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INTRODUCTION

Coconut paln (Cocos nucifera, L)';s & hunid tropical
plant snd is cultiveted in over 7.50 million ha, in the
world mostly in South~East Asilan countries. Indis ranks
third in acreage end production of coconut with about
1,125 million ha. and 6121.7 million nuts as per 1978~79
figures. Kerals is the largest producer of coconut in Indiae
and the area end produciion zccording to 197879 siztistics
are 6,606 lokh ha. and 3211 nillion nuts. It is estimatad
that over 10 million people in the couniry ore provided with
full time or parit time employment in coconut culiure and
indusiyy.

Howover an alorming decline in the productivity of
coconut in Kerala has ween noticed since the last itwo deccades.
The aversge yield of muts during 1957-58 was 683%2 per ha, It
vas only 4860 per ha. in 1978-79. Thle shows a decline of
28.86 per cent in 22 yeors. Conpidering the fact that palno
capable of yieldins over 35,000 nuts per ha., ere in exisience
in aony coconut growing areas of the State, the gap tetween
the potential and realiged yield is indeed very wide.

One of ihe ressons attribuited to this low productivity

ia the poor genetic make up of the vast nnjoriiy of palus in



cultivation. Coconut palm is predominantly outbreeding
and hence highly heterozygous. Therefeore selsctiion of
parents frem e population for further propagution is depen~
dent on the performance of the parente and their progeny in
controlled mating., Indiscriminaie pleniting of seedliugs
obiained from unselecied mother pelms have coniributed o

a good deal to the present state of coconut production in

our staie,

Hork on verietal improvement in coconut was initiated
nore than gixz decades back in India,. Variotiéa froa lew
Guinea, Cocain Chine, Siam, Java, Philippires, ¥iji, Ceylon,
Laccadive Islandg, Andanen Ielands, etc.,ware introduced and
planted at the Agriculiursl Research Station, Pilicode in
1924, Datia on the perforamance of these introduced lines
shored that Laccadive Ordinary, Philippines, Cochin China,
‘Hew Guinea and Andaman Ordinery are better ihan the local
Weagt Coast Talle Considerinz the superior perforzence of
Laccadive Ordinary it ham now been recommended for large

scale cultivaiion in Herals,.

Hybridizetion work for production of superior hybrids
wag first started im India in 1930. It was Patel (1937) wao
first conceived the idea of utilising the precocious bearing
habit of dwerf veristy in the production of Tall x Dwarf



(T » D) crosses. He produced a large nuaber of such crosseo
and planied'at the Covonut Research Station, Uileshwar in
1934, Siudies on the performacce of these crosses hove
phown that they coubined the early bearing character of

the dwarfs with ecoromic nut cheracter of ihe talls. Com-
perison of yield data of hybrids cnd Wesl Coast Tall showed
that while tho average production of copra in Weast Coast
Tall was 14.2 kg that ol the hybrid was above 18 kg per pala
per annug, However it was noticed thet all T x D hybrids
did not perform equally well sxnd some of them were compera-
tively poor in yield even under well nancged conditions.
Undesirable characters like alternate bearing, buckling of
leaves and bunches, production of barren nuts,etc., wero
algo met with in some of the hybrids. This is presuned to
be dge to the indiscriminaie selection of parents of unknown
breeding nerit for mating. Identification of prepotent
palms by progeny leots and utilising then in conirolled
crogses would obvizte to a great extent the deficiencies

noticed in T x D hybrid palns.

Inspitie of the exisience of some undesiruble charac=-
ters in T x D hyorids the denands for seedlings of this
Qybrid has increased greailly since the lagt 10 to 15 years.
Lakha of hybrid plonts ore being produced oand distributed

to the cultivatore ithrougn the deparimental nurseries,



These pelas heve sterted to give yield and it is likely
that neny of them will be high ylelders. Therefore, the
naturel tendency of the cultivators will be to colieot ceed
nuts from theze hybrlid paims for production of seedlinge
end plenting under ihe impression that they will also hove

tire good characters of T x D nybridé.

‘Studies on the performence of seedlings obtained
from open pollinated seeénutm of T x D is vory meagre. Tne
precent study has, thereforae, veen taken up with the follow-

ing objectives in vicwe

1e To study the performence of T x D progenies (E1)
derived from different parent palms and o identify palms

of high breeding merit.

2. To msgess the extent of variabiliily in ihe ceed~-
ling progenics obiained from open pollinated seed nuis (32)

of T x D palus,.

%« T0 fix up charactera of prepotent T x D palas

on the basig of eecdling studieo,
4. To assess the influence of season on the ssed
nut and seedling charactiers,

5. To study ithe feasibility of utilising the chloro-

phyll content of leaf ms en irdex of seedling vigour.
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REVIEW OF LITERATURE

A nunber of scientists all over the coconui growing.
countries are epxgaged in the research on various aspecis
of this important oil yielding plent and & large volume of
literailure has¢ been published in India and abroad. The
study presented here is confined to certzin breeding aspec.s
of the crop and an atienpt has been made to review the avai-

lable literature reloting to the present investigntion.
1. Tall and Iwarf Coconut

Two-dietincet varietiep have been identified in cocoaus
baced mainly on the growih characieristics of the stea nnd
the age at first flowering. They are the Tall end tho Dwarf.
There ore a numbser of geographical faeea in the toll varieiy
and according to the place of their origin they are kuown oo
West Coast Tall, East Coest Tall, Wesi Africen Tall, Phili-
ppines; Java, Cochin China, laccedives,etc. DIuarf coconuis
are known to ocour in most of ihe coconut growing couniriens,
Hendover (1919) was of the view that the dwerfs might have
occurred as a mutont of the t3ll variety probably in Java,
Recent studies according %o Thampen and Merkose (1973) con-
firmed the earlier ascuaption that the dwarfs were off-types

of Cocon nucifera repulted either by nutation or chrcumosomel



aberrations. GSwaninathan end Nembiar (1961) on the other
hand had suggssated that the dwarf and ssmi-dwarf coconute
ocourring in different countries might be producte of
inbreeding in different tall varieties, Thougn there wae
difference of opinion ag 1o the mode of origin of dwarf
coconuto, Ninan end Setyabalan (1964) were of the view
that, their derivation from ancestral itzll wae ncver dis
puted and evidences of norphology, breeding system and

cy toiogy unequivocally pointed to this conclusion.

A number of different dwarfs were reported to occur
in different countriss. Rso and Xoyasmu (1955) described
two iaportant dwarf types commonly found in Cnowghati area
in Kerals, viz. Chowghet Dwarf Green and Chowghat Dwart
Oorange. Thampan sud Markose (1973) had reported about a
nunber of dwerfs grown in various countries. Among them
Malayen dwarf was reported to be wery promising tyve out~
yielding the traditional isll types. It had three disiinot
colour forms,viz. Ivory yellow, apricot red and green. The
inlayen dwarf wes also reported to be resistont to the
devastating "lethal Yellowing" disease . in Jamsica. Froz
Sri Ianka also three colour forms had been reporied in the
dwarf, viz,., punilln, erburnea and reglia, Other dwarfs reported
to oocur in other countries wero lLaccadive or tlaladive dwarf

in Ieccadive ond idaladive islands, Andaman dwarf in Aundeaan



islenda, Coco=nino or Baby coconut, Pugel, Lincoranay,
Pagarg. Pilipoy and Hangipod in the Pailippines, H'uleka
and N'dem in Fiji islands and Gangabondam a semi tall type
in Andhra Pradeshe.

Though a large percentage of the progeniep of dwerfo
breed true to type, a small percentage of semi=tall types
wvere also met with in thair progenles, Rao and Koyamu (1955)
reported thet about 80 per cent of the progenies of Chowghat
Dwarf Orenge snd 95 per cent of ihe progenies of Chawghat
Dwarf green breed true to type. In Malayon Dwarf elso a
certain proportion of the progenies turned out to be semi~
tall types. dJaci (1925) was of tho opinion that such pro-
gonies were possibly hybrids resulting from natural croaa}ng
or'the dwarfe with tells. Iwyer (1938), Tammes (1949, 1955)
and ILiyenage (1955) also mentioned the oocurreﬁbe of natural
hybrids cmong ta2lls. Satyabalon (1956) reported that iniihe
dwarf orange type studied by him the natural croee aeedliﬁgs
could be eaéily picked up by their exira vigorous growtl.:
These palms were reported to yield wvery high compared toc
West Comst Tall end also tall x dwarf hybrids. A detailed
ptudy of the genetical atatﬁe of these off-type seedlingé
was aade by Ninen end Satyabalon (1964) with seedlings of
dwarf orange end green itypes obtained by natursl, self ond
croes pdllination (Qitﬁ talls). ' The off-type segregates



were found not only in the progenies obtained by natursl

and croes pollination but even in selfed progeniea. Ials
according to the smuthors could be hetlerozygous segregeies
from dwarfs possibly with imposed hybridiiy. However, the
authors were of the opinion that the problem of the geno-
tical status of the off~type progenies of dwarfs was quiic

intreguing.
2. Coconut breeding

Improvement of coconut by breeding had been atteapted
since the last more than helf a century botn in Indie and
abroad, Introduction of varieiies cond straine, artificial
self-pollination and selection in self-fertilized lines,
hybridiz&tionznatural and artificicl, naes selection and
strain building, close and line breeding, eic., and plant=-io-~
row neinod were souc of the nethods adopied by cooccnut
breedera, Among these, hybridization hed given encouraging

resulto.
21, liybrid vigour of ¥ x D

the dwarf variety attained luportance beceuse of its
reported use ae a parent in evolving high ylelding hybride.
Patel (1937) was the first to show that hybrid vigour wag

et with in the coconut froa 2 eludy of seedling cihareociers



of crosses beiwveen selected palms of tall variety ae female
and dwarf variety as nale, dJohn and Larayans (1943) irom a
study of the progenics to ihe beering stage found that ihey
conbine the deeirable early flowering nature of the dwarf
pereet with the economic nut characters of the tall parent.
Rao and Koyamu (1952) reported the existence of hybrid
vigour in the seedlings obtained by crossing tall and dwarf.
Liyanage (1955) obeerved marked nybrid vigour in certsin
combinntiona of vorieties and forms of coconut. Liyanoge
(1956) aleo confirmed the early flowering nature of Toll x
Dwerf hybride end nobticed the production of inflorencercd
at shorter intervals due to the exira vigour of F1 proge~-
nies., The mean age of first flowering of the hybrid was |
48,6 months from the date of eprouting of the seednuin,
while the Egarf nnd.iall took 38.0 cnd 74,3 months respecti-
vely. Wiihin the firet four yemrs 88 per cent of ithe dwari
palms and 61 per cent of the hybrids were in flower as
against none in the“%all variety. Ninﬁn (1960) found thsi
T%‘all xiéwarf hybrids combined the early bearing habits of
the dwarfs with the economic nut cheracters of, the ‘tall.

Hle noticed no cousisient manifestation of ¥y superiority
since voriation beiween individual hybrids arising Irom
different parentc was notlced. BPhaskeran and Leela (1963)

. N
reported that %mll x dworf flowered eorlier thon tcll ond



that 1t attained steady besring stages much earlier than
tall type. They alco found that the raie of leaf produo-‘
.tion and annual yield was more in T x D then in parental
types. According to Fremond (1961) breeding of coconut
palms on the tropical pacific {itolls waes based on the per-

fornance of netoerosis.

Bavappa et gl. (1973) mtudicd the genetic divergence
in nine Fy families of Weet Comst Tall x'Dwarf green coconut
hybrids for 13 vegetative characters and yield components.
Bulk Py population of the seme cross as well as open pbll;-
nated progenies of West Coapt Tall were studieds It was
suggusted that with proper choice ﬂmoné tne’;all andtéwarf
varieties efficlent exploitation of the hybride could be
effected. At Vepprmkulan in Temil Nadu, tall x dwarf hybrids
exhibited heterosis in their growth characters according {o
Ramachandran et al. (1975). Even during the years of un~
favourable aeaaon,"%all x;%warf hybrids performed bestter
then Zast Cocst Tall. Superiority of nut characters over
Eest Coaet Tall hed also been recorded, Satyabalan and ilenon
(1968) reported some of the undesirable characters of iall x
;%warf such as alternate bearing, low copra content, small
slzed nuts and occurrence of barren nuits. They 2les opinéd
that these characters might be either due to ihe incompati—
bility of differences in dwarf pollen parents used in crogsee
or both.
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2.2« Other promising hybrids

Apart from tall x dwarf a number of other hyobrides had
&8leo been produced using otlher parenial combinations ond
their performences had been studied., Satyabalen et sli. (1364
found that Tell x Uengnbondanm hybrid took less time for
eprouting than’aﬂil xfguﬂrf and 1% wassuperior. to’%a$l X
dégrf in respeot of girth at collar. Pandalail and Satyabalan
(1965) reporied hybrid vigour in tall ¥ Gangsbondan and at
all coambinations do not give progesnies possessing uniforaly
desirable characters. Kennan and Nembiar (1974) efter a
detailed study of six tull types crossed wlith Gangebondam
reportod that Laccadive ordinary x Gangaboudes was superior
to all other hybrids in reespect of armual leaf producstiozn,
setting percentage, ammusl yield of nuts and copra output.
Liyanage (1953) in Ceylon reported that the (F;) polus of
iypice x Punllla ghowed considerabvle neterosic and they
combined tho physiologiczl vigour of Typicz ond early flower-
ing nablt of purilla to give high yields ap early as ‘tho
eixth year afier planting. Hag%hrirathna (1970) also in
Ceylon reported about’CRIC-SS, 8 high yielding variety
develonsad frcm’%all x Ewarf crossing. The CRIC-65 exhibiile

hybrid vigour for leaf gize, leaf nuaber, trunk size and

yield of fruit.
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Exietence of hybrid vigour in seedlings obimined
from &warf x’éall, ihe raciprocnl cross of tall x Qwarf
had been reporied by Rao and Koyamu (1952). Liyenage (1956)
reporied that]éwarf xﬂ%all hybrids had siziler characieris=
tice 2 that of T x D buti flowered lator although eerlier
than Typica. The seedlinge weore distinguisnable by taeir
nerked vigour., Satyabalan (1956) compared the performance
of Fatural crosse dwarf tree (Dwart x xall) with thoes of
tall, typical dwerf and controlled tall x duarf hybrida,
Natural gross_huarfs were found to be early and potentially
good bearers eclosely re@embliné,';all X gharf palmo in
peny respecim. From another atudy Satyabalen (1958) repor-~
ted that natural crosa dwarf coconut soedlings showed vigo=-
roue growih than pure dwarf seedlings with signe ol being
early and prolific bearers.

__ Recistance to root (wilt) disease had been reported
in gLarf x’gall by Rawther and Pillei (1972). Uerries cnd
Romney (1974} had also reported that the cross between
Halayan—gwarf snd Panoma ;all (laypan} produced bigger

nute and satisfaclory resistance ito lethal yellowing disemnse.
2¢3+ Combining abiliiy of Tall and Dwarf

According to Penicajalkshan (1567, azmong the different

- yarieties used as pollen parenis, Kappadom gave the higihest
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nut size gnd highest copra content per nute luts obicined
by pollinntion with varieties having big sized nuis and
high content of cbpra in general chowed better ¢opra con~
tent compared to thoee rosulting from pollinating wilth
emall nuts ond poor copra contcnt. Salyabalan et als (1963)
on a copparative study ofF%n11 X &warf ;;een and tall X
gwarf(;range hybrid aeedlinga Obu&ineﬂ from the samno tall
fonale parents found thati tall X dwarf orange hybrids wereo
puperior in termp of hybrid vigour. ESeleciion oi arle
parents from the gLarf éiange variety - on a basis of nut
and copra characters had been recomnended. Prom anotner
etudy by Satyabalam et al. (1970) uithtiwarf Lree;t, dwarf
orange end Gangabondaa as nale perento 1t was found that
Idwarf S}ange and Gangabondem were preferred male parsnis.
iteterosis appeared in all the hybrids in the weight of ﬁne
husked.nut, nut waler and Kernel but not in fruii weight.
Bavappa and Setyabalan (19717 also reported that tall x
Ewarf orsnge hyworids were suporior to £Qll b4 gwarl green

in both nut end copra charactors. Krichusn and NHembier
(1972) streesed the importauce of celection of dwarf pollen
parents in the produciion of—%all X éuarf hyorids from &
study utilising different dwarfs ag males, Anong the dwarfe
ptudied they found Laccadive dwarf to bo superior vo othor

éwarfs as pollen pareini.
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Menthriratne (1971) assessed the relative merits
of forams of Puaills, Eburpea anéd Regia of Ver, Hans asg
pollen pavente in Ceylon for production of Typica x lNana
(P4) hybrids. All these dwarf foras gave early bearing
hybrids wvaich out yielded Typica foras. Owing to iits

robustnees Iburnea hybrid was perticulerly recommended.
3« Performance of open pollinated progenies of hybrids

With the populerisation of coconud hybrida the
poselbility of collecting seednute from such polms for
further multiplication hed increaged, Studies on the per=-
formance of open pollinated ssednuts of hybride were very
scarcé. dJoseph (1959) conducted & cosparative siudy of
(Py) and (F,) progenies of éall xigwarf crosmes for their
relative porformance in nursery siage. The (FQ) progenieg
were raised by intercroassing the (31) hybridis and also h}
open poliination. Analysis of data on ssedling chavacters
like height, number of leaves and girth at collar of (F4)
snd (Fa) progenies indicated that (?2) was significantly
superior to (¥,) despite the fact that there were a few
sceningly dwarfish segregants in theCFg). Ho appreciable
difference could bo observed between (F,) obtained by con=
trolled or open pollination. The author was of gpinion |
that 1f the vigour exhibited by ihe (Fa) seedlings was
really a predisposition ioworde high yleld, it was pospible



15

to obtain quality plenting material by eélection of vigorous
(Fz) progenica.

