

% X2 %5 X %5 F T2 Ty Py
wer 198 2056.40  12807.96 19242,36 3241.26 314632 6.27 4.4 133"
TxD 23 3278.5  4SA70.02 10509.17 3027.88 10860.69 14.79  0.72
T xGB 13 §966.8%  30310.61 20941.79 3767.95 6058.59 3.38° 1,46

® Significant at 5 per cent level

o8



phase vas observad only in the year 1980. Durdng 1977,
1978, 1979, 1982, 1989 and 1987 the number of palms in
the *on' phase was found to be significantly high and
in the remaining years it was significantly lau,.

Tests of blonnial tendency and timeetyond vore
carried out with this data and the results are presented
in Table 4.5.11. The significent Fq ratio revealed the
existence of biennial tendency in the case of VWCT, T x D
end T  GB palas, Dffect of {imeetrend was testod by
using Pe eritorion, Time=trond significantly influenced
the UCT palms uhtlo T x D end T x GB palms uvere not influenced
by thises %he VCT palms vore honee tesicd by F,* oriterion
and this revealed the oxistonce of bilonndal tendency anang
these palos in the presence of timeetrend,

4,4, Yiold data £rom Instructimal Uarm, Volleyand

The yield data of 40 Komadon palms for a poxriad
of four yoars £roam 1931 to 1984 were utilised £op the
study. A palm showinz a 'BY factor 2/2 cen be sald 4o be
significantly biennial in benring. Thus £ron the Table
4.4.1 ond con observe that 25 por cont of the Komaden
palms are significantly blommial in bearing.

Tha Table 4,4.2 shows 1he intensity of crop fluce
tuations. T[or S0 por cont of the palms the intensity
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Teble 4,4.1. Blennial Tondoncy (Tactor 'Bt)

Varicty - Komadan Negearch Station - Instructionnl
Fern, Vellayani

Taotor 187
(Proportion of No, of Porcentage Cumulative
palms showing palas of polms porcentage
bicaniality)

0/2 0 Q 160

1/2 30 75 100

2/2 10 25 25

Total 40 100
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Table 4,4,2. Intensity of erop fluctuations (Factor ‘1Y)

Variety - Komadan Regeorch Station « Instructicnal
Fara, Vellayani

Factoxr *It Ho, of Percentage Cumulative
palus of palma porcentege

1ges than 10§ 1 2.5 2,5
10 to ess then 20§ 9 22,5 25.0
20 to less than 30% 11 27.5 52.5
50 to loss thon 40% 10 25,0 T7 5
40 to less than 50% 5 1245 90,0
50 to loss than 60% 3 75 9745
GO to less than 70% 0 0.0 975
70 to less than 80y 1 245 100.0
€0 to leag than 903 0 0.0 100,0
90 to less then 100. 0 0.0 100,00

Total 40 100.0




Table 4.4.3,

during 19811084

Varioty « Komadan

yu

Mo. of palms showing ‘on?! and 'off' phase

Rosearch Station -~ Instructional
Tarm, Vellayani

2
Year oqual tont fofp? Pereentage
yieid phase phase x ton' phaso
1981 0 38 2 32,400 95.0
1032 0 2 38 32,400 5.3
1933 9 15 24 2,08 37,5
1984 0 1 29 8,10  27.5
Total 1 65 o3 41.25

Significant gt 5 por cont level



Table 4.0 4, Blemlal tondency end timo-trend
(Test of significance)

Variety - Komndan Regearch Station =
Instructional carm,

Vellayand
Conlrast llean soupres

X1 3766.55
1{2 OBH0 o 55
Y 5178.77
XL; 1050.76
X5 1505,9%

P1 = 2 .61 ®

L 2 ° 0,79

¥ Sipgnificant at 5 per cent level



[ 2

ranged £rom O to S0 por cent, fmng these for 75 per cont
of the palms the intensiiy ronged from 10 to 40 per cente.
The "I factor ranged f£ronm 50 to 60 per cenl for 7.5 per cent
of palms. Dar the reoeining 2.5 por cont of palms the 11!
ranzed £rom 70 to 80 per cont.

