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DITRODUCTION

The ivprover=nt of cxops by agronoaic and
genatic penns involvaes manipulation of the physiological
and biochemicel charscters of the plant, The likelihood
of succass of g partdcular project with sich an chbjective
conld be gumges only by an spprociation of the various
mechenians at ¢olivlar ané mnleculnr level., Approach in
the map® line is necossary 4o understard the causes of
falure or to ddentily ﬁhe future poasidilisies. Blochemical
ratheds are inoysansingly us2d to evaluote the crop
varieties, chenged matheds of managemont and to predict
the pesforzance of the piant as such.

The megnitude of resources cand anount of tine
spant towaidls dyproving the porenniml ciops, agronomic or
gepetic, is much leas remmergtive when the not-so-sure
resulis are conzidered, In such cases «specially
biochemicnl tools for evaluation will bo of ipmense help,
In {3ic instance solectdon of proper blochemical consti-
tuents ussumes ruch importance, The relatisnship for the
salected parametays with verdous pisnt nerforiance
characteristies mist be mado hnown, This must be monltored



themce £rom the ssed or seedling stage to the £ield
produstien stage before such tocls could be stundsrdised,

Noasarch propgrammes with such hroad objectives
are alresdy undaruway in pany perennial. erops, The present
study 1z wndertsiten in order to cheracteriss the yield
components in cocanut paln in relation 4o bloghesicel snd
moyphologicel charaoteriatics of the paims, This could
ba of uge in ddentifying the components asscclated with
better yleld and for selecting potentiazl yielders,



Paviow of ﬁ'z‘emfuzz




HBVIEY OF LITELATUIR

A3 with post of the psrenninl plants, coconut
inprovement works take:. g lot of times and space but a
certain amcunt of both can be saved by way of forming
eritaria for earxly selection, Monitoring the biochexical
compenents et the juvenile stege nnd estnblisiiing their
relaticnghip with the £ield performance forma the lateat
line of uocrk in such cases. Ihorough information
regarding the basic bloghonmical nature of the plant is
necessacy for this,

Crop yleld is describad as an expression of the
physiologicel activity in the plant asysten, which in
turn 4z influcnced by the amcunt or activity of the
biochemical constituents, Of late, the use of chemical
diagnostic techniques are on the incresamse, to judge the
general atate of heslth of the plents and to assoss the
nutrient needs., The folliar dilagnostic techniques
standardissd for variocus crops have had comnendable
impact on sconomic menagemant of crops, Uze of auch
techniquas for improving yields has been yeported in
coconut also, A brief revisw of the avallable information
on theaze gspocts are presented In this chepter,



Tield antd yield compoments

Patel (1938) had observed that vartstion. in nut
and yleld characters zmay be due to the age of pala, the
soil =nd environazental canditions and the inherent nature
of the trees, Considerable datu cn the effects of seascnh
on the differsnt cheracters of tell veriely of paln of
the west coast haye baen gathiered &6 o result of detalled
investizations carried oud at CPCRI, Xagaragede. For an
ordinayry W.C,Ts type highsst yileld as well as maxiqmug
copra are obtained during summer season, The amaliest nuts
with lowes? yleld of copra gxve obtained during north east
nonsoon, Effect of season on erop vary wvith varieties,

Yielding aspacity of tho paloms is €0 be identified
during the early stages of growth, Liyatago and Absyverdane
(1958) had pointed cut that the yield of second and third
year of bearing had a selation to the yielding copaeity
of {the peizm abv adult stage. The Anitial yicld is thus
helpful. in spobting out the low ylelders and replacing
them in tho errly stages.

Among the varicus componenta of yield, 8mith (1969)
exprasaed the visw that number of nuts per bunch was the
most variable component, ulilch was influenced by ferti-
1izer tromtments.



In coconut palps 1t was suggestad that yield
variationg due to weather factors are mora pronounced
than in other treo cvops (Aboywardane, 1971). It was
reasaned that the ong veproductive eyecle of coconut
cannot obviate from vagaries of climate in its oxternal
penifentationa, Acoording o him, although rainfall is
the chief fpetor controlling thesze yield varlalions, a
quantitative demopstraticn of this influence leading to
s pradictian of erons on that basls has hsen elusive.

Varistiod in morphological charscters snd yield

Attormpts have been msde ¢o astablish the degree
of relationship that exist hotween varicus morpholozical
chaoracters and yiold of pailms. Paiel (1938) reportad
that the length of aten and nusber of leaves on the crown,
are poaitively correlated to yisld.

The directon of leaf orientation on the crown
was atatad to be azsocinted with yicld of the peinm by
Davis (1963) who chseryed thed the anticlockwiss arrange-
sent of the 2/5 apiral of leaves have suparior yleiding
enpacliy over clockhwise arrangersnit, Dut Satyabalan st al.
(1964 ) ruied out such popsibility ond stated that the
1lefta! have po superior yielding capacity over the 'rightst?,



In 1972, Satyabalan reported significent
positive correlation for plant helght and number of
leaves with yield, Positive correlation for stem girth
Jjust bolow the crown, meiber cof leaves prassnt at a
given times, the average number of flowera per bunch at
the time ¢f opening end yi=21d have been reported by
Absywardane (1576). He also found that there was signi-
ficant correlation betwoen yield.,leaf length and number
of leafliota’s pey leefl,

Foliar nutrient gtatus in raiation to yleld

Ziller and Pravot (1962) suggested eriticol
nutriont levels for coconut paims in the leayes wiich hos
ptiained full maturity. ZThey observed that the nitrogen
content of leaves lncroases from lsaf number cne to leaf
number six and then decreascs, Phosphorus amnd potassiunm
content decreascd with age of leel Lut ¢alcium and
mnzhesiu® content Ancreased, GSynergistic relation existad
betwean K and Ha when the ansunt of X was below the
criticnl level, but the invorse relationship was true
vhen K wes above the criticmel level, 8uch relationships
were algo suggested in botveen X anad Ca, and X and Mg.
Indirekutty and Pandalsd (1958) observed significont
differoncs betueen low, medium and high yleldors in teras



of follar Ny, P and K contant, They attributed this
variation to the ability of the palms o absord
nutrientz vhich in turn is affectad by gonstically
controlled factors oporating through ite offects on root
production or phyalology. They mlso suggested that the
critvical follar nu;bra.ent lavals may very from soil to
s0il vhen treos £alling under the same yield group are
grown on different solls.

Davi and Pendalal (1968) reported a progresaive
foll in mitrogen, potash and phosphorus as the yield from
the polms decreased, Thoy found litile effect for celcium
and Borom, They also worked out the fclloving correlation
coefficicnta and regression aquaticns,

F o« 0,900» Y = 625,.82 x -916.82
onﬁ = (3,01 Y o 656,00 x ~-288,8
KD - 0, 80% = YT = 96,619 x «100.23
Cad = 6.30 Y = 1100.00 x 513,36
Fo « 0,90** YT = 352 x-983.78
W - 0,997 Y = 2,56 x «257,67
Bo = 0,07 Y = 2,17 z - 81,71

(x = ppm of nutriont in lgaf, y = average yleld)



The very concept of independent critical level
of mejor putrients in folier diegnosis was challenged
by Smith (1969) vho statsd that the ratio between folier
N ond K 18 related to yield.

Thomas (1973) observed relation between yileld
and N/P, N/E, and Ce/Mg ratioa, Accoraing to him the
lavel of K had to be interpreted in fterms of a balance
botveen K and Ca, With regard to the individual nutrients,
he could ohaerve ponitive correlation with yleld omly in
cas? of H end Ca. Ho alo opined that to some extent
nutrient comporiticn of leaves could reflect the nutrient
atatus of soil,

8ianificant genotyple variatison in follar nutrient
congeptrations were observed by Hahid et sl. 1981).

Gopl (1981) found significent correlation for
yield with nitrogen content of leof 2u leaf positicus
2, 3, ¥, 8, 10, My 15 und 26 f£zom the first fuily opened
Jeaf, %The aighest corrolaticn for potaspiun with yield
uas ot-)taimd from the leef at positicn 2. He obtained no
sipnificent correlation for leal phosphorus with yleld.

Blochemliocl components of yleld

Identificction of biochemical componants respon-
sible for crop productivity had bsen attempted in many



orops. Factors such as activity of various angyueas,
content: of free awino acids, mitochondrial ectivity,

Coy mssimilatlon rotes etc, have been studied, Srinivasan
and Heo (41971) reported increased peroxidase enrcyme
sctivity Guring inflorescence formation in grapevine
shoote. According to Hagrnan at al. (1967) engymatic sctie
vities nssessed cen provide on estimate of the metabolic
potential of a genotype, by virtue of which other criteris
for early selection con bs furnished. The enzymatic
activities can slso reflect the influence of environzent
and minerel mutrition on plent functian, In situstions
whera the activity of a singie enzyme can be related to
soxze particular aspect of development or to some important
proparty of the final product, according Draper (1876),
thers exists a poszibility of using encyms techinigues

as a tool for selection of lmproved genctlic materlal,

8tudies relating to angywe activities and their
correlation with growth have been cerriled ocut by scientists,
Vora and Vyss (157%) found that catalase activity
increased concozitsntly with active growth., They also
put forwsrd an inverse relationship hotween ths activities
of csislmse and peroxidase and growth in oats, Peroxidase
cetivity inoreased whenever there was differentintion,
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Engyme analyesds ag a tosl to judge the mineral
nutrition status 13 also being locked into. Barret (1982)
suggested enzymatic markers fox phogphorus deficiency
in wheat, He found that althougn the tobtal phosphatases
sotivity had no consistent relation with P deficiency,
the "racticn BY of phosphatagses scparated Ly batch chroma-
tography with cation exchange matrix CHM cellulose, where
the'frgetion Bt uas absorbed by the nmatrix contalined
phosphatasss vhich increased with P deficlency,.

Rachbech (1982) based on his studles cn bicchemical
corponents of yield in oil polm, arrived at the concluasions
that although significant differences occur for sach
- parametear among different groups of oil pelm, there is no
oversll rolotionship batween the biochemical cheracters
and yield, He also found that the enpyme activities
eapeclally nitrate reductase and acid phoaphetase are
distinetly influsnced by mineral nutrition to such on extent
that thoy could be comsidered as diagnostlic tools,

Studies made on the niltochondrial activity in oll
palm have shown that there s asignificent correlation
betwaen such activities meoasured during nursery atage sand
£1eld production, Such relaticns could make it possible
to sort cut moat productive materdsl at very early stage
(Rouame and Noiret, 1981),
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In coconut pdlos, investigations with regard to
snzyses relations, relationships of other csll compunents
with yield had besen attempted by some vorkers, Heinicke
(1923) and Egoll end Chriet (1927) hava shiown that
catalass activity 1o reiated to growth and vigour of the
palu, GSadostven (1951) had found that the andosperm of
coconuta contains peroxidase, dehydrogenuses, catalase and
phosphatase. Nagorajen end Pandalal (1979) studied the
influence of agricultur:s) practices on oxidising enzymss
of coconut water. Thay suggested the possible use of
selection and sdopticn of agricuwlturnl practices using the
informaticon an carbvehydrate, fot and protein splitting
engymes in coconut wator.

The nppavent rate of photopynthss:
estimated by Mathev and Remadasan (197%5),
1ts correlaticn uwith shnual yield and chl

Chiaracters r

Rate of apparent photoshiynthesis + 0.6137%0
V8 sinuel yileld

Rate of apparent photosynthenis + 0.2233%
vs chlorophyll

Totial chlorophyll vs yield + 0,2735%»

Variation in ehiovophyll content awcng aifferent
cva and hybride wore yeporded by Mathew and Ramadasan (1973),
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w0 high ylelding hybrids i.e., Duaxf x Tall (DxT) and
Tell x Dwarf (TxD) had more chlorophyll ccepared to W.C.T.
and others in the Hal or E/2 leaf which had minimun
coeffictent of varig.tien.

Hemadogen and Mathew (1977) reported voristion in
sterch, reducing sugars and non-reducing sugars in coconut
pnlms, They observed higher totel carsvohydrate content in
the trunk of bearing palms compared to none-bsaring palma,
The bearing palms hed a CiN ratio of 1,0 compared to 0,6 in
non~bearing palms. Mothew (1977) deacribed ohanges in
carbohydrate constituents in diseass affected psims, Totol,
reducing end non-reducing sugers were aignificantly higher
in the foliage, vhile there wss a depletion of these cone
stituenta {rom the roots,

Bal end Romaddsen (1978) describod variations in
starch, reducing and nonereducing sugars during commnce-
ment of flowering. Tho atarch cantent reduced end
non-reducing sugers went up,

malysis of free amino acids (FAA) can throw 1licht
to the nitrogen metabolism, Pillai (196%) performed
circular ond two direnaional chromotography on cocomnut
tissus extrsct, He Sdentified aspartiec acid, serine,
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glycine, glutamine, threonine, alenine, tyroaine,
velins, methionine, leucline, sminobutyric acid, proline,
ms theonine sulphoxids, aspargine, lysine, cyatine,
ergenine, histidine, and pipocoilc acid in different
tisoung, The sglient finlings were sumsed up as

(1) Fres awino acid content of nut water
Ineyoases vith maturity while that of
kernal dsorognede

(2) Peticle, sienm, roots and leaves wer? fouwad
to contain lower quantities of FAi.

Balasubramenicn of ad. (197%+) studied the FAA
pattern in bearing snd nonebearing palms, They found
that nonebearing pelms had significantly lower FAA level
than that of beaving palums. The pattorn they shsorved.
vere similar to that shown by aitrogsn starvad young
pelos. Thay Towid that g bBaaring palzo had atlopst
50 psr ceat more FAA coatent than tho nonedaaring cnes.
Amino acdds 1ike soyinae, aspartic acld, glutauie acdd
and alonins which ave fsportant in giyecllytic cysia and
Erad’s oyoio wars vary legs in nonsdesying paims,
Tyrosine wes Cstetiad cnly 4n hearing palns,



14

Barcslon at gi. (1983) eftar studying free
anino a01d pattern in many palm vavielbles, corroelated
it with susceptibiliity of thase peims to lethal yellowing
digoase onft foumd that there 13 somo correlation betueen
propence of free arginine ongd the susecpbibllity of the
paln to the digease.
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MATERIALS AND METHODS

The experimental palms, ov Keat Coast Tall
vare selectad fron the existing plantation at the
Agricultural Research Staticn, Mannuthy (12° 32¢ Horth
latitude, 4° 20 Bast longitude, 22,25 m above M.8.L.).
Palne ware selacted bzeed on yield data :L’of the previous
five yoars, The group I consisted twonty palms which
gave less than 40 nubs per year on gn averags. The twenty
palms under group II gave 40«80 nuts por year on an
average and the twenty palme of group III gave sore than
80 nuts per yesr. Tne experimantal palms are maintained
according to the package of practices recommended by the
Kerala Agricultural University.

