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INTRODUCT I ON

Regulation of fruit size end smturity has been
of grest concern to the fruit grower, ever since fruit
culture became established on scientific 1ines. Although
these aspects are primarily controlled by genetic factors,
environment and management practices play en important
role on them (Gardner st 81.,1952)s Pineapple which is
one of the most important fruits of Kerala {s commercially
utilized to @ mejor extent for camning purposes and
therefore unifornity in fruit stze {s of paramount
fmportance, For canning purposes tha fruit should be
of mediun sfze with a fruit weight of 1.5 kg.(Das et al.,1565).

In spite of spectacular achieverent obtained
fn controlling flowering in pineacple by the application
of ethrel In recent times (Das gt al.,1575 1 Balakr{shnan
et al., 1578 and santha,1579), complete uniformity in fruit
size in large plantings even under unfform cultural and
manurfal schedules §s seldam achieved in Kerala. Both
in the plant crop and especially in ratoons considerable
percentage of fruits fall below standard size with the
result that thefr utilization for canning purposes are
made dfFficult. If tre snwller fruits could be {mproved
by the application of growth regulators ft will have
much practical value. Regulation of fruit maturity s
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also 8 desirable practice so that harvesting perfod
could be extended, preaventing a possible glut in the

market.

A physfological approsch viz,, through the
application of growth regulators has ylelded successful
rosults In regulating fruit size and maturity in
several fruit crops and also in pineapple. In pineapple
amony the growth reguletors tried NAA has been found
to be most effective, Observational trial conducted
fn the Kerala Agricultural uUniversity had also
indicated that NAA was effective In Increasing the

fruit size,

However 8 proper recomendation of HAA
under Kerala conditions based on systematic studies {s
not available. The presant study was inftfated with the
following cbjectives.

1. Fixing the optimu time of harvest of frufts.

{1, studying the effect of sipha~naphthalene acetic
acid on fruit size, maturity end qualicy of
fruits.

111, studying the effect of alpha-naphthalene
acetic acid on sfze maturfity and quality of
fruits from plants having different leaf
number.
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REVIEW OF LITERAYURE

A brief reviow of variocus aspects of ragulation
of fruit size, meturity and quality of fruits, in pineapple
{s presented here under,

| I8 FRUIT MATURITY

sfochemical changes during growth and development
of fruits are mportant factors in fixing the maturity
standards of fruits.

Miller and Hal! (1553) observed that in meture
pineapple, the basal segment was more mature than the
middle portion, and this in turn was more meture than the
top segrent, The result was also confirmed by the
progressive decrease in bromelin sctivity from top to bottom
and he observed that the activity of this enzyme decreased
with maturfty of plnespple. Py (1955) cbserved that
larger the fruit, the shorter wes the maturation perfod.

He @190 found that high N application without K resulted
fn longer nsturation pariod of fruits.

Yow (1959) reported that close planting or
addition of N and K fertilizer delayed maturity, while nigh
leaf P and straw mulching hestenad ripening. There was
also 8 negative correlatfon between the number of days
from flower emergence to maturity and the square root of
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the mean temperature for 30 days after emergence,

Heang (1960) made studfes on the picking meturfty of the
pineapple and found that for use as fresh fruit and for
canning, pineapples were to be picked when the flesh
turned 1{oht yaellow colour and flavour not too acid.

Hope (1963) found that the sujar content of
the frufts increased contfnuously throughout the 1ife
untfl it was over ripe, the rate of production was much
higher in summer than in the winter fruit. In both
surmer and winter pineapples, fruit quality as judqged
by paletability was best when acidity reached its pesk.
There wes also varutim‘ in acidity depending upon the
climatic conditfons and the amount and type of fertilizer
used fn both surmar and winter pinespples., He also
fourd that winter frufts took 185 days to reach the peak
of acidity and sun.er fruits 155 days.

Montoneqgro (196h) studied ripening of pinespple
fruit. Pinespple fruits of the variety ‘Perola‘' were
harvested at five stages of ripeness (determined by colour)
and sanalysed for jufce per cent, brix and acidity. It
was found that by the time the upper part of the fruit
had developad yellow centras to its segnents, & sharp
rise in brix and jufce content and a sharp faill in acidity
had occured. The juice content remained constant untf)



the onset of senascence when it incressed rapidly.
Brix values rose fairly steadly end acidity fell very
slightly throughout ripening and senescence. According
to him fruits should be harvested st green stage for
canning and for imediate marketing the fruits should
have an orange tint in the centre and & slight aro:a,
Anon (1965) reported thet the stage of rmaturity at
which pinespple was harvested depended upon its use.
Fruits for home use should be picked when 25 per Cent
yellowing cf the fruit attained @t which stage the
frufts had higher T.5.5. and Tow acidity.

singleton and Gortner (1965) showed that
varistion {n ascorbic acid contemt during development
of pinsapple fruit was more related to short term
weather conditions, snd not with the stage of fruit
developmant. It was 8130 found that acidity rose
significantly as the fruit matured and 10 days after
8 pesk re!chcd:. the fruft wes at optimum meturity,
Teotfa and bhan (1966) made studfes on physical and
chemical changes in the varfety 'Glant Kew® pinespote
during ripsning, On the basis of results, he
recomended thet to obtain high quality, the pinespples
should be harvested when the specific gravity is in
renge of 0,98 to 1.02, the T.5.5, content 1h.8 to



the onset of senescence when it increased rapidly,
grix velues rose fairly stesdly and acidity fell very
slightly throughout ripening and senescence. According
to him fruits should be harvested at green stage for
canning and for femediate marketing the frufts should
have an orange tint in the centre and a slight aro.a,
Anon (1965) reported that the stage of maturity at
which pineapple was harvested dapended upon its use.
Fruits for home use should be picked when 25 per cent
yellowing cf the fruit attained at which stags the
frults had higher T.5.5. and low acidity.

singleton and Gortner (1965) showed that
varfation {n ascorbic acid content during development
of pineapple fruit was more related to short term
weather conditions, and not with the stage of fruit
development, It was also found that acidity rose
significantly as the fruit matured and 10 days after
8 peak reached, the fruit wes at optimm maturity.
Tectia and ﬁim; (1966 ) made studies on physicel and
chenical changes in the varfety tGfant Kew' pinespple
during ripening, On the basis of results, he
reacoended that to obtasin high quality, the pinespples
should be harvested when the specific gravity {s in
range of 0,98 to 1.02, the T,5.5., content 1h.8 to



17 per cent, T.5.5/acid ratio 20,83 to 27.24 and when
the fruit developed & yellow to brownfsh colour.

Gortner ot al. (1567) enumerated three distinct
stages of fruit developuent besed on bicchemical changes
as premsturation, maturation and senscenca. HMost of the
chemical constituents like starch, totel sugars and
none-reducing suger showed & decressing trend in the
prematuretion stace., When the fruit reached early
meturatfon, total sugars {ncreased, non~reducing sugar
decredsed, while starch comtent renained constant, In tiwe
lata maturatfon stage, sucrose and total sugars wers more

or less constant.

Bowdan (1969 a) studied on the ripsning of
pinsapple and he found that there was a relationship
between fruit translucency and processing quelity of
pineapple. With increasing translucency, the pH,total
soluable solids/acid retio, fruit wafght and total aster
concentration fncreased and acidity decreased, T.5.S.,
fresh plignents and palatabtlity increased to & maximum
fn the medium range of transiucency and then decreased
with further increase {n translucency. So he considered

samftransiucent fruits as most suftasble for canning.



Mockerjt gt 8l. (1969) studied the chemical
snd physfcal changes oceuring during pineapple fruit
development. It wes found thet there was abrupt changes
in the totsl soluable solids and acidity in the fruft
sfter 110 days of fruit set. The acidity reached &
peak on 115th day and thereafter there was & decline.
The ascorbic acid content remeined constant during earlier
stages of maturation, but decressed in later stages.
Chadhe ot 8).(1972) studied the biochemical changes
associsted with growth and development of pineapple
variety *Kew', The watght of the fruit increased
gradually upto 75 days after flowering. Thereafter there
was & sherp increase In weigit until 150th day after
which the weight stabilized. Total! soluable solids and
ascidity increased with maturity, but T.s.:./acidity ratio
decreased {n the mature stage. The ascorbic acid content
decreased in early stages, but did not show any
apprecisble change in later stajes.

Lodh gt al. (1973) observed that in 'Kew*
pineapple, the prematurstion stage was st 0 to 120 dsys
after flowering, early msturstion 120 to 150 days and
the late maturation ISOﬁto 168 days. After 165 days
ripening and senescence 'surtaé. They 8lso reported that
the concentration cf chlorophyll decreased slightly upto
135 days from flowering, thereafter the chlorophyll loss



from the peel became more rapid,

pantastico (1975) reported the following seven

shell colours to deternine the varfous staces of maturfity,

NO. 0.

NOJ 1.

NOo 2

NO. 3.

No. b,

NOo Se

Hoebeo

NOeT7e

A1l t‘gyes' are green with no trace of
yellow.

Not more than 20 per cent of the teyes!
are predominantly yellow.

Not less then 20 percent but not more than
60 per cent of the ‘eyes'! sre predominantly
yelliow.

Not less than 65 per cent but more than
55 per cent of the ‘eyes' are predominantly
yelliow,

Not less than 65 per cent but not more than
90 per cent of the 'eyes! are fully yellow,

Not less than S0 per cent full yellow but
not more than 20 per cent of the ‘eyes’
reddi shworange.

20 per cent to 100 per cent of the ‘eyes’
predoninant 1y reddi shebrown,

The shell {s predominantly redd! shebrown

and showed stgns of deterioration. According
to him plneapple with shell colour nos.2 to

k should be hervested when used for local
consumption.



2. EFFECT COF DIFFERENT CHEMICALS ON FRUIT DEVELOPMENT,
MATURITY AND RIPENING,

2.1, Fruls develcoment

Clark and Kerns (1942) studied the sffect of
alpha-napithalene acetic actd (NAA) sprays on the fruft
development of pinespple plants. spraying wes done
after the caompletion of the normal floral differentiation,
but prior to sctual blossoming, It wes found that
application of relatively high concentrations as
0.05 per cent produced @ marked increoase in sfze and
weicht of the fruic, while the lower concentrations
had no significant effect in comparison with the controls.
Application of NAA also resulted in an increase in

peduncle lenjth,

van Overbeek (1946) reported that NaA spplication
resulted in Incressed fruit weight, while application
of 2,h-dichlorophencxy acetic acid (2,4«D) resulted in
8 lower aversge fruit weight as compared to NMAA, The
Tow fruit weight was attributed to the adverse effect
of 2,i~0 on developing young leaves. Miller and
Mersteller (1953) reported that application of
parachl orophenoxy acetic acid (PCPA) when applied on
pineapple fruit 10 days before harvest did not alter
fruit size or length,



Hayes (1957) reported that concentrated spray
of NAA on fruits ssveral weeks before the normal time of
harvesting increased fruit size. Evans (1955) observed
that growth pramoting substances 1{ke NAA,beta-
fndole butyric acid (1BA), hortamone 4, planofix and
seradix all exerted a tremendous influence on fruiting
of pinespple. By spplicstion of these chemicals the
fruit wefght was increased, but when fmmature plants
were treated fruft wefght wes reduced, Collins (1960)
found that when NAA was applied after fruit formation,
the fruits grew larger and the peduncle increased in
length and diemeter,

Anon (1964) reported increased fruit sfze by
spplication of NAA, The fruit weicht increased
progressively as the concentration of NAA {ncreased,
reaching the maximum at 200 ppm. There was increase
both in length and dismeter of fruits. Das (1964)
reported that when pineapple plants were trested with
NAA alone end in combination with melic hydrazide (MH),
the fruits produced were hesvier. Fruit volume also
{ncreased, but dimensfons or fruftlet numbers did not
vary markedly. The affect of MH alone was found to be
deleterious in that the fruits were undersized.