The equiprobability of ‘on' and foff*' phase can be
ohserved from Table 4.4.3. This cquiprobability wos
observed only in 1983, During 1981 the nusber of palms
in the ‘on' phase was foumd o be significantly hich and
during 1982 and 1984 At was found to be airnificontly laow,.

The tests of significance of biennial {cndency and
tims-trend are given in Table 4.4.4. The significent Fy
ratio revealed the oxrigtence of blennial tendency while
the nonwsignificant 5‘2 ratio revealed t¢ho abgence of timee
trond.

4,5, BiEfact of treatments m the mognitude of bionnial
tendency

The data utilised for this study was taken £rom
RARS, Balaramapuran. The data coneists of 109 HCT palms
which are subjected to NPK mamuring during the perlod
undey study. A visuol expregsion of bicnnial tondency
emong those palms cean be seen £ron I'tg, 4.5. The trend
of {hese palms exhibited alternate increase aad dcorease



in yield auring the period fron 1976 to 1987 except for
the period 1977 to 1981,

The Table 4.5,1 gives the quantiiative estimato
of bilennial wendency. “he data covercd a periad of twelve
years fyom 1975 o 19587 and as such the B foctor is
based on 6 palrs of successivo signs. A test of signie
flcanco of biennlality can b2 oblained by calculating tho
probadbllities

Pr (x) = 66, ()% (8%, x 20, 1, cersey 6.

Based on theze probabilities a 'BY factor > 2/6 cxhibvited
biennial tendency emong these experizental palms ( P 13439) .
As such all thz 109 VCT exporimentnl palms shoved signie
£icant blenmialitye

The intensity of crop fluctuations are prosented
in Tablo 4,5.2, The intensity was found to be less than
50 poer cent for 93,58 pepr ¢ceni of these palms. [or the
remaining 6,42 per oont of palms the *I' factor ranged
£rom 50 to 60 per cent.

The Taole 4.5,5 gives the cquiprobability of 'on!
end Yoff' phase, [or these palms the oguiprobabllity of
tent and Yoff£' phose was obsorved only in 1978, The mumber
of palms in the ®on' phase wos found 9 be significantly
high during 1977, 1979, 1930, 1981, 1982, 1985 and 1967
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Tablo 4,5.1, Blennicl tondency (Factor 'Bt)

Variety = UCT (Exp. paims) Research Station - Dalavasepuran

Factoyr 'B? No, of palma  Perecentags Cumulative

of palas percontase
0/6 0 0.00 100,00
1/6 0 0400 100,00
2/6 22 20,18 100400
3/6 3 2,75 79.82
46 o4 22,02 7707
5/6 36 33.03 55405
6/6 2h 22.02 22402

Total 109 100,00




Table 4.5.,2. Intensily of crop fluctuations {(Factor 1Y)

Variety = WCT (Cxp. palns) Rosearch Station - Dalaromapuram

Factor "It No. of Percentage  Cumulative
palms of palms porcentage

Jess than 103 1 0,92 0.92

10 to less than 20% 20 18,35 19.27
20 to less than 30% 31 2844 47.71
30 to lcas than 40/ 3 28,44 76415
40 to lesg then 50% 19 1745 93.58
50 to less thon G0% 7 6.42 100,00
Greater than 6005 0 0,00 100.00

Total 102 100.00
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Table 4.,5.3. No., of palms showing fon® and 'off' phaso
durlnz the perdod 1976-1087

Vardoty = YCT (Dxp, palms) Resocarch Station - Balaramapuren

Year equal 50! ¥oELt ‘)62 Percentoge
yield phase phase ton' phase
1976 3 21 85 38,600 19.27
1977 3 85 21 38.64" 77.98
1978 6 57 46 1,47 52,29
1979 3 69 37 9,66 63.30
1980 1 62 46 2,37 56463
1981 6 69 34 1.89°  63.30
1982 0 79 30 22,08°  72.48
1983 2 29 78 228" 26,6
1984 3 27 79 25,51 2677
1085 ) 103 6 85,32 9h.50
1986 4 21 o 65.617 10,09
1987 1 95 13 62.26° 8716
Total %2 707 569 54405