I Yield dsla

Yi0ld data for previocus £ive ysars were collectsd
from the register maintained In the research station,
Puring the e'zparimntal period yield of nuts was recorded
during ench harvest,

II Observations on growth characteys

Obsarvations on the following asj
rocorded from the sixty seleotsd poalme,
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1. Totnl numbeyr of leaves on the Growi

The total count of ieaves on the crown were
recorded avery two menths, taking the first fully
opaned leaf as number one ond counting dowpuwards. The
average leal number on the canopy was then calculabad.

2 Payicdicity of leal emergsncoe

Obsorvations an the rats of anargenge of leavos
wars rocordesd at hHioonthly intervnls and the poegn number
ef doys olipsad botueen cwoargonce of tun succesaive

leavon wmye coputed.
3. Length of Jleaves

The total length of two oldest leazves at the

basa of o crown was recorded £rom each palm.

L, Length of peticle

The langth cf patiole was mensured from the
proximnl &nd of the rachis to the position of the first
leaflet on tho rachis.

5. Humber of lgaflots

The total numbor of leallets in the leaves

selocted for length megourements were counted and rscorded.
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6, Nean length of leaflets

The mean lenpth of lenflets was calculated
from yendom ueasurgnsnt of lengih of leaflets fyor Lasal,
middle ent diotel parts of the lenves.

7. Girth at collar

The giyrth of tho trunk at the collar rogion was
nmegsured and recorded,

III Chamtical analysis

1, Collestion of sarplen

From each pudum, samples were collectad selecting
the thth leaf £rom the top excluding the unopened leaf,
which was suggestsd by Ziller and Prevot (1962) as the
phyatologicdlly mature iesf of the palwm, Sampling vas dene
during tuo perloda ¥.e,, during Harch-April, Just prior
to the Scuth~West monsocn end during September~October,
Just towarda the closs of monsoon,

For ths enalysis of mineral aelemsnts, carbohydrates
and phenals, the sznpies were collected betueen 0730 h
and 1030 h, Throo to Souy leeflets Lo the niddle portian
of the leafl were collected pnd the mid rib was removed.
The middle 10-15 cm portion vwas washed in distilled water
and aftor blotting the vater, it was drisd in a hot alr oven
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at 80°C, $411 4t attained canstsnt welght, The dried
samples wers powdered and stored in polythena hottles.

Samples for the estimation cf chlorophyll
content, ¢atalase and peroxidase activity were collected
fyesh, In order to arreat the engymic action and
degrafation of the hilochemicel amg:m;nta, the gamples
woPe fmidlately translforveé to an ice bucket after
covering with nolythena wravperin, bafore weizhing out
suitabls ggmple 2ot in the Laboralury, they were washed
in aiatflﬁ,ea WALtOT,

2. Analyscis of mineral nutyients
8. Zobtal nivrogen

The total nitrogen present in leaf tissuss wvas
estimated following the microkjeldanl digeatdion and
distilletion method (Jacksan, 1958). The nitrogen content
estimated thus was exprassed as per cent nitrogen on ary
vaight basis,

b. Phssphorus

Fhosphorus was osiiuatzd by venadounolybdate
yellow calour method on the extract prepared by digesting
powdered ieal samples in 92231 nitric avid: sulphuric acid:
parchloric acid mixture. The phosphorus content wag
expressed os per ¢ant en Ory woight hasic,
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ce Potamsium

Potagsiuaz content of the leefl sample uns
detorminegd fizme photometrically as suggosted by Jackson
(i958) 4n the triscig digesfz, snd was expresssd as
por cond on 45y weight Vasla,

d. Cgloium and mapgnesium

Content of caicluum and muagnesium was esticated
by Versens btitraticn mevhod using Gaicon ki LSrichyone
Black T as indicatora, on the veld digested samples
penbioned eariier., The contonts vero expressued as per cent
cn dyry welpht begls.

3. Annlysis of bioghermical constituents

a. Soluble sugars

The goluble zugurs present in {he powgaren
sawpler wore axtragted 1n sleohol and wers sstimated by
anthrons wethod (Dubole s 21., 1991), Thosz wers expressed
ae por zand oo dry welight Lasis,

bo chh ’

Ihe Tasidue left sfter extracticon of snluble
Traction of esrocaydratea was teed for this extioatior.
‘The staren frzetion uaw hydrolysed to saluble fracticns
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wIth 52 por eent perchloric ecld at 0°C for 20 minutes
twice as suggested by He-craady of #l. (1950).and the
content was estimatoed by anhthirone smethod, The conversion
factor 0,9 was used to calculate the starch content,

¢. Total phenois

The foftel phanciic cunsbtituents were ostivated
in the vater eatracés fywa thoe powdered samples by the
mothod, auggosted by ACAC {1970) with Fulins.Dannis reagent.

Tos oontents wers oxp1essed as por cony on dry wadght basls.
4. Froo apinc. agide

The Sree anino zold fractlons in tha leaf samples
wers esbrocted in aquote clechdal ant were gqualitatively
soparated by paper chromatography with nenutanocls acetde
acsds uater (B11:4). The amino acids vore identifled by
nibhyd:m eolour reaction,

0. Toivs)l ehlorophyll

Ghiorophyll 4n the fresily coilected samples wes
extrentst! in scotone by meeavating 1 g esnpls in a mortay
vith ecdd vashed sands A pinck of Ca 003 vas added to
avoild phegpbytin fornatliun. Chlorophyll estisaticn vas
done by yepording the e;‘!.fi'emntinl absorprivity of the
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filtered extract at 643 and 665 nm aa suggested by
Btarnes and Hadley (1968). The chlorophyll fracticas
wore estimuted using the following formulae.

Chl.orophyld tat o 12,72 “5663 - 2,58 5&5
Chlorophyll *bt = 22,867 A&S - 4,67 5663
Total chlorophyll = 8.05 Agpz + 20029 A

The contents were expresssd as mg/g on fresh
welght basis.

f. Catalame ectivity

The catzlass engyme activity of the fresh tissues
wag estimated by the method suggested by ACGAC (1970) on
the extracts prepared by comminuting 1 g porticng with
20 ng Ca 003 and vatey, and was expressad by the arbitvary
unite az 1 moles of 1!202 decomposed per hour per grom

of sample,
8. Peroxidase activity

Peroxidase cngyne activity wvas estimated in the
enszyme extracts propared by blending 1 g fresh sample made
into 1-2 om pleces, in chilled phosphate buffer pH 6.0,
by its colowr development resction with Guatacol
(O~methoxyphenol) in presenco of 1 per cent Ha0, us
substrate (Addy and Goodman, 1972).
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L. Boil anklysis

8oil samplc2 wers collected from the basins
of each polm to a depth of 50 cm frow the surface using
a hapmer driven soil $ube, The sorples wero collectsd
from 4+ pointa covering 1.5 m radive asround the palm.
The bulle of scmple wne reduced by quaertering., These vere
then odr dried, sicved to pass through 2 am seive and
storad., 7Tue soil pll was megsured in the suspensioch with
one part soil in 2,9 parts of water,

e nitrogen content was detorrwined by kjeldehl
digestion ond distillation method, The avellable P vas
extracted woing Bray Ho.71 ard vas estimated by the stannous
reduced chlorosolybdic blue colour method in C1 systam,
The available K was extracted in neuitral normnl awmmonium
acatate and uas entinated by flame exission spectroscopy.

IV dtatisticnl mmglysis of the data

Ine datn recorded on varicus morpholosigail and
ehanionl paramoters were anslysed as dosoribed by Snedecor
end Coochran (1967).

S8irmple linoar corralaticn coefficivuve woad
worked oulb betueen yilold and the characters under study.
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Chereatars wnich exniblted significant corrslstion with
yield vers selected to find out their interrelationsnipa.
Yicld prediotion models vere pyoposed baged on the
regressicn anelysis of these characters aud linesy predi-
ction equations were evolved,

Ths pathematical modsl of She linear regrsesion
equation is

b ¢
Y::ho-t-z b X
X=i

where b, 3 strenese B, ave the paranste:

erveraus 1) Bodng the purtlal xegrossicn «

Signifisanes of the regyraseicn coafficient

by using ths sdudandtds 3% test, The cosflicient o
multipie determinaticn (B°) was coleulated to test the
adaquacy of the £1ited model. The direct effect of various
charsctors were coloulated by using the statistic Py

B I
share 1 = i x 813

Oy

Exi u By of xi. gya = GQ_D. of yﬁ.ﬂﬁl



}'@Julz‘ﬁ




HEBSULIS

Thi.s chapter pregents the salisnt Lindings
fron the observabions reporded during the courss of
the stuay, based on general trend and statisticel analysis
of the date,

3.9. Ticld from the experinmentsl palma

The ylold data of experimentzl palms for six
Tears inciusivs of o year of invsstigetion have been
nresantad in Tebles 19, 1b snd 1¢. The classificaﬁm.
of palme to low yielding, wedium ylelding and high
yie12ing groups) wan ¢one based on thiz, Thoe low yielding
group of palms on &1 overags producad 2G.07 So 36,0 nuts
par psim anpuallys. In tho zadium yield group 41V rangsd
£rom 5.5 S0 93.83 muts per anmwm. T high yiolding
nelms praaucaﬁ 77,0 to 117.2 muts an_et overaege, amually,

The yearwise variamtion in the ylelding hebit
of the thres groups has been grapaically depicied in
Fig.1s The low yialding sroup oresented o nervow range
of variation compared to the medium and high yield
groups. From 1980-81 cnwards, all the three groups showed
sirilar trend. Thore was a general decrease in yleld
during 1980-81 pericd.
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Table 18, Yield of the experimental palmn, Group I
(Huts/paln/year)

1o 1077-178 1976-979 1979-180 1980-+81 1981-162 1982-83 Meen

1 k2 35 21 L5 26 36 .33
2 31 13 %9 28 1 50 35.00
3 20 26 39 36 43 52 36,00
b 33 18 - 17 35 36 27.17
5 15 19 27 38 3 30 26,67
6 18 35 30 23 %0 58. 30.67
? 27 19 2 23 38 (A M 29.17
8 36 29 17 18 42 51 32,17
9 46 33 23 26 46 51 37450
10 36 31 L2 30 29 50 .33
11 21 17 19 21 15 L 22.83
12 29 L7 29 25 51 L9 38.33
13 30 20 30 30 50 LY 35.50
™29 19 H 18 27 4“3  28.33
15 19 27 31 30 26 33 27,67
16 27 19 16 N %1 k. 28,50
17 16 21 32 38 33 L3 30,50
18 18 19 3 L1 36 37 31.00
19 21 37 32 28 23 L8 31.50
20 19 27 31 - 0% 38 38 29,50

Hean 27,15  25.05 29415 27,15  359.55 43.55 3143




Tahle 1b.

Yield of experimental
(Buts/palun/yeay
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galme, Group IX

.

Ble 1977078 1978-079 1979-780 1980-81 1981-982 9982+983 Mean

89

1
2 70
3 5&
50
5 b9
6 3
4 59
8
9 a2
10 49
11 L3
12 59
13 61
Y L 63
19 52
16 'Y
17 39
18 39
19 46
20- 69

¥esan 50,5

73
39
39
%8
89
LY
58
72
62
55
83
&

143

72
o
80
[
58
90
62

7.2

56
28
Ly
g2
&
8
%9
109
54
79
89
28
119
101
7
73
55

57
67

72.5

21
L5
61

30
Lk

Lo
62

F8YW 8

15

8 &8N

81

81
56

6345

N
65
63
72
67
78
53
-53
67.
78
101
67
98

. 60

90
102
50 .
51
50
69

68,9

65
66
79
87

89

83
Pe
o
75
84
Ar
&
70

108
83
87

M1 .
82

93
8o

82,25

58.00
52,33
57,17
96,50
70033
60.83
60,83
69.83
5150
71.33
73,47
29.83
93.83
82,67
72.83
75.83
73.33
62,33
69.50
67.17

68,13
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Table 1¢. Yield of exporimontal palms, Group III
(Buts/palm/year)

Pae 1977-178  1978-179 1979-180 1980-187 1981-'02 1982-183 Mean

1 57 92 8 % 73 127 101,83
2 67 80 79 89 12 107 89400
3 97 118 73 112 108 112 103.33
Y Lo 54 127 103 116 1 97:67
§ 8 70 117 & 78 M 91,33
6 77 111 - 127 116 13+ 126 115.97
7 10 95 117 99 81 126 103,17
8 &0 119 97 97 60 127 93.33
9 v 3 168 89 99 126  106.50
10 99 157 126 106 76 139 117,17
11 62 89 121 26 919 - 110 o83
12 60 83 & 72 108 126 65450
13 67 98 96 79 112 86 89,67
1 70 76 110 o B¢ 98 88,67
15 %3 98 96 79 126 90 €8.67
% 73 105 89 88 101 92  91.33
17 50 100 75 B 82 9 77400
18 i 98 71 D 95 8 8:.33
19 117 102 Vel 60 63 & 83,33
20 67 87 76 79 90 82 80417

Man 740 95.75 102,55  90.65  Gwb5 1004 93.97




Average yleld (Nuts/palm/year)
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3.2 Morphological charncters
3.2.1 Mumber of leaves yetsined by the palm

The average number of leavVes reteined by the
paln was computed fron the bhimonthly obsexrvations collected
yeer rounds The data pertaining to thias are pressnted in
Tables 2a, 2b and 2C.

Lov yielding pmlnm, in general had lesseXr number
of leaves on the ‘croun at any given time, In the twenty
palms of this group observed unier the study, it ranged
betvesn 20 and 33.33. In the medium yileld group this range
was between 2 and 40,5, whille 1t was 31 to 40,63 in the
high yield group of palms. The general wrend nas oeen
given in Pig.2,

Zhe simpla 1linear correlation coefficient betwsen
yield and nusber of leasves uns vorked out. It wvas found
thot nunber of leaves hed a aignificant positive linear
éarmlatim with yiold (» = 0.697+%), The pariial regressiocn
coafficient of muber of leaves snd yield was found to be
positive and significont (Table 19). The path coefficient
analysis indicated that number of legves do not have marked
direct effect on yield (Tablae 20).

Whan tha intoer relationsghips bhebtwaen the numbey
of lenves snd other cheracterg were studied, it
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showed that this charaoter hed aignificant linesr
correlation with ieaf potassium (r = OML89*+) chlorophyll
(r = 0.817*+) totsd phenols (& = «0,576%%) and leaf
nitrogen (r = 0.312¢).