10
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Barbier (1564) found that the application of
sodium beta-naphthoxy acetate (NaNOA) hed no effect on
fruit cheracters of pinespple. Oss gt 8l. (1965) reported
that acetylene and calciun carbide trestment for florsl
fnduction in pinespnle plants produced undersizad frufits
with relativsly large croms snd tong slender peduncles.
putte (1966) cbtained simflar undersized fruits with
long peduncle by application of alpha=naphthalene acetamide
and acoetyliene.

At and Telukder (1965) reported that NAA
spplication resulted in increased fruit weight.
Das and Barush (1967) noticed that when NAA and IAA were
sppifed singly and in combination, there was significant
fncrease In fruit waight, the combined effect being
equivelent to that of NAA, The NAA treatment also
fncreased plant hefoht. Kwong and Chiu (1968) cbserved
that when pineapple fruits wore sprayed with 160,200,300
and 400 pom of sodium salt of HAA sbout two months before
fruit ripening, there was significant fncrease {n frufit
weight by 10 to 45 per cent and in fruit diameter by sbout
5 per cent. According to them 300 ppm was the optimum
level. The effect of NAA was found to be more on naturally
‘larger fruits., Huang (1968) found that NAA et 10ppm,
calcium carbide at 1 per cent and beta<hydroxy ethyl hydrazin
(B0OH) at 0.25 per cent Induced flowering snd {ncreased
fruit weight,
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Bowden (1969 b) reported thst when NAA was
sprayed on pinespple fruits at 10 weaks, efght wecks
and six weeks before the estimeted mesn harvest dete of
the unsprayed controls, there was increase in fruit size
and weight, fruft length and dismeter without altering
fruit shape, #o significant differences were found in
the taper ratfo (0,96 to 1.00) or the length ratfo
(1,36 to V. bis) Of the fruits examined. Polignant (1969)
again found that application of sodium salt of NAA mede
12 to 16 weeks after floral induction treatment with
acetylens resulted in incressed fruit weight by
15 to 23 per cent, tended to Increase fruit length and
significantly increased fruft diameter 3 to 9 per cent.
The treatment 8130 reduced crown weight end had adverse
offect on the production of sucker. According to him
the use of these compounds wes not advised except under
carefully controlled conditions.

salazar and Rios (1971) raported that applications
of ethre! and calcfum carbide on pineapple plant resulted
in reduced plant hefght, Calcfun carbide treatment also
resulted in the production of largest number of abnormal
crowns and tended to cause the fruit to topple. Ethrel
fncreased apical fruit diamater &nd pulp content,
Robertson gt 8l1.(1971) reported that application of ethrel
three weeks before harvesting decreasaed the yield as
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compared to untreated control. The raeduction {n yfeld
was attributed to shortening of fruit growth perfod
resulting fn smaller fruits., wee and Ng (1971)

also reported that when ethrel was aspplied as a flower
fnducing chemical, there was slight decrease in fruit
lengths However, other fruit characters were not

altered.

wee (1971) observed that spraying the
developing frufit of the cv.t!Singeoore Spanish' with a
solutfon of plamofix was found to increase fruit weight
and diemetar. The best time for treatment agcording
to him was six weeks after the appearance of the
inflorescence. Husng (1973) conducted studfes on the
effect of NAA, sodiun salt of NaA and IAA at 50,100,200
and 500 ppm on pineapple fruit., He found that when
NAA and sodium salt of NAA sprayed one month after
flowering increased yleld by 11 to 32 per cent. The
higher the concentration, the greater was the increase
in Pruit sfze. According to him 100 ppm was the optimusn
rate of sodium salt of NAA,

Gonzalez end Fontfclella (1975) made studies
to find out the effact of ethrel on two pinespple
varfeties, 'Smooth Cayenne' and 'Red spanish?. Application
of ethrel at 20mg/plant even though {nduced flowering,
significantly reduced fruft weight. Gonzalez gt 8l. (1575)
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reported the effect of various chemicals such es calcium
carbide, varfous ethephon formulations on pineapple plant.
They found that the treatments hed l{ttle effect on fruit
and crown weight, although ethephon tended to produce
small fruit with bigger ¢crown and to reduce fruit hefght.

Norman (1977) observed that application of
80H, calcium carbide and ethephon resulted fn the productfon
of cylindrical fruits rather than conical fruite.
Chiu and Malek (1978) studied the effect of BOH on plant
crop and ratoon crop. With both crops the chamical in
al! concentrations grestly increased fruit set and yields,
but fruit size was reduced. Norman (1978) conducted
studies to find out the effect of gibberlic acid “‘“3)
at 500 and 1000 mg/l1itre and NAA at 200 and 300 mg/)itre
and GA, and NAA fn combination at 250 « 100 mg/litre
and 500 + 150 mg/1itre applied to developing ethephon
induced cv. 'Sugaricar' pinespples All the treatments
ifncreased fruft weight and length without altering the
fruit shape. NAA alone and In combination with @3
reduced crown sfze. The concentrations of growth
regulators had no effect on fruit weight, length, eshepe
and crown sfze. Fruits sprayed six weeks after emergence
produced larger fruits than those treated after 10 weeks.
Time of application did not affect the fruit shape and

crown size.
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studies conducted by Kerala Agricultural
Unfversity on the plant crop of pineapple on the effect of
planofix on fruit sfize and meturity showed that planoffx
st 200 ppm sprayed on frufts, two months after the visible
sign of inflorescence, increased fruit welght as compared
to control {(Anon,1578). santha (1975) studying on the
effect of different growth regulators on flowering and
fruit development in pinespple found that, maximum fruit
sizse was obtained by planofix 20 ppm, when used as flower
fnducing chemical,

2.2 it i

Clark and Xerns (1942) reported that relatively
high concentrations of NAA as 0,05 per cent on pinespple
fruit resulted in retardation of ripening by sbout a
week. Groszmann (1950) again found that application of
NAA several waocks before fruit meturity delayed maturity.

Miller and Mersteller (1553) reported that
spplication of PCPA 10 days bafore harvest, decreased the
awount of physfclogical bresk down during ripening.

Py (1955) reported that the perfod between treatment and
fruit meturstion was on an average 180 days with
acetylene, while it was 187 days with NAG, He also
obsarved that the higher the concentration of NAA used,
the longer was the maturstion perfods shing (1956) found
thet when NAA was used 8s 8 flower fnducing agent on
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pineapple, {t advanced the harvesting season. It was

also found that frufts of trested plants ripened more
unfformly and fewer pickings were needed. Evans (1959)
observed that growth promiting substances such as Naa,

184, hortomone A, seradix A, planofix, anepal, 2,40,
dicotax and acetylene esterted 8 marked influence on

ripening of pineapples, particularly at lower concentrations.

Barbier (1964) observed that frult treatment
with sodfum salt of NOA had no effect on maturation.
Das (1964) found that NAA applicatfon prolonged the time
from flower differentiation to ripening by asbout 15 days.
He also reported dslaying of maturity by & weak by
spplication of NAA and MM In combination, NAXA was found
to be superfor than Mi, Das gt 8l. (1965) after working
on acetylene found that acetylene trestment resulted in
acceleratcd ripening of fruits. Oas and Baruah (1567)
found that application of NAA and 1AA resulted in delayed
ripening by about 11 days, but in the case of NAA trestment,
ripening of majority of the fruits was completed within
8 relatively short four weeks perfod, thus facilitating
harvest mechanfization. Kwong snd Chiu (1968) observed
that fruit spraying of NAA about two months before fruft
ripening, resuited in delayed fruit maturity upto two
weeks In the largest fruit,
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Gortner (1969) demonstrated the effectiveness
of NAA and 2,b,5-T in markedly recucing the ripening of
pineapple fruit and thus extending its merketable 1ife
83 8 fresh fruit, Ag little as 1 ppm of 2,4,5+7T had &
noticeable effect and 100 ppm was the optimum for retarding
senescence, For NAA 500 ppm was the best level according
to him. Bowden (1969 b) reported that NA. treated fruits
had to be picked at & greener skin colour than untreated
control fruits in order to obtain optimum ripeness.
pofgnant (1970) found that NAA treatment et 100 ppm
fmnediately after picking the fruits, resulted In prolonged
storage 1ife of the fruits even at unfevourable

temperetures,

Audinay (1970) found that ethrel treatment of
pineapple at varfous tiems within four weeks before
theoretical picking dete resulted in oarlisr and more
homogeneous ripening and & briefer harvest perfod
proportional to the doses of ethre! applied, which ranged
from 1 to B8 kg/he. Salezar and Rios (1971) reported thet
treatment with calcium carbide at 8 kg/ha and ethrel at
& and 6 kg/ha resulted in accelersted harvesting. Treated
plants could be harvested in 21 deys where as the hervest
of the control plants exceeded 14! deys. Poignant (1971)
found that sthrel treatment st 2,1,0.5 and 0,1 kg @.i./ha
applied 8 to 15 days before the theoretical picking dete
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resulted in rapid and horiogeneous internal and external
frufit colouring, thereby greatly reducing the harvest
perfod, Robertson g% al. (1571) found that application
of ethre) at 2 and & kg a.1/ha to 'Smooth Cayenns®
pineapples three weeks before harvesting caused all
fruits to ripen 15 and 10 days after application
respectively. The umtrested control plants were harvested
over 8 60 days perfods According to him, the optimum
rate of ethrel was 2 kg a.1./ha, wee and Ng (1571)
reported that when the developing fruits were sprayed
with ethrel, 15 weeks after flower fnductfion, the crop
required only one major harvest as coamared to three
with the unsprayed controls. The fruits elso ripened
four weeks earlier. Ethre! also induced uniform
ripening within a fru!t, thus tncressing the number of
golden fleshed fruits,

Huang (1973) found that when sodium salt of
NAA at 50, 100, 200 snd 500 pom was ap>lied one month
after flowering resulted in delayed ripening by 12«16
days. Norman (1977) studied the affect of three
concentrations of each of B0oM, calcium carbide and
ethephon on *Sugarioaf' pinespples. All the chemicals
accelerated fruit masturity, caused uniform fruit
ripening regardless of concentration., Norman (157%)



13

agein reported that applicatfon of Gﬁs and NAA singly
and {n combinatfon applied to developing fruits of
varfety, 'Sugarloaf' pineapple significantly delayed
fruit maturity, regardless of the concentration applied.
santhe (1979) also reported delayed maturity by 50

and 100 ppm planofix when used as 8 flower inducing
chenical,

3. EFFECT OF OIFFERENT CHEMICALS ON QUALITY
OF FRUITS

Decrease in total soluable solids due to
the application of NAA on pineapple fruits was reported
by Clark and Kerns (1942), However, NAA had no effect
on translucency and porosity of frufts. Miller and
Marsteller (1953) reported that application of PCPA
resulted in sn increase in sscorbic eclid content of
the fruits, while T.5.5., acidity and flavour of the
juice were not affected. Shing (1356) found that
fruits produced as & result of NAA treatment hed 8
high acid content than fruits from untreated control.
Barbier (1964) reported that application of sodium salt
NOA resulted in an increase in flesh firmness. A
general decresse in porosity was 8lso cbserved by him
in treated fruits. Kwong and Chiu (1563) reported
that acidity and total sugers were lass in NAA trested
frufts.