Nembior (1971) reported on 8 study of open pollinated
(Fe) progenies of‘éall xr%warf. It was found that over 90
per cent of the progenies did not record precocity as in
the cepe of 1&11 xjéwarf. tiowvaver, becruse of the rigid
selection of seedlings in the nursery the yield recorded by
the progenies wag satisfaoctory when compared with the yiold
of iheir parenis. Wide range of variation was noticed inm
reapect of height of palm, weight of nut ond copra content
in the progenies of the sanc parent. This accordiug io hia
indicated the uneuitability of open pollinated-1 x D sced-

nut for veing used for propagation.

Kennen (1976} anede @ detailed study of aduli perfor-
nance of 140 peedlings reised from open pollinated seednuts
obtained Irom 10 T x D palms. The progenies exhibited wide
variatiion in respeci of age at first flowering., Only one
flovered in 4 years, 12 in 5 yearre, 15 in 6 years and 8 in
T yeors, The rest of ithe palus took B years and more for
flowering., This was in contragt to 4 to 5 years took by
their parcate for first flowering. Height and girita of ‘trunic
were more in (¥,) progenics than in (F1j progenics. hile
the amusl rate of leafl producition in T x D was 15,5 iv wvas

only 11.5 to 12.8 in the progemies of T x Dy In respect af
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yield, seven out of 10 parents produced progeules giving
mean yield higher then tnhoe parents whlle the yield of tlhe
progenies of the remaining psrents were lower. Ihe mean
anpual production of copra per tree was also higher ihen
the parents, It wae also of interest to note that all
progenies of the some peorent did not beheve uniforaly in
respect of yield. The porceniege of high yielders ranged
Irom 21.40 in the progenies of perent pala VIII/32 to 1CG0
in porent palm VIII/40. Concluding the study the author
reported that conoiderable reductlon in the expression of
hybrid vigour was observed from the first generation T x D
to the gecond generation open pollincied progenios. In
reapaqt of age at first flowering, growth rate and leaf
production tney were more equel io Weest Coast Tall then

T x D However about halfi the populaiion gave higher
yileld of nut and copre ihan the puarentu. £ few of the
parent palme produced high percentage of hiph yielders

wilch night be due to prepotency.
4, Parent iree yicld and progeny perforasnce

Patel (1937) reported that nuts produced by irees
which hod a high setiing percentnge were diestvinctly superior
to the rest in respect of eurly germination. Enrly geraminn-

tion belny a criterim for hiah.yield it was presumed theid
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high ylelding ireecs quld give high yielding progenies.
However, Cheyne (1952) reported no significent difference

in progenies of high and low yielding mother pnlms ond

from these selected at random. HNembier and lombisr (1970}
after a detisiled genetic analysis of'yield attribuﬁea of
coconut reported that choice of mother palme with nigh

yiold either for crossing purposes or for progexy testing'
appeared relicble provided {that there was sufficient gene-
tic diversity within the population. IThe geedlingo of 12
monihs old from hizn yield group were bettor ithan others

In the number of green leaves, heigpt ond girth of the
collar, When the young palme were five yeors old, diffe«
rences between ylield groupa were aisnifidaﬁt for tue meax
nunber of days for the emeorgonce of successive leaves,
number of leaves on the crown,:lengih. of leaf and nuabsr

of leaflets., The eame palme at bearing siuowed that ihe

high yield groups (over 120 nuts per year and 101 to 120 nuis
per year) were significantly superior ito the resi as ‘o the
number of bunches emarged, nuaber of female flowers produééd,

fensle flowers sel and percentage set.

In & study conducte§ with progenies of three yield
groups Nambiar and Neir (1963) found thet progenies of
high yielding mother palms were superior to progenies of
poor yielding mother palme.in.reepect of field survival and
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vegetative growth, Xannen and Nembiar (1979) reporting on
the gamne palms 2t bearing found that ;;alma yielding more

thén 80 nuts per amum and palms selected at randonm (\bulk |
mother palas) produced high yielding progenies., Palms giving
an yield of less then 20 nuis were definitely unsuitable

for seednut selection. Liyanage (1953) from his study in
Ceylon found that phenotypic selection of mother palms for
high yielq wvas ineffective as a weans of genetic improve-
ment. Further studies by Liyanage (1958) confirmed that

no correletion existed between mother palm and progeny
yields under open pollination. Iile recommended controlled
poll.‘!natiox; between hign yilelding palus as a means of impz.zpv-
ing the genetic quality of the palme ond suggested ilhe
establishment of elite seed gardens, Herlsnd (1957) pointed
oub ihat. all hizh yielders need not neoeasarily trapsmit
their nigh yield to progenies and that the real genetic
improvement was pomsible only through the identification of
prepotent palus. Liyanege eand Sakai (1960) found that the
genetic progress in the progenies was likely to be more if
the seed parent was selected on high yield of copra snd nuie

rather than on weight per husked nut and flowering period.

Croaner @s quoted by Wenon and Pandalal (1960) etated
that napy seedlings of the high ylelding original mother
ireos showed theamselves good ylelders and there was a great



resemblgnce between +the mpparent desceondentis of the sane
nother palm. Rockwood (1953) claimed that the remorzable
regults obiteined by him in his eetale were due, among
others, to the uge of plenting materiel derived from high
yielding selected mother palms instend of from 'Block nuts
of doubtful origin.

5. Utilisation of prepoteni palme

Harland (1957) used the term prepotency to deascribe
palae that were able o iraneaii the high yielding oheracter
to thelr progenies inoplte of having been indiscriminately
pollinated by miscellaneous male perents, Only palms wilih
doninant yield genes could be relied upen to tranemit their
superiority to their progeny. According to Chorles (1961)
the moat effective method to detect gen@tioally superior |
palms was progeny tesiting. Liyenege (1967) observed a
eignificént and positive correlation between the ioial nuan~w
ver of leaves produoed per plent within e family during 40
nonths after traneplanting seedlings end the mean yleld oi
adult progenies per family when they were 13 to 16 years
old. There was good evidenge of an assoclation between
leaf production of the young progeny and the breeding value
of the parent, Iegirable genotypes for breeding could be
identified provisionally after 40 monthe by using thie

19



technique. ILiyanage (1969) suggested another quick method
of identifying good genotypes by etudying the inbreeding
depression on endosperm and embryo weight of nuts., If tho
weight of either of theae characier was under genetic
control one would expect differential behaviour betwaen
gonotype when melfed, depending on ihe natures of geues
involved. If it was largely due to the additive effecte

of genes then the inbreeding depression migzat be less merited
or even.nqgligible then when it was controlled Ly dominonce
or epistates, A study of seédling characters end yielad
attributes of 45 open pollinaied progenies of eight high
yielding palms of West Coest Tall, plonted in 1953 made by
Satyabalen et al. (1975) had shown that the progenies of
three palms were high yielding and ithat they were superior
in spathe production and female flower production to otaere,
indicating thgt they were prepotents, The possibility of'
identifying such prepoient palms in the nursery was indicated.

6. Seedling characters

6.1. Cermination of nute and seedling growth

Rumber of days token for gerninntion of seadnuts had
been reported to have profound influence on the growih of
peedlinge. Patel (1938) after a detailed study ?eported
that early geraineied nuts produced seedlings having 8
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faster rate of leaf production while nuts which germinaied
late produced ceedlings heving a slow rate of leaef produc~
tion. Ine number of leavea and time taken for geraination
were correleted for 1007 seedlinge aud it was found thei a
pegative correlation emounting to 0.603 + 0.0141 existod
between the time talken for germination and the number of
leaves -in the seedling."ﬁigﬁly slgnificant pooclitive corr@-
lation of 0.437 between gprouting of sesdnute and flowering
of palms ard a negative correlatiocn of 0,424 beiween sproiat-
ing and yield wers obteained by Liyenage (1955) showing
thereby that eseednuie sprouted early gave rise io palos

that flower in a shorter period and more productive then
those sprouted later, Jack snd Senda (1923) were also of

the seme conclusion that early germinaied ssedling will
flower early. Higher ylelds in ithe early years of bearing
had been reported to have 6btained irom geedlings grown from
early éproutdng nuts by Charles (1959}'. Srinivasa and Reau
(1971) reported that cooonut seedlinges from nuts which
gerninated early (within 4 months) had more loaves than those
nuts germinated later, The splitting of leaves inio leafletis

also ooccurred esrlier.

6e24 influence of seedling girth, height axd nunber of
leaves on paln perforaance

Hampoothiri et al. (1975) reporting aboui the phenoiypic
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and genotypic correlation of 9 oharacters with yield in
coconut stated that girth at collar of the ceedling, time
taken for flowering, epethe production and number of feanle
flowersa had correlations with yleld, There wao a significant
genetic correlation between yield and number of leaves al
seedling siage. A siudy of 37 mother pmlms and their pro-
geny oonducted by Nimen and Pankajakshen (1961) revealed

no relestionehip between the yield of the parent and ihe
progeny choracters like girth and puaber of leaves nor
between‘parent girth end progeny yield, Kennon and Naabior
(1979) found vigorous and internediate scedlingc signifi-
contly superior ito poor seedlinge in the initial growth aé
vell ao in the annuel nud and copra yield. No signifleooni
difference was noticed bstween vigorous and intermediatse

seedlings.

6e3. Effect of secason of harvest of nuts on seedling
perforanice
George (1964) obsmerved that seednute collected during
February, March and April recorded the best germination and
gave highest percentage of aeedlinge compared to those har-
vested in other aonthe. =Regarding the time taken for gefmi—
nation Janusry~ilarch nuta were the esrliest and took only an

average of 2 monthe while nuts harvested in lay, Septeaber,
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October and Hovember took unusually long time (4=5 monthsi.
According to Henon (1961) seednuts collected in the month of
April were the best, Pebruary to Hey in the HWest Coast md
April to June in the East Const were the optimus wonths for
seednut collection (Aiyadurai. 1962). Patel (1933) reported
that the nuts harvested in February had a lower percentage
of geraination then the nuils harvested in March and Abrilq
While the germination percentege in February harvesied unuts
was 7T9.9, those of Harch end April hzd $4.8 and 95.9 per cent
.geraination.

7. Influence of nut characters on progeny performsunce
7+1e Size and shape of ssednut

The seednut pize as reflected by the polar dismoter,
equitorial dicmeter and volume of the nut had been reported
to have mome influence on the gerninotion of nuts. When e
volune of apy nut in the bunch was too.emall or too big f:am
the mean volume, this 1pvar1ably never germinoted or germina~
ted very late (Patel, 1958). Smith (1933) reported vetter
gernination from medium sized nut than from larger nute. Silva
and George (197%1) from & étudy of seednuts of 3 sizes (15,0, .
17.5 and 20,0 shori axis) found that the oversll germinaiion
rate and seedling growth were better in mediun siged nuts€
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six monthe after sowing. Thomas (1978) obgerved thnt nut
 size influcnced the esrliness and total germination though
not to the level of significance., According io lacedeu
(1933) with equal voluue, round nutes gerainated earlier
han the oblong nuts. However no difference in percentoge
of germination between oblong and round puts was found.
The length of leaves of seedlings was noi influenced by
the ehape of nute. 3ut it influenced the number of leaves,

nunber of roots aﬁd seedling weight.

7T.2. Weight of seednuis

Patel (1938) concluded from gerazinetion siudies thet
greater numnber of nuts from heavy bunches (12 nuis or more)
germinated much quicker than those of light bunches (6 nuis
end below) and that light seednuts (weighing 680 ga and
below) gave much reduced germination then heovy ones
(weighing 680 gn and above). Umali (1940) also reported
ihe same conclusion. According to Thomas (197&4) planting
large seeds (1000-1300 ga) horizontally waes preferable,

8. Chlorophyll content in relation to yield

Chlorophyll cmong the plani pigmente is unigue in
that 1t is one of the esgenttial ingredients in photosyn-
thesis and conseguently in dry matter production., Wide Aifl-

erences in the chlorophyll content among differenit varietien
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were reported by Griffith et al. (1944) in dobmaco,
Starness and Hadly (1965) in soyabean and Yadav and
Mathoi (1972) in arecenut.

Mathew and Rendaman (1973) otudied the C,5.I. index
valuss for different verieties of coconut and indieated
the poesiblility of a correlation between CeS.I. valuse angd

drought resistance in coconut.

Distinct differentiation in the differeni coconutb
cultivare and hybrids, in the chlorophyll content hod been
reported by Mathew and Ramdasan (1974). The high yielding
types possesged higher guantities of chlorophyll couveat
on area basis, than in low yielders. idatihew and Romdason
(1973) observed significantly higher C.5.I. values in lue
Weet Comet Tall (20,7) compered %o the Tall x Iwerf (13.2),
Dwarf x T211 (13.0), Dwar! Green (13.7) and Dwarf orange
(10.6). Hybrids recorded low C.S.I. values indicating
perhaps their superioriiy in drought tolerance ;ver the
Went Coast Tall., Chlorophyll content in ieras of toial
chlorophyll, chlorophyll=a end chlorophyll-b were nigsiest
in ithe hybrids of Tell z Iwerf and Iwarf x Tall and loweot
in Duwarf orange veriety (iathew and Ramdescen, 1974). The
pnme authors (1975) nlso correlated the rate of apparent
photosynthesis in the Weslt Coast Tall coconut paln with the

ennunl yield of nuts and the leaf chlorophyll content. The
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chlorophyll content was also correlaied with the annual

yield of nuis,

The most representative sample of leaf for the
egtimation of chlorophyll content was K/2 or (l+}) leaf
in the crown according to lathew and Randasan (1974). The
mean chloroﬁnyll content in this leaf was fairly high and
thes coefficlent variation was the lowest in this leaf in

relation to the total number of leaves.



Materials and Methods
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MATERIALS ARD MEIHODE

The presernt studies were underiaken at the Heseurcit
Station and Insiructional Faru of College of iHorticuliure,
Vellonikicera during the year 1979-80 with the objeciive of
aapeseing the extent of variability in seedling progenles
obiained from open polliumied scednuts of Tall x Iward (F1)
palms. The performence of T x D progenies (Fy) derived
from different fonily groups end the influence of season
of harvest on the seednut and geedling characters were algo
studied. It was atteapted to assess the femsibility ol
utilising the chlorophyli content of leaf as an index of

seedling vigour in the nursery.

1. Collection of segdnuts

The naterials for the siudy wero collected from ihe
Coconut Regearch Station, Hileshwar. A iotal number of 30
West Coest Tell x Chowgnnt lwarf Green (Fy) pelmo belouging
to six femily groups froa the worlid's first T x D planin~-
tion were pelecied for seednui collection. The palus wefe
aboutl 45 yeors 0ld and were grown in red saudy loan soils
and received regular irrigation during summer montns. %he
femily group sud progeny nunbers fron whic@ seednuis wvers

collected are presented below:



Family groun Progeny number

VIii/23 }?g
113
114
115

1/58 165
167
168
169
174

1/109 }3;
144
145
148

ViiI/iss 153
: 155

156

159

160

1/76 126
128
1239
139
136

VIII/143 41
49
50
52
99

Fully ripe seednuts (12 month old) were collected
for five months from Januory to May, 1979 und immediztely
after colleétion they were transported to tue Research
Station end Instruciional Form, Vellanikkera. Thecy were

gown in the nursery oqe month after collection.



2., Climnte and coil

The experimental site is situated at 10.,32° I lotiiude
and 76,12° E longitude ot an altitude of 22.25 metres above
lHeBelae dIypical humid tropicnl climate is prevelent in the

area, Soil is 2 deop well drained sandy loan,
Yo Seagon and weather conditions

The study waa conducted during tahe period froam
Jenuary, 1979 to Junc 1930. The detuils of metieorological
observations rocorded during the period are presenied in

appendix I.

4. Lay out

The experiment was laid out in completely randomised
degipgn with family as twreatazent and progonies as replica-

tions,
5e¢ Prepsration of nursery

The nursery area was selected in an open place
withoul eny shade. The lmd was plougned ihrice and weede
and pevbbles were removed. Sufficient quantity of sond was
added ond mixed with the soile. DBeds of size 1.8 m. widih,
5.4 n. length end 20 cm. height were prepared. DB.H.CG. 5
per cendt dust was algo added to the soil to preventi termite

atitack,



6. Preparation of nutis for sowing

Hute siored for ome month &fier harvesti were plonted

arter removal of periantn parts.

The nuis were sown in the nursery vertically with
the sialk end up at a spacing of 30 ca. each in the row
and between fowa. The top iwo c¢m. of the nut was kept ex-
posed, Tho soil was pressed lightly around each nut. %he
beds after sowing werce mulched with paddy siraw. rirst
cowing of Janusry harvested nuts was {one on 25th Februory
1979. Subsequent sowinge wore done at monthly intervels.

Thoe lasti sowing was in the monii of June,.
8. After care of nursery

Reguler watering wes done on alteracte deays during
the sunmer months. Over head pandal was crected wiih plated
coconut leaves to provide partial shede froam February to
Hay os o prolection against scorcaing sune. The nureery beds
wore drenched with bordeaux mixture thrice ag a precautionory
moeasure against_Rhizectonia rot. To conirol scale insect
and leaf eating ceterpillars Fkalux 0.05% wae also sprayed

thrice,
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Observations recorded

The following observations of individunl nuts ao
well as seedlings were recorded., The nut charaoters wvere
recorded hefore sowing end seedling characters were recoi~
ded from ihe 6tha month after sowing av montnly intervuls

for a period of 6 months.
1. Hut choracters
1.1. Polar circuzference

The polar circumference is the measure ithrough the
base ond azpex of the nut and was measured in ca. using a

measuring tape.
1.2+ Egquitorial circunference

The equitorinl circuaference is the meepure ihrouph
the middle portion of the nui &nd was recorded in ca. using

a measuring tape.
13 Welght of nut

The weight of each nui was recorded with husk et tae
time of cowing and wag rocorded in ga.
1e4. Volumne of nut

The volume of nut was deteramined by water displaceacnt

nethod end expressed in cce
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2. Daye taken for sprouting of nputs

Days teken for sprouting wae colculated as tho number
of deye taken from eouing of nuts to the emergence of shoot
or plumule through the soft eye snd to meke & growih of
about 2.5 ca. The shoot at this sitage is referred to as
the "orow'eo boak". The mprouting period of each nut was

racorded in number of days.
3. Secdling cnaracters

Recording of the characters wos started six gouths
after sowing end continued every nmonth for a period of mix

monthae
Ze1. Girth ot Collar of seedling

Girth at collar is a meesure of cirocumference of tne
shoot at o level .of 6 om, 2bove the base. Thip was recorded

in ca. using a twine end scale.
3.2 Helght of seedling

Helght was neagured from the base of the seedling to
the tip of ithe longest leaf with the help of a meter ecale

and recorded in ci.