3'2'2 Maf l.ngth

The observaticns on lecf length of the experi-
mantal pelins are shown in Tables 28, & ant 2¢ end thwe
general trend is represented graphically in Fig,2.

The observations indicated that there is an
increass in the averagoe length of leal corrasponding %o
the increase in yisld. In the low yield group the leaf
length ranged batween 3,86 to 498 metres. It was
betueen 4,56% and 5,98 r in mediun yield group and batween
b.27 end 6,36 @ in high yield group.

There was a significent positive correlation
between yield and leaf length and the linear correlaticn
cosfficiont (r) wam worked out as 0,674+, . Regreasion
analysls also indicated that the partial regression
coefficient is significent (Tnble 19). The direct effect
of leaf length as obtained froam the path analysis is
shown in Table 20. his shows that a 1 per cent change
in leaf longth will be followed by about 0.3 per cent
change in yicld.
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The intercorrelaticns betwess verious
morphologicnl end cherdeal characlters wag also ostudled
‘and i1t was observed that the lengin of leal is signie-
ficently correlated vith leaf muiber (¥ = 0.627*#)
1esf nitrogen and potassium (T = 0.297%and 0, 336%+)
ard also with the leal chlorophyll content end solubls
carbohydretes (r = G.L60*% and 0.3%12%). It was also
recorded that a significent neugutive coyrelstion exists
for thie character with the total phanolu prasgent in the
leaf (> = =055 ),

3,2,3 Petiole leongih

The petiole length recorded from the palms
nelectad for the study im precented in Tables 2a, &b and
20, The gereral trend is shown in Fig.2.

From the data collectad, it in Observed that
there 18 p considersble difference batueen the low yleld
group ond ths medium yield group whils that betwwen the
lattsr end the high yield group is not so. The mean
length in low yield group was 1.08 m end 1,27 w ang
126 m respectively in medium and high yield groups,

$he relation betwveen yield end petiocle length
was found to he linesr with the cormelotion eocefficient
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097+ 2, It was also signifleunily corrolafed with
the total langth of leavos {z = 0.5t*»), gnd leaf
numboy (¥ = ChGise),

2.1 HKumber of leaflets

Tables 28 o 2¢ ghiows the nuzber ol leallols
recorded fron the esperimenial pelms. In the first
group it ranged fyon 48 to 260, Group IX had 208 to
o6% lenflets wnile group XI1 had 213 to 276 lenllets,

The sizple linesr correlaticn bstusen nurber
of leaflots snd yielid was found to be signifiomnt
(¥ = 0.507%*), It alao hed ninilar relation with leaf
number, leafl length and péticle length, Among the
chenicel ‘constituents chlorophyll and leaf potassium
péstod significant positive correlation while total phenols
recorded a negative coofficieny (Tebie 18).

362.9 Moan leaflet langth

e duta on mean leaflet Jength have boen
given in fobloc 2@, @b and ¢ In group I; 4t avereged
to 87,16 om wiilo 1t waw 93,65 oo in greup IT end
68,77 cn in group 11l
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Otatintisel axelysis showed ilat there is no
oonaiatont reletionstdp botusen yield and leaflet length,

3.2,6 Poriogdcily of leol emergcpce

The maobar of days olepsed betwean the emergence
a two succescivo leaves in each paim hag bsen computed
| and given iZn Fehies Ja, 20 and 2c¢, The relation of thise
cherectey: vith yield has beon shown in Fig.2. Approxie
petely 36,4 days olonced betusen two successive leafl
emergence: 1in the low ylelders. It was about 28.% days
in medium yioldars gnd 28.3 days in high yieldersw Consle
dering this as the leel production gapredty of tho palms,
it could bo observed thet the differcnce betuween Low and

medivn yielders vas cansidersile.

Trere vas g slgnificant negative correlation
betwean the periodieity of leaf production and yield of
pains, 1t wﬁs gleo observed that similay selsticnship
exists for thic ¢hargeter uwith lear number; longth,
petiaﬁe Jength, lenf potmssiun und leaf chilorophyll. With
total phenols and leafleot nuober iV had & ponifive
coryeletion (Tadbla 18),

3427 G;rth af the trunk ab coller region

Tha dats pertaining to thio have been vlven 4n
igbles 2a, &5 and 2¢, In the low yield group, it ranged’
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Table Qu, Morphologicel choracters of the expsrimental palns,
Group I

Msan  Tength lLength  llo,of Mean Pariodi~ Girth
8l, Hosof of of lesf~ length coity of at

Ho, lenves leaf petiole lets of leaf= leaf collar

() () lets emsrgencs (om)
(em) (days)
1 22,33 h.38 1.10 182 73.50 40,60 68
2 27,83 .62 .13 198 &4.,00 32,73 64
3 25.67 bk 1,02 176 98,0 25.71 62
L 2,50 4,52 120 214 &, 00 ‘30,00 65
5 20,00 L.M6 0,65 18 85,00 40,00 53
6 29.17 k.28 1.06 210 85.20 25,71 61
7 2167 W, A 1.1 192 86.00 40,00 68
8 .85 L. 1.0 226 86,00 40.00 &
9 32,50 1,88 .15 220 8400 30,00 72
10 31.33 he32 140 268 68479 32,73 7%
11 33.33 4%.10 1,20 212 79,00 32,73 71
12 0.67 W52 1,27 239 78.00 30,00 68 -

13 28,00 4,72 154 250 10340 30,60 73
.33 4,33 1.09 216 85.00 32,73 57
15 2933 N3t 1.00 178 73.50  30.00 3
16 22,17 4,58 .26 186 86,25 .00 A
17 23,67 3.88 De79 192 76.C0 32.73 56
18 21,50 Wit 0.8 21 98.00 32,73 53
19 33 4,91 0.8 260 114,80 30.060 81
20  33.33 L, 75 0, M 256 8%.2 30.00 &

Mean 27.00 W49 1.08 208,8 87,16 32,39 66,15
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Tahie 2b, Morphalogical characters of the experimentsl palrcs,

Group I
g,  Loan Lensth lemgth  Ho Ol Yemgtu city of Garth
No. leaves lesf  petiole lets  of lenf= loafl . ecllar
(=) (m) lets exorgence  cony
{om) {doys)
1 .50 538 .07 A 98,00 3273 66
2 2933 5.9 1.6 238 10,00 30,00 72
3 32,67 S 1,20 208 85.75 25.71 69
b 3633 559 M2 228 95.25  25.71 78
5 IH0 572 1.1 248 92.75  25.71 65
6 .67 W89 1.08 226 98,00 /.71 71
9 3967 5.29 1.38 23 91,00 30,00 86
8 F 00 5.63 1,37 232 2,00  25.71 81
9 39.50 5.22 1,28 252 100,00  25.7% &
10 37,33 5098 1.50 26 98,75 30,00 &2
11 4050 5.71 1.3 232 10,60 32,73 87
12 32.17 W61 1} 230 880 25.71 82
13 38,00 5.6 1.13 230 83,0  25.71 n
% 33.67 5% 1,37 256 96,00  30.00 1]
15 31.50° St 1.60 232 9,50 30,00 86
16 .00 W67  1.52 48 101,00  25.71 &
17 29,590 %.82 1.03 236 105.00 30,00 75
18 33.50 5.09 1.23 240 88.88  32.73 78
19 39.00 %, 78 1.06 248 81.00 32473 76
20 32,50 b,79 . 208 81.75 . 25.71 70
Mean .29  5.27 1.27 237.5  93.65 28,40 27.25
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Table 2¢. Morphologicsl charactera of the experimental polns,
Group IXX
81 Hean langth Length No.of Hzan Periodi- Girth
ﬂo. No.0f of of lenl~ Jength city of at

* leaves leaf peticle 1lets of leaf~ leaf callar

(n) (m) lets epsrgence (cm)
(cm) (days)

T 40,83 5,10 1.23 232 66,0 295,71 73
2 37.83 5.26 Yo tte 276 81.3 25.71 27
'3 50 5.35 1.26 28 102,95 30,00 il
b P17 559 1.52 - 108 97.75  29.73 98
9 39.00 5,87 140 25% 81,75  25.73 20
6  F83 5,80 149 ag2 87.2 25473 82
7 39,83 SH0 1.2 236 80,67 25.73 75
8 39,17 5.33 1.27 226 89.75  25.73 70
9 38,50 6.13 O 230 100,0¢  30.00 76
10 37.67 6,38 1,37 230 88.75  25.73 82
" 36.00 5,43 1.38 256 92,20 30,00 &
12  F.83 W72 0,99 26 90.80  30.00 68
13 32,67 .73 1.30 20 9140  30.00 77
1 32,83 G.& 1.23 246 90,80  30.00 69
1% 35.83 W27 1.32 230 90,60 30,00 73
95  31.83 4,87 1.23 238 79,25 30,00 67
17 31.00 4,88 1.09 232 90,80 30,00 20
18 32,83 5.2% 1.13 240 104625  30.00 69
19 32,83 W&.99 1e15 232 57.2 30,00 71
20  35.83 W88  1.11 213 B6.00  30.60 73

Meen 35,59 5.26 1.26 237.65 88,77 28,29 759
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bstueen 53 and 7% ca, In medium yileld group it was
between 66 and 96 ¢m ond 4n high yield group it was
between 67 and 93 om. Statisticsl analysis indicatsd
that ths girth of pslm had a significant positive corre-
letion with yield (r = 0.,508+x),

3«3 GChamleal conshitusnuis
3+3.1 Totsd nitrogen in the loal

folisr nitrogen content of the pamples drawn
frow the experimental polme éuring HarcheApril and
Septenber-Dotober i3 presantsd in Yable 3, The vardation
in foliar nitrogen contant is olao prasentsd graphically
in Pig.3 conaidering the pesn values £rom cach yield group,

Ghe variationa obssrved were within a yange of
0e 979 peox cent tc 1.97 per cont im the first group, In
the gréaup II 4t rangoed botween 9.435 par cent and 2,669
per csnt while in group III it was botueen 1,35 per cent
and 2,695 por cent. o genoral observation was that
the follar nitrogen was Jow during Septopber-October period
compared to that during the March-Apwil period.

Uhen the relation babtween leal nitrogen contsnt
and yivld was studictl a4 significant positive linear
goerralaticn betwewn those two was observad (I = 0.L18ese),



Tatle 3. Eitrogen content of leaf (per cent)

Yicid groups
&1, 1 2 3
NOe  papiod of sompling Ha- Poriod of sampling . Period of sampling
Mareh  September - Merch Saptembsr = March Septenber
1 2.2% 0, 0 1.570 2.80 Te22 2.010 2,80 1.57 2,185
2 1.68 157 1,625 1.40 2,02 1.790 1.95 1.63 1795
3 1.68 1.75 1.715 1.68 1.63 1.655  2.2% 157 14905
L 1.90 1.69 1.825 1.96 1.91 1.685  3.36 1.32 2.30
5 1.68 113 1.:30 1.9 1.0+¢ 1.685 1.62 1.22 120
6  1.12 1LY 1295 140 147 2435 2.4 2.09 20165
7 140 1.27 1.385 1.62 1.69 1.655  2.58 1422 1.930
8 2.52 1.09 1.85 3.76 1.57 2.665 2,58 1.67 2,225
9 2.2% 1.57 1.877 - 1.68 $.88 790  3.08 1.75 2.%15
10 3.02 1.61 1415 2.2% 1.4 1.690 1.68 2.18 1.930
1 1.68 1.37 1,525 2.2% 1.57 1.905 2.80 1.52 2,150
12 1.68 1.88 1.730 2.8 181 2,305  1.28 1.27 1.275
13 206“* Q.72 1.580 2.2’* te 32 1.?80 1."0 132 Te 350
1 2.2h 1.32 1.78 1.96 1.52 1. 740 1.96 1.59 1.775
15 2.10 foi1 1755 1.38 1632 1350 2.80 1032 2,050
16 1.68 1032 1.50 1.96 1e32 1540 3,08 147 2.275
17 2.80 1o 1.570 2.58 1437 1.975 2,09 1.76 1.925
18 1.12 G.83 0.975 1.68 2,02 1.850 2.2 1.63  1.935
19 2.2 1.57 1.875 1.63 1.63 1.665 1.96 1.63 1.755
20 1.68 1.270 140 RV 135 3.92 1.h7 2.69%5

LE
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Foliar nitrogen content alss had positive correlation
with potasaiup content in the leaves (r = 286%), litrogen
had a significant partial linesr regzression with yleld
{Table 19). The path ccefficient analysis giowed that
one per cent change in fcller nitrogen level wilil be
fellowed by 0.15 por cent chauge in yleld,

3e3.2 Phosphorus content in leel

Enta presentsd 1n Table & relate to the phosphorus

statius analysed during March-April and Sepliemberedctober

in the thres yield groupm, The phogpliorus content was
generaily higher durlng September-Octobar peasoni: In

gyoup I, the mean valuzs ranged fyom 0.133 per cent to

D248 par cond wbille o gréup I1 4% was Latusan 0.153 pexr cent
and 9,248 per cont, The third grous shoven phoaphcrus
contant ranging Lrom 0,118 pav. cont o 0,373 0 cent.

TThere wea no gigoificant linear correlation for
the phogphiors content with yield fyowm the palms. Bxcept
o7 & glindficanty lingor correlation exhibltod with
pobsgsiuy Ly = 0,305%) phosphorus did not show any rela-
ticnship with other chezical and werphologieasl charoclors
studicd.

3.3.3 Potossiun eont@dt in lenf

ihe foltar potassiun level was found to vary
within 0,95 per cent to 1.55 per cent i the 1iw yield group,
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In the pedium yield group iths verlation vas vithin a
vange of %.275 per cont to 2,025 ond in high yield group
4t was betuwen 1,325 per cent and 2,175 per cent (Table 5,
Fig.4)s Tho overall potaasium status was low during
September«~lutober poriod, There was 8 marked difference
batusen the lovw and medium yleld groups in terms of
potanssium but betwech wsdium and high yleld groups this
diffsrence was not that projected.