Dutts (1966) studied the effect of growth
regulators on quality of pinespple fruits. He reported
that fruits from NAL treated plants had a better
sugar/acid retio. Poignant (1969) reported that
application of sodiun salt of NAA on pinespple frufits
caused 8 large number of surface cracks. The trestment
aliso accelersted interns! fruft colour development,
Increased fruit translucency, reduced fruft suger by
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15 per cent, resulted in less porous fruit. Bowden (1969b)

again reported thet NAA adversely effected the processing
quality of pinespple. There was & marked decrease in
Te3e5.0nd felsh colour, which renderad the fruit less
palatable snd affected the relatfonship between skin
colour and internal ripenass, fncreased break strength
and reduced porosity. Thelreatment significantly
incressed acidity especially when the fruits were treated
10 waeks before harvesting. There was no difference in
pH between treated fruits and untreated controls,
pofgnant (1970) cbtained poor quality fruits by the
application of 100 ppm NAA on pineapple fruits one month
before the theoretical harvest date.

Audinay (1970) reported that ethrel trestment
on pineapple fruits resulted in improvement of external
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and interns! colouration of fruits, while other
characteristics of flash and juice fncluding suger and
scid contents were not affected. Effect of sthrel
treatment on quality of fruits wes also reported by
pPofgnant (1971). According to him ethrel treatment
resulted fn rapid and hamogensous internsl and externsl
fruft colouration. However, trested fruits were slightly
hollow and significamtly more acidic. Robertson gt al. (1971)
again reported that ethrel application lowered the
sugar/ecid ratfo. The reductfon in the ratfo was due
to the reductfon in the percentage of sugar content.

wee (1971) noticed that planofix trestment {ncreased
acidity, while tuang (1973) reported that sodium salt of
NAA Towered the mucar and s€id contents of the fruits
especially at high dosages. Normen (1977) found that
spplication of growth regulators such as 80H, calcium
carbide and ethephon on pineapples planted from crowns
increased T,5.5.content, rafsed titrable acidity and
reduced T.5.5/aclid ratio. Mowever, in the plants raised
from suckers, the chemicals had no effect.

Des et al. (1977) found that ethephon treatment
has no effect on T.S.5. and acidity of fruits when applied
on plants having different leaf number. Norman (1578)
found that M, snd NAA singly and In combination when
applied on developing pineapple fruits had no effect
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on acidity or T.5.5./aclidity ratfo. The trested fruits
produced 8 desper yellow jufce. GA, fncreased T.S.S,,
while NAA alone and fn combination with GAy reduced
TaSeS5e The different concentrations tried and time of
spplication had no influence on fruft quality.

b, EFFECT OF LEAVES ON FRUIT SIZE AND QUALITY

van Overbesk (1546) observed close correlation
betwean frufit size and fruit developrent in pinespple
with the mmber of leaves per plant. He also found that
an increase of 11,5 leaves was sccompanied by en increass
of | kg In fruit waight. Py (1953) found that approximetely
35 functione! leaves were needed to produce & fruit of
1.5 kg and a variation of 10 lesves resulted in a
difference of 0.5 kg fn fruft weight. Shing (19%6)
reported that when NAA was spplied as & flover inducing
agent, the weight of the frult produced was dependent
with the size of the treated plant. Su (1956) reported
thet fruit yields were correlated with length and width
of leaves in the sesson of rapid growth. He also pointed
out that available soil! K and leaf K were closely
correlated with fruft compactness snd yleld in pinespple.

According to Kanspasthy (1958) the yleld of
good quality fruits wes assocfated with N 1,2 ¢ 0.2 per cent,
P 2,2 & 0.3 per cant and K 3.2 ¢ 4.0 por cent with /P



ratio as near as possible to 14 in the leaves.

Py and Pelegrin (1958) established & close relation
between wefght of '0¢ leaf at the time of growth
regulator spplication and fruit weight harvested.

Py and Lossols (1962) working on pinespple confirmed
the above theory.

Senewiratne (1964) reported that the {nitial
sucker size had a marked effect on growth and flowering
and tha largest suckers (31 - 35 leaves) produced
hervestable fruits in shortest time. Das gt al. (1965)
fndicated that the leaf number had a close relatfonship
with size and wefght of fruits produced, He also
found that the response of acetylens and calcium carbide
was more on mature plants having large number of leaves
es compared to imnaature plants having low leaf number.
Tay gt a}. (1569) made studies on leaf analysis in
relation to yleld, suger and acid contents of the fruits.
He cbserved that there wis no correlation between leaf
N and yleld or the sugar and scid contents of the fruits
and in case of leaf P also no consistant correlation was
cbserved in thase cheracters, while the degroe of
correlation between leaf X and yleld, sugsr and acid
contents of fruits was high.

23
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Godfrey (1970) conducted trials on pineapple
and found that maximum fruit yleld was associated with
0.35 to 0,40 per cemt nftrogen, C.0k per cent phosphorus
and O.44 per cent potassium in leaves., For maximum
fruit length, the X/P ratio should be 10.k to 1.5,

The bass! non chlorophyllus section of ‘D! leaves was
used for anslysis. Marchal (1970) found that if nitrogen
content In the lesf was above ! per cent, there was an
fncrease in foliar growth, Foliar growth response wes
not evident in dry season, The amount of K was shown

to have 8 direct positive effectiveness on fruit scidity,
but egain this was modified by climate.

Ten and Wes (1573) studied the growth cheracters
and quality of fruits In pinespple and reported thet
the more vigorous tha plant, tha higher was the fruft
weight with less acidity. Singh and nRaeshwar (197h)
revealed that plants with low leaf numbar (26 « 30 )
produced long stalked suall fruits, while those with
large leaf nunber (46«50) produced large fruits with
snall stalks., Gangadhars Reo gt al. (1974) studied
the leaf characters of pineapple and obsarved that leaf
number per plant, leaf ares index, the fresh weight of
10t Jeaf and the crown welght were clossly related to
ylelde According to Subrsmanian gt 8l. (1957%) the
spplication of nitrogen, phosphorus and potassium was
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not clearly reflected in the leaf nutriemt conteris.
However, in the 11th month sampling there was significant
increase in leaf N,P and K corresponding to N,P and K
application. Subramenfan gt al.(1977) again reported
that there was significant relation betwecen leaf N and

X in the Sth month after planting with high yield of
pineapple.

Chadha ot al. (1977) stated that fruft weight
was positively correlated with the number of suckers
per plant and leaf number one yesr after planting. He
also observed thut Julce T.5.5. content was increased
by an increase In leaf number both ocne year after
planting and at flowering. Das et s8]. (1977) found
that when flowering and frufting wes artificislly {nduced
by ethesphon treatment before the plants resched proper
stage, the average fruit size and sucker production were
adversely affected. They also reported that optimal
stage of plant growth for flowering and fruiting wes
resched wiien they attained atleast 35 to 3Y lesves per
plant and by further increase in leaf number there was
no beneficial effect. santha (1979) cbserved significant
correlation betwean leaf characters and yield and
qualfity of pineapples Fruit size and quality were found
to be positively correlated with the number of leaves
possassed by the plants, The fruits produced by higher
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leaf group possessed maximum of T.S.5. and sugers.

She also found that leaf nutrients influcnced on

fruit sfze. The largest fruits were produced by plants
having the leaf nutrient status of 1.4 per cent N,

0.08 per cent P and 3.43 per cent K.



MATERIALS AND METHODS
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MATERIALS AND METH(ODS

The present fnvestigations on the various
aspects of regulation of fruit stze and maturfity in
pinespple wers undertoken in the Department of Pomology
and Florfculture, College of Horticulture, Vel lanikkars
during the years 1978 to 1980,

The first ratoon crop of variety ‘Rew' mainteined
st pineapple Resesrch Centre, Vellanfkkara was utilized
for the study. The crop was plented In May,1976 and {t
wes grown in two rows in trenches with a spacing of
60 cm between rows, 30 cm between plants and 30 om
between trenches, with a planting density of #3080 plants
per h.cnro. The first crop was hervested during March,
1978. After the harvest of plant crop thimning of
suckers were done 30 83 to get one sucker per plant for
the first ratoon crop. Unfform cultural and msnurial
practices as per the recommendetions of Kerals Agricultural
Unfversity, were given to the crop,

The fnvestigations consisted of the following
,“p.c“.
fe Fixing the optimm time for harvest of fruits.
2. Studying the effect of elpha-naphthalens acetic
acid (NAA) on fruit size,maturity and quality,
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3. Studying the effect of NAA on size,meturity
and quel ity of fruits fra: plants having
different leaf number.

The detailed procadures adopted for the different

aspects of study ars given below,

‘. FIXING THE OPTIMUM TIME FOR HARVESY

It was necesssry to standardize the optimum
time of harvest of frufts ensure uniform msturity. In order
to arrive at a proper harvesting {ndex, studies were
undertaken during November,1978,

A total of 400 uniform plants possessing 36 to
40 leaves were marked oute Uniform flowering in these
plants wes {nduced by the application of 25ppm ethrel +
2 psr cant urea +» 0.0h per cent c-co, {anon,1979). A
totel of 250 inflorescences which emerged on the same day
were finally tagged for detalled observations, First samples
of fruits were taken 70 days after inflorescence amergence.
Subsequent samples were taken at 10 days iIntervasl til)
100 days after emergence, theresfter &t seven days {nterval
till 129 days after {nflorescence smergence and then at
two Gays interval till the frufts turned fully yellow on
the plants. At each time of sampling, 10 fruits were
harvested from the tagged plants and they were analysed
for totsl solu ble solfids, acidity, reducing sugars, totsl
sugars, nonereducing sugar and ascorbic acid content,
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The sugar/actid ratio and brix/acid ratio were 8l30 worked
out. The methods of amalysis followed are detailed under

section b,

In order to find out the changes in the
external colour of the fruits during th& course cf fruft
maturity and to relate the colour development with
intarnal qual fty, external shell colour of fruits was
visuslly observad at sich sampling date. The tctal number
of ‘eyes' which were green and also 'eyes' thet turned
yallow were counted and the percentage of colour development
was assessed. The colour development was then expressed
es parcentage of area coloured or that remained green as

adopted by Pantestico (1975),

2. EFTECT OF ol NAPHTHALENE ACETIC ACID (MNAA) ON
FRUIT 514, HMATUFRITY ARD QUALITY

To study the effect of different concentrations
of NAL on size, maturity and qual ity of fruits and to
determine the best stage of its application, detafled
fnvestigations were Inftiated 1n November 1978, uUnfform
flowerin: was induced by giving a combination treatment
of 25ppm ethrel « 2 per cent ures ¢ 0.04 per cant cac03
(2non,1975)e The experiment was superimposed in split
plot desfgn with four replicatfons.
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The meinplot consisted of 150 plants end
subplots consfisted of 30 plants per plot. The treatments
consisted of four concentrations of NAA and control. The
spraying was done st different stages of fruit development,
the detalls of which are given below.

Trestments - 25 (cambination of (A) and (8))
A, Mmain plot treatments (stages of application of
NAA)
f. At inflorescence emergence
fi. One month after inflorescence emergence
fit. Two months after inflorescence emergence
fve Three months after inflorescence emergence
ve Four months after inflorescence emergsnce
Bs Sub plot treatments (concentrations of NAA and
control )
f« O ppm (control)
1. 50 ppm NAA
f$1. 100 ppm NAA
fve 200 ppm NAA
ve 300 ppm NAA

The different concentrations of NAA in solutions
(10 =« 30 m!) as mentioned above were thoroughly sprayed
with & hend atoxniser on the inflorescence and fruits as the
case may be depending unon the stegs of application. The
control treatment consisted of water spray.