3e¢3. Total nuamber of leaves

Totel nuaber of fully opened leaves on the crown of

the peedling waes recorded every month.
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3.4, Colour of patiole

The colour of petiole wap exanined by visual obser-
vation end recorded as yallow, orange, brown or green 6o

ithe case aey be.
3.5 Tine taken for splitiing of leaves

Time itaken fovr splitiing of leaves was calculated
as the numaber of days from sowing of nuts 1o the splitiing

of a few leaflots in the fully opened leaf.
4® Clagsification of seedlings based on vigour

The seedlinge were grouped into poor, medium nnd
vigorous basced on the three measurable characters oi glria
at collar, helgzht of seedling and totzl nuaber of leaves at
12 monihs age. The criteria ndopied for the grouping ie

given below:

Category of Colloy girth Haight Total number
seedling (cm. ) (ca.) of leaves
Pooxr Below 7.9 Below 70 1 %o 3
Hediun 7.5 1o 10 70 to 100 4 1o 5

Vigorous Above 10 Above 100 & eaud acove

M e - W S S W S P S Gl W - s - o s mme gue = B S
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5. Chlorophyll anslyeis

A total nuaber of 372 seedlinge raised from nutis
harvested in the month of iarch arnd sown in April were
uged for chlorophyll anrlysis. Chlorophylil ‘s', 'b’,

a/b end total of the leaf smaples from eacn seedling were
estinated by specirophoionetric method a&s described by

Hackiné? (1941), Sterness end Hadley (1965). The annlysis
‘wag carried out in the month of July, 1980 when iho seed-

lings were 14 montis old.

The topmost fully opened leaf being rouked as one,
the third leaf from the top was tsken for analysis. A
representative‘sémple was taken from different portions of
the fresh leaf after removing the mid rib of the leaflet.
To & one gu. soaple of the leal a easll quentity of caleiua
corovonate was added to &revent pheloonytin formaiion. IThe
tissue was extracted wiih acetome (80 per cent) in a mortar.
The supernatent liquid was decanted and the extraciion was
repeated till the residue becmme colourless. The exiract
wag filtered on Buchner funnel end aade upto 250 ul. in a
volumeiric flask, Aphydrous sodiuz sulphate 1 gm. wes zdded
10 the golution for dryinge. Axn aliguot of the clear solutlon
was uged for resading the optical densliy in a spectrophoto-

meter (1 ca). The optical density was read at 2 different
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wavelengihe ie, 045 end 663 and the contenis of chaloro=

phyl) ‘e', 'b*' and total were estimated as follows:-

Chlorophyll ! 8 12.72 A G633 = 2,55 A 0645
Chlorophyll b 8 22,67 A 45 ~ 4.67 4 663
8,05 A GB3 + 20,23 4L 0645

Chlorophyll (a+b)

The resulis were checked with the monogroa conoiruc-

ted by Sertek (1966) and was found corract.

6., Statistical anclysis

‘The experimeniel daota was subjected to statisiical

h ,
anslyels wherever neceupary as per Pange and Sukatme (1978).
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RESULTS

A detsiled study of the mother palm characters,
seednut snd seedling characters vere carried out end the

results are prescnted below.
1. Mother polm characters

Sesdnutis collecled from 30 tsll x dwarf green palas
(91) originated from 6 West Coast Tall grand parents wero
studied for their progony performance. ' The grand parents
wvere at the Central Plantation Crops Research Instiiute,
Kasmaragode and the 30 T x D progenies were at the Coconut
Rqeearoh Station, Nilesuwar. Details of the grand pearents
are given in Table 1,1. Ths meximun nut yield was recorded
by VIII/23 (119.4) followed by I/56 (111.2), VIII/143
(110.7), I/76 (109.3), I/109 (94.5) and VIII/158 (74.3).
However in respect of mean copra contenti per nut VIII/158
end I/109, the two low yielders ranked first aﬁd second
(216.6 and 170.,6 gn. respectively).

Data in respect of the mean yield per palm, setiing
perceniage énﬂ copra conient of the 30 (F1) paime collee vou
from the Coconut Research Station, Hileshwar are funniahéd
in Table 1.2. éubatantial difference in yield betweon
Zocilies and within family was noticed. Ihe mesn yield

36
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Table 1.1. Palm characters of six West Coset Tall grend
_ perents
Fenale Hean number* Mesn copra Colour of Yercentage
pareut of nuts per content nut of oil in
year per nut copra
(g)
VIIi/23 119.40 141,0 Green T1.79
1/58 111.20 1%4.9 Light green 72.46
I/109 94.50 170.6 Groeen 71.71
VIII/158 7430 216.6 Light green 70.48
‘ green ¢
VIII/143 110.70 139.2  Light green 69.77

* Average over 33 yeara (1920-1352)



Tavle 1.2. Hean nut yield, setting percentage and copra
content of fall x Dwaorf (F1) palas

D e B e o et T e Wy Do e o a  d dn - S e -

Fanily . F, progeny lean Lo, of CSetting Mean copra
Hoe nuts per percentage conient
year per aut
Viii/23 109 £8,62 40,84 - 140,00
' 112 94,82 48436 156407
113 72427 2837 128433
114 7273 32,92 153479
115 98.73 41,01 130.00
Hoan 85.47 40,26 13775
1/58 165 56.82 37408 155,00
167 71.09 21.26 2035633
168 45,91 25,18 113,33
169 70,18 39.81 93,75
174 29,82 3458 86,67
Hean 54.76 3%.05 151.42
1/109 141 55,09 41,97 120,00
142 76.64 27.91 135400
144 7755 43,03 85675
146 66.27 31.27 13845%
148 29450 27.38 85,00
ldean 61.02 34,00 113.42
VIII/158 153 38.18 27.27 165600
155 71.18 42.41 185,00
156 5373 2759 103433
160 3191 25,89 91.67
Hean 53.56 54462 144,25
1/76 126 4475 3585 6500
128 62+36 37.09 98433
129 65.45 35653 112,50
135 83455 35798 113,33
156 99,36 40,71 120.00
Hoan 71.09 37.56 102.83
ViiI/143 41 82,91 5031 97.50
49 87.36 42,76 113.33
50 98,75 5553 78.33%
52 36427 40,78 86467
99 4755 39,00 100.00
iean 70456 45,77 95.17

- -y - o~ - O Bt e S

* Average over 10 years
** Average over 4 years



Table 1.3. Distribution of Toll x Dwarf (F,) palas of
each family in different yield groups

Yarlly Huaber of palms yielding

fgps than 41-60 nuts 61~80 nuts Above

40 nutse per yeaxr per yesr 80 nula

per year per

year

VIii/23 0 0 2 3
1/58 1 2 2 0
1/109 1 1 3 0
VIII/158 2 1 2 0]
1/76 0 1 2 2

Wi

VIIi/143 1 1 0

-
-
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varied from 72.27 nuts to 98.73 nuts in the progenies of
grand perent VIII/23, 29,82 to 70.18 in I1/58, 29.50 to
77.55 in 1/109, 31,91 to 72,81 in VIII/158, 44.73 to 99.36
in I/76 and 36.27 to 98,73 in VIII/143. The difference
‘between progenies of VIII/23 was least with 26.46 nuts
where as it wos naxinum in VIII/143 with 62,46 nuts,

The family mean yield wae uiaximnm in VIII/23 (85.47)

The nunber of progenies in the four yleld ‘groupe ic,
below 40 nuts, 41 to 60 nuts, 61 to 80 nuis and zbove 80
nuts per year in the 6 fomilies are given in Table 1.3.
Out of five palms in each family itwo palms gave an yield
between 61 to 80 nute end 3 palme ebove 80 nuis in the
femily VIII/23 while the number of palme in each yield
group of below 40, 40 to 60, 61 to BO and avove 80 puts
wvere 1,2,2 and nil in 1/58, 1,1,3 and nil in 1/109, 2,1,2
and nil in VIII/153, nil 1,2 apd 2 in I/76 and 1,1,nil ond
3 in VIII/143 respectively. The difference in yield beti-
ween families end within some of the families wes very

substantial.

The datn on number of nuis obtained from the palmp
during the five month period of .ezperimental studies are



Tfable 1.4. Number of muis obimined from each pals during the
period from Jenuonry to Mey 1979

- . — - - - - e

Family F, Qrogeny Janusry Feb- Harch April Hay Toisl

lpe rusry nute
VIix/23 109 14 1" 22 28 19 94
112 10 9 23 25 4 A
113 3 10 15 13 9 50
114 4 7 16 15 1 43
115 10 8 19 10 20 67
Total 41 45 95 91 53 325
1/58 165 - .0 2 10 18 4 34
167 5 9 19 11 18 53
168 1 5 7 22 2 37
169 6 15 14 18 10 61
174 2 2 1 14 3 32
Total 14 31 52 83 37 217
1/109 141 0 2 9 25 12 47
142 % 9 32 8 a8 60
144 9 16 26 20 11 84
146 0 10 6 21 0 3
148 1 0 3 6 0 10
Total 13 40 74 80 3t 2%
VIII/158 153 0 ] 6 10 N 30
155 1 2 8 0 9 20
156 0 1 7 12 0 20
159 3 4 6 14 8 39
160 2 0 6 7 2 17
Total 6 10 33 43 30 122
1/76 120 7 10 12 7 8 44
128 4 o 6 10 0 25
129 1 7 2 22 8 40
135 8 12 31 10 0 61
136 7 11 20 g N 57
Total 7 46 71 57 27 228
VIii/143 41 0 8 38 14 5 69
49 9 11 24 54 3 8
50 0 7 11 1% 18 A9
52 2 9 12 20 0 43
99 e 6 10 10 1 35
Total 1% 41 95 91 42 282

- = - - S T GV Y s S St e

!
f



42

furniched in Teble 1.4. Haximum number of 325 nuts was
obtained from tiue progenies of VIII/2% followed by VIII/143
wiih 282 nuts and I/109 with 238 nuis. The.minimum nuaber
of 122 nuts wap obtained from VIII/158.

2. Seednui characters

2.,1. Weignt of unhusked nui

The mean weight of unhusked nuts in the differeni
progenies is presented in Table 2,1 and the corresponding
oritical differences are given in Table 2,1a. Weignt of
unhusked nut varied conoidorably between families and
within ithe femily. Among the differont families, progenies
of VI1I/158 recorded the maximum mean welght of 1025.83 gn
during the five month poriod and the minimum of 656.03 ga
wﬁs recorded by the progenies of 1/76. The mean nut weight
of VI1iI/23 which gave t@e sexinum mem progeny yield, wao
only 781.75% gu where as VIII/158 which rocked last in roes-
pect of nut yield had tho viggest sized nut. There appeared

an inverse reliationeship between nut yield and nut weight.

With reepect to mean nut weight of progenies within
each family 1% ronged from 570.15 to 910.00 in ViIX/23,
705,67 to 1052.94 go in I/)S. 632.86 to 874.62 ga in 1/109,
840,00 to 1196.25 ga in VIII/158, 526.30 to 768.25 gu in
1/76 and 607.91 10 662.29 gn i I/76. 1The difference bet-

ween the meximum and minioum weight of prozeiles varied



43

Table 2,1. Hean waight of unhusked nuis per palm fron
January to May, 1979 (g)
- e o ey -
Family pro- Jonusry Febru- March April May kean of
gény Ho. ary 5 montha
VIII/23 109 - 771.41 855.45 662,27 586,07 927.37 £81.17
112 844.00 932,22 B877.%39 877.20 955,00 853.94
113 1100,00 920.00 900,67 923.05 810,00 910,00
115 720,00 B658.T5 521,58 524.00 525.00 570.15.
Heen 883,59 870.12 755.51 T45.94 T71.43 781.75
1/58 165 - 1130,00 1054.00 1047.22 1037.50 1052.94
167 714.00 865,56 T792.C00 907.27. 9u3.89 8u86.23
162 102000 940.00 960,00 966,82 990,00 963,60
169 705,00 667.69 689,29 726.11 7T66.00 T05.67
174 885,00 725,00 694.55 T354.29 680,00 T24.38
Hoan ' 831,00 865.65 837.97 876.22 891.48 ©66.56
142 TAG.67 T9B.89 650,63 842.50 886.25 T54.67
144 724.44 603.13 603.93 587,00 758,18 032.86
Hean B03.T0 869,76 T72.51 T47.82 7T63.66 T56.43
ViIil/ies 153 - 10973,33 1145.,67 1068.00 984.55 1053.12
155 900,00 11420,00 1085.00 - 1324.,44 1196.25
156 - 960.00 895,71 914.17 - 910.75
189 13T0.67 1175.00 1125,00 995,00 1250,00 1124,29
160 830,00 - 861.67 824,29 - 840,00
Noz; 1065.56 1162,08 1022.81 950,35 1179.66 1025,88
1/76 126 G48457 522,00 474.17 610.00 517.14 526.%
129 620,00 637.14 575,00 807.27 842.50 7T68B.2%
125 725,00 630,83 615,48 664,90 - = 640,96
176 587.19 588,18 552,50 675,00 720.31 613,54
Nean 610465 610,96 571,10 728B.23 693,52 656,08
VIII/143 41 - §955.00 T22.37 696.43 683,89 739.71
49 512,22 8B879.09 848,35 683.24 670,00 745,70
50 - 857.44 682,73 650,77 656,11 689,32
99 810.00 706.67 730,00 956.00 . 960,00 862.29
C.D. (0.,05) | 164493
Sem. 32«57 2G.12 24,27 8420 37.3C 232,07

¢ Uean ofnuts harvested during T month period.
»% CD given in Table 2,17a.
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Critical difference for comparing means of weighti
of unhusked nuts

Penily  Month of Feally —
herveat 1/58 I/109 VIII/158 I/76 VIII/143

Viii/23  Jenusry 223,10  242.88 242,88 210.%4 242,88
: February 202.14 214,40 214,40 202,14 202,14
March 173452 173.52 17352 173.52 173.52

Hay 238,73 275.60 275,66 275.66 253.21

1/%8 Januorxy - 254,01 254,01 223,10 254.01
February - 214.40 214,40 202,74 202.14

May - 275.66 275.66 275,66 253,21

I1/109 January - - 27T1.55 242,88 27155
Pebruary - - 226.00 214.40 214.40

March - - 17392 17552 173452

Hay - - 308,20 308,20 285,29

VIII/158 Jenuery - - - 282,83 271455
Februery - - - 214,40 214,40

Maxrch - - - 1730 52 1730 52

Moy - - - 308,20 288,29

1/76 Japuery - - - - 242,88
February - - - - 202,14

HMarch - - - - 173.52

* CD for comparing means of femily VIII/23 end 1/58
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from 241.76 gn in I/109 to %56.25 gu in VIII/158., All
progenien except one in VIII/158 produced nuts weighing
more then 900 gms while all progenien of 1/76 produced

comparatively smaller sized nuis.

Tne influence of month of harvest on nut welaghi was
aloo studied, The nute of progenies of VIII/158 were
c&mﬁaratively heavier ithan all the progenies of other
fanilieg during all the five months of sludy. The maxinum
nean weignt wae 1179.66 gn in the nuts harvesied in the
month of May followed by 1162.0% gn in the nute of February.
The lowent welgnt was recorded in April hervested nuis.

The nute of progenies of I/76 had ithe least welpghi in tie
month of January, Februsry, darch and May ond the proéenios

of VIII/143 in the month of April.