Monitoring the relaticnship bstween potassiun
gontent end yleld, it was found that high linear correlation
oxlsts betyeen those two (P = 0.6%%%), The partial
regression coefficlent for potassivm on yleld was found
significant (Table 19). The Cirect effect of potassium on
yield was found to be 0,289 (Teble 20), . This indicated
that nhout 0.3 per cent change in yleld can be cbrerved
with one per cent chenge in follar potassium level. lLeef
potassium gnd chlorophyll also exnibitsd algnificant
correlaticn (r = 0.36"%). There was a negative correlation
between totsl phenols and potagsium in leaves (T =-Q,4697+),

3.3.% Ceiciun content in leaf

The calcium content in leaves recorded from
the samples 1s given in Table 6, Hoan calcivm status
rangod fxom 0.3% per cent to 0,525 per cont in Group I,



Table . Fhosphorus content of leal (per cent)

¥201d graups
81, 1 2 3
¥oo  parsed of semplang o Period of samiling Porsod of sampling
Morceh Seplember ] = March September ean ¥azch September
1 0.152 0, 221 0. 167 0.245 0.250 0,248 0,152 0.260 . 0,206
2 0,152 0. 221 0. 187 0.152 0.231 0.187  C.128 0,270 0,159
'3 0,128 0.221 . 175 0.128 0319 022k Ge 192 Ca 25 Ce219
L 0,08 0.221% 0.153 0,08, Co221 0.153 0.7108  0.270 0.189
5 0,152 0.295 0. 224 0.108 0.201 0.159  0.128 0. Fh 0,236 .
6 0,177 0.313 e 245 C.152 C.250 04201 Qs152 0.214 0.182
7 0,128 0. 245 ©.187 Q.04 Oe245 0e165  CeOEHF  0.152 0a118
8 0,064 0e221 0,743 0177 OB 0211  0.108 0,245 0.177
9 0.108 G.221 0.165 0,128 0.358 O.248 0.201 0.221 0.211
10 0,128 0.260 Oe 1 0.085 Qe 2§ 0165  Cat52  0.202 Ce177
1 0,06 00201 0133 017/ Q.221 0.%99  0.20% Q. bt 0.273
12 0.152 Oe 25 0199 0.108 0295 0202 0,108  0.221 0. 165
13 G0 0.368 0.225 0.108 0.221 0,765 Ga 7208 0.295 0.212
Tk 0e152 0245 0.181 Ge128 Ce295 0.212 Ce128 Os 5 0.167
15 0.428 0212 0170 0.103 Ce260 Ce1B2 0,177 04285 0.231
15 0.128 0.221 0.175 GeO 0.270 0.177  0.177  $.358 0e273
17 0.20% 0e22% 0.211 0,00 Co Feit 0e21%  0G.108  0.295 0a 202
18 0. 152 0.201 0.177 C.108 0270 0.189  0.108  0.177 G.143
1% 0.177 0.5 0.187 Co178 Ce295 0.237  Ce221 0,270 0.245
20 0.128 0221 0.175 e 177 C.221 0.199  C.168  0.2%5 0.202
0132 Je 1 0.187 0.135 0.263 0.199 Ol o261 0,202

5
18

0%



Table 5. Potagslium content of leaf (per cent)

) Yiold groups .
51, 1 2 3
¥oo  period of sampling . Period of eampling Period of saupling
Maan lean Mann
March Septesher Mexrch September Maréh OSeplember

1 1.325 1.150 1.238 1.65 1.90 1775  1.55 1.65 1460
2 1.50 1.20 1.35 1.35 135 1.35 2.0 1.50 1.775
3 120 1.20 1.20 1.65 159 1.60 12725 155 1.536
L 1.45 1.25 1«35 1450 1.30 140 1.80 1.75 1.975
5 0.90 1.00 0.95 1.60 140 1o 50 1.85 1.60 1.725
6 135 145 ) .75 1.50 825 1,70 1.50 1.60
7 135 110 1225 1.25 1.60 1425 1.30 1.35 1325
8 1.4%5 1.20 14325 1975 1.70 1.838  1.55 1.35 145
9 1.35 1.45 150 1.80 2.00 1.90 485 1.95 1.90
16 1.05 9.95 1.00 1.05 1.50 1275  1.55 1.95 1.75
r k| 1.525 1300 YRIY 1.55 1.95 1.80 2,00 1055 1775
12 1.60 1.50 158 1.95 2.10 2,025 1.65 195 1.80
13 1,225 0.70 0563 1.75 1.9 1.825 1.85 155 1265
% 1.65 165 1.65 130 1.0 160 2,05 1.6 1.838
1% 160 1.20 140 1.95 1.55 1.95 2.10 2,25 2.175
1% 145 1430 1.375 170 1425 1575 1.50 145 14625
17 1,40 1430 1350 1.80 1.60 1.70 1.65 1.30 1475
18 1.50 149 1475 1.55 1.35 145 1.60 1.0 1.50
19 1485 1.15 1.50 2.175 1.30 1.738 1.50 1460 1.60
20 1«35 10 30 1. 20 1.20 1.55!, 1.925 125 1.85 1.55
Mean  1.4Oh I 1.322 1 .655 1.603 1.629  1.798  1.605 1.662

1%




Fig.3 RELATIONSHIP BETWEEN NITROGEN CONTENT
OF LEAF AND YIELD
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0e33 par cont to 0.525 per cent in group IX and 0,265
per cent o 0.52 per cent in group IiI,

There was no congistent trend in celcium cantent
in relatian %o pleld,

Je3.9 Magnesium content in leaf

Table 7 presents the veriaticn in teras of
nagnesiun ohsarved in the exporim-ntsl palms under tnree
groups, A slightly higheyr mmgnesiun level was gbserved
during Seplteuber«Jdotober periocd. Jenerglly it ranged
£yum G.08Y per cont to 6,325 per cent in low yield group,
0.092 per cent to (.39 per cont in nediun yield group
and Cu % per conbt to 0.26 per cent in high yield group.

The negative lingar correlaticn observed batween
magneaiun status and yield was not significant,

3036 Hutrient zatsos

From the data collectsad on the nubtrient stetus
of the pclma, various nutrient ratios wers vorked out
gnd their rslationships with the yield of palms were
enalysed (Table €m, St and Ec), Ancng the nutrient
ratios studied N/Ca, E/p, K/Cn, X/lg and E/Ca«Mg showed
significant linscar correlation wilth yield of palas (Toble 17),
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Table eao

Nutrient ratios in leef,.Group I

K/Cas¥g

%. N/P N/K K/Ca §/Kg K/® K/Ca . K/¥g Ca/Ng
1 B8.h2 .27 3.65 18.47 6.8 2.88 .56 2,40 938
2 8.71 1.20 4,22 13.5% 72 3.51 11.25 2.67 3.21
3 9,83 143 5.53 10.09 6.88 3.87 7.06 2.50 1482
% 1197 135 %o 56 13.04 Be 5 3.37 Q5% 2.49 2.88
5 S 1 1.51 3.25 6.09 - 2,16 Lo YR 1.87
6 5e29 0.93 3.81 9.25 5.71 3.18 10.00 2.92 2.3
7 2.16 1.09 3.66 8.90 6457 3.3 6.28 2619 167
8. 12.67 1.36 539 1245 930 3.9 9o 1t 2,76 2.31
9 1140 .3 5.68 872 8.51 Lok 6.51 257 154
10 12.%5 2.15 4. 39 19.32 5e16 1.79 8.00 1.46 % .L8
1 11.51 1.08 3.11 8.87 Ou - 2,68 8.20 2.13 2,85 -
12 8.97 1.15 5«09 7.12 7.81 43 616 2.63 Te46
13 7243 1.9 3.73 6400 e, 26 2.% 3, kb 1632 1.69
1P, 9,83 1.08 346 8.48 9,12 3.20 5.89 2.798 2,45
15 0. 1.25 S0 8.56 8.29 Y31 6.83 2ol 1.59
16 8.60 1.09 %29 8033  7.88  3.93 7.8+  2.99 1.9
17 9e 146 4,69 8,95 6,40 3.21 6ot 2.11% 1.9%
18 5,52 0.66 2.k 1083 8.3 3,69  16.39 3.01 Ll
19 40.0Y 1425 L, 12 5.77 8.0 3.30 k.62 1.92 140
20 10,28 0.06 RIS ol 7.99 79  9.82 2473 2.59




‘Teblie 8b.

Hutrdent ratios In-leef, Group II

'31.

5/p

Hoo /P n/K K/Ca 8/¥g E/Ca R/ig  E/CasMg  Ca/ig
1 8.12 1.3 %,96 7.73 717 %38 6.53 2.67 = 1.56
2 S 1.27 %.39 $0.06 7o Sl 346 TPt 241 2.29
3 RS 1.03 LR 5.71 7436 4,207 Se12 2,12 1.29
X 11,05 1420 h.32 6.2k 9,18 3.59 Se19 2.12 F A
5 10,91 112 h.32 8,02 9.71 3.8 7o Ve 2.50 1.85
6 7o 0.88 2.73 Sa e 8,09 3.10 'R 74 2.15 2,28 .
7  10.06 116 4,09 10,68 8,66 .52 9 19 2,55 2,61
8  12.63 145 7.51 15.68 8.7% 5.18 10,81 3.50 2,09
9 7.18 O P 3.79 791 7466 YhoCh 8.1 2.73 2,09
10 10.2%. 1433 3.67 650 7.73 2.77 %.90 177 1.77
11 9.57 1.06 5«01 16. % 9,05 Yo 7tr 15.25 3,61 3.22
12 10.09 1o 14 6.9% 12.81 10,05 G 11.29 3.97 1.83
13 10.82 0,93 Lot .13 11.09 L 9.36 2.92 2,21
1 8.23 1,09 5.89 14,38 2.57 Gali2 13.52 3.8 2.k
13 7% 0,71 346 13.50 9,64 L9 17.50 3.57 3.90
16 90 27 1.11 W56 R 8.33 %.10 7.56 2.65 1.85
1? ' 9.23 . 1016 !*012 5006 09‘7’ 309” 1‘”035 1095 1'2]"
18 9.79 1.28 Ge20 " 20.10 7.67 Lt 15.76 3.28 3.5
19 7.0 0.95 L 11.82 735 b, 2k 12.41 3.16 2.93
20 7.21 0. 9% 2.50 6.83 7.65 2,695 7+ 26 T

2.

o
N



Table Bec. Rutrient reotios in leof, Gronp IIT .

so. B/ L/ B/Ca /8 x/p X/Ca KMz  K/CosMg CofMg
1 10.6% 137 6.52 10,07 777 .77 11.03 333 a:n
2 9.02 1.0% %:08 10,68 8.92 4.03 10.%75 2.93 2.67
3 8,72 1.16 4,70 13.61 7.49 Lo Ol 11.62 3.00 2.89
% 12.38 1.32 5.78 1. 1% 9,39 L,38 8., 45 2.88 1.93
' 5 5,02 O, g2 3e 89 7-"3‘7 s 31 4 73 9008 3' &@ 2.92
gC) 1193 12..3% 7.09 3. 62 8.82 525 10.05 3,05 1.92
7 16410 143 b,32 8o 19223 3.01 6402 2,01 2,00
8 12.61 1.53 6. 11.71 8.22 4,39  7.63 . 279 1.7
9 115 1.27 847 18.16 2,01 6.67  19.29 k.55 2.
10 10.90 1.10 8413 8.73 9.89 5e56 7.92 3.27 143
1% 7.93 1.22 5.08 W69 6,51 %.18  12.G8 3.90 2.89
12 775 0.7 Le1d P11 0. G481  12.86 4,00 . 2.21
13 6.38 .62 3.33 8.60 7.80 4,07  10.51 2.9% 2.58
e 9,%1 Ye 7 %.08 12.59 9.85 b,22 13.03 3,99 3.09
15 8.92 )e 95 5e57 10.96 Qo2 5.88  11.57 3.90 1.97
16 8.35 140 5.00 B.75 5.96 3.57 Sa25 2,27 1.75
17 959 1.31 L 10.13 7.32 3.78 7476 2,54 2.05
19 2.3 1.12 3.63 8.76 6.52 3.23 7.581 2,29 242
20 43.83 1.7 719 17.97 b13  10.33 2.95 2.50

7469

LY



3:3.7 &oluble muzars io ieul

ma:b:té 0 gives the amound of soluble sugars
in the sézma)les end Pig.Y showe the generd) trand betwsen
yield groups over the two periods, In the low ylelding
palms, scluble carbehydrates were found varying between
0,581 per cent and 1,297 per cent in tho medium yleld
group 1t vas from 0,758 to 1.646 per cant and in the high
yieid group 4t was from 0,781 per coot to 1.395 per cent.
The Qiffarsnce obseyved between tlie two poriods was not
that projected in ths high yidla group éowpared to the
gther tusc grotipss

Fyon tho statistical enalyeis 1t was eoncluded
that fshera is a sisnifieant corralation Lotveen yield of
palus and csntent of golublo sugors 40 leaves (r = 0,362¢),
With regapd {0 the intey corralobions siudiied, 'wis
censtitusnt wae found to have significant relaticnship
with totsl chlorophyll content in lesvas also (¥ = O, Ffee),

Soluble Sugars hod a significant linear regression
~on yleld (Teble 19). The divect effect of this constituent
on yisld vas not muarked (Table 20).

2: 2,8 8tavrch conkent in leafl

The €nta pertaining o this eyre given in Tekle (0.



Table '9. ©Soluble sugars in leef (per cend)

: Tield groups
e 4 2 - 3
Period of sampling - Pericd of sampling Pericd cf sampling
, Mean Moan Maan
Mareh  Geptopber Harch  Seplember Harch September

1 0.878 0,578 0.878 1.505 1.049 1.247  1.088  0.955  1.022
2  0.580 0.581% 0.581 1.9 0.703 0.9% 0. 951 1.038 0.995
3 0.903 06503 0.593 0.898  0.808 0.867  1.1%% 1,398  1.29%
Y 0.986 0,985 C.935 0.726 0.657 0.697 1.281 0.811 1.046
5 0,936 0.985  0.986 0.689 0.8 0,787  1.646 0,968  1.207
6 0,878 0.878 3.578 0.880 1.281 1.081 1.329 0.955 1.1k2
7 0.957 0.557 0.957 1.130 RS 1.388 0.878 0. 929 Oe 0%
8  0.98% C.783 . 0885 1.007 1.281 11N 1.017  1.13¢ 1.07%
9 0,783 0.783 0.783 1.233 0,666 0.950  0.829 1008 -0.919
10 0,623 0.557 0.795 0.8311  0.9%2 0.877 1.681 1.G66 1.37
1 1.098 0.722 0.910 1,066  0.7CH 0.885  1.357 1353  1.355
12 0.955 0.578 0.917 12129 0630 0,880 0.0 047 0.7
13 11445 0,836 1o et 1.098 0. 70% 0. 501 0.981 0.833 0,907
W 1.098 04666 0. 682 1.312 0.320 0.916 0,930 0.632 0.761%
15 C.3929 0,806 0.868 0. 747 0.550 O M9 1235 1.729 1.483
16 1,663 0.806 1.23% 0.811 0. 7Ck 0,758  0.B06 0,768  0.787
17 0,726 0e 852 0.789 Ce725 0.630 0,696  ¥.017  1.130 1.074
18 1.663 0.930 1.297 1.233 1.017 1.120 0.830 0.E56 0. Gs3
19 1,098 0. 743 0.921 1129 0.506 Ge&e3 0.830 1130 0. 980
20  1.008 0592 0.750 1,800  1.049 1425 CaZ3  0.833  0.813

Mezn 1,013 0.621 0917 1.050 Ce. 859 Ce 955 1.073 1.003 1.0238

6%




Fig.5 RELATIONSHIP BETWEEN SOLUBLE SUGARS
AND YIBID
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The aean atarch content over the two pariods
varied from 0.719 per cent to 1,953 por cent in group 1
0,665 to 1.4%1 par eent in group II and 0,719 to 1,286
Per cent in group IXI.