31

OBSEAVATIONS

The following observations were recorded.

2.1, Frult charscters

2.'0'. '!:U‘s n'izht

The fruits were harvested at optimum maturity
and frult weight with and without crown was recorded.

2s1.2, Fruit 'mﬂ!h.ﬂ'!gh EE gm h

fruit length and girth in the middle were recorded
for each treatment at harvest., The breadth wes recorded

et three portions naely bottom , middle and top after
cutting the fruit fnto two longitudina)l halves.

20143 Lrown weight

The waight of the crown was recorded for each
troatment,

2.1, b, ﬂ!!‘!!ﬂ rltfg
canning ratfo was worked out by dividing the

length of fruft by breadth in the middle (Pantestico,1975).

2,168, 8 rat

The L/B ratio was worked out by dividing the
length of fruit by mesn breadth (Pantestico,1975).
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2.1.6 Tsper retio

Taper retio was computed by dividing the
breadth of fruit (st top 3/4) by the breodth of the fruit
(st bottom 1/4) as adopted by Pantastico (1975).

2..7.

Days taken from inflorescence emergence to

harvesting maturity of fruits were recorded for esch
treatment,

2:.1.8. ativ £ {

The fruits were harvested at optimur meturfity
and wers analysed for total solu ble solids, acidity,

reducing sugars, total sugars, non-reducing suger,
ascorbic acid content, suger/aci« ratfo and brix/acid retio.
The methods in detail are given under swucion b,

2109  Frult development

To study the fruit development, five inflorescences
which emerged on the same day were saperately tagged from
sach treatment, The growth measuresents of the fruits
at monthly fntervals were csrried out one month after

inflorescence emergence to fruit maturity. The measurements
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consisted of length and girth of the fruits,

2.2, Leef gheracters

2.2.%. Leaf area

To study the affect of different concentrations
and stages of application of NAA on leaf srcs, messurements
of '0! leaf were recorded at the time of harvest of fruits.
The leaf erea was worked out by using the formulse,
length x bresdth x 0,725 (Belakristmen gt 81.,1975).

2:2.2¢ P 84 ‘ { D

The ‘D! leaves were pulled out at the time of
hervest of fruits in the different treatments and their
fresh weights were recorded. The dry waight was
obtained by drying the semples {n an oven at 70°C til}
constant weights wers obteined., From ths fresh weight
end dry weight, percentage dry waight of ‘0* leaf was
worked out,

242430 Loaf enelysis

The nutrient status of leaves (N,P and K)
were analysed at the time of harvest of fruits for esch
treatment. Methods of anelystis are given in section b,

3. EFFBOT CF NAA ON FRUITS PRODUCED BY PLANTS
WITH DIFFERENT LEAF NUMBER
In order to find out whether snaller fruits
produced from plants possessing lower leaf number could
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be femproved by spplication of NAA, and also to study fts
effect on plants with higher leaf number, studies were
fnftiated In Novenber,1579 as detefled here under,

The plants were classified iInto six groups
as given below,

Group 1 26 - 30 leaves
Group 11! 31 « 35 leaves
Group 11T 36 « WO leaves
Group IV 41 « b5 leaves
Group V 46 - 50 leaves
Group V1 51 = 55 leaves

In all the groups, uniform flowaring was
fnduced by the spplication of combination trestrment as
ment foned earltier,

A total of 5C fruits in each group wers sprayed
thoroughly with 30C ppm NAA, one month after {nflorescence
emergence. Fifty plants were kept &8s comtrol,.

The 'D¢ leaf characters viz.,length and breadth,
lesf eres and the fresh weight and dry wefght were
estimated under esch group at the time of NAA application
and also at harvest. The 0! fesves were snalysed for
N,P and X and carbon content at the time of NAA application
and at harvest end C/N ratfic was worked out.
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Fruit charactars such as fruft weight,fruit
length, breadth ,girth snd crown wefjht were recorded at
‘the time of harvest in 8]l the treatm:nts, Qualftative
analysis of fruits was done 8s per the methods given belows

b, METHODS OF ANALYSIS
“Q'C Fruits

Fruits were harvested 8t optimun msturity for
qualftative analysis. ssaples were taken from each fruft
from three portfons nemely top, middle and bottom and
these were then pooled and macerated in a vsrring blender.
Triplicate sanmples were used for anslysis of different

constituents, as detalled below.

helels Tﬁ.‘ M‘b‘g ”"q_!
Total soluable solids were found out by pocket
refractometer end ware expressed as percentage,

hele2e Acidity

Ten g of the macerated sample were mixed with
distilled water and made upto 8 known volume, An alfquot
of the filtered solution was titrated against O.IN
sodfum hydroxide using phenolphthelein es indicator. The
acidity was expressed as percentage of citric acid
(Ae0sAeCo 1960 ),

he1.3. Reducing sugars

The reducing sugars of the samples were determined
as per the method described by A.0.A.C.{1960), Yo & known
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quant ity of mecersted pulp, distilled weter wvas added.
The solutfon wes clarified with neutral lesd acetate
and deleadad with sodium oxalate and rmede upto 8 known
voluve. The solution wes then filtered and an aliquot
of this solution was titrated against a mixture of
Fehling's solutfon A and B using methylens blue as
fndicator. The content of reducing sugsrs wes expressed
as percentage.

betobie Jotsl gugers

Total sugars were detern:ined as per the method
described by A.0./.C.(1960)s Five ml of concentrated
hydrochloric acid was addad to a known volume of clarified
solution and the same was kept overnight. The solution
wes then neutralised by 8dding sodium hydroxide and
titrated agatnst Fahling's sclutfon A and 4,

“0‘.50 21314 r

Nonereducing sujar was obtained by substracting
the smount of reducing sugers fron tha totsl sujars.

bels6e Asgorbic acid

Ten g of the pooled sample of the fruit was
macerated in & mortar by adding smell quantity of two
per cent cnalic acids. The solution was made upto &



volume of 100 m] end then filtered. An aliquot of the
extract wes taken to which an egqual volume of two per cent
oxalic acid was added, The content was (itrated against

8 standard solution of 2,6~dichlorophenc! {ndopheno! dye.
The ascorbic acid content of the jufce was then calculated
and expressed as mg/100 g of the pulp (A.0.A.Ce,1960),

boeleZe &Ef‘.&'d !05'9

This was obtained by dividing the total sugars
with titrable acidity and this was reckonad as a measure
of fruit quality.

§.1.8. 8rix/acid ratio

This was arrived at by dividing the brix with
titralia acidity,

The nutrisnt status of the lesves (N,P and K)
were analysed &t stages mantioned esrlfer. For analysis,
the basal non chlorophyllus section of the 10t leaf was
taken (Godfrey,1970).

be2.1.  Nitrogen
A sample of 0.1g of the powdered meterial was

37

digested in concentrated sulphuric acid and nftrogen content

was estimated by micro-Kjeldsh! digestion - distillation
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method, (A.QeAsle .1960).

b2.2.  Phosphorus

One g of the ground semple was digested In 15m!
mixture of concentrated perchlioric acid, sulphuric scid
and nitric acid in the retio of 11245 and made upto 100ml
with distilled water. Phosphorus in 10m! aliquot of this
extract was determined using vanadomolybdophosphoric
yellow colour method (Jackson,1958),

be2.3. Potassium

Potassium fn an aliquot of the triple actd
extract of the sample was determined using flame photometer
(Jackson, 1958 ).

be2eke Orgsnic carbon

Orgenic carbon content of the leaves wes
estimated as per the method sugjested by l.S.1. (( Anon, 1968)
A semple of O.1g of the finely powdored meterial was
transferred to 8 250ml reflexing flaske 25m! of IN potessium
dichromate and 25m] of concentrated sulphuric acid were
added and the contents were reflexed for six hours, by
which time the whole organic carbon wes oxidised by the
dichromate. The excess dichromste was back titrated with
standard ferrous aﬂpht\n solution using diphenylamine as



the redox indicator, fn the prescence of orthophosphoric
scid. The C/N ratio wes worked out fram the percentages
of the carbon and nitrogen obtaineds

Se STATISTIGAL ANALYSIS

The dats collectsd on different characters
were subjected to statistical analysis, following the
methads of Snedecor and Cochran (1967). Effect of NAA
on various leaf snd fruft cheracters ware studied by
emplaying the analysis of varfance technique. Critical
differences were calculated for comparison of trestments.
Studentt's 't' test was employed to compare treated and
untreated plants in different leaf groups.
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RESULT S

1o FIXING OPTIMUM TIME FOR HMARVEST OF PINEAPPLE
FRUITS
The deta nhting.to varfous qualitative changes
occuring in pinespple fruit, commencing from 70 days after
{nflorescence emergence to the time when the fruits turned
completely yellow on the plamts, are presented in
Table 1.

It will be seen from the Table that the T.S.S.
and tota) sugars resched their maximum on 134th day
(1he5 and 13.82 per cont respectively), thereafter showing
8 decressing trend til! the fruits turned completely
yellows In the case of acidity, it increased upto V32nd
day and remained constant for two more days. There was
8 rapid fall in acidity on the 136th day, which continued
till 1h2nd day. The reducing sugar content of fruits
increased untfl 138 deys (5.16 per cent) which remained
steady thereafter. HNonereducing sugar also showed an
fncressing trend upto 132 days which again decreased
during the later stages, On the other hand, tha ascorbic
acid content was high when the fruits were imnature,
which progressively declined upto 138th day, after which
perfod 1t remained steady., Sugar/acid retio wes maximum
on 142nd day. Brix/ecid ratio was high in eerly stages,



Table 1. Quelitat fve changes during msturation of fruits

?:¥: o::::;u e Tuses. Actd Reducing Total Nonereducing Ascg;blc Su?:r/ Br::/
amergence :“) > ‘(: ) ¢y 3??7' * st(xg’rs ’?g")" (;g/me 2 :gt!o :gt!o
70 6.0 0. 2% 2,10 3.55 1.45 16.85 16,50 2%.57
RO 7.0 0.31 2,60 h.56 1.96 15.95 14,71 22.58
%0 745 0. 41 3.13 6430 3.17 12.19 15.37 18,29
106 8.0 0.h5 3.33 7.86 b.53 10.88 17.47 17.78
107 9.0 0.5C 3.95 987 5.92 9.22 195.7h 18.C0
114 10.5 0452 ho12 10,81 6.69 8.50 20.79 20.15
121 11,0 0.56 h26 11.61 735 7.58 20.73 19.6h
129 13.0 0.61 bo9 12,45 7.96 7.00 20,41 21.31
130 14.0 0.63 k.78 12,98 8.20 6.95 20,60 22,22
132 1h.0 0.6h 5.05 13.75 8.70 6.595 21.08 21,38
134 14.5 0.6h S.13 13.82 8.65 6.55 21,55 22466
136 1h.5 0.56 Se13 13.30 8.67 6.55 24,65 25.8%
138 14,0 0.53 S.16 13.33 B.Y7 6.75 25.15 26,62
150 13.5 C.50 8.16 13.10 7.5k 6.75 26,20 27.00C
142 13.5 O.41 Se16 13.00 7.8% 6.7% 31.7% 32,93

L)
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Fie.1 . CHANGES IN T.5.5. AND TOTAL SUGARS IN FRUITS DURING MATURATION
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Fig.2- CHANGES IN ACIDITY AND ASCORBIC ACID IN FRUITS DURING MATURATION
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but decreased as ths fruft matured upto 100th day,
theresfter showing an increasing trend. Considering
the quelftative parameters 1tke T.5.5,, acidity and
total sugars, the perfod between 132 tox 135 days
after inflorescence emergence appesred to be the bast
time for hervest of fruits (Figs.! and 2).