The differenceg between pazrents in mean weight of

unhugked nuts vere significant in «ll mounths except April,
2e2e4 Volune of unhusked nuts

Volune of unihusked puts harvesied in different months
fron the 30 progenies under study was recorded and presented
in fable 2.2 and itae corregsponding critical differences
are given in Table 2.2a. ‘he volume of nuts between fami-
lies and within fenily differed coneiderably. The faully

nean for five month period was moximum in VIII/158 wiihn



Table 2.2, Meen volume of unhusked nuts per palm
to May 1979 (cc)

from Januanry

»
Fanily ¥, pro- Jenuary PFebruary March April ay Mean of
ggny No. 5 months
VIiI1/23 109 2504.2 2820,0 1617.6 1659,2 1298.,6 1912.1
112 2518,5 2782.,2 2362.9 2320.4 2310,0 2%49.6
113 3365.0 3005,0 2140.5 2513.0 1954.4 2452,1
114 3235,0 35338,5 2197.6 2531.3 3200,0 2619.5
115 2063.5 2250,0 1180,0 1457.5 1562.0 1995.2
Hean 2339.1 2839.1 1912.0 2136.4 2067.0 2131.7
1/58 165 - 30945.,0 2871.5 2763.8 2842.5 2372.9
167 2167.0 2524,4 2025,0 2653.6 2630.,0 2489.1
168 272060 3192,0 2765.7 2380,0 263%.0 2616.4
169 2191.7 2125.% 1617.4 1857.3 2095.,0 1934.2
174 25600 2505,0 1370.4 17%8.5 18580.6 1725.1
Mean 28583 2858,3 2153.8 2279.6 2417.8 2339.5
I/109 141 - 2420,0 2233,0 1810,2 1865.8 204143
142 3118.3 2932.,2 1880.1 2499.,3 2560.,0 2139.7
144 2512.7 1943.4 1626.6 1520.0 1813,6 1715.5
146 - 2035.,5 2511.6 2358.3 253941
148 2670.0 - 2023.3 1771.6 - 1937.0
Moan 2307.7 2807.7 2056,0 1901.9 2079.8 2084.5
VIIii/i153 153 - 343343 2835.8 2853.0 2365.0 278841
155 39075.,0 4505.0 2911.2 - 3425.5 3355.2
156 - 37200 2811.4 25311.2 2669.6
159 4936.6 4012,5 38115 3271.4 37€%.7 3703.9
Mean 3917.7 3917.7 2846.6 2595.2 3351.4 256445
1/76 126 14371  1446.5 833,35 1350,0 1165.0 1211,.2
128 1282.5 2020,0 1759.1 2137.5 - 1821,5
129 2000,0 2072.8 1975,0 2014.0 2192.5 20877
135 2430,6 2262.5 1629.8 1971.0 - 1915,2
: 136 2101.4 1873.,6 1593.7 1830,0 1982.,2 1813,2
VIII/143 41 - 2553,7 1328,9 1427.8 1466,6 1503.7
49 13674 2529,0 1741.8 1650,7 2352.5 1324,1
50 - - 1240.4 1396.71 1523.8 1524.7
52 2222.5 1944 .4 1115%.4 1034,.0 - 1150, 1
99 2290,0 1555,0 1768.5 1857.0 2402.8 1913.8
Meean 2079.0 2079.0 1439.0 1473.1 1936.4 158443
¢.D, (0,05)** 591,05
Sen. 149,57 97.51. 95.17 B81.65 112,94 B82.606

* Hoan of nuts harvested during 5 month period

#% 0D given in Teble 2.2a.
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Table 2,2a., COritical difference for comparing mesus of volume

of unhusked nuts

Family donth of Fonlly
harveat .
I/s8 - I/109 VIII/158 1/76 VIII/ 145
ViII/23 Jdanunary 1015.30 1105.32 1105.32 95724 1105,%2
Februery 676.80 717.86 717.86 576.80 676.80
March 6b6b.,12 666,12 666312 666.12. 656.12
Lpril 575440 575,40 610,30 575.40 57540
Nay 722633 334,66 ©34.66 854 .66 766468
1/58 Januory - 1155,98 1155.98 1015,350 1155,08
February - 717.86 T717.86 676.30 676,00
Harch - 666.12 666.12 . 665.12 666G 12
April - 575640 610,30 575.40 575.40
Hay - 034,60 &34.66 8%4.66 766.63
I/109 Japuary - - 1235.79 1105.,32  1235.79
Fabruery - - 750.70 T17.86 717 36
Mercn - - 666.12 066,12 666.12
April - - 610430 575.40 575440
Hay - - 933.17  933.17 67291
VIII/158 January - - - 1105.32 1235.79
Febl‘u@y - - - 717086 71786
April - - - 61G430 610430
Iay - - - 933.17 657291
1/16 Jenuary - - - - 1105,32
February - - - - 676480
Mareh - - - - 660,12
April - - - - 57540
fﬂl}f o - - - 37291

¥ CD for coaparing means of family VIII/23 end 1I/58

47
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2864.53 occ followed by 1/53 with 2339.58, VIil/23 with
2191.73, 1/109 with 2084.55, I/76 with 1784.81 ond VIII/143
with 1584,34. The nut volume was naxleun in the case of
treee giving low yield of nuts. Within famlly also tae
nut volune varied considerably betiween the progenies. It
ranged from 1595.22 to 2619.57 oo in VIII/23, 1725.15 to
2872.91 cc in I/58, 1715.54 to 2539.19 oc in 1/109, 1805.66
to 3703.938 oo in VIII/153, 1211.25 to 2087.75 co in 1/76
and 1150.10 to 19135.86 cc in VIII/143, Four our of five
pfogeniea of VIII/158 produced larger sigzed nuts with a
volune of more then 2600 co. The variations betwoen pro=
genies wee maxinun in the femily of VIII/158 and minimun
in the fanmily of I/109,., uarked effeot of season on nut
volumes wap algo observed. Tne progenies of VIII/158
recorded meximunm voluze during all monthe while the lowest
volume was recorded by the progenies of 1/76 during tae
aonth of Januery, Februery and May and ithose of VIII/ 143
in Marich and April. Stetistical enalysis showed signifi-
cant difference in all the months.

2¢%. Polar circumference of unhusked nut

The mean values of polar circumfersnce of unhueked
nuts collected from the progenies under study during all
montho is presentied in Table 2.% and the corresponding

critical differences are given in Table 2,3a. Difference



Tavle 2.3. Hean polar circuzference of unhusked nuis per pols
from January to May 1979 (cz)

Fanily F. pro~ January February Harch April May Hean of
g Ho. 5 monthe

Viii/23 109 61.73 62427 56.41 54.04 49.42 50611
112 60.60 61.44 60,35 58,62 53,25 53.089

113 67,00 62,10 61.40 58.T7 55.00 55,02

114 63400 63.14 U794 59,73 60,00 54 «40

115 55495 55.838 50447 5260 50,50 48.41

Hean 61.67 6097 5731 56,75 54.63 02637
1/58 165 - 67.0C 02.60 B1.72 60,00 52409
167 5520 57«44 5T«40 58455 60,11 28,34

168 65,00 5531 64,43 61,836 56,50 H2.46

169 5T 33 5551 55.93 5072 53.80 55.52

174 65400 5350 55655 54,71 53433 55.81

Koen 60.63 60.67 59-13 58.51 55.75 56'74
1/109 141 - 53.60 60.20 535,32 52,03 5227
142 62457 62,56 53,16 53675 99478 59 e 27"

144 Yl.44 55600 55,406 51.50 53,82 54442

148 680,00 - 53,00 54.50 = 56610

Hean 60.04 6C.T74 58,80 5538 55,09 5645
VIIi/158 153 - 6535 64,00 60,20 57.09 6044
155 71,00 70,00 (4,88 © = 563,07 bh.15

156 - 70.00 63443 6125 - ©3.02

159 75.00 63.50 683,83 B4.56 66,75 07.37

160 52050 - 62033 53000 - 56067

Hean - 66,17 68,71 64 .59 5983 02,50 62453
1/76 126 52429 52460 49.17 50,30 47.75 506357
128 5CG.75 59e53 5433 5370 - 5%.61

129 5600 5500 58,00 55.14 5%.488 ©5.03

136 5743 54.45 54.80 55400 55436 5519

Hean 5529 55441 54 ¢ 50 536831 52,23 b4e31
49 . $5C.89 58.64 55.33 52.,C0 50433 53.65

52 59450 52456 51.33 46,10 - 43453

99 55400 56,00 55480 5530 50443 56611

L X 3

CeDe (0,05) 4420
Sem. 1.17 0.632 0.591 00632 00&21 00592

* Mean ofnuts harvested during 5 monin period
»¥ D given in Teble 243%a.

e oy
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Table 2.38.

cirocumference of unhusked nuts

50

Critical difference for comparing means of polar

Honth of

Fanily

Fanily

harvest
1/58 1/109 VIII/158 1/706 VI1i/143
-

VIII/23 February 438 4,64 4.64 4,368 4e37
Hnorch 4,25 4425 4.25 4.25 4.25
Apr:l.l 4445 4445 472 4e4S 4045
May 5e23 6.10 6,10 6.10 5.60

1/58 Februazy - 4.64 4064 4!38 4036
March - 4025 4.25 4.25 4.25
Ap!‘il - 4.45 4.72 4e45 4045
Hay - 610 6,10 6’ 10 5400

1/109 February - - 4.39 4,64 4,38
Harch - - 4025 4.25 4‘025
April - - 4,72 445 4445
an - - 6082 6.82 6-38

VII1/158 Pebruary - - - 4,64  4.64
Harch - - - 4,25 4,25
April - - - 4,72 4.72
L‘iﬂy - - - 6.82 6.38

1/76 February - - - - 4438
Margh - - - - 4425
Ap!'il - - - - 404’5
Liay a - - - 6038

- - w

1
1
1
1
i
|

* CD for comparing meens of femily VIII/23 and 1/58
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woere noticed between families and also within fanily in
reapect of poler circumference of unhueked nuts. The
fomily VIII/158 recorded meximum polar circunference of
62.53 ca followed by I/53 with 56,74 ca and I/109 wita
56.45 cm. The least meapurczent of 52,37 cm was in
VIIIi/23. The progenies within the families alpe showed
marked variation. It renged from 43.41 %o 55.02 ¢z in
VII1/23, 52.09 to 62.46 cm in 1/58, 52,27 1o 50.22 ca in
1/109, 56.67 to &7.37 cm in VIII/158, 50.37 to 57.33 em in
I/76 snd 49.53 to 56.11 em in VIII/143.

The differences between parents in mean yoler cir-
cunference was significant in the nute harveested in the
months of Februery, lereh, April and Hoy and not signifi-
cant in the month of Janusry. Progenies of ViI1/1538 re-
corded maximum circumference in all months and VIII/143

had the ninimum circumference in all monthe except February.
2+.4. Equitorial -circumference of unhuscked nut

The equitoriel circunference of unhusked nuts also
showed almoat the sinilar irend as the polsr circumference.
The dnta are presented in Table 2.4 end the corresponding
critical differencee ars éivan in Tavle 2.4a, The faanily
VIII/158 recorded maximum circumference of 53.44 cn
followed by I/58 with 50.31 ca apd VIEI/23 with 48.57 cae
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Table 2.4. Hean equitoricl ocircunference of unhusked nute
‘per palm from Jepuary to May 1979 (ca)

Fanily 3'3 pro- January Pebruery March April May iean 'of’

gény HNo. 5 months

VIII/23 109 50450 51,18 45.82 43,32 40,79 45,78
112 50430 51.44 5139 50,08 51.75 50.80

13 56467 52,80 51.33 51,08 47,00 51,10

115 47.35 4713 42,16 42,60 45,30 44,53

deen 51 99 5185 48,25 47,74 48.17 48.87
1/58 165 - 60,00 56.00 53.56 53.25 54,62
167 47030 50011 49090 500 18 52006 50048

168 58400 53 .40 93,00 5132 53,00 52,19

169 49,17 47.77 47.64 4T.1T 47.70 48491

174 50400 49400 44.82 44,64 45,00 45.37

Mecn 51.12 52406 50027 49437 50420 50631
I/109 141 - 58420 5320 46,84 45,33 48,74
' 142 54.83% 53467 47.97 50.38 51,63 50,73

144 47.89 46.19 44,51 41,95 45,00 45,10

146 - 9% 20 53.8% 49 090 - 51 43

155 57.00 62,00 55456 - 57.56 57.10

159 61.67 5775 58,35 54493 S57.75 57.06

160 55«00 - 4837 44457 - 47.20

Hean 57 22 58,02 S4.76 50,77 5586 93 0E44
1/76 126 2957 39.30 3730 41,00 37,38 38,64
' 128 39.75 46.17 46.17 46,90 = 45059

129 45,00 46.29 49,00 .46.77 47.75 45.70

135 47,63  47.83  45.00. 45.90 - 46,05

136 47.21 4%3.27 44460 45,65 45,91 45,16

Keen 43,83 44,57 44,35 45.24 43,68 44,23
49 %8478 49436 48,58 44.32 43,88 45,50

50 .- 44.47% 41,82 .41.46 39.89 41,39

52 46.00 40,56 7958 .35.95 | - 42492

99 49450 50,83 48,10 49,60 4B8.86 45,03

Mecn: 44.76 46.86 44,17 42.51 43.55 43458
C.Te (0,05)™" 4:22
Sem. 0.892 0,800 0.761 0.742 0,821 04592

* Mean of nute narvested during 5 month pariod
®* CD glven in Table 2.4a.



Table‘2.4a,

Critical difference for coaparing means of

equitorial circumference of unhusked nuie

Family

tHonth of
harveet

Viii/ae3

1/56

1/1C9

VIIi/158

1/76

Januéry
February
arch
April
Hay

January
February
Harch
April

Hay

January
February
iarch
April
Uny

January
February
Haren
April
Hay

January
Februury
ldarch
April
Nay

ramily
I/58 1/109 VI1I/i58 /76 VIii/i43
#

6.05  6.58  6.58 5,70 6458
S¢50 5.90 5.90 5 50 5¢56

SedD 5.45 DedD 5e45 5045
5e.21 5e21 5487 5.21 5.21
5.99 6.91 6.91 6.91 Be35
- 6.88 6.88 6.05 6088
hat 530 530 5.56 5056
- 5.45 5045 545 5045
- 5.21 Be5% 5.21 5421
- 6.91 6.91 6.91 65¢35
- it 7036 6.58 7036
- - 6022 5.90 5.90
- = 545 545 5.4‘5
- - 5053 5021 5.21
- - TeT3 TeTH Te2>
- - - 6.58 7.36
- - - 530 590
- - - e45 DedY
- - - 5¢52 S5e53
- - - TT3 Tel3
- - - - 6.5’8
= - = - 5e50
- - - - 545
- - - - 5e2%
- - - - 7.23

B s e G

B gm o e oy

* 0D for comparing means of fumily VIII/23 and 1/58
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The least measurcment of 44,.,2% ca wes recorded by 1/76.
The circumference renged froa 44.53 to0. 52,52 ca in VII1/Z23,
45.37 to 54.62 ca in 1/58, 45.13 to 51.43 ca in 1/109,
47.20 to 57.10 ca in VIII/153, 38,64 to 46.05 cn in I/76
end 41439 t0 45.50 e in VIII/143. It was also obsarved
that there was veriation in tae eguitorial circumference
of the nuts harveated in the different months. Among the
different fomilies, VIII/158 had the maximum eiroumferencé
in all moniths followed by 1I/53 in the monih of Harch, April
-and May, VIII/23 in the moxth of Januery and 'I/109 in the
month of February. The progenies of VIII/143 recorded ihe
minimum circumference in most of ithe montha., Statistical.
enalyeic of the data showed significent difference among
fomilice at 1% level in all the monthks except Moy and at
% level in the month of Nay.

3. Bumber of days token for germination of nuts

The nuts colleoted from each progeny during the
different months were sown separately afier & storage period
of on¢ month. The nusgber of deys taken for eprouting was,
recorded.in all progenies and ere presented in Table 3 and
the corresponding critical differences are given in Taocle
2a. It varied between families and alse within each femlily.
The maximum nuzber of 114,156 days vas taken by family



Table J. Hean number of deye for sprouting of nute haorvesied
froa Jsnuary to ilay 1979

- o L e G fam OB KD B PSP ww A S £ N G0 e G e R Y b e Ay de T

Family Fq pro~ dJanusry Februsry Herch April sy Ilean of
geny Noe. 5 montho

Viii/es 109 139,15 113427  107.47 109.70 108,18 121,07
112 142.25 116,00 110,36 97.52 107,50 110,79
113 111.50 112055 117.92 100.77 93075 107065
114 131.75 118,50 105,12 94.3% T74.00 105,28
115 131.44 11117 11241 91,70 83,63 103,43
Hean - 131,23 114,30 110,66 93.85 93.41 109.64

I/53 165 - 121,00 80,90 90,65 91.25 83.67
167 127,40 110.56 104,00 92,60 81,50 97.33

168 100,00 118,80 120,67 99,74 ©67.50 105,62

169 109,25 116,00 110,15 93,82 88,50 102.93

S 174 130450 121.00  120.64 91,64 119.67 103,50
Hean 116.79 117.47 107.27 93.70 84.93 100.80

I/109 141 - 116,67  114.80 100.52 114,56 107.34
142 122433 104,14  116.62 101,13 93,57 103.89

144 110,78 115,50 117,15 104,47 94.82 110.21

146 120,38 39450 100,10 105448
148 177,00 - 130.33 93.80 - 126. 11
Heen 1356470 116,17 115,68 100,00 100,98 111.81

VIIi/Zies 153 - 114,50 107,17 94.22 95,40 100.44
155 137000 128050 99.17 - 81»0G 95.82

156 - 145,00 95,17 98,00 100,05
159 66,00 113,00  97.17 93.33 75.38 89.79
160 75400 - © 109,00 91,00 -  96.07
Mean 92,67 125,25 101.54 94,14 84,93 96443
I/76 126 102,83 112.38 112,50 94.86 110,85 112,51
128 129.67  125.50 114,00 98,20 112,39

129 17700 112,60 117.50 96,00 87.75 101,58
135 101.86 101.82 105,73 94,70 - 102465
136 143433 127426 11114 97.29 83.09 111,92
Hean 130,94 11733 112,17 96.21 93,91 108,33

VIII/143 41 - 119,22 123,71 113.00 112.13% -120.73
49 127.11 139.25 102,14 103,32 105,13 109.66

56 128,00 106,78 113,18 100,65 109.26
52 157450 127.80 112.42 126.18 - 124,57
99 101.0C 129.98 112,00 105,50 53,67 106,50

Hesn 128054 128,83 111,01 113.24 100.40 114.16

D e e oo S s R

e -

CeDo (0005) ]
Sem. 5.59 1.67 1070 0.941 2018 1.68

. ¥ llean numner of days for sprouting of nuts harvested during the
entire period

*® CD given in Table 3a,
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Table 3a. Critical difference for compering means of nuaber
of days for eprouting of nuts

Family ‘Honth of Family

T 30y VIt 76 VLN
VIII/23 April 6.64°  6.64 7.04  6.64  6.64
1/58  April - 664 7.04  6.64 6,64
I/109  April - - 7.04  6.64  6.64
VIII/158 Aprid - - - T7.04 Te04
1/76 April - - - - 664

* CD for compaering means of fanily VIII/23 end 1/%8
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VIII/145 followed by 1I/109 with 111.81 days, VIII/23

vith 109.64 deys, /76 with 108.33 daye, I/58 with 100.80
daya and VIII/‘I‘SSA with 96,43 days. Within femilies 2lrc
the progenise waried in respect of ihe sprouting period. |
It ranged from 103, ‘3 10 121.07 days in VIII/23, 89.67 to
108.50 dage in I/58, 105.43 to 126.11 days in 1/109, 89.79
o 100.44 daye in VIII/158, 101.58 to 112,99 days in 1/76
and 106.56 to 124457 deys in VIII/143. The difference
between maxjmua aud minioum numbeyr of days token by the
progenies in the farily group was least in VIII/158 and
nighest in 1/109.