‘Mo relationship of this constitusnt with yield
vas not foumd significent in the linenr fashion.

2.3.9 Total phanols in Lemy

The values for toterl wphencls iv leeves estiaated
as tanning have ﬁaan given 4in Table 19, hile 1t ranged
1.78 £0 3.75 per cent in 1ov yielders, 4n thuc medium yleld
group 1% wee legser %o & consideravle extant putting a
range of 0478 par cant to 2.596 per cent and thers was
no auch change for this in the high yieid group vhere the
range was betwsen 1.20%1 to é.ss& per cant. It is also
seen thet during Saptembar-ﬂého’ber pericd the amount is
sliphtly more cozparéd to March-April poried (F:I.g,6). The
total phonols showed a significent negative correlation
wAth 31010 of palmz (r = «0.553*¢), I%s relation with
lagf potoasium and chlorophyll was glso aignifieent
(r = «0L1600% nnd «0l85%2), The paftinl regression
aoeffindent for tho effect of totel phencls on yileld vas
Also found to be significant (Table 19). The direct
effect of this constituont cob yleld was foumd to be vexy
low (Zable 20). .



Table 10. Starch c:cmtmt in leoal' (per cent)

Yield groupn
81, 1 , 2 3
Hoe  perdod of serpling - Pexiod of saopling © Partod of sempling
March  Septezber o ¥srchi  Septeiber = Norch  September
1 1485 0. 709 1.097 1.260 0826  1.043 0.756 = 1.333 1.045
2  0.756 0,958 0,557 1.161 0.k66 0,813 1.041 14369 1.205
3 1,101 0,802 0.957 0.801 1.228 1015  1.269 0.601 0.93
b Ol 0.781 0.911 0.825 1.012 0.919 0.825 1.228 1,027
5 Q.82 0,709 0.803 0. 98k G826  0.505 1.200 - 1.26% 1279
6 0.687 0.877 0.782 0 08 1.297 1T.4%7  1.01% 1.333 1.172
7 0-95? 009@'} 00930 1-368 1.511* 1-“13'1 0-9@* 0.8?7 0+930
8  1.hu5 0.757 1.101 1.227. 0.826 1,026 0.642 0.958 0.780
9  1.16% 2.781 0. 971 0.957 1.228  1.09% 0.501 1.261 1.031
10 1.131 1.228 1.180 0.621 0.877 0.9 0.801 1.0%2 0,922
1" 1,041 1.359 1.205 0.957. 1.012 0,935 0,732 1,26%. 0. 997
122 0.9 0.958 0.971 0.903 0.985  Q.94%  1.161 0.958 14060
13 1.227 2105 1.666 0,708 0757  0.732° §.792 G5k 0.666
.1 0. 622 0.786 0.2 0.802 0.722 1.011 o.h2s 0.719
.15 0. 536 0,562 : 0.719 0.657 Q. 643 0.665 1101 0.580 0. 50
16 1.071 0580 0.825 0.708 1.228 0,968 0.621 0.357 0. 1089
17  0.852 Ca501 0.726 0.732 0,960 0.6 0,780 0.E%3 0.711
18 1485 0,622 1.053 G732 - 0688 G710 1.161 1.408 1.285
19  0.093 3.003 1.953 0792 0.90%  C.848 0.930 1.162 1.0:6
20 0.663 2.3%0 1.527 0,903 0.733 0818 Q.42 0.853 O 47
0.992 1.066 1.029 0.898 Oe 1 0.920 0,918 0.973 0. 86
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Table 11. Totel phenvlic coapounds in leaf (per cent)

 Yicld groups
g, Period of sampling " Period of sampling ' Poriod of sawpling
ﬁo. Moan. Mean o Mean
* March - Septacher . Varch Septexber kgreh Sspicpber
1 2.77% 2.872 2,522 24628 1.%8 2,238 2,113 1.08 2,031
2 3.292 3.307 3.3:0 2.059 3,019 26535  1.508 1550 1749
3 3.828. 2.5 3.209 2.5 2,055 2,305  1.598 2431 2,015
h 2,089 1.59% 1.781 1.5C% 1.8 1.726 1,550 1.789 1.670
5 3.3 3.222 3.9%0 1.8 1.973 1.861 1789 1,508  1.649
&  2.5% 2,761 2,658 0,722 0.23 0,478 1.789 2.919  2,3%
7 3.1%6 %, 109 36653 1.508 1.646 1.577 1.6% 1.6 1.6
8 3.016 3.15% 3.106 14693 Ce913 1.030 1.508 1.789 1.64%9
9 3,387 3.357 3.357 1.598 3.015 2e 307 12173 2, 47 1. 760
10 2,628 3.357 3.008 1.598 1.550 S 2,171 2,835  2.503
11 2.1421 2.9 2.235 . 1.550 1.693 |a 622 1.217 3.896 24556
12 3.600 3.397 3 1.948 1264 o606 3,197 1,789  2.,h93
13 1460 2,750 2.110 2.293 .82 2,068 2,628 1.217 1.922
1t 2.293 2760 2,527 T2 1.508 1.675 1,460 1.0%% 1452
15 2.628 4,871 3,750 2.421 2.293 2.357 1.099 2.197  1.648
16 2.357 3.780 3.07% 2421 2.771 2,596  2,h2% 1460 1,941
17 2.771 3.895 333 1,69 2,229 14901 22357 2,055  2.206
18  2.1490 1.709 2.100 2,230 2.293 2,262 0.9 1,598  1.261
19 1.8 2,771 2,360 2,229 2.230 2.230  1.508 2431 1.970
20 2,113 2,357 2.235 2.230 2,590 2490  2.055 1.%:8  2.002
Mean 2.692 3.008 2.85 1.915 16937 %923  1.81 2,042 1.926
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3.3.10 Free anino acids (FAA)

o FAR present in the crude leaf extraots were
separated chromatogrephically and were identified by
ainhydrin 'co'.!.oui‘ reaction. Quantification with the
chromatogran was not aﬁtemytad but 1t was conclﬁdcd that
the FAA are present only in tracos. There was no maried
aifferance between yield groups in the type of amino aeids
located but for the d'iﬂ'ei'encc with rea;a:irﬁl to alenine

sl tyrosine mp indieated 15 the Table 2,
3.3.17 Chiorophyil contendt in leafl

In Table 132, 13b and 13c chlorophyll content of
the frasﬁ samples extracted in acetone is presented, It
ranged fron 1,658 mg/g to 2.64Y mg/g in group I. In group
i1 1t vae from 2,1 ng/g to 3,438 =g/ and in group III
it reiged fxom 2,280 mg/g %o 3,831 mg/y. Gererally a.
nigher ciloropnyll content was recorded during MercheApril
period, %he variation betwean yield groups cbaerved
during i%r&h-mil period was zore conapicuous than that
observed during Geptember~Gotober (Fig.?)a

Tie volation betuesn yield end ohlora hyll content
vag urrked with a fairly high degres of linear correlation
e = Q.6374¢), It also ézw.‘. a 'significant poslitive corve-
laticn with lepfl 'ps‘:.aa:;im (r = 0,3¢%%), Significent partisl



Table 12. Free amincoscids in leaf

54

Grovp CGroup Oroup
X Iz

KO, Aminoacid 111
1 DL~Alanine + - -
2 Di~2-pEinc-n-tutyric acid - - -
3 LeArginine oomo chloride - - -
L PL~Aspartic acid * + +*
§ 1=Cysteino hyérochloride - - -
6 L-Cyating + + +

% Dim3,% dihydroxy phenyl alanine + + +
8 I~glubamic acdd * + +
b Ayeine + + +

10 IL~-Hilstidine monochlorids - - -

1 I~-HBydrexyproiine + + +

12 i=Ieucine - - -

13 Dh-iso~leuciie . + +

1t Di~nor-leucine - - -

19  lLelysine monchydrochloride + + +

16  Di-Methionine - - -

17 L-Orpsthene monochydrochlorids - - -

18 ° DLe-D-Phanyl alenine - - -

19 L-Prolivie - - -

20 Dl~zarine & Fe +

&1 PLeThroonine - - .-

e2 PLeTryptophan - - -

23 l=Tyrosing - + +

&  DL-Valine - - -

+ = Pressnt:
- = Abgent



March soepling

Tam)a 5!3!--.. Chloroplyll content mg/g, Group I

‘Septamber sampling

gl Calorophydl Cilorophyll Totel Chiorophyll Cilorophsll —Totad

1 0.850 0,950 1.80 «85 0,97 .62 1.81
2 133 1.58 2.91 01 0.9 1.92 R
3 1.29 1.53 2.82 »29 1.18 2,47 2,65
h 1037 151 2,88 71 0.82 1.53 2e21
5 0.71 . 0,69 140 le73 0,80 153 1.8%
;6 1011 1.2!* 2.35 023 1.07 2030 1.9?
7 0.78 0.78 1.56 13 k-1 2,37 1.97
8 0,96 y I 2,10 »16 1.01 2.17 2.1
9 1.33 1.6 2.97 «08 1.12 220 2.59
10 1,14 1.28 2,42 «31 1,0 2.35 2,38
11 1.29 152 2.80 «23 1407 2430 55
12 1.2 o 2.58 1.07 0.93 1499 e 31
113 0,66 0.75 .41 1.05 0.6 1.91 o565
W 1.31 Tol2 1e73 1.50 .27 2.83 ‘e 27
15 Qo 82 00 88 1.70 Oo&) 00 90 1.70 3.70
16 123 1038 2.6% 1230 Te13 ; 2.20'3 'e92
7 1e06 1420 2.26 142 1.20 1.62 N0
18 172 159 3.71 ,.23 1.07 2630 1«00
19 0.83 1.03 1.85 37 1.2 2.6 2.4
20 0.77 0.50 1.67 1022 1.11 2 2.00
Meah  1.09 1.238 2,297 1.1 1,047 2.1 2,206 g;




Table 13b,. Chlorophyll content mg/g, Group IX

e

Earch ermpling Beplegber gampling

glo. cm@gp}mn. Chlqgozbhyll Total cm.rgpmil Clﬂ.ergphjll Total Heen
1 0. 8§ 0.92 1. 7 1e16- 1.30" 2,45 2,10
2 1.23 TR 2,68. 148 1,57 3.0k 2,852
3 1.37 1.50 2.09 e 1.1%- 245 2,673
4 1e 35 101{‘5 2080 1.19: 1.0‘3“ 2e¢23 2-51?
1 R 1.78 3.20 1.23 1.15 2,40 2.80
6 1.71 2.12 3.83 1.73 1432 3.05 3.+38
8 147 1e 90 3.37. 0.99. 0.8 1.81 2.603
10 1ot 167 2.91. 1.65 145 3.10 3,005
11 Tott3 TN 3,27 1.51 -3 2.75 3.010
12 1.!3'1 1;@@' 3.95 1.!?2 1.17 2.60. 2,824
13 $.26 149 275 1.67 1430 2.98 2.853
gL 1.23 Y RS 2.68 3 18.. 1.50- 2,68 2.68
16 1.2% 137 2.58 4190 1018 3.09 2.8%
17 1.72 2,01 3.73 1.50° o34 2.8 3.287
18 1015'9 1. ?6 3. 25 1. 59 le 58 31 1 ? 3.212
19 1.29 1653 2.82 T2 1620 262 2,721
20 1.55 2405 3.60 1.37 1622 2659 3.096
Mo 1e33h 1.591 2,925 1,458 1267 2,725 = 2,825
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Tab2e 13¢, Chlorophyll content mg/gR. Group IIX

¥arch soapiing

Septedber samplmg

: ¥ean
B Glorophyli  Ghlorophyll  Totel Chioropnyll  Chlorophyll Totel
R} 1.51 1480 3.11 1.59 147 3.06  3.086
2 T4 1.76 3.20 1.20 1.19 250 2.80
3 1.25 1.1:8 2.7 151 1.2 2.95 2.5
b 145 1.70 3.1 1.30 1.08 2.3% 2,769
5 141 159 3,00 1.30 1.13 243 . 2,715
6 1.77 2.11 3,88 1,66 e 3.01 3.bbis
7 1.85 2.93 ;.98 1.59 1.47 3,06. 3.821
8 1.85 2.53 h.38 1.69 1.58 3.28 3.831
9 145 171 3.16 1.12 0.85 2.07 2.617
10 1.63 2.27 3.90 145 1431 2,576 3.331
11 148 1.83 3433 1017 0.93 - 2.10 2.70%
12 1.19 1052 2.71 1.37 1,50 2,87 2.79
13 159 2.09 3.%0 1.5% 2.93 2,920  0.037
% 1.37 1.59 2:.96 1037 1.22 2.99 2,775
15 1.23 g JRA 2,67 1,45 1426 2.71 2,69
16 1.23 1438 2.64 RIY 1.27 2.58 2.648
17 123 1.33 2,61 137 1.6 2¢50 2.5%
18 . 103 1.13, 2.16 1.22 171 2.0 T 2,248
19 1.50 2.00 3,50 1.69 1.28 2.97 3.235
20 1.20 R 2.61 1.07 0. 97 2.03 2. 321
Kean  1,h32 1791 3.183 1.k02 1.218 2,62 2,902

A4



Total phenols per cent

Chlorophyll content mg/g

Fig.6 RELATIONSHIP BETWEEN TOTAL PHENOLS
AND YIELD
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lingay regression was recorded for this constituent oo
yield (Teble 19). The path cosfficient analysis indicated
that about 0.25 per cent change in yield is posaible vith
one per cent change in ch]zoroﬁhyll contant in the leaf,

3.3,12 Catslsse activity

lenf catalsse aobtivity in torms of aicro moles of
.23202 consumed per hour in fresh anmples collected Lrom the
pelms under investigaticn 4s presented in Table b,