The dsta on the external colour of thg
fruits (Table 2) showed thet fruits remained groih
upto 128 days. At this time the interspaces of eyes
showed traces of yellow st the basal portion of the
fruits. Further turning to yellow wes rapid which
was perceptible from 130th dey. It wes found thet
k9.4 per cent of the eyes becane yellow on 13kth day,
st which time the fruits recorded maximum quelfty
in terms of T.5.5., acidity and sugars. On 136th day,
71.6 per cent of the eyes turned yellow, while yellow
colourstion of fruits reached 89.25 per cent on 138th
day, 95.43 per cent on 140th day and 98,84 per cent
on 142nd day. The fruits exhibited signs of softening
or slight rotting from 140th day at their bﬁul
portiong which gradually increased thersafter.



Table 2. Changes in shell colour of fruits during meturation

Days after
{nflorescence 5hell colour Femarks
emergence of the fruits
70 Green .o
80 Grean .o
90 areen se
100 Green oo
107 Green oo
114 Greon oe
121 Green oe
128 Green Traces of yellow et the interspaces of
the ‘eyes* at the bass! portion
130 bo607 of the 'eyes® yellow .o
132 19.80% of the ‘eyes' yellow oo
134 8S.002 of the ‘syes’ yollow e
136 71.60% of the 'ayes® yellow .o
138 89.257 of the teyes' yellow .o
140 95.43% of the 'eyes® yellow Traces of softening at the bass] portion
142 98.84% of the teyes' ysllow Further softening and slight rotting

st the besa) portion.

£7



2. EFFECT OF CCNAPHTHALENE ACETIC ACID (MAA) ON
FRUIT SIZE,MATURITY AND JUALITY

2.1, Effect of NAA on Fruit Characters

The data relating to the varfous fruit
characters as influenced by different treatments are

given in Tables 3 to 12.

2.1.1. Frult woight

with cespect to fruit weight with crown as
well as without crown, the effect dus to different
concentratfons of NAA and also due to iInteractfon were
significant, while the effect dus to various stages of
spplication was non significant (Table 3, Fig.3).
Maxiomum fruft weight was obtained by 300 ppm NAA
(1.86kg) followed by 200ppm (1.,77kg)e The lowest fruit
weight wes recorded by 50 ppm NAA and control, Wwith
respect to conginations,maximun fruft weight was
recorded when NAA at 300 ppm was applied one month
after inflorescence emergence (2.16 kg) followed by
200 ppm NAA applied ot the same stage and 300 ppm NAA
st inflorescence emergence. Betwoen thess thres
trostments the difference was not significants The
treatments, 300 ppm NAA applied two months after
smergence, 200 ppm NAA at inflorescence emergence and
two months after emergence were found to be on par
and were the next best trestments, The treatments

44
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Table 3. Effect of NAA on fruit wefght
with crom (kg)

stages of spplfcation

g:mcongnt- Mesn

ons o At §nflor-

NAA (ppm)  cocence  Imonth 2months 3months months

aergence after after after after

(8] 1.64 1.68 157 1.62 1.60 1.63
50 1.66 1.70 1,58 1.66 1,62 1.6h
100 1e72 1.73 1.69 1465 1.87 1.67
200 1.85 2.03 1.82 1.59 1.5 V.77
300 2.00 2.16 1.87 1.67 1.59 1.86
Mean 1.78 1.96 171 1.6h '057

CeD (S%) SEm :

stages of application NS 0,08
Concentrations of MAA 0,1} 0,04
Combinations 0.28 0.10



Teble b, Effect of NAA on fruft wefght without

crowm (kg)

46

stages of spplication

f‘:oncan;rat— rMean
ong o At iInflor-
NAA (ppm)  ocence  Imonth 2months Jmonths bmonths
ewergence after after after after
0 151 1.51 1.0 1YY 1.42 1. 46
50 1.68 1.5 1.41 1.05 108 V.07
100 1.51 1.55 1.53 1.48 1.3% Tobty
200 1.63 185 1.65 102 1.4t 1.89
300 1.76 197 1469 1451 1.62 1.67
Meln 1.58 1.68 1.54 Teld7 T.42
CeD (5*5;’ SEm g
stages of application LB 0.08
Concantratfons of NAA Ou s 0,08

Coabinazions

0,30 O.1%



FRUIT WEIGHT (9)
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50 ppm NAA and control applied at all stages recorded
significantly lower fruit weights.

The effect of NAA on fruft weight without
crown also followed @ simflar trend as In the case of
frult weight with crown (Table & ). Maxfowm fruit
weight was recorded by 300 ppm NAA (1,67 kg) followed
by 200 ppm NAA (1.5% kg) which were however found to
be on par. The treatmonts 100 ppm NAA, 50 ppm NAA
and control which wera on psr recorded sfignificantly
lower fruit weights, with respect to combinat{ions,
maxfmum fruit weight without crown was recorded when
30C ppm NAA was apolied one month after emergsnce
(1,97 kg) followed by 200 ppm NAA applied at the same
stage (1.85 kg) and 300 ppm NAA applied at {nflorescence
energence stage (1.76 kg) and two months after emergence
(169 kg). However, these four treatments wera found
to be on par. The treatments 200 ppm NAA applied ot
two months after emergence and at inflorescence
energence were supsrior to control and were the next
best treatmentse The other treatments did not show

significant difference among themselves.

2.1.2¢ Fruit length

The effect due to different concentrations
of NAA and also due to iInterection was sfgnificom
(Figeh)e With respect to concentrations of NAA,



Table 5. Effect of NAA on length of fruit (om)
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stages of application

%oneog;r¢t~ Mean
ons
NAA (ppm) i:c;g::°" imonth 2months 3months hmonths
emergence after after after afcter
o 15.53 16.50 16,28 16,90 16,38 16,32
50 16.63 16,20 16,60 16,80 16,28 16.5)
100 17.43 16,80 17,13 17.16  16.85 17,07
200 18.17 18.10 17.85 16,60 17,15 17.57
300 15.20 20,88 13,43 16.68 16,85 18,53
MoRn 17.b0 17.92 17.26 16.82 16,70
stages of application NS 0e32
Concentratfons of NAA 0.R7 0.3%
Combinatfons 154 0.69



Fig.4- EFFECT OF NAA ON FRUIT LENGTH AND GIRTH AT HARVEST
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300 ppm NAA treatment recorded the maximum value

(18.53 cm) and was found to be superior to all other
concentrationsand control. This was followad by 200
and 100 ppm NAA., Lowest value was recorded by comtrol
(16,32 cm). With respect to combinations, 300 pom

NAA sprayed one month after inflorescence emergence was
found to give the highest fruit length, and {t was
found to be on par with 300 ppm NAA spplied at
inflorescence emergence. Tha treatments 300 ppm NAA
spnlied et two months &fter inflorescence smergsnce,
200 ppm NAA at inflorescence emergence, one month after
emergence and two months eftar emergence had the ame
effect and were the second best cateqgory of tresatmemts.
The other treatments fncluding control recorded lower
values for fruit length.

2.1e30 E!U's ﬂ'!!h

The effect due to various stages of application,
concentrations of NAA and interaction were found to be
significant (Table 6). Maximum girth was obtained
when NAA was applied one month efter inflorescence
emergence and this stage was found to be on par with
NAA applied at Inflorescence emergence. This was
followed by application of NAA a8t two months, three
months and four months after inflorescence emergence.



Table 6. Effect of NAA on girth of fruft (cm)

stagas of espplication

Concentrat- Hean
;x?:’(:;m) wzw' lmonth 2months 3months dnonths
e-ergence after after after aftor
0 37455 39.89 3%.63 39,63 33,08 3%.37
50 35.53 3%.80 37.78 38,33  37.50 38.40
100 4Ce 76 4Ge53 38.33 38.31 38,00 3:.05
200 63,28 bis, 00  LCoS53 37.58  37.58 40.5C
300 43.65 4,50 41,33 38.98 38,65 bi1.42
Mean b0.,96 W .I?t_~ 39.32 38.38 37.96
CeD. (57) Sem ¢
stages of aporlication 1.85 0.60
Concentrations of NAA 1.5% 0,56

Combinations 3.55 1.28



al

Setwesn these treatments there was no significant
difference, with respect to concentrations of NAA,
though maximus girth was obtained by 300 ppm NAA, (¢

was found to be on par with 200 ppm NAA, The trestments
50 and 100 ppm NAA were found to be on par with control
and produced lTower fruit girth. with respect to
combinastion treatiments, there was no sionificant
difference in fruit girth between 30C ppm and 200 ppm NAA
epplied one month after {nflorescence amergencs, 300 ppm
end 200 ppm NAA applied at Inflorescence emergence, and
300 pom NAA applied two months after amergence. However
300 ppm NAA applied one month after iInflorescence emergence
tended to record the highest fruit girth, The other
treatrents were found to be inferfor and were on par

with control (Fig.h).

2.1.h. Eruit broadth

The frult breadth wes significantly influenced
by the different stages of spplication, caxcentrations
of NAA and also due to interaction. Between the stages
of spplication, NAA spplied one month after emergence
was found to be superfor and on par with NAA applied
ot inflorescence smergence stage. The other three stajes

were found to be on par snd were inferfor.



Table 7. Effect of NAA on bresdth of frult (om)
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—

stages of spplication

Cg?c.nt;; Moan
ations At iInflor
NAA (ppm) ascence imonth 2months 3months Umonths
energence after after after after
0 12.75 13.25 12,90 13.24 11.89 12.81
50 13.19 13.05 11.13 12,48 13.25 12,62
100 13.38 12.7% 12.80 12.85 13.13 12,98
200 13.63 14,65 15,08 12.04 13.65 13.61
300 14,50 15,60 14.00 12,74 13.08 13.78
Maan 13.09 13.66 12,98 12.67 13,00
C.D ‘9) SEm :
stajes of application 0. 54 0.17
Concentrations of RAA 0.6 O.16
Cambinatfons 1.03 0.36
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regarding the offect of different concentrations
of NAA, it was found that fruit breadth obtained by 300ppm
NAA snd 200 ppm NAA were on par. The treatments 100 ppm,
control and 50 ppm NAA recorded lowar fruft breadth in
the order cfited , and they were on par. In raspect of
combinet fons, maximum fruit breadth was associated with
treatments 200 pom and 300 ppm NAA spplied at one month
after inflorescence emergence, and these treatments were
on per followed by 300 ppm and 200 ppm NAA applied ot
fnflorescence smergence 8s well 8s two months aftar
emergence. The other trestments including control recorded

stgnificantly lower values.