% Slgnificent at 5 por cent level



and in the repaining years iy was found 10 be significantly

1o,

Teats of blemmiol tendency and timew-trond were
carried out with this dota ond the results are prosented
in Tables from £.5,4 to 4,5.7. For all the varying levels
of N, P and ¥ the test of clmmificouce of bLieanial ten=
dency and time~tremd wore carried out, FPor 1ho zcro,
£irst and sacad levels of N, P and K the simificamn
Fy ratio rovealed the cxistence of biennial tendency. Ly
ratio vas not found to be significant in any of Jiwse
cases pointing oul the absence of time=trend. Simificont
viennial tendency vag obscrved among all these paims
treated with N and P, Lxcept for the ng and pq level of
N and P, tinc-trend did not influcnce these palms at all

the othor levels of NP combination. The Py ratlo vas used
to test tho significence of bicnnial tendency in the
presence of Limeetrond £or the palms treated wich nypss
The significant I, ratlo revealed the existence of blennial
tendency in the prosence of Sluestrend among the palms,
Bicennial tendency wes observed among paims treated with
N end K but was not influenced by iime~trend. Since the
yield of palms was very low in the absence of K at these
combinationn, these palns wero cxcluded £rod the tosts
of significance. ['or 2ll the other palms treated with P
end K the existence of blennial tendoncy and the absence



Table £ S5.0.

Variety « ICT (Ixp. palms)

Biennial tendency and tims~trend (Tests of sizdificance)

Research Stetion - Balaramapuram

Treatmont ggimcf 1.3, due to contrasts F ratio
X1 X2 X.g-. XZ‘ X5 I‘1 FZ r F‘l
ng 26 1495,82 22073.98 3050.66 1089.08 3261.77 4.7  0.58
A 39 1095.78  WA2M47  7520.46  1521,72  3288.64 1395 170
n, 45 1693.48  H1940,08 1M431.36  2671.06 761507 24,77  0.97
2o 32 992,82 30720.22 10595.42 172732  6244.95 30,94  1.26
Py I 184419 20364.98 12748.30 238h.40  6320.71 16,190 1.4
Dp 36 1353.17 2027h. 71 5570.96 2252.75 447T1.22 21,63 0.67
%y 6 520,67 402097 198S.TT 612,27 4E6.ST 7.7 142
X, 49 1512.87 16019.20 6244.36 571,04 2034460 10,59  1.22
k, 4 135204  41206.48 121317  2615.66 7158,32 30.48°  1.07

# Slgnificont at 5 per cent level

86



Table 4.5.5.

Variety - UCT (Cxp. palms)

Bienniel tcndency and timo~trend (Tests of significance)

Regearch Statlon -« Baloramapuram

Preatmont ggiugf #M.S, due to emtrasts I ratio
1{1 X2 X.5 X4 Xs 139 F2 F3 PQ.

ap, 10 620,71 32851.36  5162,84 428,25  49oSS.8h 52.50°  0.59

1Py 7 213548 W0Y0.67  3996.62  1070,62 109252 6.60°  0.78

4P, 8 153279 17400 306971 €511 181336 8.4 0.72

0, 8  1160.2) 14938.00  3318,86  1053.6k  3805.64 12,87 0.72

w0y 17 136,36 1756200 11905,65  2427.07  M36.95 13.4° 2217 2.57
mp, 4 921,98  8361,30  2821,26 795,23 137040 9.07  1.01

ngog W 952,25 40741.45  WT00.75  2257.91  8190.59 42.78°  1.35

404 17 2631,51 51679.36 15493.26  2029.57 10806.76 21,25  1.05

ngp, M 1640.57 25785.81  6392.25  2232.99  3196.25 14,427 0468

¥ Significant at 5 per cent level

66



Table 4,5.6, Dienniel tendency and time~trend (Tests of significmmce)

Varioty = JCT (Exp. palms)

Pesearch Station = Dalaramapiran

Freatnent ﬂaingt MeSe 10 2 Es I _ratio
P % X2 %5 %, 45 Pp T2 T3 By

N

ngk, 13 1220,07 32078.08 5265.36 64274 477203  27.03  0.57

B4l .