It ums f’a'und' that the variation in the activity did
not exiibit eny copsistent trond, and the statistical
anclysis showed no gignificant effect for this towards yield
of poalms, Bubt it vas obzerved that catclase activity hes
significont correlation with leef potassium (r o 0.359%¢),
phenols {r =-0.330%*) and stareh (r = 0M06%9),

3,3.13 Peroxidase activity

Iasl peroxidast ectivity in terms of chnnge in
optical density (OD) at 20 second intervels are given in
Tables 15&; 15h and 150¢

The average change in 0D in the low yield group
wad batween C.0601 to 0.2508 while it was 0.0713 to 0.2029
in the mediuvm yield group enid betwesn 0.,0763 to 0.2134



Table %, Catolase aotiv:.ty in leavea ( o mod 5202
ecnsuzed per h)

?6: group X ‘ Group XX Group IIX
1 372.58 W5.97 505,65
2 399419 499,03 496,77
3 597 487490 496,77
Yy 328,23 390,32 %25.81
g 186,29 UST . 23952
6 B52,42 487,90 487,90
7 310,149 496,77 187,90
8 +3+,68 %3h, 68 248,39
9 159,68 %61.29 487,90

10 15,32 266.13 320,23
11 470,18 L52,%2 16855
12 ho2 e 487,90 425,81
13 106,45 470416 Kb 3,55

L 35%. 8 5,97 363.71

5 156,68 319,35 437,90
16 156,68 bk 3,55 Wi
17 SR 275.00 159,68
18 b3, 68 %96,77 %87, 90

19 1,13 263,87 195,16

20 470416 159,68 399419




Tetle 19m, Peroxidasa activity in leaf, Group I

Iy

0 D at 20 secconds intervel geragoin

e Lo €0 & U 120 "0 10 @20
¢ seconds
1 0.2757 04202 0.5686 0,6950 0.8239 0. 9586 1.0969  0.1359
2 0.3979  0.6198 0.8539 1.0458 1.2219 13979 1.9229  0.1875
3 0.2676  0.4089 0.5528 0.6930 0.8239 04985  1.0458  0.1297
& 0.292% 049 0.69%0 0. 8861 1.0969 1.3070 1.3979  0.18:3
5 02292  0.3965 Q815 0.6198 0o L7 0.8539 1.0600  G.1285
6 0. 3372 0.5229 0.7213 0.9208 1.0969 1.3010 143979 0. 1768
7 0.3010 G585 0.6383 0.7959 0.9586 1.0959 1. 301C 0. 1657
8 0.2757  C.h089 0.5376 0.6576 0.7596 0.8860.  1.0000  0.1207
9 0.1 0.3566 0559 0.5528 0.6383 0.7213 0.7958  0.0920
10 0.5086 0,747 0.9586 1. 1549 1.3979 1.5229 - 0. 1690
11 0.3279 04819 0.6198 0,447, 0.8806 4.0000 1.1549  0.1378
12 Q.21 03655 0.4815 0.6021 0.6990 0.7959 0.9208  0.1128
‘13 O.hT . 0.366% 0.4+815 0.5021 0.6930 07959 09208 . 0.1128
W 01079  0.1675 0.2365 0.292% 0. 3566 0.%089 0.4685  0.0601
15 0.2757 G202 0.5086 0.6383 0.7213 0.5239 0.9208  0.1075
16 0.2757 04202 0.50856 06383 0.7213 0.8239 0.9208  0.1075
S V4 0.1079  0.1675 0.2366 Ce292% 0.3966 0.%4089 04685  0.050%
48  0.1938  0.3279 0.5086 0.69%90 0.9208 1.2219 1.6990  0.2509
19 0815  C.6778 0.8539 1.6458 143979 1.69%0 . - 0.2029

20 0e3566 045376 0.6778 0.7958, 0.9208 1.0558 1109

C. 1331
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table 15bs Percxidase activity in lesf, Group XI

0D at 20 seconds intervel

4ANOrage

~ c{}g?gge in
%‘ ko 60 & 100 120 %o 10 gaconds
1 0.9  0.2007 0.2797 0. 363 0.4202 04815 0.5528  0,0713
‘2 0.3372 040 0.6576 07959 09208  1.0458 1959  0.1353
3 Q.20 o202  0.5528 0.6778  0.7959  0.89861 1..0000 041193
L 0,280 0,202 0.5528 0.6778 0.7959 0.9208 10000  0.1193
5 0.2640 ©.3979 05229 08,6198 0.7213 0.8239 0.9208 0.1061
6 0MB15  0.7695 $.0000 1.2219 F.5223 1.6990 - 0.2029
7 0.28%1 L. 368 037 045376 046198 0.6990 0.7696  0.,0876
8 0.3279 04815 0.6021 0. 547 0.8539 1.0000 1.0969  0.3282
9 0.5528  0.8239 140959 1.3379 445229 - - 1617
10 0.2757  0.3979 R S 0,6021 Oa A7 0.7695 0.8539  0.09%
11 0,300  ©.1318 Q.5588 0.6778 0.7696 0.8861 72,0000  0,1165
12 0.3872  0.5528 0.7213 0.8539 10000 1. 1549 13579  0.1688
13 . 0.2292  0.,3098 643980 R 0.5528 0.6193 0.6950  G.0783
i 0.6021  0,8861 1. 1549 1.3979 1.6990 - T - 0.1828
1 “0a3979 046021 6.7959 1.0060 1.2219 943979 - 01667
1% 0.2841 Q202 0.5376 0, 7 0.7959 005208 1.0000 0.,1193
17 0.3979  ©.5850 0.7696 0. 9586 1o 149 1.3010 73979  0.1667
18 0.3010  O.0%37 0.5550 Qe 47 08539 1.0000 450 0.1423
19 0,3579  Gl.6021 0.7959 1.0000 12219 13975 - 016567
20 0.3010  0.%%37 0.5850 0.7 8.8539 1.00C0 169549  0a.%u23

I9



I’ab;‘g.e 15¢. Peroxidase activity in lesf, Graup TIT

s | | oD at 20 saconds interval Average
30’ _ " change in
e Lo 50 & 100 120 0 160 0D/20
. seconils

1 6.3566  0,5080 0.6778 0.3239 0,9586 1.0969 1.2219 0. 1uh2
2 0.3768  0.5376 0.6576 0, 8239 0.9586 1.8 1.2219  0.1409
3 0h815  0.6778 ©.8261 1.0498 1. 301G 1.5229 - 0.1736
L 0.3872  0.6021 0.7959 5.9586 11549 1.3979 1.5229  0.,1893
] 0.3010 04318 0.5376 0.6579 O Pik? 0.8539 0.9586  0.1096
6 0.5229  0.7213 0.9208 1.0969 1.3010 1.9229 1.6990  0.1950
7 0.5086  0.7213 0.8861 1Ch58 1.2219 1.3979 1.59570 0.198%
8 0,5850 2.8539 1.0569 1.3979 1.£950 - - 0.%857
9 0.2202  €.56198 0. 8239 1.0000 1. 1549 1.3972 1.6990  0.2131
10 0089  0.5850 O 7UL7 048261 P,0458 12 15L:9 13977  0.1648
1 063098 G559 0.6021 OTL7 0.9539 0.9568 1.0969  G,1312
92 0.2219  $.3279 0.%318 0.5376 . 0.6383 0, 41 ? 0.,8239 0.1003
13 0.2219  0.3372 OWtitr37 0.9528 0.6576 0. a7 0.8539  0.1053
e 0,200 - 04202 G.5376 0. 7447 0.795% . 0.9208 1,000 0.1193
15 0,2076  0.3098 03979 Cho 0.5685 0.6383 0.7213  0.0856
16 03972  Q.5850 0.7696 0.9586 11559 1. 3010 1.3979  0.1667
17 0.,1805  0.2596 0e3372 0.4202 0.4+39 0.5685 0.6383 ' 0.0763
18 0.3010  0Q.4318 0.95686 0.6990 0.8239 0.9208 1.0558  0.12h1
19 0.3979  G.6021 0.795% 1.0000 1.2219 1.3979 - 0.1667
20 0,2076 0. 3098 0.3979 0.9 0.5688 8.6353 0.7213 0.0856

A"
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in the high yield group., Peroxidase ectivity aiso did
not show any copaistent relation with yield or other
characteyrs under the study,

3. Soll enclysis

The soll of the plantation site is well drained
laterite with pH ranging from 4.8 t 5.6.

Toble 16 gives the data on soil nitrogen, phosphorus
and potagpiun atetus. The soil nitrogen content wveried
from 0,028 per cent to 0.252 per cent vhen the basins of
low ylelding palms was considexed., In the medium yleld
group 4t was between 0,068+ to 0,616 per cent and in the
nigh yield group it was between 0.112 and 0448 per cent.
The aveilmble phosphorus (Bray No.1) ranged between 14«33 ppm
in both lov and medium yield groups and §8-4Y% ppm in the
high yield group, ' The avoilaeblas poloasiur cantent ranged
from 0,016 to 0,032 per cent, 0,01 to 0,036 per cent
and 0.1 to 0.0% per cent in low, medium and high yield
groups i‘eapectivelj. The nutrient status of soil and
plent vere cozpaered and it was found that soil and plant
nitr_bgen had & significant positive corrslation (r = 0,273*).
Soil and plent potossium slso had significent correlation
(r = G.39"%), Thore wae no linear relationship betveen
aoii and plant phasphorus,



Table 16.

CGntent of mt.rogen, phoaphorus and potassiun in soil

Yicld groups
51, 2 3
BOu  2oted  svallable Avmileblo. Total Availabls Availedle  Totel Available Avall-
: & F{ppm) K (%) H(Z) P(ppm) X (%) (%) Pi{ppm) sable
1 0.1 18 0.017 0.308 28 Cc.023 Ca 3N 22 0.027
2 0.22 L 0.022 0,196 26 0.011 0,448 18 0,027
3 R LY 15 0.017 0.22% 18 . G.019 0.336 31 0.026
4 0.G56 22 0.021 0360 o, 1Y 0.032 0.112 31 0,036
] 0.028 20 0,017 0. 1%0 31 0.036 C.168 18 0.030
6 0.028 16 0.021 0.056 21 0.029 00364 32 0,028
7 0.168 18 0.022 0.360 27 0.028 0. W0 31 C.030
8 0.1:0 18 0,027 Oa 3 28 0028 0.168 32 0.028
9 G. 140 20 0.021 0.616 26 0.026 Ce36 Ll 0.027
10 0. 168 e 1 0,016 ¥R 26 0.027 0.36 26 0.028
1 0.168 16 0.017 Ca 36k 28 0.026 e 364 28 0e 027
12 0.168 % 0.016 - 0e112 W 0.027 Q. 36Y% 3 0.025
13 0e252 25 0.032 .0 20 0,027 Ge22% 18 0,018
1t 0. 112 33 0.025 0.168 22 06036 0.3 L, 0. 0%:0
15 0.252 26 0.019 0.168 33 0.029 0.392 30 0,023
16 0.112 22 0.032 0.168 23 0.022 0.312 30 0.023
17 0056 33 0.009 0.196 26 0.022 0,112 22 0.019
18 0.056 30 0.010 0. 140 27 0.017 De22ht 30 0.026
19 0.252 33 0.032 0,168 %0 0.027 0. 26 0.01
20 0.252 30 0032 Ca 26 0010 D156 28 0.028
Mean OQ.145 22.59 0.022 0.239 .75 0.022 0.279 293 0.027

—p ]
TN
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Table 17, Cosfficients of correlation (simple linear) bDstween
© yield (y) morpholozical and biocherdcal characteristics.

Chnracter o Charecter T
Solublo GUERYS C. 36‘#{;*
Btarch 0.120"0
Mumber of losves 0.693%%  CGatelass activity 0.19658
Langth of leaves 0575 |
Number of leaflets 0.l 31%* Hutrient ratios
Length of leaflots 0,09&1% . 4eaH8
Periodlcity of ohggee ¥ 0,186
leafl amergencoe N/K ~0.41 3HE»
- H/Mg 0.203%8
lﬂef ﬁi‘tr@gw 0.“‘1'/“ K/P 9 0. 363‘3
Phosphorus Os 19288 " K/Ca CoSGe®
Potassium Co 61 X/Me G 268
Celetum -0.017%% K/Cas¥ig 0.510%
Magnesium -0, O £a/g -0,13288
Chlorophyll 0.6314~
Total pheatiols w0y 5532

2 GignAlicent at 5% 19%1
% SiniTicont at 1% level
’o=tiot significent



Toble 18. Cooflicicnts of intercurrelaticn datween asliocted charscters

. Zotal Total Scluble Total  Ho.of lLength Lepgth  Hosof Pericdie o,.4
Charecter «Morophyll phenols 9ugsrPs  Bitio- lenves of @ of ieala city of at
in leaf in 2eaf Iin lesf goen in lesf poticie 1lsts leal pro- coliar
leaf fiucti:m

Potassiva  0.350%%  =0.460%¢ 0,180  0.2855  0L899% 0.336%s 0,240 0.304%% =0, 3984 0.373%e
Tobtad.

vgﬁrgl;wn =0,48588 G, fyre 0.151»3*3 0.616%¢ Q60 0.290% 0,379 «O. S22=% Q, 3608
g s

phencls 0ui g i, 2™ L0,576% ~0lTTeR0.313% ~0,530%%- 0kErR ~0lTIes
in leef .

i 0.2 0,237 03120 0,23 0,091 0,156 0,186%°
laafl

Tatel nitrogen 0.312¢  0,20%% 0,305  0.007°2 20,206 .277%
in lept . ’

Munber of leaves 0.610%+ 0,459%s OMhiee <0,637%2 (0,663¢%
length of leaf 0.5%he%  0.B16%% «0,530%% - 0,600
Length of petidle 0.303% =~0.338*% Q.G43es
Buzber of leafleds g ~0.271%  0.5654*
Pericdiclty of loof produeticn ' . =} 395 8%

* Significest st 59 lovel ®i Significent at 1% lovel NS = Uct signig‘ics.nt
o
o)



‘Table 19.