2.1.5.  Grown weight

the stages of application, the concentrations
of NAA and also the Interaction effects were sfignificant
with respect to crom weight (Table 8 ). The crown
weight was maximum when NAA was applied et inflorescence
emergence (205,79 g) which was significantly superior to
other stages of application, Later applications of NAA
did not stgnificantly {nfluence the crown weight, Between
the concentrations, 300 ppm NAA produced & significant
increase in crown wefght (187,16 g) and this was found to
be on par with 200 ppm NAA, The lower concentratfons of
NAA viz.,100 ppm and SO ppm were an par with control
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Table 8. Effect of NAA on crown weight (g)

- - W -

seages of spplication

stions :
NAA (ppm) ':"cw"" imonth 2months 3months hmonths
arer after after efter after
(4] 177.87 169.89 163,46 176,78 175,38 172,16
50 178.79 160,00 168,58 170,82 167.95 169,39
100 206,98 181,32 161.78 17376 175.80 175,92
200 226,21 17956 170.72 169.68 171,35 183,20
300 261,10 187.06 175.96 161,15 170,12 187.16
CeD ( SX ) SEm :
stages of application Ye 40 3.2
Concentrations of NAA 11,60 h,10

Combinatfons 25.54 9.17



39

treatrant. In terms of cambinations, 300ppm NAA applied
st inflorescence emergences was found to produce maximum
crown weight (241,11 g) and this was found to be on

par with 200 ppm NAA applied at the same stage which
was followed by 100 ppm NAA (206,98 g) applied at the
same stace, The other treatments did not show any
influence on crown weight when compared to control.

2.1.6.  Canning retio

There wes no sionificent effect due to
various stages of application or dus to different
concentrations of NAA on the canning ratfo of the fruits,

F 1% PY 25 8 ratf

In respect of L/B ratio of fruits also there
was no significant effect due to varfous stages of
application, due to different concentrations of NAA or
due to {nteraction.

2.1.8.  Iaper ratio

The taper ratfo of fruits also was not
significantly {nfluenced by the various treatments tried,
2:1.9, im ak § 1

The date pertaining to the time taken from the
emergence of inflorescence to maturity of fruits in the
different treatments are furnished in Teble 12 and
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Table 5. Effect of NAA on cannfng ratio of fruits

stages of application

ations of Hesn
ations o
NAA (ppm) i:cm“- 1 month 2months 3Imonths Amonths
emer jence after after asfter after
0 1.22 1.38 1.27 1.23 1.23 1.27
50 1.31 1.25 1.28 1.36 1.24 1.28
100 1.31 132 1.34 1.32 1e29 1e32
200 1.36 1.24 1.27 130 131 1.30
300 1.26 1438 1.32 1.3t 1.29 1.31
Mol 1.29 1.30 1.29 131 te27
CeD (5%) SEm o
stages of application NS 0.03
Concentrations of NAA NS 0.02
Combinatfons NS 0.06
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Table 10, £ffect of NAA on L/B ratio of fruits

Concentr- Stages of application Mo

atfons of
NAA (ppm) ﬁm‘:"" fmonth 2months Imonths 4months

efter after after eofter

energence
+] 1.29 137 1.38 1.33 1.29 1,33
50 135 1.36 136 .48 1 P51 1637
100 1.39 1.00 1.8} 1.39 1.37 1.39
200 1.43 1.31 .08 1.40 1e2h 1,39
300 1.33 1.4 1.06 1.40 1.9 1,42
riosn 1.36 1.37 1oh2 1.39 To30
CeD (5%) SEm ¢
stages of application NS 0,02
Concontrations of MaA N5 0,02

Combinat tons NS 0,05
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Table 11, Effect of NAA on taper retio of fruits

Concentr- stages of apoplication Meon
stions of ¢ tnflor-
NAA (ppm) o o imonth 2months 3months hmonths
m“"m" after after after after
4] 0.93 0.95 O 54 0o 9 0.95 0. 5%
80 0e3 0.96 0.91 0454 0,96 0.9%
100 0.98 0.9% 0.96 0.98 0e96 0.96
200 0.4 0,93 0.96 0.93 0.93 0,94
300 0,98 0.96 0.91 0.9Y 0.96 0,98
Maan 0.5k 0498 0.5 0.96 0.98
Coll (5%) SEm :
stages of application NS 0,01
Concentraticns of MAA NS 0.01
Combinations NS 0,02
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Table 12, Effect of NAA on the time taken
for fruit maturicy

Concentr- Stages of spplication

atfons of Hoan
NAA (ppm) At INflore yoontn amonths 3months wmonths
mmrg‘ance“ after after after after
¢ 133.6 132.9 133.4 134,0 133,88 1331.%
50 133.9 134.9 ‘3306 133.5 134e7 134.1
100 136.8 137.1  136.9 136.7 138.% 137-}
200 136.6 137.2 137.0 140.9  141.8 138.7
300 118 141.5 140.5 140.0  1hL4,1 1L40.9
Mean 135.9 136.7 136.3 137.0  138.5
C.D (5%)  SEm %
Stages of application NS 1.05
Concentrations of NAA 2.04 0.72

Combinations NS 1.61



Fig.5-. EFFECT OF MNAA ON FRUIT MATURITY
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fl1lustrated in Fig.5. It was found that the effect due
to different concentrations of NAA alone was significant.
Maximum delay in fruit meturity wes effected by the
application of 300 ppm NAA (140.9 days) and by 200 ppm
(138.7 days). Between these two treatments there wes

no significant difference. The control was found to be
on par with 50 ppm RAA which took the least time for
fruft maturity (133.5 days).

2.2, ftatiy iysd |

The data on varfcus qualitative charactars of
fruits in different treatmants are presented in Table.
13 to 20,

24241, Iotal solu ble solidg

The date showed that the effact due to different
concentratfons of NAA was significant (Table 13), while

the stage of spplication or the interaction did not

affect T.S5.5. content of fruitse The utreated fruits
had maximum TeseS. content (15.51 per cent) which was on
par with SO ppm NAA, There was no statistical differenca
between the different concentrations of NAA applied within
the range of 100 to 300 ppm,

2.2.2.  Agidity
The acidity of fruits wes not signfficantly
fnfluenced by different concentrations of MAA or by the
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Table 13, Effect of NAA on total soluabdle solids
of frults (%)

stages of application
Concemtr~ , Mean

stions of At {nflor=

NAA (ppm) Imonth 2months 3months bmonths

% after after after after
'+ 15.408 15.33 15.82 14,85 16,10 15,51
s0 15.10 15.18 15,95 1h,15 15,55 14,98
100 13.90 15.15 10,80 14,65 15,00 14,70
200 14,85 15,00 1h70 13,80 14,90 14,57
300 .78 18.36 1he10 13,80 14,90 14,38

C.D ‘s%) SEm :

stages of application NS 0.17
Concentrations of NAA 0.59 O.21

Combinations NS 0.h6



Table 14, Effect of NAA on aclidity of fruits (%)

stages of application
:.gt‘nmtr; Mean
ons o
NAA (ppm) At Inflor- \ th 2months 3months bmonths

escencs
after after after ofter
0 0,61 0.69 0.64 O.6h 0,63 0.65
80 0.6k 0.63 0659 0.61 0.62 0.62
100 0,67 0.6h 0.5 0,68 089 0.63
200 0,62 0,61 0.61 0.65 0.60 0.62
300 0.57 0,56 0.59 0,60 0.62 059
Moan 0,62 0'63 0.60 0.6h 0.62
CeD (5%) SEm s
Stages of application N3 0,01
Concentrat fons of NA. NS 0.0}



stages of application. However, higher value of
scidity was recorded by control.

24243 Reducing sugers

The reducing sugar conent of fruits was
significantly influenced only by the concentrations of
NAA ppplied. Maximum reducing augar wes recorded by
control fruits (5.32 per cent) which was on par with
50 ppm and 10C ppm NAA treatments. The lowest reducing
sugar content was recorded by 30C ppm NAA treatment,

2.2.h. Jotal suzars

As In the case of reducing sugars, the total
sugars ware also Influenced by concentrations of Nia
(Table 16). The untreated frufts recorded the maxfisum
total sugers (13.9% per cemt) which was on parwith
the lowest concentration of MAA trieds The total
sugars decreased with the increase in concentrations of
NAA, 30C ppm recording the lowest value. The treatrants
200 and 300 ppm NAA were on pare The effect due to
various steges of application and interaction were
not significent,

2.2.5. Non-reducing sugar

The nonereducing sugar content was influenced
by different concantrations of NAA, while the stages of

63
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Table 15, Effect of NAA on reducing sugars

of fruits ()

stages of application

Cg?c-ntg; Mebn
stions
naa (ppm) A% INF10F= yo0nen  2months 3months Mmontns
emergance aftar after aftor after
0 5.04 h.98 5.08 8.67 5.82 §.,32
8¢ b, 56 5.49 5.46 5.16 bS50  SulY
100 5.18 .17 Se31 SeV7 .89 S5.08
200 h.h2 S5.31 ke 96 8.00 8.3C h.80
300 4.60 5.08 £.30 &.81 beté Hho79
Mean ~c76 5;2‘ 5022 50‘6 “.75
CeD (5%) SEm ¢
stages of application NS 0.1
Concsntrations of NAA 0.29 0.10
Combinet tons NS 0.23



Teble 16, E£ffect of NAA on total sugars of

fruits (%)

stages of application

Cg?eantr; Mean

atfons o

NAA (ppm) i:cz:::°" imonth 2months Imonths bmonths

energence after after after eftor

0 13.99 13.93 18,05 13,75 13.99 13.%
50 13.09 13.80 13.60 14,12 13.98 13.66
100 12.80 13.30 1hel12 13,12 13,35 13.36
200 12,79 13.27 13,23 12,99 13.12 13,08
300 12,51 12.56 13.05 12,83 11,96 12.66
Mean ‘300" '30"'5 13.57 ‘3036 13.25

CeD (5%)  SEm &

stanes of apniication NS .16
Concentratfons of NAA Coh8 0.17
Combinations NS 0.38
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Table 17. Effect of NAA on non-reducing sugar
content of fruits (%)

stages of application

Co?cmt:; MoBn
s
?sﬁa ppm ) :‘”mw' tmonth Zmonths Jmonths 4months
emergence after after after after
0 B.95% 8.98 84697 B.08 8,16 8,62
50 8.53 8,31  7.9% 8.96 8,98 8.5h
100 7.62 8.13 8.81 7«95 8476 8.25
200 8.37 7.56 8.27 7459 8,82 8.28
300 79% 7:65 7.75% 8.02 7.78 7.82
HMaan .28 8,20 8.38 8.20 8,50
stages of applicat fon NS 0.18
Concentrations of MAA 0.51 0.18

Combinad ons

NS

O.40



b/

spplication or intersction had no effect. The non-
reducing sugar was maximum in the control, which wes
found to be on par with 50, 100 and 200 ppm NAA treatment.
Lowest value for non-reducing sugar was obtefned at

300 ppm NAA treatment (7.82 per cent).

2,2.6. “mg’s .C‘g
The asacorbic acid content of fruits was not
affected by various treatments.

2:2.7. { att

The dats indicated that there was no
significant difference due to various treatments on
sugar/acid ratio of frufts.