L 7Y 19 08,69 13592.,92 7017.04 1204499  3006,93 14496 1.72

nyk, 19 1348 14688.05 7222,93 1739.09 34993k 13.027  1.58

n2 .

Bk, 21 1689.25 5652153 13007.49 3168.09 1073166  33.46 0.6k

* Siznificent al 5 per cent level

00T
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Table 4.5.7.

Biennial tonfoncy and time~tvend (Tests of significance)

Variety « UCT (Exp. palos)

Research Station - Balaramapuran

Troatpent ggimgf HeSo due to contrasts T ratio
X %2 X5 %y *5 T4 2. F3 Ty
Polp .
Poky 15 984.21  16995,50  9226.2% 127035  3830.74 17,27  1.85
Py 13 1195,03  43517.76 12238.58  2546.60  THBI5 3642  1.04
Pikg .
Dk, 18 151723 46641.55 M307.23  2664.60 1005025 30,74 1.2
Palp .
poky, 22 1362,18  32055.60  G752.36  2473.83  3NQSh 25,83  0.7h

* Significant at 5 per cent lcvel

JLCOL [



of timoc~trend vere revealed by the F-test,

The presence of biennial tendency was veported by
Saragwathi (1933) during the pre-experizental and experi-
mental periolds and its acsence during the poste-oxperi-
mental period. Her studies revealed the predominance of
biennial tendency at varlous lovels of Il and X and at
higher lovels of Py A 0425 kg (per palm por gear) lovol
of P, presence of blenniality has been eatsblighod,

A Imowledge of the magnitude of biennlalily in
various hybrid varieties of coconut will be helpful to
design experiments on them by utilising calibration
techniques ond also in tho analysis of soveral yoars®
yvicld data. If the yilcld date of 'on' and Yoff' years
are combined the biennial effect will be nullified and
this combined data cen be used for desismm end analysis,
Bienniality is found to be independent of fertilizer
applioation, S5 the production in the foff! year may not
be improved by fertilizer applicatims. Since bienniality
is established in all the varleties of coconut atudied the
gelection of adult paims for expariments nced be selected
on the basis of an even yeors?! of yield data,



SUMMARY



CHAPTER ¥
SIEIARY

Coconut is g peremndal orop which 4s also not free
froo the speclal characheristic of peronnials, namely
blennial tendency. The present study is conducted with the
objective of colimating the magnitude of blennial tendoney
amnmgz hybrid varioties of coconut ond to test for the slgni-
ficance of this tondency in comparigon uith UCT variety of
coconut, Honeparamotrie and paranstrle approaches 1ere
used to cstimate the magnitude of blennianl tendency and
Limowtrend and %o test for thoir significance, Tho interw
sity of crop fluctuations was also estimated.

The trend line fitted +o yield date for UCT and
hybrid vardcties of coconut for a period renging from 12
to 16 years exhibited pealts ond troughs in alternato years
giving a rough idea of thodr biennial bearing terndency.
An increasing or decreasing trend oxhibited f£ar shorter
pordcds 4n the time interval nsy be attributed to clinatic
factors, especially rainfails