Month of hervast waa also found io influznce the
sprouting period of nuts, The nuts of progenies of the
fenily VIII/158 narvested in the monthe of Jenuary, arch
‘and Koy took the minimum nusber of. days for sprouting
where o5 the nute of family VIII/23 harvested in February
gerninated earlier. In April femily 1/58 took the minimun
nuznber of days., It renged from 92.67 days in the nuts
harvested in Jonuary in family VIII/158 to 131.2% daye in
V111/23, 114,30 aays in VIIL/23 1o 128,83 days in VIII/143
in the nute harvested in Februery, 101.54 days in VIII/158
to 115.68 days in 1/109 in the pute harveated in the month
of Barch, 93.70 days in I/58 to 113,24 doys in VIII/143 ”
in the nute harvested in the month of April and 94,93 day;é
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in VIII/158 to 100.98 days in 1/103 iu nuis harvesied in
the month of May. However the difference was statisti-
cally significant oaly for the nuts harvested in the
mnonth of April.

Another point of iﬁ;erest noticed was that the nuis
took less number of doys for germlnation in;moat of the
families ae the harvest progressed from the nonth of
Joanuery to Hay. The nuts harvesied in the month of Uay
gerainated eerlier than the nute harvested in other acutho.

4. Seedling characters
dets Girth at collar

Girth at collar giyes en indication of uhe vigour
of seodlings. Datz on the mear girith at collar of the
aegdlinga one year after sowing is given in Table 4.1.1
and the corregponding critlcsl differences are glven in
Tables 4.7a and 4.1b. Higaly eignificant veriastion in
girth vas noticed belween familieaf The moxinum girth
of 9.41 om waa.racorded by progenies of VIII/Qj end the
least girth of 8.¢0 ca by the progenies of I/76. The mesn
girth oi other famiiieé were 3,20 cm ip 1/53, 8.73 ¢z in
I/7109, 8.97 ca in VIII/158 and 8.83 ca in VIII/143. Ine
progenies withia each femily slso showed variations in
girth., In the famnily VIII/23 tho progeny cesn girth varied
from 8,64 to 10.10 wm which wae significant et 1% level.



Tablo 4.,1.1.

Mean eollor girth of ¥

o Progeny one year after

g Givﬁn in table 4:1&0

#® Given in Toaovls 4,.1b.

sowing (em)

Femily ¥4 pro- Honth of harvest higan of"

geny HBoe 5 moxnth

e ) ___;{anuary Februany KHarch April

Viii/23 109 10.36 9.35 Gedd T.97T 8,00 B.64

112 1030 10.54 983 8494 9,50 9.61
113 12,90 .72 10,12 8,935 9,04 9451
114 10,90 1017 10,03 9,14 12,00 10,10
115 11.14 9.25 9,22 BJT6  9.41 9,19

ifoan 11.12 9.91 2.85 B.75 9,59 3,41

CD (0.0S)

Sem, 0,110
I1/58 165 - 10,75 0622 9435 8,55 926

167 0,60 10.22 9,53 9,72 G.21 G560
168 15,00 9457 D41 . 5.85 585 9.08
169 1.13 8620 9,60 8,98 9,14 9.18
174 12.00 Q.27 93T 8452  7.00 B,67

Mean 11043 9060 9458 9,20 795 Ge 20

CD (0.05)* »

Sem. 0,004
1/109 141 = 8077 9004 7081 6.88 7054
. 142 10,50 G.43 0,09 E.33 9.5 J.16

144 11.62 8,00 BeTS Te4T 8,19 Be 5B
146 o 920 1037 9455 o~ 9.62
148 8,50 o= 7.25 9044 - 8076

Hean « 10.21 9,10 8,90 8452 38.20 873

CD (0,05)™ :

Sem. 0e121

_VIII/158 153 - 10.25 9-65 8.49 6.90 8.01
155 7.00 11.00 9,65 - 086 974
156 - 8,00 1024 8,13 - 8T
159 11.90 10,33 10,20 9,61 9,86 10.12
160 10,90 - Be18  Te83 - 8428

Hean Qe93 9.90 8,72 8,52 8.87 8.97

cD (0.05)"

Sem. 00161

1/76 126 12400 8467 780 7.05 b32 BT

128 8.33 8.88 8.38 d.12 - 7.94
129 10,00 11,00 BeT5 938 8e50 9e28
135 13442 - 1045 9.19 9.62 o T4
136 Q.67 870 T:80 787 T.79 775

Mean a 10.608 Qe 54 B,38 8,41 Te54 8.60

CD (0.05)

Sam. Ce141

VIII 1 1 - 02 ?'5 8.4 5.66 d.ﬁ

/143 4] 5.65 487 1096 10.48 717 519
e %.2% 9.14 5053 9.27
15:22 (o] R L & 7

Hean s N5 se 98 8 078 ?

D (0.05)

bb (0 09) ¥ 0.951
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Toble 4.18, Critical difference for camparing meong of collar
girth of ?2 progeny

- W TR S TSR T 4 S P A AR Gl T-Siri0? $e S e S T s S

- . oo g0

Family  Month of Faaily
heyvest
i/s8  I/109 VIii/1ss 1/76  VIii/143
VIII/23 Febvuary 14197 1426 1,26 1.19 1,19
Horch 0.97 0.97 0097 0.97 0097
1/58 February - 1.26 1.26 119 1.19
March - 0497 0.97 0497 0.97
/109 February - - 133 1426 1.26
larch - - 0097 0097 0097
arch - - - 0,97 0,97
1/76 Februsry - - - - 1«19
Mayoh - - - - Oe 97

- - - LY e o - —am

* CD for comparing meanes of family VIILI/23 sud 1/586



Tabla 4.1b4

B P T W B W e S G D e Gy G

Criticel differcnce for collar girth of P2

progeny within the families

FPanily Progeny Progeny nuaber
Qe
VIII/25 112 113 114 115
*
109 0.60 0467 0.70 0.62
132 - 0.70 0,73 0.65
113 - - 0,79 0.72
114 - - - Ce74
I/109 142 144 146 148
141 TeT1 Q.65 (e 78 0,152
142 - 0062 0.75 1.29
144 - - 0.70 1.27
146 z e R . 1 A
VIII/158 155 153 156 160
159 0.97 0,85 0,94 1,07
155 - 1.01 1.08 1.20(
153 - - 0.97 1.11
156 - - - 197
1/76 126 135 129 136
128 1.03 0.94 1.03 .97
126 - 0085 0995 0088
135 - - 0.85 0.78
129 — - o a8
VIII/143 41 50 99 o2
49 0.62 0e69 0.80 0.76
41 - 0073 0083 0079
50 - - 0089 0084
99 - - - 0094

* CD for comparing meens of progeny No., 109 end 112

61
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In 1/58 though it varied from B.37 to 9.60 ca tue diffe-

rence was not significant. The variaiions within iae
progenies of I/109 ranged from 7.54 to 9.62 cm and was
significant at 1% level, In the cose of VIII/158 1%

ranged from 8.01 to 10.12 ca which was pignificeni at 15 level.
The progenies of 1/76 aleo showed significent differcnce

at 1% level with a renge of 7.75 to 9.74 cm. The varia-

tion between progonies of VIII/143 ranged from S.13 to

9,76 cm and was not statistically significant in girth at

collar.

In respect of ihe month of harvest the progenies
of I/58 recorded the maximum girth of 11,43 ca and 3.20 o
in the nuis narvested in Jonuary cnd Apri;. In the pro~
genies of VIII/?B it was for the nutis harvestied in the
monih of Fobruary, March snd ey with 9.91, 9.35 nnd 9.59 ca
respectively. The least girth was recorded by the progenies
of VIII/143 for the nutle harvesied in the months of Jsnuary,
February end April ond the progeniecs of 1/76 for the months
of laron and Hay. IlHowever difference between families was

significant_qgly for the months of February ond idarch,.

Variations were also observed among seedlingé of the
pane progeny. The mean girth, range, stendard deviation,
standard error of mean and co-efficiént of variation witnin

each progeny tree are presented in Table 4.71.2., The



Table 4.1.2. Nean, range, etondard deviation, standard
error of mean end co~-efficient of varigiion
for seedling girth within each pala

Fonily F. pro- Heaon Range SeDe Sen. CeVe
FA Loe

VIiii/e3 109 8.87 = 4.2=12.2 1.7 0,219 22
112 9,60 6.0-12,2 1.96 0.241 20

113 9061 305”1308 2,00 0.295 21

114 10.08 600‘1503 1.75 0.277 17

115 9448 6.0-13.5 2,03 0.260 21

1/58 165  9.30 5.5=1142  1e36 0,237 15
167 9JGO 5.0'15.0 1.92 0.272 20

168 Q627 340m13,0 1892 0334 20

169 9017 6.2-1300 1.49 0.203 16

174 Be95 6.0-11.5 154 0,277 17

I/109 141 7.80 2.3=10.5 1.35 0,285 24
142 9016 505'11.0 1032 0.185 14

144 313 Je0=14.0 2,08 04237 2%

146 .62 Te5=12.5 114 0.193 12

148 8078 500-1003 1.83 0.647 21

VIII/158 153 B+40 Z2.0=11.5 1.91 0,381 23
' 155 I ) Te0=11.5 1.74 0.43%5 18

156 8.71 6.0“11.2 1031 00309 15

159 10012 7.0-1300 1.57 0.287 16

160 Bedé 65.0=-11.0 1.74 0.502 21

I/75 126 8.27 403’1300 2.10 00361 24
128 Be39 3.0-11.4 2.01 0,400 24

129 Jed2 4:3=12.2 159 0,373 17

135 9097 5.0-1500 1064 00221 16

36 7.90 303-1300 2.01 00296 25

VIII/143 41 8.73 500-11.5 1.87 00243 21
49 9,00 3.5=-15.0 1.96 0,225 22

50 8068 503‘1005 1.42 00218 15

52 8.09 500-1103 0.84 00148 10

99 9.75 4.2-13¢5 2.11 0.406 22




co~efficient of variation was iaiken as an index to indi-
cate the extent of variaebility of ithe mean values pre-
sented in the table. The maximum co=-efficlent of varia-
tion of 25 was in the tree number 136 of family I/76 and
the mininum of 10 was in’ iree nunber %2 of family VIII/143.

4.2. Helgnt of ceedlings

The height of ceedlings was recorded one year after
sowing end the data presented in Table 4.2.7.and. the
corrgeponding criticol dirferences are given in Iables
4.2 end 4.2bs From the iable it can bs seen thatv thé
seedlingo exitibited substenticl difference in growth bet-
wean families and aleco within family. The mean heighti wae
pexinum in the family VIIY/23 wiith 104.95 cm followed by
1/56 with 94.55 cd, VIII/143 vith 90,11 ca, I/109 with
388,90 cn, VIII/158 with 88,17 cm snd 1/76 with 56,04 ca.

The differences between progenies wae found 1o bo
significant on statisticel anaiysis in all fanilies excepi
VIII/145., In family VIII/23 the meen heignt ranged from.
92,00 cn in progeny number 103 to 114.2% ca in progeny
nunber 114, winile in family I/58 it was 87.C0 cn in progeny
168 to 101.00 cm in progeny 141 to 104,57 cm in progeny
146, in fanily VIII/158 it was 77.54 in progeny 153 to
96.83 in progeny 159, in femily I/76 it wae 71.71 ca in
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Table 4.2.1. Mean height of F2 progeny one year after sowing (cm)

- - - — —— s S G e eGP S W S SN S G Gl SV SR G dmn S G S ST M e g e S G Sl e S S D W G VIR W Gy S
~

Family F1 pro=- Month of harvest Mean of

eny No. —— 5 months
seny January February March .April May ’

VIII/23 109 118,00 103.81 97.96 86,56 80,30 92.00
‘ 112 119.54 116.44 113.23 99.80 125,70 109.59
113 134,50 108,01 126,91 98,65 104,13 109.53

114 117.25 100,75 132,70 92,89 127.00 114.25

115 115.72 95.55 116,28 93.75 103.15 99.39

Mean 121.00 104,91 117.42 94.33% 108.06 104.95
D (0.05)" '
167 90,20 108,67 99.87 104.60 98.88 101,00
168 126.40 89.50 84,60 92,10 57.00 87.00
169 100,15 83,00 91.59 95.65 92.80 89.74
174 98,00 82,75 83.53 T8.27 58.17 99.75
Mean ' 103,69 9%.94 90,82 93.86 78.50 94.55
cd (0,05)" ' ' :
I/109 141 - 81.33 91.70 76.60 64.68 73.88
142 10%,50 90,07 103,00 8%.31 105,41 96.54
146 - 93.83 104.42 108.71 -~ 104.57
148 82.50 - 65.65 89030 - 82053
Mean 97.33 86.87 93%.31 86.41 82.91 88.90
¢D (0. 05)
VIiii/ise 153 - 94.25 86,90 80.17 69.31 77.54
156 T - 85,50 102.20 80,38 - 86.72
159 103.25 96.33 104.16 95.38 93%.50 96.83
Mean 78.83 95.77 98.45 84.61 84.89 88.17
¢D (0.05)* '
I/76 126 93,30 81,06 78.03 60.00 65.70 75.85
128 T0,17 T79.%2 80,06 78.65 - T8.84
129 ‘87,00 101,10 92,00 96.76 '84.43 94,30
135 109.33 85,26 99.16 95.80 - 109.51
136 84.07 68,83 68.68 '67.21 77.74 -T7T1.71
D (0.05)" _ '
VIII/ 143 41 - 63,21 104,11 88.98 64.77 90,38
49 103,06 83,01 116,19 . B3.75 69.36 92,54
50 - 67.67 113.30 , 84.20 100,06 95.39
52 49.50 66,20 113,78  T2.77 - - 80633
99 91.00 77.80 111.60  75.94 111.44 91.90
Mean 81.19 71.80 111.80 81,13  86.41 - 90,11
cD (O, 05) 3 } e .
c® €0.05) ' : . C 13,24
Sem. 3-79 1.82 ' 1.94 : 2001 . 3-94 , 1.85

T A B e Wt G T —— - -

* @Given in Table 4.2a. ,¥* Given in Teble 4.2b,



Taple 4. 2&-

height of Fa pProgeny

Criticnl difference for compering means of

Eerem

Family Honth of Pamily
narvest
o - /58  1/109 VIII/158  1/76 VIIi/143
VII1/23 Jouuary , 25,76 28.04 25,04 24.28 28,04
February 12,66 13,43 13.43 12,66  12.66
Harch - 13.89 13.89 13-89 13089 13.89
I/58 Janusry - 29,33 29,33 25,76 29.%3
Februsary - 13.43 13.43 12.66 12,66
1/109 January - - 31435 28.04 31,35
I”Gbrmy - - 14-16 13-43 13043
Harch - - 13.89 13.89 13,89
VII1/158 Jonuary - - - 28,04 3135
Februery - - - 547 13443
Maxrch - - - 13.89 13,89
1/76 January - - - - 28,04
February - - - - 12.66
March - - - - 13,69
# CD for coaparing nesms of family VIII/23 and 1I/58



Table 4,2b, Critical difference for height of F, progeny

within the femilies

Fanily ?rggeny Progeny BRo.
On

VIii/2o3 112 113 114 115
109 7.71°"  8.59 8,99 7.89
112 - 8,93 9,32 8426
113 - - 10,06 9,03
114 - - - 9446

1/58 167 165 174 163
169 7.54 3449 8,65 8457
167 - 3,61 8,78 8,69
165 - - 9.61 9453
174 - - - 9,68

1/109 142 144 146 148
141 3,01 737 8480 14,82
142 - 6.94 Sedd 14.61
144 - - 783 14.28
146 - - - 16.06

VIII/158 155 153 156 160
159 10.65 9.32  10.26 11.75
155 - 11,02 11,82 15,14
153 - - 10464 12,09
156 - - - 12,83

1/76 126 135 129 136
128 33.06  30.27  33.06 31,18
126 - 27.38  30.44 23,38
135 - - 27438 25,08
129 - - - 28438

¥ CD for compering mesns of progeny number 109 and 112

A o

67
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progeny 136 to 109.51 om in progeny 13% £nd in femily
VIII/14% 1% was 80433 in progeny %2 to 95.39 in progeny 50.

Influence of month of harvest on the height of
seedlings was also noticed. The seedlings of family
nunber VIII/23 raised from nuts harvested in all months
recorded maximum height and the mean heighi ranged froam
94.3% cn in the seedling raised from April harvest to
121,00 ca in the seedlings of Jauuary harvest. lecst
growih in respect of height was made by the progonies of
VIII/158 in the Jenuory harvested nuts, VIII/143 in the
FPebrunry harvesied nuts and I/76 in the laren, April and
May horvested nuts. Statlisticnl analyels showed the
differences between the parental cozbinetions significant
for the monihs of Jenuery, February and iarch and not

pignificent for other two monthe of April and May..

Variations were also observed buiween geedlings
of the same progeny. The mean height, range, standard
deviation, sitandard crror of mean end co-efficient of
variation of seedlings obtained from each seedling from
a progeny cre presented in Table 4.2.2. The co-éffioient
of variation wae taken ag en index to indicate the extent
of variability of the mean valuee presented in the table.

The maximun co=efiicient of wariation of %2 wasa i progeny



Tzble 4.2.2.

e Y G G e W

idean, renge, stondard deviation, stendard

error of mean and co-efficient of variniticn
for seedling heignht within each palnm

- -

Fomily F, Pro- Meazn Range
geny lo.
VIIi/23 109 94,35 40,5-126.5
112 109.05  54.5-146.5
113 110.10  32.0-156.5
112 111.15  45.0-150.,0
1195 106.0% 45.0-152.0
167 101.09 41.0-144.0
168 87.73 27.0-126.5
169 90428 46.0~119.5
I/109 141 75.88 2645-105.5
144 89.67 51.5-130.5
146 104.57 87.0~136.0
1438 82.54 41.0-107.5
15) 92.22 44.0—125.0
159 96,98 60.0-133.0
. 1/76 126 75.96 41,0-106.0
123 78.05 25.,0-10%.0
136 69.46 37.0-127.0
49 93415 2C.5-150.,5
50 93073 ) 44.6"147.0
52 84,68 42.0-131,0
99 9190 35.0-157.7

Sele

Cem. C.Ve
2.73 26
257 19
373 23
4,04 23
2.97 22
593 23
2,89 oG
333 25
2.32 19
2.95 21
o 15) 25
2.52 15
2.60 5
2432 13
6.73 2%
3.36 21
5.07 22
4,03 20
Del8 19
4,14 16
3.14 24
3.96 25
Be25 20
3e10 24
3e23 32
520 27
2.30 26
%95 27
4,03 51
4,80 27

— g . v G G B

- e W an py T T Gt S0
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number 136 of family I/76 ond the minimuam of 1% was in
the progeny number 146 of Damily I/103. Thim indicated
that the geedlinge produced by some of the progenies were

more uniform than the seedlings produced by other progenice.
4.3, Total leaf production

The total number of leaves produced by each seedling
obtained from differcnt nonthly nervests froa all tiae
families were recorded one year after sowing of nuis and
the mean value presented in itable nuaber 4.3.1 snd the
correcponding critical differcaces of analysis are given

in Table 4.3%a,.