202480 !!!&“‘d rat !g

The brix/acid ratfo of fruits did not sliter
due to varfcus NAA treatments,

2.3, f of NAA on fruit

The dats on fruit development 1n terms of
fncrease in Yength and girth of frufits sre furnished in
Table 21,

On the 30th day the fruit length was maximum
in the treatment of 300 ppm NAA applied at inflorescence
energence. However on 50th,50th and 120th days the
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Table 18, Effect of MNAA on ascorbic scid content
of fruits (mg/100g)

stages of application
ctions of Hean
ations ©
At iInflor-
NAA ( ) Imonth 2months 3months dmonths
PPA7 escence after after efter after

anergence
o 7.06 7.1% 7.23 7400 6.62 7,00
18] 6.96 7.10 7.12 756 787 7.30
100 6.82 7455 6.98% 715 7.68 7.23
200 6.73 6.52 7.48 6.59 6.95 6493
300 6.72 726 6.92 717 756 7,13
MHean 6.84 719 7.14 7405 703‘3
Cel (57) SEm o
stages cf apnlicatfion NS Oel7
Concentrations of NAA NS 0.15

Combinat fons NS 0.33
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Tabla 19, Effect of NAA on sugar/acid retio of fruits

stages of application

Co?cmt:;; Hean
ations
NAA (ppm) ﬁ:cml"" imonth 2months 3months bmonths
emer gence after aoftar after after
(4] 22.93 20.89 21,65 20.33 21,10 21,37
100 18.96 21,48 28,12 19.89 23.13 2%.72
200 20,63 22,45 22,69 20.18 19,58 21.18
300 21,98 23.54 23.10 21,33 195.92 22,08
Mean 20,98 22,09 23.14 21.28 21,31
CeD (S%) SEm :
stages of spplication NS 0.67
Concentrat ions of NAA NS O.h6
Combinations NS

1.03
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Table 20, Effect of NAA on brix/acid ratio of
frufits

stages of spplication
Co?cmtr; Mean
ations o
RAA ( ) At inftcr- imonth 2months 3months &months
PP escence after after after  after

smergence
4] 25.93 22,82 25.3% 22,11 26,23 2h.b6
50 23.09 20,55 25.7% 23.93 25,58 24,72
100 21,12 23.87 28,92 21.54 25,52 23.75
200 2h s 2h,9% 2u.59 20.81 21.97 23.35%
300 26,27 26,12 2NN 23.41 2L.73 25.05
Mean 2.3 2b.46 25,25 22,42 24,85
Ced (5%) sStm ¢
stages of application NS 0.73
Concentratfons of NAA N3 Ouh3

Combinations NS 0.57



Table 21, Effect of NAA on frult developmenmt

Days after inflorescence emergence
Stages of Concentr-

applicat- ations of
Tength frth length girth length girth length girth length girth
(em) cm) (cm) (em) (em) cm) {cm) (cm) (em) (em)
o 10.45 25.75 13.90  35.15  15.25 37,05 15,85 37,45 15.05 37.45
(33.01) (36.50) (9.71) (S.01) (1.,31) (1.08) {(0) (0)
50 10,53 26.43 1035 3655 16.20 39,20 16,40 35.50 16,80 35.50
At inflor- (36.28) (38.29) (11.50) (7.25) (2.5C) (0.77) {0) (0)

ascence

energence 100 10.65 26.33 1he75 37.65 16.55 39.75 17.0C &0.18 17.00 &4C.18
(38.50) (82.59) (12.20) (5.58) (2.72) (1.08) (0) (0)

200 11.35 27.05 15.12 35,6  17.35 82,60 17.73  43.15 17.73 83.15
(33.22) (85.88) (18.75) (7.96) (2.19) (1.23) (0) (0)

300 11.75 27.35 1625 35.75 18,7C 82,75 19.15 #3.50 15.15 43.50
(38.30) (85.34) (15.08) (7.55) (2.81) (1.75) (0) (0)

0 10,73 25.35 18,09  35.25 15.80 38,15 14.%0 3875 1850 I8
(3131) (39.05) (12.18) (B.23) (3.80) (1.57) (0)  (O)

One Month
after S0 10.25 25.35 13.95 35.05 15.55 38.05 15,85 38,55 15.85 38.55
(36.10) (38.26) (11.87) (R.56) (1.93) (1.31) (0) (0)

100 10,66 25,05 1heB5 36026 16,20 38.65 16.60 39.23 16.60 395.23
(39:31) (Bho75) (9.09) (6.59) (2.87) (1.50) (0) (0)

T




Table 21, £ffect of HAA on fruit development

Days after inflorescence emargence
st s of Concentr- y

spplicat- ations of

fon NAA (ppm) 20 60 0 120 Sarvest

length frth length girth length girth length girth length girth

{em) om) (om) (em) (om) cm) (em) (cm) (om) (em)

¢ 10,45 25.75 13,90  35.15 15,25 37.05 15,45 37,06 15,65 37.45

(33.01) (36.50) (9.71) (S.h1) (1.31) (1.08) (0) (0)

50 10.53 26.43 1435 36485 16420 39620 16,40 3550 16,80 35,50

::einfla'- (3628) (38.29) {11.50) (7.25) (2.5C) (8.77) {0) (o)

oner gence 100 10.65 26.33 1he75 37465 16,55 39.75 17.0C &0.18 17.00 &C.18
(38.50) (82,55} (12.20) (5.58) (2.72) (1.08) (0) (0)

200 11.35 27.05 15.12 3546 1735 M2.60 17,73 43.15 17.73 &3.15
(33.22) (85.83) (18.75) (7.96) (2.19) (1.29) (0) (0)

300 11.75 27.35 16025 3575 18.7C 82,75 15.15 83.50 13.15 83,50
{38.30) (hS.34) (15.08) (7.55) (2.81) (1.75) (O) (0)

0 10.73 25.35 18,09 35,25 15,80 38,15 16.80 38.75 18,40 35.75
(31.31) (39.05) (12.14) (8.23) (3.%0) (1.57) (0) (0)

One Month
after 50 10.25 25+35 13.95 35.05 15.55 38.05 15.85 3%.55 15.85 38.55

(36.10) (38.26) (11.47) (8.56) (1.93) (1.31) (0) (0)

100 10,66 25.05 1885 36026 16,20 38.65 16.60 39.23 16.60 39.23
(3931) (Ble75) (9.09) (6.53) (2.47) (1.50) (0) (0)

-
-




Table 21. (comtd,.)

Dsys sfter inflorescence amergence
3of Concentr- 120 Harvest
?- atfons of _30 §0 20 h girth
h girth lengt
¥4 {ppm) length  girth length girth Tengsh Itm=h Tead" fayt tesy Yiem)
(cm) (em) (om) (cm) e s
- ) Y ‘60“ ”'z - a
° 10:65 2582 1heg3y (333 (3? ¢'>o) 35.6 ) (308 183 (8) (0)
G, B B R R 1% Y
- i s . )
% 10.88  26.12 (;:.23) c?:hg) (11:26) ) :;.os) 80 17,05 37,0
Three Months 100 10,65  26.15 Je-1s 3883, (%35, ;:"7'3) (3.03) 2 Gy A
after * 16,60 37.
, ‘060 7'50
. L s
616,98 3065 16.38 386
3o0 10.80 25.44 ;?:gg) (33.35) ('0.‘7) g.“) (3.79) 20
o2 80 ‘6.25 3'
o 1075 2.15 1038 aoe Te0e g‘gg) (3 e '
.21 ) (33.69) (7.43 110 1635 37.10
gy B 10-€7 ) t"’": 33:4%) (5:22) 7.35) (2:33) U 't W;s
Four months 10, B 16.65 3.
Sfrer 200 = s (37250 @:‘.'3;?) (8:3%) :3%, 2?‘.'3?) a. )‘;O;S 3;030
. . . (0) (0)
(37.95) ¢ (B-‘ 6.66) (1.79) 1.45)
300 10.95 2 37.95 34.70

38.20
-85 . 16,50 37,04 16,75 139,20 16.75
(3?.&?) (gg.zo} ts.so) (7.32) (1.27) (2.03) (0) (0)
m. T 'fh "MG' ‘.n .

so
i ® the fncremental percentage increa
8t each tine !m:h‘ p:ren:h.ﬂs M he tnc




Table 21. (Contd. )

's of Concmt' ;; Days after inflorsscence smergence

mm-;‘iﬁo?;ﬂ) 201 ‘gi ) go’h"gpfh'hih
i h th h reh h re ancth re on gire
ML o et femyt 'tamt Yoy 't Glem e Y
200 10,75  25.98 15.25 38.05 17.55  £3.00 18.05 43.75 18,05  43.75
(M1286 )(h6.06)(15.08) (13.01) (2.85) (1.78) (0) (0)
300 10.85 26,60 17.15 35,10 20.15 §3.16 20,98 b 15 20.98 b4,18
(58.07)(52.73)(17.83) (10.38) (Ao12) (2.29) (0) (0)
0 1065 2559 Th35 .36 1590 37.65 1615 3835 16,05 3835
m.y)m.mu J2) (5.58) (1.57) (1.88) (0) 'ty
50 11.05  25.12 1885 33.36 1 36.95 16,52 37.5h 16.52  37.54
35323, 1698, (35:%2, 1932, -3, "0 (03
fuo Months o0 10.86 26,65 14.8 oS 6 6 "
- » - 6 '6 70 ‘ 09 2~ ‘ 095 38.2
aftor et Brthders) 8 558, 130 't (0)
200 10080 26,05 14.95 35,85 17.00  39.35 17.48 40,25 17.48 40,25
A a0 (33 sy 335, ') (0)
300 10.98 25.38 18,75 34.75 17.9% 80,05 18,60 1,15 18.40 1,15
e T0)3622515:38)  (10:80) (3066) (1273) '(B) (0)

(Contd. )

2l



Table 21. (contd.)

stages of Concentr- Days after {nflorescence emergence
Tont ot Ao 30 _60 ) 120 tarvest
R R I e
° 1065 25.42 edh) 338 10:08) (30:88) 1508 1933, 'GP o
o tem m g B R BB D 05 W B
after HomEhs 190 10-65 265 Wuid) 3288 ans5, 038, Ud B B Y
200 neos 2560 A3 d33 6% BB ) RGP
30 o0 a5 88 3% 06 a6 1558, U G oS
° 1075 265 183 %) 1905 W) IR R 6P WY
Four Months 1055 2520 1ae6e) 388y 15:99) Uuee) 15233 a8 ' )
T e s mas gy G BB B3 68 05 WD
200 100 2565 Besh) Oacro) (e Tege) U3 Mgy 'Y LY
300 10.95  25.85 30,95 16,50  37.M4 16,75 3%.20 16.75 38.20

15.05
(37.04) (35.20) (9.50) (7.12) (1.27) (2.03) (0) (0)

e -

Note 1= The figures in the parenthesis frdicate the incremental percentage increase
at each time Interval,

(o)
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trestment of 300 ppm NAA applfied one month after
i{nflorescence emergence recorded the maximum fruit
length, the percentage incressa being 58,07, 17.4Y and
h.12 per cent respectively. The next best trestment

fn terms of increase in length in the above periods

wes 300 ppm NAA applied st inflorescence smergence
stage which was followed by 200 ppm NAA spplication

one month after inflorescence emergence. In terms of
g!rthoffrutn. spolication of MAA 300 ppm at inflorascence
ensrgence recorded the highest values on 30th and 60th
days. However on 50th and 120th day, the mEximum

girth was recorded by 300 ppm NAA trestment one month
after inflorescence emergence, the percentage incresse
being 10.38 and 2,29 respectively., After 120 days
there was no development in terms of length and girth

of fruits in all treatments. Active phase of fruft
development was thus found to be betwesn 30 and 60 days
after iInflorescence svergence and these were the periods
where NAA had significunt effects (Figs. 6a and 6b).