A guantitative estzma;.a of bienniel tendancy was
obtained by the non-parcmetric apporoach uainz 'BY factor,
The HCT paims taton £ron RARS, Pilicodes RARS, Kumarakonm
and CRS, Balaramspuram shaved biennial wendency o a magni-
tude of 100 per cont, S52.28 per cont znd 84,34 por cent
respoctively, Ths WCT palne which vere subjected to NERK



manuring at CRS, Balaramamwram showed 100 per cent bienniaw
1ity, Among hybrids NCD, L0 x GB, and CC £ GB palms oxhi-
bited 100 per cent bienndalily. 97.59 per cent of UCT x CBO
palns shaved the blenndial bearing tondency. Biennial tone
dency was less £or 1 X AD and T x 1D palms. 74.29 per cont
o these palms showed significont blenniality. Por the
other hybrid varieties, viz, VCT x GB; £0 X GB, Java % B,
152 0B, TR G, Tx5S, Tx D, T x OB and Komadan, the
nagnitude of biennial tendency was respectively $4.12, 30,
B3.33¢ 80, 71,42, 66,67, 9569, 88,89 and 25 per cent,

The value of 'I' which is a measure of tho intensity
of crop £luctuations was foamd o bo leps than 50 per cent
for almost 811 theso varicties, [or more than G0 per cent
of the palms of all varicties the value of 'I' ranged from
2D to 59 por cent. The nunber of palms showing an "IV value
higher thoan 70 per cent was very fcvw. For 82 to 93 per cent
of the UCT palms the intensity of crop £luctuations was
1less thay 50 per cont, 100 por cent of the AOx (B, T x G,
Tx AD, T2 1D and T x GB hybrdd varictics exhibited an
intonsity less thon 6O per cent, Imtensity of orop £luce
tuatims was legs than 50 per ¢ent fop 80 to 90 per cent
of Y/CF x CDG, VCT x GB, L0 x 6B, LS x (B, T x SS and Komadan
varicties, GO to0 70 per cent of CC x GB, Java x GB and
T x D and 50 per cont of NCD palms. 50 per cont of the
HCD palms showed hiph intensity of crop fluctuatlons, range
ing €rom 70 to 90 per cent.
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Digtribution of palms in the *on' and 'off' phass
with respect to all varietien also gave an evidence of
bienmial tondency among these palms.

Thoe test of gignificmce of bicmnlal tendency
ravealed the calstonce of biormial tendonoy emong all the
VCT and hybrld varicties excapt for TX AD amd T % 1D
hybrid palms, Almost all the palms vore found $o be not
influenced by time-trend. Bub the UCT experimnental palns
and UCT ¢ CDG palms wore influenced by both the time-trerd
and biennial tendency.
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ABSTRACT

The prosent study doals with the objoctive of cobie
pating the magnitude of blenntal tendency emong coconut
hybrids and UCT and to tesi, for their significance, Non
parametric and parapetric approaches were tried for the
study. Tho intensity of crop fluctuations was alno esti-
mated.

The mognitude of biennial tendency was 100 per cent,
52,26 per cent and 24.3%4 por cent respectively for tho WCT
palms taken £rom RARS, Pilicode; RARS, Kumaralkom and CRS,
Balaramapuram. 4100 por cont bienniality was observed f£or
the uCT palms which woere subjected to NPK monuring ard for
the hybrid varieties NCD, 1D x GB and CC x GB palums, 97.59,
94412, 80, 03.33, 80, 71.42, 66,67, 95.60, 83.8) and 25
poer cent of the palms of UCT x CDG, UCT x GB, AO x GB,
Java 2 GB, IS xGBy T %G, Tx 85, T x D, T r CB and Komadan
exhibited blennial tendencys T x AD ond T x 1D palms showed
only 14420 por cent blenniality. Intensity of crop fluce
tuationa vas less than 50 per cont for almost all these
varietics, The digtribution of palms in the 'on'! and ‘offt
phase also egtoblished the existance of blonnial tendency.
The test of significance of bicnnial tondoney cstablished
the existence of biennial tendency anomg all the UCT and
hybrid palms except for T x AD and T x 1D, The timcetrend



vag not Lound to be a significant choracteristic for almost
all the vardielies. YCT palug which were oubjected to Lferti-
licor nenageaent during the porisd of thre sbtudy angd UCT x CRG
palms were fomd to be influencod by both the tlme=-trend end
bionnlal tondencye.