The femilics differed beiween thempelves iu respect
of total leaf proCuction. The maxlamum mesn leaf produce
tion of 6.0% was in . lhe family VIII/23 and the minimum of
5.30 was in family VIII/158. The difference bvetween

famjilies was found to be significunt at 1 per cenit level,

Variations were slso noticed besiween the seedlings
of the pzue progeny. The mean numbor of leavos produced,
range, standard deviation, gtandard error of mesn and
co=~cfficlent o veriation of enach progeny iree are pre-
gented in Table 4.3.2, The co-efficienti of variction ig

taken ae the index to lndicate e exient of variabiiity



Teble 4.3.1. XKean number of leaves produced by one year old

F2 progeny
Family zg prgf Honth of hervest Mean of
Oe months
ad January February Merch April ey 2 9
YIII/23 109 65.40 591 5¢67 5400 - 5433 558
112 6429 625 95¢91 6.,04 5.00 6.14
113 T«50 6e33 585 Hs15 5450 6.02
114 6450 650 6e33 6400 T.00 6443
115 6.78 550 5«76 550 6.00 6.06
Heen ' 6,29 6410 5.90 5,74 5.8 6.03
cD (0.05)" ‘
167 6420 H.11 5¢89. 5,70 5429 572
168 9.00  5.67  6.00 5432 3.00  5.,40
169 Te25 590 6:23 = 5429 5,70 5487
174 650 5400 5,03  5.00 4.33 5413
Hean » 7024 6,14 5¢T4° 5439 4451 550
D (0.05) |
142 6467 £429 5¢69 5463 5.71 536
144 T.22 He55 5041 5,37 5.10- 5456
146 - 588 6.17 5-67 - 580
148 4000, - 500 6.40 - 507'
idean 5496 5693 = 5.89 5,88 5,16 H¢63
Cch (0005} '
VIII/156 153 - 7400 46T  GebT 4450 4496
156 - 500 580 4067 - 5006
159 0.,00. 535 6620 542 5613 5073
160 8450 - 9550 51T 4425 De il
Mean Se 17 5.96 De 50 4,98 4483° 5.36
CD (0.05} '
1/76 125 7.20 5475 500 4,65 4460 Ded4
128 5.00 660 6420 5¢90 = 5484
129 5600 6,00 500 5.74 5486 574
135 8117 5090 5071 6‘20 - 6_.29
136 5950 489 5607 5629 4,70 5e09
Meen 6. 17 6.03 5652 559 5405 5468
cD (0.05)*
VIII/ 43 41 - 5¢29 619 5442 3,86 De bt
£9 6.25 5,44  5.90 5¢37 5.00  5.54
50 - 4¢29 Se33 5080 6013 5060
52 4400 4063 6,00 4.80 - 5042
99 6450 D60 633 5,64 0.60 581
Mean He 58 909 595 H.42 - 5,40 559
CQ-!.Q;QS) —— ——— ;
CD (0.05)" o - 0ed 14
§2§ - o e g g o 0.281 0.100_‘-~Q'.109 92100 99171o 91922_

* Given in Table 4.34.



Tabhle 4.3a.

by F2 progeny within the families

ey

Critical difference for iotel legves produced

Tomily

F;-; ogsny Progeny nunbher
viz/es 112 13 114 115
109 0437 Ce41 0e43 Ue 38
112 - 0443 Ced4 0e39
113 > - 0048 0043
1 14 - - - 0.45
1/109 142 144 146 148
141 0445 Ce41 0642 CeB3
142 - 0039 0047 0082
144 - - 0.44 0,80
145 - - - 0085
VIII/158 155 153 156 160
159 0,56 0.49 0.5 0462
155 hat 0.58 0.63 0.69
153 - - 0.56 0.64
156 - - - U.68
I/76 126 135 129 136
128 0.65 0.59 Gab65 0.62
126 - 0.54 0.60 0.56
135 - - 0e54 0.49
129 - - - O. 55

® D for comparing mesne of progeny No.109 and 112

e s gu G BN UR ghe- il Y

12



Table 4,3.2. Meau, reunge, standard deviatior, standard
arror of mean and co-efficlent of variation
for totnl leaf production within each paim

73

Faaily. pro~ #een -Bange S Sen, c.V.
glny ho.

VIII/23 - 109 5e58 =8 «20 0.133 22
112 65,02 4=3 «93 0,114 15

114 6.27 4=8 56 0.089 9

115 5,92 3-8 23 0.157 21

167 572 3-9 1.29 0. 182 22

168 543 2-3 1.29 0.228 24

169 5485 38 1.15 0.156 20

174 5.13 2=7 0.89 04159 17

I/109 141 5e34 3=7 1.11 0.171 21
142 5e82 4~9 1.02 O«143 18

146 560 4-8 0.93 0.158 16

148 575 4~7 1.17 0.412 20

V1ii/iss 153 4.80 3~9 1.06 0.212 22
156 500 46 . 0.64 0.151 13

159 5450 4=8 0.94 0,172 17

160 5¢50 4=7 0.80 0,230 14

1/76 126 Sed1 4~9 1433 0.228 25
135 5.29 4=9 1.24 04168 20

VIII/143 41 5464 28 1,29 0,168 253
49 5e 58 3=7 1.15 0.132 21

%0 Ye 57 2=8 1.08. 0.167 19

52 Hed3 3-8 1.28. 0.222 23

1439 0. 267 24

99 5481 3-9




of the mesn values presented in the itable, Co~efficient
of varistion was meximum (27) in the came of progeny
nunber 136 of family 1I/76 and minimum'(Q) in the case of
progeny number 114 of VIII/23.

Batween progenies of same family aleo difference
was noticed in respect of total leaf production. 1Ine
mean leaf production ranged from 5,58 1o 6.43 in family
VIII/23, 54,13 to 5.83 in family 1/53, 519 to 5.86 in
family I1/103, 4.96 to 5.73 in family VIII/158, 509 to
6429 in family 1/76 end 5.42 to 581 in family VIII/143,
Statietical enalysis showed the difference to be signifi-
cant between progenies of familiee VIII/23, 1/109, VIII/158
and 1/76 and not significant in familiea I/58 and VIII/143.

The influence of month of hervest or total leaf pro-
duction in seedlings was fourd to be not significant in
the nuts narvested in eny of the months.

4.4, Isaf splitting

Early splitting of leaves in the seedling ie conede:
dered to be an indication of seedlings vigour., The doys
taken for first splitting of leaf ware recorded in respect
of tﬂe seedlings under siudy andlthe mean values are pre=-

aented in Table‘ 4ede
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Table 4.4, Leaf splitiing in one yeer old ¥, progemy

L2 2 1 1 1 1 T J 2 2] - -

Fanlly E; pro- Toiel Iays token Rank of Splitting
8

ny Ho. oseedling for first leaf percentoge

pplitting splitted of toual

mean) first progeny

(mean)

VI¥i/e3 109 79 321.25 5e03 50463
112 64 320445 5460 60.61

113 46 31472 592 54435

114 42 306,05 5099 43.78

115 63 322.26 5«31 3770

Hean 50434
1/58 165 33 526432 527 5336
167 50 524453 5.82 34,00

168 32 33756 578 2503

169 °4 329,69 SeTT 24.07

174 31 350,00 575 25480

Mean 33400
1/109 141 42 340,60 6.00 12.20
142 52 355.06 De94 35629

144 76 330,56 SeT2 23%.68

146 35 333675 6400 22.86

148 8 353,00 6.00 50.00

Mean 24.82
VIil/is8 153 25 339478 De32 36,00
155 16 324475 DeT5 16.00

156 18 346.50 550 233433

159 30 335463 S50 D5e23

. 160 12 365.00 6.00 13.33

Meon 36464
1/76 126 35 %3050 9475 11.76
128 24 351.86 De27 30643

129 - o4 327.93 553 44.12

135 54 . 93957 0«37 5556

136 47 347.C0 204,00

Mean I 3350
VII1/143 41 59 342400 6420 48483
49 76 33740 5495 26,82

50 42 342453 6.50 46.15

52 3% 361,00 6.75 12.12

99 7 318440 530 37«04

Kepn 30,80




The meen number of dsye taken for first splitting »
ranged from %06.05 in progeny number 114 of family VII1/23
to 365 dayp in progeny number 160 of VIII/158, Wide
variation was noticed in the number of seedlings with
eplit leaves one year after sowing among the different
progenies of families. While 60.61% of the seedlings
of treec number 112 of family VII1/23 showed splitting of
leaves in one year, the minimum percentage of 11,70 was

observed in the progeny nunber 126 of family I/76.
5« Distribution of seedlings based on vigour

The seedlings were grouped into vigorous, medium
and poor based on collar girth, height ond total number
of leaves one year after sowing. The coriteria used for
thie grouping were: Vigorous=-collar girth above 10 ca,
height above 100 cm and total number of leavesm above 5;
Medjun - coller girth between 7.5 and 10.00 cm, height
botwaen 70 and 100 cm and total number of leaves 4 to 5;
Poor ~ girth. below 7.5 ca, helght below 70 ca and towal
nunber of leaves below 4. The percentage of ‘seedlinss
coming under different groups in sll F., progenies along
wiih their mean yield are presented in Table S (Plate I).

in reepeot of the mesn valuee of the progenies of
each family, VII1/23 produced the amaximum number of vigo-

rous scedlings. 7The percentage of wvigorous, medium and
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Table 5. Distribution of seedling» based on vigour

Femily P, pro- Hean# Total Vigorous Medium Poor
geny Hg. yield seedlings seed%ings seedlings seed-

of nuts (£) (%) lings

o €]

V1iii/23. 109 88,082 79 45,56 32¢92 21.52

113 T2427 46 54 ¢36 34,78 10.86

114 72.73 42 69,06 2380 7.4

115 98,73 63 9533 28.57 15.88

Mean 5510 31630 13,60

1/58. 165 56482 3% 48,48 29,40 12,12

167 71.08 50 58.00 30,00 12,00

168 45.91 32 34,38 46,87 18.75

169 70.18 54 35. 15 50,00 14.82

174 29.82 31 16.12 58,00 25,80

1/109 141 5509 42 14,28 38.09 47.63

142 760464 52 42430 46.15 11.55

144 7755 76 27.64 46,05 26,31

146 65027 35 57.14 42086 -

148 29450 8 25,00 50,00 25,00

Mean 3ed> 44.14 22,53
VIiII/158 153 T8 16 25 12.00 56,00 32,00 -

155 71.18 16 31625 50,00 18,75

156 5%a T 18 22,22 66,66 11.12

159 72.81 30 93e%4 36466 10,00

160 31.91 12 25,00 50,00 25,00

Mean 50,80 50.49 18,81

1/76 126 44473 35 28,57 28.57 42.86

128 62.36 24 20,84 54.16 25,00

129 65.45 24 32.36 55,88 1176

135 83455 54 55456 29,62 14,62

136 99,36 47 12,76 . 44.68 4£2.56

Nean 31.95 40673 27432

VIII/i43 41 82,91 59 44,09 3502 20,29

49 87436 76 35452 44,73 19.75

52 26027 35 21,22 3339 394359

99 4755 27 51.85 27.04 11.11

idean C 37.98 40.08  21.94

* Average over ten yesro



Teble 6.1. Petlole colour of grond perenis snd Fy
progenies

Family Female parent ¥ale parent ¥, pro- F, proge-
gény. No. op

Viil/a23 Green Green 109 Light green
112 Light green
113 Light green
114 Iight green
115 Iight green

I/58 Iignt green Green 165 Tight green
167 1dght green
168 Light green
169 Tight- green
174 Light- green

I/109 Groen Grean 141 DLight - green
142 Dark green
144 Light- green
146 Light green
148 Lizht green

VIII/i58 Light groen Graen 153 Light- green
155 Idgzht- green
156 Tight- green
159 Light- green
160 Light green

I/76 Yellowich grecn Green 126 Light. grcen
128 Iight- green
129 Iight green
125 Iight green
136 Iignt green

VIII/143 Light green Green 41 Light green
: 49 Iight bronge

50 Light green

o2 Light green

99 Iight green




PLATE I. Distribution of seedlinge based on
vigour

1. Vigorous
2. dodium

5« Poo¥






poor seedlings in this feaily were 55.10, 31.30 and

13.60 reapeciively. The ainimum of 30,70 perceniange of
vigoroue seedlinge were produceéd by V;II/158.~ Between
the progenies, the percentage of vigorous ceedlings varied
from 45.56 to 69,06 in VIII/23, 16.12 to 58.00 in 1/53,
14.28 io 57.14 in I/109, 12,00 to 53.34 in VIII/158, 12.76
t0 55056 in I/76 ond 21.22 to 5185 in VIII/143. Out of
five progenies in each family {he number waich produced
more than 50 per cont vigorous seedlinge was four in
VIII/23 and one each in 1/98, 1/109, VIil/s58, 1/76 end
V1III/14%. It was of interest to note that the progenles
which gave high yield have also produced maximum percenisge
of vigorous seedlings where as poor yielders have produced

only low percentage of vigorous seedlings.
6. Dietribution of mseedlings bamed on colour of petiole

The petiole colour variations in the grand parents
and their progenies (F,) ore furnished in Table 6.1 and
the number of seedlings (Pz) in each progeny falling under
different colour groups sre furniched in Table 6,2 ond
Plate II and I1I. Green is the predomin=nt colouxr of the,
grand parents both female and mnle. In the F1 progenies
also the pre-dominent colour is green. But in the (F,)
progeﬁiea there was a clear segregaiion of petiole colour

into green and bronce in a majeority of the progenies.
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Table H.2. Distribution of seedlings based on the colour

of petiole
Panily pro- Total Green Bronge Yellow Orange
ggny Hoe seedling
VIii/23 109 79 52 27 - -
12 64 24 40 - -
113 46 18 28 - -
114 42 15 27 - -
1/58 165 35 26 7 - -
167 50 25 15 - -
168 32 24 8 - -
169 o4 43 1 - -
174 31 21 10 - -
1/109 141 42 34 8 - -
142 P 44 & - -
144 76 63 13 - -
146 35 26 9 - -
148 3 7 1 - -
V1II/158 15% 25 15 10 - -
155 - 16 12 4 - -
156 13 15 15 - -
159 %0 24 6 - -
160 12 5 3 2 3
/76 126 30 35 - - -
128 24 2% | - -
129 34 21 13 - -
135 54 45 9 - -
136 A7 %6 i1 - -
YII1/143 41 59 - 45 9 5
49 76 20 48 4 4
20 42 7 23 T 5
52 33 - 27 4 2

99 27 13 14




PLATE IXI. F, prozeny sagregation for petiols
cglour

1. Green
2¢ Orsonge
%o Dronze

4, Yollow






putk Il Loaves showing rariolB P*tioio

colours

1. arson

2. Bronze

3. Yellow

4. OrenM
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In the Fa progenies of VIII/143 some of the eeedlinge with
yollow and orange petioler colour was also noticed. The
green dwarfs were reporited to be stable for green colour
and therafore the colour variations noticed in the presentc
study night be due to the hetlerogzygous naiure of the tall

female parent used in the mating.
7. Cnlorophyll content of secdlings

Chlorophyll *a’, 'b', 'a/b' and 'asb*' contienic of tie
leaves of the F2 proga§iee of tne Marcn harvested nuts were
gstimated and the mean values are presented in Table 7.

The total chlorophyll conient wae higheat in the prozenios
of grand perent VIII/23 (meen 2.87). Veriations in chloro-
payll content was noticed both bhetween fanilies aund wiiwrin
fanilies.. Veriations from 2430 10 3.66 in the progenies
of grand pzrent VIII/23, 2.50 10 3.46 in 1/58, 1.91 to 3.2
in 1/109, 1.56 to 3.08 in VIII/158, 2,738 to 3.02 in I/76 and
2045 to 2,80 in VIII/143 wers also noilced.