Fartizl rezression coefficlents for yield ob selected

characters.
31..Fo,. Characier Resragsion Standard Py
coofficient erToY
Bi_ 8% E‘L
| Potassiunm Cmtent in 13£ 33-298 1-23? 250909“
2 Totzl chlorophyll ccatent in leafl 1.399 0,699 20,596%%
3  Total phenol. content in loaf « 1,468 0495 - 2,96
L Soluble sugny. content in leaf 6 M32 T 1043 6.168++
g Fitrozen content in leal 11.798 7P 1, 85782
6 Icof number G.5 0.236 2.691e»
7 Leaf length 15220 1g.620 2, 2585
B2 o 0.736
'f—

*# Significant ab one per cent level

L9



Table 20, Direct and indirect effects of solected charscters on yleld

Cheracters Potassium Chloropnyll _iotal

Soluble . Loaf Isaf Total

phencls  sugars Bitroged  prver  length (r)
Potasstum 0,289  0,0918 C.OM66  G.0117  0.0421  0.6608 0,102  0.61%
Chlorophyll  0,10% 0,28k 0.0172 0l 0215 0.0228 0. 07k Ca 0.637
Tot-l phendls =0.155 =0,123 =0,0355  <0.015%  ~D,033?2 “0.0715  ~0.13%3  «0.553
Soluble 0.05%7  0.0884 0.0088 00521 0.025% Qa0 0.0%9 0,34
sugars
Nitrogen 0.0822  0.0393 0.0019 0.0106 2,8 0.0367 0.0895  0.416
Iesf nuzber 0,141 0.156 0.020L D047 0.0452 Q% © 0. 189 0.692
Leaf length 0.0971  0.117 0.0161 0.0193 = 0.0%35 0.0768 0.30% 0.674

Direct effects ars denoled by underlined figures
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DISCUSIION

Identification of yleld components has definite
edvantage in perennial crop breeding and productlon,
Horpholozical chaructare are accounted generally to jJudge
the overall productivity of the plant. Although this
con furnish s genorsl assessment, a. gound knowledge of
causal mechanisms at c¢ellular or molscular lavel So
necessarily werrantsd for énslkind of penipuiations., ¥onie-
toring the biochemical snd physiolozical mechanisms attain
importance at this point.

identification of bilochemicel parameters responsible
for better plhem‘b performonce in terps of yleld, bresding
value, digease recistance etc, is being atmmpted. in varibuo
crops, In the folloving pages the results recorded from
the data collected during thils stuldy ave briefly diecusgzed,

Y.1 Yield from the expsrimentsl palms

Coconut pelns especinlly the tall typica types
take 4~6 years to reach the stage of first beariny. During
the initial years, there 1s much variaticn in yleld with
the increasze 1n age,. It uamiy takes gnother 6«8 yoaras
to coue to the stage of full bearing. The variations in
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vield, once the palos attain stabilized yleld, mostly
confine to a limitad range unleas they have the alternate
or irragular bearing hobit. The realisaticn of good

yicld froa a plantation is thus dependent cn systeratic
selection procedures carried. out to encure the yleld
.potentisl and also the mainienance practices, A sizable
part of the yield from the plantaticn will be contributed
by the high yieldera., Murray (1950) found that 9 per cent,
of the trecs in o plantation which came under the high
vielding category contributed as much as 21 per cent of

the crap.

Observing the yileld variaticns of the three groups
of palms under study, 1t was found that the higan and
medium yield groups shoved a wider runge of variatisn
comparaed to the low yielders, Aenording to Absywardane
(1971) wsather perameters have more pronounced effects in
coconut yield then ain any other crop. The high and medium
yielders sliow a bettar capaclty 6o utilipe the cofzenial
conditions for higher production, vhile under Lihe
unfavourable conditions they con sustain opﬁml ievall
of growth mnd production. The potential ability of the
poor ylelders boing low, increased production need not 'bo
obtained oven undeyr cméeﬂiel‘ ccnditions,
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4,2 Horphologiocsl charactors
%,2.1 Humber of leaves retained by the paim

Fumber of leaves have been marked as an index
to ths procuction potentisl of the palm, Thne total
drymatter production by the palm can riostly be ilanifested
from the production of leaves and nute, as the amual
incrament in the lengt: end girth of the trunk is onily
margingl, lNumbar of leaves mnd drymatter production are
two mutuglly reciproecating characters one enhancing the

other,

"From tho observatlons recorded under this study
1t was found that the high yleld group of palms had 40,83
leavass on gn average compored $o 33.32 in low yielders.
A foixdly high dagreé of correlation (¢ = (.092%%) vas
vecorded betuean the mwber of loaves and yleld. Path
coefficient analysis with geslected characters (Table 30)
indicoted that loaf numbar contributes to t&e yield more
incivectly thén its divect effects on yield. ILoaf longth
was ong of the mest important paremstars contributing
to the yleld in this yrespect. The potassium status arjd
chlorophyll content were also found to give subsbantisd
contribution, Tnis may substantliote the effect of leafl
numbar on y;eld in euck a imy that fm net increment in
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dry matter accunmulation realiagsd through the enhenced
photosynthetic area and synthesising capacity reflects

in nut yield aelso, The partial linear regression
coafficlent of lenf number on yield was found to Lo algnie
ficant, The correlativus wuationed batusen leaf number
end leaf potossium, chlorophyll, totel phenols and nitrogen
vere also found to be significant, Thia indicatas that
these constituents can influenés the net production ar
leaves by the palm.

Thus as a recapitulation 4t can be stated that
number of leaves retained by the palm 15 an indication
to its ylold potential vhich inturn results from the
indirect influence of this character througn the cherical
constituents such as potasaium, chlorophyll etc. nnd the
nuzber of leavas itself is also influenced by the amount
of chermical constituents present. 8indlar chaervations
wera aloo recorded by Patel (1938), Satyabalan €1972),
Mathev and Ratadasan (1975) end Gopi (1981).

L.a.a Isaf longth, petiole lensgth, number of leaflets
and length of leaflets

Fron the observations raecorded uwrasg vue cuusse
of experiments it was coneluded that the high yielding
psims differ significantly with respect to ths leaf
characters such as leaf length, petiole length, number of
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laafiets and length of Repflets from the low yiolding
pelimg, Thess perameters can generally enhance the ned
photosynthesis by increasing the leal aren and by better
lenf orientation. The positive correlation for these
oharacters yecorded under this ctudy can bo viowed as
their combined effect on the dry matter production of the
paln, me high yleldéing palums heve the ipherent copceity
to utilisc the phét.osynthawn nccutinlated for the produe
etion of nuts by way of 1uproving the sink.capsaoity.

Loaf length was found to be cne of tho mont
important paremeters contributing toverds the yield directly,
The path cceflicient analysis indicated thet a one per cent
ohenge in leaf length ecen cause 0,3 per cent chenge in .
yield of nuts, The lineaxr regressiocn for this charecter
on yield was also recorded as signifiesnt. Thus lezfl
length can g180 give an indi.catieh of the yield potentinl
of the palm, Unlike th;s number of laeaves, lenof length
had a direct effect on yield. Its indiract cffect ves
wost pronounced through the chlorophyll cantent.

The positive correlation obsorved betueen leaf
length and other characters like lenf numbor, potasaiun
content, chlorophyll, nitrogen and scluble sugars, ond
the negativo corml'atd.c_m with total phencice indicste that
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all these components of yileld are inter~related and
the manifeatatlon oi’ the progduction potantiel of the
paln can be done only by giving allowante Lo those
componenta. fShe findings sre in conformity vith the
savriier observaticns recordod by Aveywardene (1976).

.‘*.3 Poriodicity of leaf production

The leal production rate 15 another indication
to the health and vigor of the’ pain. Tao obaervaticns
recorded during the course of this study indicated that
the high yielding palme produce leaves more frdquently
than the low yielders, It took epprorximately 28 days for
a high/mediun ylelder betusen two succasssive leaf emergen
vhile 1t was about 30 days for the poor yielders. This
interval 4s influenced by the season of the year, During
the summer season the recurrent leaf emsrgence takes even
zhorter intervels wiile during the reiny season it tpkes
moyre, Considering the net number of leaves produced peyr
yeer, the c¢iffercnce betusen low and high yloelders will
not be more then one or two leaves per year. Dut the
nuzmber of leavos rotained by a high ylelder 1s miich more
than thet in a dow yislder indicating thqt the hilgh
yialders not oniy produce leaves more frequently but are
glao capuable of rataining then for longer period than
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the lov yielders. Tnls can plso be influsnced by the
cultural practices folloved,

The leaf production rate and the duration of
rotention 43 woll marked on the mean leaf stand on the
crown., This can give a good indication of the vigour
of the pdim and thereby its procucﬂan potential,

LW Girth at collar

The observations indicsted that the yleld of
palms are corrolatod aignificantly with the collar girth
of tho palus. The vegetative growth in terms ar develope=
ment of the colummar trunk tskes sbout Y5 yoars to
initiate. The girth of the developing trunk depends on
the fertility and wvarietsl nature; It undergcas minizum
change nce the maximum has been attained, unleas there
18 sericus mmlnutriticn or digsase infoction. The girth
of nmature pglm at the collar region is a resultant of
the vagetgtive growth adtained by the palm during the
previcus season, Tnis oon thus give a good indloation
of the poaaidble yilclds as well. Its pﬂéitive yelaticnahip
vwith yield iz further atressed by the significant
positive correlation observed with all the yileld compoharlits
studied, 'Sitﬂ.lar finding was reportsd cariier by |
¥erayena and Jokn (1542),
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4,5 Chemical congtituents
'h.5.1 Total nitrogoen c&ntent in tho lesf

Toe total nitrogen in the leaf lamina showed
aignificant differencss among the three yiold groups,
7ne incresse in follar nitrogen lovel observed in mediun
and high yielders could be sttributed to the ¢ifference
in the gbility of palas to gbsorb the nutrient element
from =0il which rasulis Lfrom genetically controiled
factors cperating through their effects on root production
and physiclogy. The root producing capaclity of soor
vielders has besn foﬁnd to be low compared to high ylelding
pulms, resulting in the reacuced uptsie of nutrienta,
Varintions towarde both sides wera ohsarved in the foliar
nitrogen lovel, from the eriiiccl level of nitrogon
proposed by Z1ller cnd Pravot (1962) in the ihth leaf,

Ths f£cliar nitrogen level exhibited a s.tma‘.ficant
linear regrossicn on yield of nutas £ron the pslms, The
path onalysis has indicatod that the direct effect of
nitrogen on yield is post prancunced. A one per cent
change in follar nitrogen cen cause 0,1Y per cent change
1:i' yield :of nuts from the palms.: The significant corre~
laticn observed between yleld and foliar nitrogon lavel
of the prnims was mostly dus to this offect, Smith {1969)
had observed that faliar pitrogen has a close associaticn
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wvith the ferale flovey producticn in the palms. The

rake of preductlon cf i‘lwqr bunches wlno was reported
to have close relation with follar nitrogon level, Thus
low level of nitrogen in the leeaf laninag csn be
reflacted” in the realised yield frowm the palms, It was
alno observed that during mongoon season the nitrogen
level f£alls. Reduced uptake of nitrogen with the onset
of momsoon had eariier been noted by Wehid st al. (1981).

%,5,2 FPhosphorus content in the lesl

Phosphorus level in the lamina of the leaf did
not exnibit any linear reletionship with the yileld of
the pelms, The ;:'bsorvnd levels of phosphorus were much
higher then the eriticsl levals propcosed earlier by
2411er and Prevot (1962) foy optimal level of production,
In such g situation Cclisr phosphorus level could not
have linited the production evan in the low ylelding
p;nlms. There nind heen earliier reports that the content
of phosphiorus in leof does not influence the yileld
(Indirsiutty and Pendalet, 1968; Gopl, 198%)s It is
also genorslly acoeptzd that phesphorus application can
be skippud depending cn the moil phosphorus reserves
in thas case of coocnut paims. But a contradiotory
finding wns olso reported by Thomas {1973) vho found that
slgnificant differsnce in folilar phosphorus levels exists
betvwesn yield groups,
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%,5.3 Potassium content in the leaf

The regults obtained frow the experiment indicate
‘*hat there is z definite relationshi)p hatwean leaf
potassiun status and yield, Azong the primary uutrlents
it vas this elezant '.;*hich ghowaed maximins corxalation
uith yield, From Pig.h 42 i3 evident that Lhe diffurence
in potascium status botwasn ths low and wedium yield
groupe 15 quite conppicuous. Thie may indicate that in
the low yleld groups potassiun remalings es the major
iimitang foctor. Tne wodiun and hisk yield groups did
not shou much Giffeyence indlcating that the potential
'p:'oﬂ;:etiun of the pedium yididers are not I4cited by this
nubtrient,

Potasaium hnd o significent linear regressicn
on yleid. The path coefficisnt anslyals indicated that
the direct effoct of potessium is important, About 0.3
per cent" shifd ;.n_ yield ip fourd possible with che
per cont change in the potassiusm status,

Tho positive relaticnehip exhibited Lotucan leaf
potossium level aml otheXr yicld coxmpenents like les!l
pumber, leongth, lesfiet number, leal chlorcphyll, nitrogen
etCe, gou:!.d explain 1ts ultiuate effect ocn the yleld of
nuts from the palme. ' |
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Framond et gl. (1966) acnaldersd coconut as a
luxuriant feader of potassiun, which hap prominent role
An flowey production and nut developaent, Sslgado (1955
stregsed the matabolic importenca of potassium for
chloro;;h&ll producticn, Mogt of the absorbed potassium
goas o the produetion of nuts (P11l snd nuv:l.é, 1963).
Hecently, Teffin and Quencop (3980) suggdsted that the
extraordinary respense for KC1 by the pulms 1s not due
to the effect potngsfum alone, but due-to the effect of
. chlorine slso, Dut the pressnt atudy indicates that smong
the nutrients studiad potassium has meximum d:!.i"-eat
effect cn yield., Thus potasaiunm does show definite
influence on yield of nuts fron the palma.

b.5.% Celeiun content in tha leaf

.Galcium statﬁa of the loaves 1n most of the cases
were well below the critical level of this element
proposed by IRH0. Thero were also instances where calcium
content was more than the oriticsal level recorded.

Coconut 1s reckoned as a lime loving tree snd higher
levels of eailciuw is not uncomnon., Dut from the obser-
vationa, it npay bo concluded that there is no significant

lineax relationship for the foliar level of this elemont
with yield,
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Potagolum and calciun levels have shicun &
..gatlve corzelaticn batween them, Although this vas
not zignifieent it may indicate thet thore cen bs a
cartain degree of antagoniua between the tuo. It was
also obgerved that K/Ca ratio haa a significant corrs-
rotion with yield, This indicstes thot it is the balance
batwoen.potassium and oxloiuxn that is iAmportant than ithe
anctn of calciuc alons. Pilied st gl. (1973) hed
raported that cocanut roots have low CEC and thus have
more offindty towards menovalent caticns which rosults
in the antagonion between ucnovalent end divalent cetions.

4,5.5 Magnesium content in the leef

The folllar azgnosium level axnhiibited a negative
linear correlation with the yield of nuts from the palus,
but this rslationship vas not significant, In this case
also ths K/Mz ratio had astown siznificent positivo
relationaghip with yleld of the palms, It was also obsarved
that ths ratio betueen monovalent potassium and divelent
caiciun + magnesium possesses fairly high correlation
with yield, From thess cboervations it e:zn bo deduced
that for hatter ylelds a balanced state of nutrient |
slenents snould bo attained in ‘the paims, Bimtlisr chusre
vations were recordsd by Thomas (1973).
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L,5,6 Saludble sugara in the leafl.