8s Corrslsition studies

Simple lineer corrclation co-efficienis were worked
out between nut characters and seedling charactero ond the
value ias presented in Tables 8.1 and 8.2. The nut characiers

{polar circuaference, equitoriel circumference, weigil end



Table 7. Hean chloropvhyll a, b, a/b ratio and a+b conient
in ¥, progeny (mg/g)

Family Fq pro- Chlorophyll convent
A\ Hioe

a . b a/b a+b
vI11/23 109 1.15 1.15 100 2650
112 154 1627 1.0% 2461
13 1258 1.351 1.05 2.69
114 1.060 1,92 1.05 J.12
115 137 1.29 1.06 3,66
Haeon 1036 1 030 1 004' 287
1/58 165 14350 1.20 - 1.08 2.50
167 1.47 136 1.08 285
168 1.62 1.84 0.88 Be4b
169 1.49 150 1.14 2679
174 139 1.25 1.11 264
Mean 1.45 1.39 005 24
1/109 141 151 1433 113 2e84
142 1.62 1467 097 3429
144 1.28 135 094 2453
146 1.28 137 Ce9> 2465
Hoen 1.33 1.32 . 1.01 2.66
VIIi/ 158 153 1.11 1.02 1.08 Re13
155 1.20 1.15 1.04 2e59
156 1633 1423 1.08 2e56
159 1.58 1050 1005 300&
160 0.768 0.786 0.97 156
Heon 1019 1013 1004 e 33
I1/76 126 132 1.27 1.0% 2e09
128 1.49 1.52 0,98 3001
129 129 134 0.96 2.673
135 1.46 1,40 1.04 2486
136 1 17 1.21 0,96 2¢30
Hean 1.34 1.4 0,99 2499
VIII/143 41 1427 1032 0.96 2499
49 1.21 1.44 Celid 2,65
50 1.d3- 137 1.04 2650
52 142 1¢31 1.08 2eTH
99 123 1.22 1.00 2245

Mean .31 1235 0.98 2.64




Teble 8.1, Sizmple linear correlsmtion co-efiiclents
petween nut choaracters cnd psedling charactere

Hut characters Seedling choracters

Girth Hoeight Totnl leaf

production

Polar circumference 0.393* 0,100 -0.116
Equitorinl Aol
circunference 0.472 0'392 _ 0,044
Weight 0,436 04210 0,081
Volume 04533 0.297 0.046
Days token for - * - -
gernination Ce429 0.276 0.261

* Significant at 5% level
*4 Signiticant at 1% level

Table 8,2, Simple linear correlsilon co=-sfficient matrix
of seedling cheracters

Seedling cnaracter Hoight Total leaf produciion
Girth at collar 0.344"" 0,676
Total legf production 0.732** -

"% Significant at 19 level



volume) shoved smignificant corrclatlon with giria of the
seedlings waile no such correlation wos noticed with the
height ocnd total number of leaves produced. idowever girin
of meedlings had significent correlation witn helghi and
total number of leaves produced. The number of days iaken
for geraination hod a significant negaiivse correlstion |
with the girth of the soedlings, whereaaleorrelation with
height enxd total leaf productlon thougn negative was not

found to be eignificent.
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DISCUESBION

The selection of parente froa a population for
further propagation from an outbreeding material like
cooonut is dependent on ithe performance of pereat and
its progency in controlled matings. The extent of gene~
tic variation in the eeedlings obitained f{rom open polli~-
nated seednuts qf hybrid pglms alesp need to be studied
in the context of large scale planting of hybyrid palms
and the possibility of utilising these palas for seednutl
collections. Cuch an analypis would aleo perailt the iden-
tification of high yiclding genotypes with euperior transe
aniesion of their traits to their progeny emnd the patiern
og genetic variaifon which will eneble a breeder to kinow
the magnitude of genetic variation availavle for selection
and the breeding procedure to pe adopied. In a crop like
coconut with large’ gemeration interval the relatiouship
of seedling characters with adull plant performence, will
help elimination of inferior gonoiypes. at an early siage.
The West Coast Tall vaeriety grown extensively in Kerzala
an@ other ccconut growing areasg of Indie is locally adapied
an@ is highly hetorozygous aud show considerable genelie
variaiion for yield in thé game location. In the present
study en attenpt hae been made 10 analyse the genetic

variations of yield of nuts and other characters associated



with productivity ir certain T x D hyorids and other
mother pnlme. The 6 grend parents were West Coast Tall
palme grown at the Central Planistion Crops Heseerch
Institute, Kaparagode. They were uesed as feaale poreats

in conirolled nmatinge with dwarf green palms and the
resultant tall x dwerf palms (F4) were grown ati the
Coconut Research Sitation, Nileshwar. Open pollinated
peeduts were collected from S palms each of the 6 parental

combinations for study of the seedling churacters,
1. Performance of Tall x Dwarf (F,) palme

The grand parent palm VIII/23 recorded the maxinum
mean yield of 119.40 nuts/ennun followed by I/58 with
111,20 puts, VIII/143 with 110.70 nuts, I/76 with 109,30
nute, I/109 with 94,50 nuts and VIII/158 with 74.30 nute. .
An enalyeis of the yield data of their pﬁogenies (F4 palas)
revealed that the nean yield of all the progenies of VIII/23
was highest with 85.47 nuits followed by I/76 (71.09 nuts),
VIII/143 (70,56 nute), 1/103 (61.20 nuta), 1/53 (54.76 nuss)
and VIII/153 (53.56 nuts). The betier yield performance of
the parent palns compargd to the hybrid progenles is atiri-
buiable to the more favourable environmzent of the former,
The performence of coconui pelme at the Céntral Plantation

Crops Regearch Inatitutce in general was better than ot the
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Coconut lesgearoh Station, Hileshwar. A comparison of the
yield of paront and progenies would revenl the stavllity
of ouperiority of high yielding palas even in 8 poor en—
vironment,. whiie sglaction in gupoerior environment will
be desirsble, selection of high ylelding palms even in an
unfavourable enviromment is siill practicable. Severzl
workerp have reportited that selection of high yielding
parents in controlled pollination ehsures high yielding
progenies (Rockwood, 1953; liyenage, 19933 lenon and
Pandalal, 1960; Dliyonage and Sskai, -1960; Nembior and
Nembiar, 1970; Eannan and Nembisr, 1979). However, llarlax
(1957) wao of the opinion ihat 2ll high yielders need not
necesgarily transnit their hizh yielding cagaciny to their
progenies. Differences zaong progenies of the same grand
parent was noticed in respect of seiting éercentage, aut
:}ield and coepra content per nut. In the progeniss of
VII1/23% which ranked first in yield, ithree pregenies gave
an yield of above 80 nuits and two progonies between 61 to
80 nute while in the progenies of VIII/153 which ranied
lasl in yield two progenies ga?é less than 40 nuts one-
between 41 end 60 nute and two between 61 and 80 nuts. So
also the grand porent tree VIII/14% which gave & neen yield
of 110.70 nuis produced, iwo progenies yielding 47.55 and
36.27 nuts while the remaining ithree progenies gave ag
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high a yleld ao 87.36, 82,91 end 98,73 nuis. Copra con-
tent aleso varied coneiderably emong progenies of the same
grand parent tres. It renged from 128.33 1o 156.67 ga in
the progenies of VIII/23, 86.67 to 203,33 gu in 1/53,

85.00 to 138.33 ga in 1/109, 91.67 to 185.00 gao in VIII/153,
65.00 to 120,00 ga in 1/76 and 78.33 to 118,33 gn in
VIII/143. ©Setting percentege wes another character in
which varijation was noticed emong the progenies, The
differential performance of the progenies of the pexme pareni
ag observed in the present study had also been reportad by
Bavappa et al. (1977). Genetic veriation in Fy fumilies of
Weat Coost Tall x dwerf green palme for 15 vegetetive chora-
cters and yield coamponents were ptudled by them and ihey
suggested that by proper choice among tall snd dwarf parente
efficient exploiiation of hybrid vigour could be afiected.
Since the VWemt Cosetl Tell warieiy is highly heterozysous
ehowing considerable genetic variability, the variatione
between the progenies of the same mother palm with respect
to shape, size and colour of nuis, quentity of copra por
nut, nugber of nuts per palm and vegetaiilve cheracters, can

noturally be expecied.
2. Weight and size of nute of P4 progenies

Ag ir the cese of nut yield the ¥4 progenies differed



pignificantly in respect of nut characisre. The progenies
of VIII/ 153 which gave the least mean yield per trec pro-
duced heavy nuts waere ez V1II/23 walch yielded maximum
nunber of nute produced suull nize nuls. There was a
negative relationship betwesn yield end size of nutis.

This variabiliiy was aleo noticed among the progenies of
sane grand parents. 1t Is attributable io subsianticl
additive voriability present in the pareni polmae,.

%, Humbher of days taken for geramlnation

Progenics of ithe pame grand porent wvaried among
taeneelves in reppect of ithe number of dsys taken for

sprouting of their nute, In iwo out of six familles, nuts

of progenies which guve the maxinum yleld gerainated early.

The progeny tresc nunber 115 of ithe family VIII/23 which
recorded the maximuau yield of 98,73 nute germinated in
103.43 doys which is the minimum for the fanily group.

In the family VIII/158 the progeny tree number 1959 wiaich
yielded naximuz (72.81 nuts) look the minimua nunber of
deys (89.79) for germination. The progeny tree nuaker 50
0f family VIII/143 waich recorded the meximum yileld of
98.73 nuts ond the progeny tree nunber 167 of femily 1/58
with a meximun yield of 71.09 nuts were second best in

respect of ithe least number of days taken for germinsiion.
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In respect of the other two fémiliee also the highost yleld-
ing palms took comparatively lesser number of days for
germination. HNumber of days itaken for germinetion of seed-
nuﬁa had been reporied to have a prefound influence on

the subgequent growth apd performance of the palme aond
give an indication of the.potential earliness of the peed-
lings, Seednutis which sprouted early gave rise to palms
which flowered in & shorter period and were more produotive
than those sprouted later (Jéck end Sands, 192393 Liyenage,
1955; - Charles, 1959), -In the precent study the progenies
of the same grend perent have shown conniderable difference
in rempect of number of days tezicen for sprouting., This lo
an indication of the variasbility exisiing in the F1 proge~
nies of the seme grand parent in their capacity for produc—

tion of early bearing and high yielding F, palas.
4. Seedling characters

The three easily measurable characters of seedlings
le, girth et coller, height and total number of leaves
produced help in asseesing the vigour of seedlings. 1ne
difference in respect of all ine three characiers was sig-
nificant between fomilies end also among the progenies of
same family. Taking the fomily mean as a whole the pro=
geniens of VIII/23 which recorded the higheet nut yield,
produced seedlinge hoving the maximum girih, helght and



numnber of leaves, The next test was I/52 which ranked
eecond in yleld. The progenies within the same. femily
sleo sghowed varistions among themselves in respect of the
above three churacters. The difference of girth at collar
was significant at 1 per cent level among ihe progenies

of the grerd parents VII1/23, 1/109, VIII/153 and 1/76

and not significant in i/58 and VIII/143. . In respect of
height of seedlings theddifferonce was significent among
the progenies of all femilire except VIII/143 ond in tae
case of totel nunber of leaves produced the -difference wasm
significant smong the progenies of all ,far:iilies except
1/58 end VIII/143, Seedlinge obtained frou the seame Py
progeny 2lso showed variations in respect of girth at
collar, height end number of leaves produced. The co-efffi-
cient of variation smong the seedlinge of different proge~
nies ranged from 17 to 22 in the progenies of grand paren.
VIiI/23, 15 40 20 in the progenies of I/58, 12 to 24 in
the progeniss of 1/109, 15 to 23 in the progeunles of
VIII/158, 16 to 25 in the progenies of I/76 snd 10 to 22
in the progenies of VIiI1I/143. The same wae more or less
the cass in regpect of height and lotal number of leaves
produced. The co-efficient of veriation among the seedlings
of some progenies were low while in so:ae others it wvam hig,n
snowing thereby that all the seedlings produced by the szne
F.‘ plent were not uniform in regpect of their wvigour. Soqxe



of the palna were oapa'ﬂle of producing more nuaber of
vigorous asedlings then the. otnhers, In Table 5 the die-
tribution of eeedlj.ugs boged on 'vigour.nae been rurn.tshe,d.;'
Taking the familly as a - whole the meximum percentage -of
55010 vigorous seedlings was produced by the progenies of
VIII/23 followed by I/58 with 40.00. per cent, VIII/143 wiph
37.90 per cent, I/109 with 33,33 per cent, I/76 with 51.95}
per oent and VIII/153 with 30,70 per ceni. Tais confirme
the assmp’ti‘on that high yielding palas are oapable of |
giving more nuuber of vigorous 3eedliz;ge waicn 1ls an indi-:-
cation of the early and high ylelding character of the pai.m.

An analysis of the wvigour of the seedlings producad'

by each hybrid progeny also schowed verdations in respecti of )

the percentage production of vigorous, medium end poor
seedlings. Acoording to the criterin fixed for seedling
aelect:l.on the vigorous cmnd medium seedlings cen be used
for plentmg and the poor seedlings will heve to be rejected
from the nursery. Out of five palas the nwuaber of palns
which pfoduced more than 20 per centi poor meedlings wos one
each of VIII/23 snd I/58, two of VIIi/158 cnd three each
of 1/76, VIII/143 and 1/109. It was also motioed that
production of vigorous seedlings was not dependent on the
yield of the T x D progenies. In the cose of VIII/23 the:
two comparatively poor yielding :ialnia ie. progeny nuabers
113 and 114 produced less nusntlner of poor seedlingo. The
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reverse was also true. The progeny number 136 of family
1/75 which gave the maximum yield had produced the maxiaus
percentage of poor needlings.

& nunber of workers have roported that the vigour of
aeedllhga"iﬁ.fhe nursery based on girth at coller, helght
end nuﬂhér ol leaves pfaduced was rulated.to eerly besring
and high yield subsequently (Patel, 1958; Fambior ond.dair,
1963; Satyabalon st sl, 1964 and‘HaabQSthiriigi al. 1975);
However, Ninan and Pankajakchen (1961) did not £ind the
oxisicnce of any relationship between the yield of the
porent and the progeny cherscters like girth and number of

leaves.,

Froﬁ these results it could be reasonably asgumed that
while the high yielding palus could itranemit their high
yielding traits in controlled maotings to their progenies,
the hybrid progenies under open pollihation.need not nece~
pearily transmit the esme traite to thsir off springs. If
the seedling characiere could be takenfas a criteria for
their future partbfmance. tho c¢epecity of the hybrid palmb
for produetionxof high yielding progenies under open polli-
| nation would likely to be indépendent of the yield of the
hybrid palma.

Hambiar (1971) f{rom 8 siudy of ¥, Progeniss or open
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pollinnied tell x dwarf found that over 30 per cenit of ithe
progeniees didnot exhibii precociity as in the cese of t8ll x
dwarf hybrids. Wide range of vaeriation was noticed in res-
pect of height of palm, weight of nut and copra conitont in
the progenies of the mpome parent. This according to hia,
indicate the unsuitabllity of apen pollinated tall x dwerd
seadnut for propagetion. Kannen (1976) also reported asout
the difforential behaviour of the F2 progeniee;of the same
porent. dJoseph (1959) on the other hemd from a study oi the
F1 and F2 progenies of tall x dwarf reportedlthat 32 wag sig-
nificantly superior io F1 despite the fact thet there wore a
few secealngly dwarfish segregonts in the Foe However, he aad
cuggested rigorous selection of Fglprogeniee for obiaining

quality plenting material.
5. Prepoiency of,grand'parents and ¥, progenies

In the context of the unrcliability of the possible
traneniseion of high yielding irait by the hybrid palms te
their open pollinmted progenies it would be worthwhile to.
exaaine as to how for the criteria of prepoiengy ocould be
aprlicable in the present siudy. The iLerm prepotency was
used by Herlend (1957) to desoribe polms thai were mole to
trensait the high yielding character to their progenies
inspite of having been indiscriminately pollinated by nisce-

llaneous parenits. Trogeny test could be used so a nothod
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for identification of preopotent palms. It might toke 20

or more years to get reliable progery data if the yield
characiers have to be studied., But in view of the Lindings
(Patel, 1937} that seedling cheracters like girth and nunber
of leaves are poeitively ond significantly correlated wiith
the adult pela's performance, a atudy of the seedling chanrfa-
cters night give indications of the existeunce of prepotency
in ihe parent palne. In the pﬁesent atudy rield daia of
Xive T4 progenies each of six higﬁ Jielding grand parents
wera gitudied. Considering ithe fact thot the ¥4 progenies
were grown in & comparatively poor environment a mean yield
of 60 nuis and abcove per amnmua osn be considered ap feirly
high yield., On this basie 211 five progenies of the grand
parent VIII/23, two out of five progenies of 1/538, three
progeﬁiea of 1I/109, two progenies of VIII/153, two proge:lies
of 1I/76 and three progenies of VIII/14% are high yieldero.
BEven though the number of population under study is compara-
tively cmall it can reagonably be indicated that the grand
perent VIII/23 is prepotent.

tith respect to the FZ progenies the total number of
seedlings studied ie fairly lerge enough to draw valid con-
clunions. Vigour of seedlings expresseld in terms of girth
at coller, total leaf productior and helght have been takon
as indientions of the Luture performancs of the pslis. The

percentage of seedlings falling in the vigorous, medium and
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poor-g:oups sre furpished in Table 5, ' Kamnen sau Hembiar
(1979) after a étué& of the adult palm perforaance of
ﬁigoroua, internediate and poor secedlings have reporited no
significsnt difference in nut or copra yield beiween vi-
gorous and intermediate gseedlings. They alap found those.
seadlings superior to poor seedlings in the early growih
and yield, Thereforé, the vigorous and mediuvm seedlings
can reasonably be coneidered hish yielders. In the absernce
of precise experimental data, palus giving more than 80 por cont
of vigorous and medium ceedlinge can be taken as prepoicnis,
On the basis of this assumpilon four progenies of grand
poarent VIII/23 (tmme nuabsrs 112, 113, 114 and 115) Zour of
1/53 (Tree numbers 165, 167, 168, 169) two of I/109 (Tres
nunbers 142, 146) thres of VIII/158 (Tree nuabers 155, 146,
159) two of I/76 (Tree nunbers 529, 135) and two of ViII/143

(Tree nuavers 49 and 99) can be ussumed 4s prepotents.

It will be of interest to correlate the yield of
these palas with the perceptase rocovory of seedlings obtalaed
from them which are likely to give high yields. In %ae pro-
genies of grand perent VIii/23 tﬁe tree nunber 109 which ronked
third in yield with a mean nut yield of 88.82 nuts was not
found to be prepotent where as tree pumbers 113 end 114 vith

an anrual yleld of 72,27 and 72.73 nuis respectively were
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prepotents. In I/55 except the lowest yiolding tree

nunber 174 which gave an yielé of onl& 29.32 nuts, all
othersrinpluding trec nunberes 165 and 163 with an annunal
yield of 96.B82 and 45,91 nuts were prepotents. In 1/109

the highest yielding tree number 44 with en amnual yield

of 77.55 nuts was noi prepotents In VIII/158 the tree’
nunbers 195, 156 and 159 with an spnunl yield of 71.18,

53.73 and f2.81 mte wére prepotents where as the other

two trees which gave loweat yields of 38?15 and 31.91 nuis
vere not prepotents, In I1/76 the iree nunber 136 which gave
a maximﬁm mean yield of 99.36 nuis failed to give sufficienﬂLy
large nunmber of high yielding seedlings snd hence is not a
propotent paln. In the ease of'VIII/143 also the’ireec number
58 wnieh gave maximum mean yieldiof 93.73 nuts was found to
be not prepotent whereas the tree number 99 with a noan yileld

of 47.55 nuts was a prepotent pain.