The observations recorded on acluble sugar
contont of the leaf lamina indicated that the high
yield group palms have fairly n;gh percentage of this
congtituont compared to the low yisld group. This
being the imsediate proiuct of photosynthesis the hisher
percentage cbserved in the high and meddum ylelding
palms confiyms the point that they are having a better
syt\xthasisﬂ.ng capecity, This results from the larger
photosynthetic surface and higher chlorophyll content
possessad by them, The difference inm scluble augar cantent
observed during Septenber-Ocotolsr pericd shows that the
synthetic processes take place at a lower intensity
during this period, TIne £all in photoaynthetic rate
Judazed t?irough the full in accumilation of sclublo sugars
was vory low for tlm high ylelding pelms, wvhich may be
due to their comparitivaly hettor efficiency in utilizing
the resourcea for synthetic procesces,

The ddract offect shown by this constituent on
yield wvas not that morked. This b'eim; the primsry
product of the aynthetic process, it must undergoe verious
motaholic chenges and has to pley m.ami metabolic roles,
before the overpll effect is mmnifested in the nut ylald,



it 13 possible, thqt soluble sugers in leafl shows no
direct effect on yield.

The soluble sugars in the lesf hnd shown signie
ficent positive correlation with its chlorophyll coutent.
Gince the accumilation of photosynthate has a direct
bogring on the efficiency with which the pignents
function, such & positive relaticnship can exist. Tne
observations are in conformity with the earlier reports
by Ramadsszan end Mathew (1579).

%,5.7 Stareh content 4n the leaf

The variation in atarch ccntant betwson the
different yleld groups was not statisticeliy significans,
¥rom the observations it con be deduced thatl the high
yielding palms had a alightly low levol of starch in
the leal lemina compared to tie low ylolders, This may
indicate better ability of these palnms to trenslocate
the phot:asynthaﬁaa tc the sinks. ‘The low ylelders have
lovw sink cppacity Tesuliing in the mccumulation of
photosynthatss,

h.5,8 Total phenols in the leaf

There was a dAlstinct indicaticn that the azount
of phenolic constituonts reduced gs the nut yleid from
the psim increased. The amount of these constituents

82
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hzd negetive correlation with most of the yileld
compononts also. Tho phenolic constituents alao hed
simm a significsnt linear regression on yield, "The

path analysis revealed that the direct effect of

pyshol‘.‘.c gonstitucents on yield is less pronounced. The
indirsct affects through the leaf length, leaf potassium
and lecf chlorophyll contend were mainly responsible

for the high negative Cusswvaaticn betveean this constituent
end yield,

Tha funcvion of phenolic conuftituenta iﬁ the plﬁnt
15 more regulatory than production. The negative corre-
lation bYetween yield and this component shows that the
partition of matabclites for production and regulation
fincticn 43 carrdied cut more efficiently in high yielding
palums, In the lov ylelding palns & major porticn of the
synthates gou;s for the regulatory and defence functions
as tho metsbolic activities as a wiole procesd at a lov rate.

LheSe9 Froe umino acids (FAA) in the loaf

The free amino zold frasctichs present in the
coconut lexf were idontified za shown in Tsble 12.

1t was ohssrved that free amino acids are presend
only in traces, The data collected from the pressnt
investigntion couid not furnish enocugh dotalls so se to
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chorscterige the three yleld groups aceordin: to the
gmount of free amino gcids present in them, The free
apino acid slanine was ddentiflcd only from the low
yielding paims, wvhile tyrosine was identified only from
pediun and high yield groups,

It has been reported that deficiency or poor
balance betusen nitrogen, phesphorus gnd potassiux can
result in Increased levels of FAA due to the unsatisfactory
incorporaticn of amino acidds with proteinas. Conclusive
deductions are posodble anly ofter quantification of the
di.fﬁmnt- aminoacids :m order to sup'port such g view,

%¢5.10 chlox;ophyll content in the leaf

The results obtained from this study showed that
there 18 a warked diffarsnce batwaen the yield groups
with vespect to the total chlorophyll content., Chlorophyll
pigmenta being the aite of the synthetic procosses its
anount eould influance the net photosynthesis. A sun
loving plant like cocomut can perfform with full efficiency
vhen the actugl site of synthesis is not limiting, The
conparatively high chlorophyll content recorded during
the summer season shows that the palms covld copes with
the denand for incregsed preducﬁcn during this period.
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his also ghows thnt the pelms coulé adjust the
netabolic activities for utilising the increased avalle
ability of sunlight.

The linear regressicn of chlorcphyll on yield
was glgnificont. The diraect effect of chiorophyll on
yield was found to be 0,25% per cont, It also had
indirect effeots on yield through the leaf potassium end
leaf length, The high degree of correlaticn obaorved
for chlorophyll with yield, to the moust part, was shared
by' these three factors,

%.5.11 Catalase activity

The catalase cnzyze activity in the loafl lemina
presented orratic voriation among the different yleld
groups, The date colleatsd on this aspect could not
inddicate any definlte trend, nor does it exhibit any
definite relationship with yisld of nuts from the palms,
Thus charscterising ths low, mediun =nd high yield groups
based on the activity of catalase engyme presant in the
lamine of leaf at position b, was not possible. Howsver,
catalase activity showed positive relaticnship with
leafl potopsium levals, loaf starch eumtent and a negative
correlation with phencls, This mpy indicats that increased
antalase activity con indirectly influence tha yield of
the palws,
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‘Tagrs had been earller raports of the assoviation
betwsen catalase activity ond vigour of the plant (Er 221
and Christ, 1927). Vora and Uyaa (197%) also suggested
that active grouwth and catalases activity are asscciated.
Dot the reswlibts from the presant giudy do not fall in line
with theus éuggestiona. :

%,5.12 Peroxidass activity

ﬁm'pomxmme aotivity in leaf lamina alyo did
not indicete any consistent trend with the chenge in yield
characteristics of the palus, The inter-relationships
betusen tha peroxidase engyme anetivity and other consti-
tuents undor study clso was not indicating any conclusive
deductions possible, Althoush psroxddases are known to
influence rultitude of metabolic functions Llike regulation
of indigencus auxin levols, ethylene blosyntheails,
disense yoecistance eto.it may ba concluded that the
activity of this engyme cannob be considered as a morker
character to Jjudme the yleld potentig) of the polms,

%,5,13 Yield prediction models

Fron tha differcnt yleld compoents studied 1t
was cancluded that leoal number, les=f lenzth, petiole
length, leaflot punbor, periodicity of leaf emergence
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and girth had significent influence on-yield, saong

the mosrphological fentures. Leaf nitrogen content,

leaf potassiun, chlorophyll, totsl phenols and soluble
sugars also had shown significant correlation with yleld,
Based on the multiple z;egrolaion onglysis it was
concluded that expocted ylold of nuts fyom the poims
could be predicted uaing the above 171 characters to the
tune of & per cent efficiency (ft2 = 0,747*%) yith the
abdol given below.

Y = «25h,8 4 33.2 K+ 11 C «0,978 P
41,872 8 ¢ 10,993 N + 0.97 L.X
+ MoO43 Loh + 25.20% L,P + 0,0463 LIN
+ 032 £ ~ 0,555 Q.

(K = potnssiup, C = chlorophyll, P = phenols, 8 = sugcrs,
H = nitrogen, L,H = nuaber of leaves, LL = length of
leaves,y L,P = length of petiole, LLN = nuaber of leaf lets,
f = periocdicity of leaf emergence and G = girth)

Another linear regression squation was worked
out retaining only seven apperently prominent chrracters
ie®s, lecf potassiuz, chlorophyll), total phenols, soluble
sugars, nitrogen, number of leaves end leaf dength and
it was found that yield prediction can he dcne with almost
same lavel of accurascy (H."a = 0,730%+),
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The differenco in the vaius of coefficient of
multiple determination comes to 0.071. Thus it is
evident that the contribution of four characters vis.,
patiole length, number of leaflets, periodicity of lesf
emsrgence and girth is quite negligible (1.14). Thus
yvield prediction can' be done using the simpler linesy
functicn an given below.

T = Mb,.575 4 32,298 K & 14,390 C ~ 1,468 P
+ 6.1'32 8 # 17.798 N+ 0063” IN « 150219 L.L.

The nbove mathematicsl modol cen bes efficienly
usad for forscasting the expuctied sverasze yield of cocenut
palums with known velues of the morphological and chemicel
parameters,
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SUMMARY

The study was uncertecken to charactcriae
coconut polms in Telation to yield, baged on verious
morphological and biochemicel characteristics. Oixty
prlms, cv Hest Coast Tall were splecisd end were
grouped as low, modium and high yield groups each group
comprizing of twenty palms. Morpholozical observetions
ardd chomical analyses were conducted qurang une sLucye.

4. The low, -medium and high yleld groups of
coconut palms differed significantly interme of their
norphological characteristics such os number of leaves
length of leaves, length of petioles, nushor of leaflots
per leaf, poriodicity of leaf emergence and collsr girth,
The nupber of loaves vhich was Judged as nn indiceticn
of the yielding capacity, influenced yleld indirectly
through the cherdcal componants eapqcially chlorophyll
and potasaiun, High ylelding palms protuced leaves mors
frequently and.also retnined thenm for longer poricd, The
length of leaf hod a direct effect on yicld., The overall
effect shown by these characters vas presuszed to have
resulled from the net inerease in drymptter nroduction
due To increamsed photosynthatic area,
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- 2, The nitrogen lovel in the 1h4th leaf laxina
extilbited significant difference hotween the three yileld
groups, Hitrogen had a divect effect &n the yleld of

nuts fros thes pelo.

3, The phosphorus content in leaf neithor ahowed
any remarkable vorlaticn between the yield groups, nor
04d 1t exhibit any linear relaticnship with yileld.

Y Lesf putascium exhibited high degree of
aorrelnticn vithi yield. The difference betusen low and
high yielder® was conspicuous. The direct effect of this
nutrient on yleld was marked,

Se Variation in ealoiun content of leaf was not
significant between the low, medium and high yiele groups.

6. Magnesium content in lesf did not show any
definite pattern of varimtion betwaen the yleld groups.

7. The nutrient ratios eapecinlly R/C-a, K/P,
K/Ca, K/Mz snd K/Ca + Mz had signifioent influence on
yield of nuks from polms. It was concluded that a bolance
betuoen vardouz nutrients is highly essential for bhettor
production,

8. Eoluble sugars in tha leal hed a significant
positivo correlatien viih yicid. The extent of reducticn
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in the contant of this conatituent wvaz los2 in tha
hirh yielding paims during Septoaber=Qctober perded
conpared to low yielding pelon,.

9, 3tarch content of leaves did nov anow any
slgnificent relatiomship with ylold.

10, Totzl phenolic gompound2 present dn the leaf
had a nagative cormlaticn with yield of nuts fronm tae
palms, 6imilny relationship was showh with other yield
ccupomn.‘ts algo, Its ultimnte offect on yleld wags dus to
the indirect offmects through the leef clilorqphyll spd

leaf potassium,

1. The free ammo'aaida_s_pmmm in the laaf
laminae wore identified, Alanine was detectrd Lrom loyw
yielders while tyrosins was detectod from mediun and
high yielders, There wne no other gualitative differance

totucen the yisld groups.

12, Leal chiloruphyll was found o havae positive
correlntion vith yleld, It was also related to the
rotassiun stotus of ths loaf. Chlorophyll content of
Jopf increscad during sumnel seasol.

13. The catzlase engyne ucﬁvity meamrsd in the
oxtracts of leaf laming falled to give indication of any
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relationchip with yield., It was howaver significantly
correlated to leaf potassium and staorch content.

. Peroxidase enzyme activity 4n leaf aiso did
‘not exhibit any consistent rolationship with yield.

15. Linear regrassion model which could predict
the yield of nuts froz the palms with 7% paer cent sccuracy
was propcaed uaing seven selecisd characters,

15, The rosulis Andieeted that cheracterisstion
of yield groups based on biocherdesl enmponents is
ponginle, Fosn oharaciers vhich onn indicate the yileld
potential ang proccelly ab the maedling levels itself
is %o b» :1&5*:&15‘19& by =dopting long term expsriments,
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ABSTHACT

A investigation on the morphalogical and
chemical components of yield in cocomut palms was
conducted at the College of Horticulture, Vellanikkara
during 1981-83, in order to charactorise the yield of
ba}.ma based on theses characters. Sizty palms of tha
cultivar West Cost Tall (W.C.T.) wero sslected from the
azioting plemiation ad Agricultural Resvarch Station,
Namutly commlaing twenty palims each uudor low, mediunm
and high yieid graups (<hko, 4080 and >80 nuis/pale/year
respectivelyd.

Ovasrvations on morphologicol charseters such
as nuobay of loaves, length of le:::ai’, length of petiole,
nunber of leaflets, length of leafleis, periodieity of
leal emargence and girtn at ccllay vere recorded at
bimonthly iutervais.  Anuiysis of leaf swmyples from the
lua? pocition e were Takan up Eo cotimate the contenta
of nitrogen, phosphorus, potagsivn, eslioius, pagnesium,
soluble sugers, sterch, Sotul phenols, {rece amino acids,
totul chloruphyll, valeolasst activity and porazidose |
setividty dnying Harch-Apritr and Bepteuber-Gctober seasons.

Thews was o siguifisent posifive corrslation

for number of losves, length of laaves, number of leaflets,



length of leaflets and girth at collar with the mean
annual yield, The periodiclity of lecf emergence had
B negative correlation with yield.

- Anong the pinernl nubrients, nitrogen snd
potasaium hed gignificant positive corrsiztion with yicld,
Phosphorus, lcalc:.uﬁ: and maémasﬂ.um failsd o show ‘any
linear relstionship, Tho metrient ratics vie., W/Ca,
R/Py K/Cn, K/Mz amd K/Ca '+ Mg also exhibited significant
positive cormlation with yield,

Ine bicchemical corponenta such as aciuble
gugeras and total chiloronhyll content in i lecl lomina
had significent poeitive corralation with ylaid., Total
phenolic compwnaa prasant in the leaf laminag had a
slgnificant negative correlatlion with yield. B8tarch
content in the leef did not ghow such relatlons. The
free anins acids pregent in traces 1n the lenf were
jdentified, ILeaf cotalase and peroxidese activity exhie
bited no definite patitern of veriaticn in relation to
yleld,