Tnie confirme the earlier finding that in respect of
the I xz P hybrids the high ylelding palus need not necessarily
give high yielding progenies under open pollinated condition.

6. Petiole colour

The petiole colour variations of the progenies give
an indication of the patteran of segregetion of palas in

different generetions. ' In the grand parenis tho peiioles



coleur wap predominantly green, The pollen parent was green
dwarf which hed dark greeon pebtiole. Except for.cmne progeny
of VI1I/143 el1l other hybrid progenics were lighi green in
colour., This progeny tree nuaber 49 of VIII/i43 turned out
to be light bronze. In the Fz sesdlinge  there wes clear
gegregation for colour into green, bronze, yellow and ornnge.
The green dwarfs ave reporied to be sisble Ior groean colour
arnd therefore the colour variations noticed in the preseut
otudy might be due to tie heterozygous nature of the iall
female parent uged in the meting. The relationehip between
the colour characileristios of the pelns and yield atiributes
have not been pitudied. It is wortiwhile ito study tais ecapect
to know whetier bosed on the seedlings colour, aleo, the
futurs perforaence of the palas could be predicted.
7. Influence of mounth of harvest on the seednut and
seedling cheracters

Seednutis for the preeont study were obtained over 6
period of 5 monthe from January to Méy. The imfluence of
month 6f harvest on the seednut and seedling characlers wes
aleo studied. The maximum nuaber of nuits were harveated
during the month of darch and April from all palms, These
o monthe accounted for 57.25 per cent of the toitel nuis
obtained during the five monih perdocd from the progenies
of VIII/23, 63.13 per cent from tne progenies of I/%3,
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64.70 per cent from the progenies of 1I/109, 62,30 per cent
from theé progenies or i/158, 55.14 per cent from the pro-
genies of I/76 end 65.95 per cent from the progenies of
VIII/143. This ic ir conformity with the findings of
Patel (1938)."

The pattern of veriation in nut charecters was not
found to be uniform. The variation in nut charscters during
the different monthe may be due o environmenial faciors

-rather than genetic faciors.

The number of days taken for eprouting snd the per-
centago of sprouting were not found fo -be influenced by ihe
month of harveet substantleally during the 5 month period,
under study. However, it was moiiced that the seednuis ook
loss number of daye for germinniion in most of the femilies
as tho horvest progressed frem the month of Junuary o kay.
George (1964) had reported that the seednuts colleoted during
Februery, Harch and April recorded the highest percentage .
of germination. Time isken for geraoination was also less

during the same period,

8« Chlorophyll content of seedlings

Veriations were.moticed in chlorophyll 'a’, *b' end.
total chlorophyll of tae leaves of the seédlmgs (F,) of
the different hybrid progenice. Distinct differentiation



100

between the cultivars end the hybrids in chlorophyll con-~
tent had been reporied by Mathew end Randesen (1974). They
found high ylelding types having higher gquantities of chloro-
phyll content on area basis thom in low ylelding types. &N
is of interesi to examine the quantity of chlorophyll contenti
in ihe leaver of seedlinge of prepotent paslis selected
earlicr on the basis of seedling vigowr., The seedlings of
four ¥y pelns of grand perent VIII/23 identified as pre-
potents have higher qusntity of total chlorophyll conient.
compared to the one which is not prepotent. In the proge-
nice of grand parent VIII/198 the three palms identified

g8 prepotente have highest quantities of total chlorophylli
content compared to lhe other two palms, With slignt varia-
tions ihis holds good in the coge of other palmp alep. It
con therefore be stated wita a fair smount of precioion,

that eeedlinge which are potenitial high yielders can bs
identvified from the nursery itself on the basis of the

quantity of chlorophyll content ir their lesves.
9. Correlation siudies

Vigour of the seedling is amgeseed by the girth av
coller, height end toial nuaber of leaves produced by the

seedling. The preseni study showed ithat early geraiuated
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nuts profuced seedlings haviang nore collar giritn. Girth |

of ithe seedlinge 1o highly correlated with Eaight and total
leaf production. Therefore, carly geralnation may bz an
indication of peedling vigour. Patel (1938) obtoined simi-
lar results. IHe dbservad after @ deitaniled study that eanrly
gerninnted nuts produced seedlinge having o faoter rate of
leaf production while nuts germinaied later produced seed-
linge having a slow rate of leaf production. Liyanege (1955)
reported that scednutis sprouted earlier gave rise to palms
that flower in s shortier period and more productive than

-those eprouted later.
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SUHEHARY

Thirty T x D (31) palme obtained from six West Coost
Tall pelus by controlled natings with green dwarf paims
and the seedlinge obtained from iheir open pollinated meed-
nuts (Pe) were the materials for the present study. The
West Comnt Tall palas piand at the Central Pleantetion Crope
Reeesrch Institute, Easaragode and the T x D palue are at
the Goconut Réeaarch Station, Hileshwar, The seedlinge
vere raised at the Iustructional Fara, College of Hortiocul-
ture, Herale Agriculitural University, ?ellah:.ickam. The
studies were conducted during the yesr 1979-80.

2e The main objective of the study was to apsenss tml;
exitent of variabiliity in thg geedling progenies obtained
from open pollinated seednuts (I?é) of T x D palna, It wan
aleo intended to study the perfarmance of © x D progonies
(F,) derived from eix Weat Coast Tzll parents. The effective-
ness of selection of high yielding mother paima for obtssi:é:z-
ing high yielding progenies in the West Cozet Tall end T %X D
palms was investigated based on yield perforasnce and seed-
ling characters. The effect of sesson of harveat on the
nut yield, nut size and seedling cheraoters wae asscertinined.
The feapibility of utilieing the chlorophyll content of leuf

as an index of seedling vigour was another aspect of study.
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3. The utility of eelection of high yielding West
Comnat Tall pzlms in controlied aatings for production of
T x D hybrids has been brought out froa the present studies.
A coaparison of the nut yield of the parents and their
T x D progenies showed the slability of superiority of high
yilelding palne. Even uunder poor enviroument this etability
of superiority of the high yielding charmcter hoe been oain-
tained,

4. The behaviour of ssedlinges obtained from the open
pollinated seed@linze of T x I hybride is found to be diffe-
rent. The adull performance ol the progenies could not ve
studied as it requires a number of years for the secdlings
to oceme to bearing. Therefore, concluslons nave been
arrived at from the study of seedling cheracters. Devoral
workers have reported that the vigour of seedling such as
girth at coliar, total leaf production end sheight as indi-
cative of ithe future §erformance of the adult. paln, The
percentage of vigorous, nedivm snd poor seedlings produced
by each (F1) progeny waslfound 0 be independent of the
produciivity of the palm. Iow yielding progenles like tree
nunbers 113 api 114 of grend parent VIII/23 have producead
lerger percentage of vigorous ond medium seedlings while
higih ylelding progenles like tree nuamber 156 of grénd porent

1/76 have produced maximun nunber of poor seedlings. Therefore,



collection of pesdputs from high yielding T x D progenies
for further propagation should be raesorted to with great

caution.

5e Humber of daye itaeken for sprouting of nuts is an
indication of early bearing and high yield, In ithe present
sﬁu&y progenies of the some perent have shown considerable
difference in respect of the nuaber of doys taeken for ger-
mination. This ie an indication of the varisbility exisiing
in -the T x D palas in their capacity for produciion of early
bearing and high yielding T, progenies.

b« Colour segregation was noticed in the petioles of
(Fe) peedlings. The peiloler colour of the grand parentis
and the (F1) progenies were green while in the F, progenies
green, bronze, orsnge and yellow poetiole colours were noiiced.
Though the colour of petiole has not bsen related with the
future performance of the palm, it is a olesr indication

of the wvariabllity existing in the progenies.

7. An attempt hap been made in ihe present otudy to
tdentify prepotent palms in T x D. TFour progenies each of
grand perents VIII/23 and I/58, two progéenies each of VIII/195G,
VIII/145 and I/109 have been ideniified as prepoients on thie
basis of seedling performonce. This finding will help in
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tae propagation of high yielding palus by collecting seed-

nuis from these prepotent palnes for raising oeedlings. -

8. Seasonal veriations were noticed on yield, sizo

and weight of nuis,

9, The influence of month of harvest on the nuntver
of days for sprouting wes not found to be significaniy for
the five nonth period of study. Howavar there wos & gradual
reduction in the number of days taken for sprouting as ihe

harvest progreassed from January ito Hay.

10, The {oinl chlorophyll conient 4in the leaves of
vigorous scedlinze which ere poteatial high yielders ore
found to be high. fThis would help in the identificction
of high yielding palms irca the nursery iteelf.

11. Forly gerainated nute produced mpeedlings having

nore coller girth ond as such greater vigour.
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APPENDIX 1

Weather data for the peried irom Februery 1979
to June 1980

e - a P e o e g s v =

Teaperature (°C) Relatigg hunidity Total Luamber
%) rain- of rainy

Al W D P gub b S PO GO @ =

Honth Maximum  HMinimun Moximum Minimum fell doye per
{nn) month
1979
January 3441 18,6 96 38 Nil il
Februcry 34,8 21.6 96 37 22,0 4
Harch 3647 22e3 96 38 e 1
April 40,1 21.3 g5 35 46.5 4
Hay 3547 21.8 97 52 155, 1 1C
June 35.1 22.0 97 53 722.7 22
July 31,1 21,0 98 63 729.8 23
August 31e4 21.6 97 65 420.6 19
Septenber 3248 22.6 93 o7 208.7 16
Octiober 334 22,0 95 45 1273 16
Hovember 32,9 22,2 96 61 317.4 18
Decenber 32,2 19.4 95 45 ¥il Wil
1980 '
Janusry 3345 18.3 9% 30 Ril il
Feoruary 375 18.3 95 26 0.4 1
March 39.4 21.1 G4 28 1.8 1
April 3841 21,6 97 36 13543 T
oy %556 22.7 94 50 126.8 11

e e - . - -—an e

The obgervations were collected from the B-clmen obaervatory st
Mannuthy .




APPENDIX 1II.

rualypis of variance for welght of unhueked
nuts per pelm from Jenuary 1o iay 1979

L 2 L]

Month of Total Treatament Zrror

nervest P 18 DF LS DF
Jenunry 22 04983.67 5 24844.14 17
Pebruery 27 136854,95 5 2374868 22
Harch 29 105444,08° 5 17668.31 24
April 28 4339612 5 1949.06 23
Moy 22 99535.15 - 5 32002.69 17
Total nute 29 83360.00 5 15962, 50 24

* Significent at 5% level
«% Significant et 14 level



APPENDIY IIX

Analyeis of varisuce for volume of unhusked
nuts per palm from Jenuzry to May 1979

Month of Total Trea tment Frror

hervest IF S P 5 53
Jenuary 22 1503608.41 5 514535.51 17
Pebrusry 27 2210522,04 5  266225.17 22
Harch 29 1260966,49 5 260391.74 24
April 28 66730370 5  193355.66 23
Way 22 1018119.81" 5  295394.75 17
Total nute 29 1002000.,00°° 5  205000.00 24

T G S G D s S TP D o S S Ty e P S D S S O S g o b gu g

* Sipnificent at 5 level
*® Significant at 1% level



APPERDIX IV

Analyein of vorience for polar circumference of
whueked nute per palm from Jenuary to Kay 1979

Nonth of Total Treataent Error

harvest DF HS P uS YF,
Januery 22 61.64 5 31.67 17
February 27 90,86 5 11.14 22
March 29 78,13 5 10.60 24
Aprid 28 49.93 5 11,55 23
Moy 22 48,05 5 15,70 17
Total zuts 24 69.33 5 10,70 24

“# Sigriificant at 5% level
## Significent at 1% level



APPERLIX V¥

Anaelysie of varisnce for eguitorisl circumference

of unhusked nute per palm from Jenuary to day 1979

Error

Month of Total Treatnent

harvest DF 1S DF. HS F
January 22 90.76 5 18,24 17
Februery 21 107,16 5 17497 22
March 29 79.60 5 17.42 24
April 23 40,90"" 5 15.87 23
Hay 22 48,04 5 - 15.67 17
Total nute 29 69.49° 5 10,62 24,

* Significant at 55 level
*» Sianificant at 10 level



ARPPENDIX VI

Lirelyeis of varisnce for npumber of days taken for
sprouting of nuts harvested from Janusry to Hay 1979

e Sartin o @5 S

Maﬁth of o Tot;1 © Treatmsnt- R Err;r

"Tf’ff DF HS P s IR
Jenusry 22 840,03 5 718457 17
Februnry 27 157.53 5 77.87 22
March 29 117,06 5 '87.11 24
April 28 257.07° 5 25,75 23
dey 22 103,98 5 109.09 17

5

Total nuts 29 194,53  B4.T8 24

** Significant at 1% level



Analysie of verimnce for coller giria of F, progexny

APPRENDIN VII -

cne year after sowing

Honth of Total Trea tment Zrror
hervest DF NS DF S IF
Januaxry 22 2.61 5 3643 17
February 27 2,95 5 0.82 22
Herch 29 1,65 5 0455 24
April 28 Q.49 9 0.52 23
Total A @, a4 o

soedling 29 2,71 5 0e50 23

* Significent at 5% level
** Significant at 15 level
© Adjuoted



APTENDIX VIII

Analysis of variance for collar girin of 13‘2 progeny
wiihin the fapilies

Total Trentment . Error

Fanily

DF us ¥ s oF
Viii/23 293 17,56 4 345 289
1/56 199 2,91 4 2,76 195
1/109 212 24061 4 3.04 208
VII1/158 100 1946 4 2458 96
1/76 193 33,20 4 3.96 189
VIII/143 236 10468" 4 3.36 230

i - - S N WO - - e

* gimificant at 5 level
#% gionjficent at 1% level



APPY¥RDIX IX

Analysie of varience for heigat of F, progeny
one year afier sowing

Month of Total Treataent Leyror
harvesi

DF us 'DP HS DF
Janunry 22 1027.4T 5 331,15 17
Pobruary 27 655.82 " 5 93,19 22
iarch 29 839,81 5 113.24 24
April o8 193,23 5 116,94 23
Yay 22 601:17 5 356,30 17
Total . : Orre 'op®® s
e ltng 29 656.70 5 102.85 o3

-

* Significant at 55 level
#x oiemificant at 1% level

O Adjusted



Analyeis of varisnce
within the families

APPEHDIX X

Ior height of Fg progeny

¥a mily Total Troatment Error

o 145 P S DP
VIII/23 293- 5119.72° 4 563,21 269
1/58 199 2517.38 © 4 364,02 195
1/109 212 540111 4 364045 208
VIII/158 100" 1342.89° 4 308,30 96
1/76 193 12241,17° 4 4099.95 169
VII1/143 256 1194.31 4 644,59 232

# Significent at 5 level
#4 piemificant at 1% level



APPENDIX XI

Analyais of variaace for numbey of leaves produced
by one year old P2 progeny

- A ey W - 400 g oo e B S T

Total Treataent Errop

Month of

harveet DF S DF S P
Jenuery 22 2,00 5 1.81 17
February 27 0.77 5 0.39 22
Karch 29 0.18 5 0.21 24
april 23 1488 5 0.18 23
Hay 22 0.90 5 Q.77 17

© ' .

Total ¢ LR S 0. 10 23
seadling 29 0,64

#% S3anificent at 19 level
© Adjusted



APPENDIX XII

Anelysis of wvoriance for numbeyr of leaves produced
by F2 progeny witnin the families

Fanily Total Treataent Error

¥ HS DF MS P
VIII/2% 293 5,65 4 1,28 289
1/58 199 3.1 4 1.36 195
1/109 212 3.07 4 1.21 208
VIII/158 100 268" 4 0,86 96
1/76 193 9.83 4 1457 169
V1I1/143 236 0460 4 1.49 232

* Significunt at 5% level
*» Significent at 1% level -
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ABSTRACT

4 study wae conducted at the Iusirucilonal Fara,
Vellanikkara, during 1979-80 with the objective of assess-
ing the extenl of wvariabiliiy in the seedling progenies
obtained from open pollinated seednuts of Tail x Pwar{
(F,) palus. Seednuto were collected Zrom 30 Tall x Dwarf
Py palas belonging 1o qix family groups and the experiment
was laid out in completely rendomised design with family

groups as ireatment and progeny aes replication.

Tne present invesiigation emphesised the utilily
of selection of hipgh yielding Ves® Coast Tall palms i
controlled mating for thé production of Tall x ﬁuarf
hybrids and showed ihe siability of superiorit& of Tell x

Dwarf hybrids even under poor envirommental conditious.

The percentage of vigorous, medivm and poor seedlinge
praduced by each (F,) progeny was found to be independent
of the produotiviiy of the palm under open pollinated con-
dition. Therefore, collection of eeednuis from nigh yleld-
ing T x D progenies for further propagation should be
remorted with great czution. Progenices of the same parent
have shown considerable difference in respect of the nuuber

of days teoken for germinmtion giving an indication of ithe



variability existing in the T x D palas, in itheir capaoliy
for production of ecrly bearing and high yielding F2 Progeny .
The petiolar colour of the grand parente and Py progenies
were green, while the F2 progenies showed segregation with

green, bronze, orange and yellow colour.

Four progenies each of grand parentis VIII/23 ond
I/58, and two progenies each of VIII/158, I/76, VIII/143
and I/109 have been identified aes prepotients on tne basis

of seedling performancu.

S8easonal variatione were rnoticed on yield, size and
welght of nuta. The total chlorophyll content in the
leaves of the vigorous peedlings which were potential hign
yieldere were found to e high. Iarly germinatied nut
produced seedlingc having more collar girth and as su
groeatsr vigour.