2.4, £ffect of NAA on leef gheractory

The Iables 22 to 27 represanmt the date on
varicus leaf characters of plants at the time of
harvest of fruits. It will be seen that while the
trestments did not significantly influence the length,
breadth and leaf ares of ‘D' leaf, there wes signfficant



Table 22, Effect of NAA on ‘D' leaf length at hervest (cm)

stages of application

Ca'tcmt:}- Mosn
ations
NAA (ppm) ﬁ:cm"" Imonth 2months 3months 4months
energence after after after after
(] A6.10 96,00 96,05 85,80 82,38 3y,.17
50 81.50 51.08 83,23 80,60 93.93 9Sh.15
100 82.08 88,38 895.13 .35 30,38 84,86
200 B7.43 80.78 B9.45 86,00 90.48 36.82
300 89,30 90,33 81,10 92,40 80,35 96.70
Moan 85.36 87.11  87.75 8S5.33 85.61
CeD (5%)  sStm &
stages of spplication NS 2.78
Loncentrations of MAA W5 1.88

Combinations NS el



Table 23. Effect of NAA on ‘D' leaf breadth

at harvest (em)

stages of application

R

atd m:;
ons
NAA (ppm) ‘:m:“' imonth 2months Jmonths hmonths
epergence after after after after
0 §.10 be9S 489 5.18 S.10  SeOb
50 .18 5«70 5.23 6.12 5.33 5.5
100 545 S«15 5.89% 5.08 S«38 5.39
200 5.28 §.68 5,40 S.43 h95 5.35
300 5035 5020 5090 5003 5088 50‘3
Mean S.27 Se3h S.46 5.53 5.33
stages of application NS 0.40
Concentrations of NAA NS 0.50
Combinat{ons NS To1Y

7b



Table 2h, Effect of NAA on ‘D' leaf eres at
harvest (sq.om)

77

stages of application

c:?cmg: Maan
stions
MaA (ppm) 4% INF1OF= yuontn  2months Bmonths imonths
emer gence after after after after
0 319.11 381,95 339.83 322.54 307.217 326.21
50 307.5% 335.87 316.92 357.98 363.57 336.25
100 324,82 330.63 390.24 310.91 313.96 332.11
200 334,52 332.76 350.59 339.12 325,21 336.52
300 3N6.78 Shi.76 367,05 391,26 343.12 353.99
CeD (5%) stm e
stages of application NS 7«55
Concentratfons of RNAA NS 5.66
Combinatfions N5 12,68



Table 25, Effect of NAA on fresh weight of ‘0! leaf
at harvest (g)

!

-

stages of spplication
Concent r- Mesn

ations of
NAA (ppm) ﬁm:""‘ imonth 2months imonths dmonths

after after after after

amer gence
0 53.75 53,07 52.17 49,92 53.47 52,48
50 50.93 0903  51.92 51.52 52.01 51,22
100 49,4k S0.46 49,69 4951  A7.69  89.36
200 49,60  A7.15  50.86 06,16 h9.01 M8.56
300 47.61 48,72 A7.65 4h.01 48,49 87,30

Moan 80,22 U9, 77 500“7 48,22 50.21

Satend

L 4

CeD (5%) SEm o
Stages of application NS 0.5
Concentratfons of NAA 2,44 0.86
Canbinat {ons NS 1.93



Table 26. Effect of NAA on dry wefgit of ‘D¢
leaf at harvest (g)

Stages of application

C?'tcﬂlt:'- Meln
ations
NAA (ppm) i:c::g"" imonth 2months 3months months
emergence ofter @after after after
0 8.37 759 7.40  7.48 %.07 7.78
50 7.1 Te74 7.48 .24 7.0 7.58
100 713 775 6,65 7.66 7.2 7.29
200 734 6.72 6.58 6,13 7:37 6.%3
300 6,03 6451 675 6,00 7420 6,52
Mean 7026 7.26 6.97 710 7.40
CeD (5%) stm ¢
stages of applicatfon NS 0.23
Concentrations of NAA 0.70 0.25
Cambinations NS 0.55



Table 27. Effect of NAA on percentage dry weight
of 0t leaf at harvest

stages of application

Concentr= Mesn
;ﬁﬂ&:’) At Inflor= y. . nth 2nonths 3months Amonths
m“ sfter after after after
0 15,45 14,69 1he15 14,08 15,08 Vh .86
50 1h.56 15.400 14,37 16.0h 13.49 V.77
100 Th bl 16.47 13,38 15.43 18,57 14,86
200 Th.74 1h.22 12,90 13.23 1.9 14,00
300 12.6% 13.01 14,23 18.45 15.03 14,07

L

Hean 1h.38 14,76 13.81 15.01 14,62

CeD (5%) SEm ¢
Stages of application NS 0.00
Concentrations of HAA NS 0.38
Cambinatfons NS 0.85
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reduction fn fresh and dry weight of ‘D' Jesves with
the increase in concentrations of NAi, The control
plants possessad 'D' leaves with maximm fresh wefght
followed by 50 ppm NAA and these two were found to be
on par. At 100,200 and 300 ppm NAA , the fresh wefght
of '0' leaves reduced significantly and they wers on
par. With respect to dry weinht, maximum value was
recofded by control followed by 50 and 100 ppm NAA
and these three were on par. The treatments 200 and
300 ppm NAA weres found to be on par and recorded
stognificantly lower values in comparison to other

treatment s,

with respect to the stages of aspplication
the effact of treatments on fresh weight and dry weight
of 10' leaves was not sfignificant, There was also no
effect due to combination. Similarly the percentage
dry weight of ‘D' leaves was 8ls0 not significantly
sltered by the treatments.

2.5 Leaf aneiysis

The N,P end K content of the ‘D¢ leaves
at the time of harvest of fruits in the differemt
treatrents ere furnished in Tables 28 to 30

245¢%0 Nitrogen

There was no stgnificant difference in



Table 28, Effact of NAA on nitrogen content of

10¢ Jeaf at hervest (%)

34

ave

stages of epplication

Cambinations NS 0.09

Co?cmz;; HMadn
ations
NAA (ppm) ‘:t“mlw' tmonth 2months 3Jmonths bkmonths
emergence after after after after
4] 1.39 1.37 1.33 1.35 1.41 1.37
80 133 1.37 1.30 1.38 1.3 136
10C 1e3b 1.33 1.37 1.32 1,35 1.3
200 1.30 1.34 1,32 13 1,38 1.34
300 1.27 1.23 1.28 133 1.39 1.30
MaBn 1.33 1.33 1.32 1.3 1,39
Ced (8X)  SEm »
Stages of spplicstion NS 0. 0h
Concentrations of NAL N3 0.0k



nitrogen content of ‘0t leaves in the plants due to
different treatments., However, from the date it s
evident that there was an spparent reduction in leaf
nitrogen content when 300 ppm NAA in: spplied, especislly
ons month after the eamergence of the Inflorescence.

20520 Ehosphorug
None of the treatments sionificantly
fnfluenced the Phosphorus comtent of leaves et harvest.

2.5.3.  Potassium

The treatment did not show any significant
influence on the potassium content of laesves at the time
of harvest., Howsver, @ progressive reduction in
potassfum content was observed with higher concentrstions
of HAA,

2.5.80 /N ratio

The varicus treatments did not show any
significant influence on C/N ratio of D' leaves st
harvest (Table 31).
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Table 29, Effect of NAA on Phosphorus content of
D¢ loaf ot harvest (%)

stagas of application

atfons
NAA (ppm) At Inflor= (o th 2months 3months 4months
sscence after after after after
aner gence
0 0.10 0.09 0.10 0. 11 0.09 0.10
50 0.09 011 0. 11 0.1} 0.10 0,10
100 012 O.11 O 0.09 0,09 0,10
200 0.09 0,09 0,08 0.10 O.1% 0.09
300 0.10 0.09 0.08 O.11 O.12 0.10
Hoan 0.10 0,10 0.10 0,10 C.10
CeD (5%) som &
stages of spplication NS 0.007
Concantratfons of NAA NS 0,008
Combinations NS 0,011



Table 30. £ffect of NAA on Potassium content
of D¢ leaf at hervest ()

stages of applicstion

ch'!cmtgf- Meln
atfons 4
NAA (ppm) ::‘m“' fmonth 2months 3-onths dmonths
emergence after after after after
o 2.56 2.38 2.63 2.43 2.40 2.
80 2.42 2.6 2,42 2.40 2,61 2,46
100 2.50 2.37 2,59 2,37 2.4 2,45
200 2,48 2.29 237 2,33 259 2,01
300 235 2.26 225 2,01 2.h3 2.36
Medn 20‘07 2.35 29"7 2,35 2o~9
Ced (5%) SEm ¢
stages of spplication NS 0,06
Concentrations of NAA NS 0.06

Cambinatfons NS Celh
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Table 31. Effect of NAA on C/N ratfio of ‘DY
leaf at harvest

stages of application
ttons oF esn
ations o
At inflor-
NAA ( ) imonth 2months 3months bmonths
PR’ escence after after  after after

emar gence
0 25,03 29,05 32,63 28,46 32,45 30.34
80 30,11 31.18 32,01 30.67 27.32 3026
100 28.33 27.30 29,69 29,02 29,06 28.68
200 28,78 30.38 28,26 30,60 30,98 2979
300 31.38 32,63 30.22 33.45 30.97 3t.73
Mean 254,53 30.11 30.86 30,44 30.16
CelD ( Sy’«é ) SEm :
stages of apnlication NS 0,99
Concentrations of NAA NS 0.89

Combinat fons NS 2.00



3¢ EFFECT OF CNAPHTHALERE ACETIL ACID CH SIZE HATURITY
AND QUALITY OF FRUITS FRUM PLANT S HAVING DIFFERENY
LEAF MUMBER

3.'0 n di
thet rd atu

The pretrestment deta relating to different
leaf characters of different groups of plants are
presented in Table 32. It will be seen that the length
of D' leaf was higher in plants possessing higher
leaf nunber upto 41-45 leavas ,thereafter showing e
decreasing trend, with respect to 'Ot leaf breadth,
it increased progressively as the lesf number increased.
The '0' leaf srea followed the same trend as that of
leaf lengthe The fresh weight and dry weight of D¢
lesf increased progressively with fncrease in the leaf
mnmber. The percentage dry weliaoht of *0¢ leaf did not
show any definite trend. However, plants possessing
51-55 leaves showsd & higher percentage dry weight, The
pretreatment date on the nftrogen, phosphorus, and
potassium content of leaves showed that {n the case of
nitrogen and potessium the leaf number had a direct
relationship and the highest nitrogen and potassium
were recordad by 51=55 leaf group and the lowest by
26=30 leaf group. The leaf mumber did not exert any
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Table 32, '0' leaf characters and their nutrient

status in differemt leaf groups

Leaf Length Sreadth Area Fresh 8)1?‘t Percen- MNitro- Phose Pota- C/M
Groups (cm) (om) (sg.cm) weight welg tage ?nn phor- ssfun ratio
(g) (g) dr{ %) ous (%)
weight (%)

26 ~ 30 (G,) 55,62 b.16 166,88 33.66 3.43 10.21 1.54 0.16  2.03 23.49
3‘ - 35 (52) 570’6 “032 ‘79.” ” 059 3.“ IO.SQ 1.60 00‘8 2.70 230”
36 - b0 (G,) 61.36 b.36 198.37 M1.b1 3,72 B.9Y 177 017  3.05 22.17
b « &5 (s,.) 61.78 b.32 193.77 bt 76 3.92 9.39 1.79 Cel7 3.06 22.75
“ - 50 (55) 520"0 '0.78 '5'059 “2.% ~03° 10001 1098 0.‘5 3050 29025
81 - 85 (G‘) 81.28 b.88 131,42 G B0 5,34 11.91 2.06 0. 16 3.78 20.53

§8
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significant influence on leaf phosphorus content. The
C/N retio of leaves 8lsc was not influenced by leaf

Dats relating to the leaf characters at

harvest in relation to the application of 300 ppm NAA
are furnished in Tebles 33 and 34, The trestment

affect was not significant in any of the leaf characters
studied. However, th:re was 8 reduction in fresh weight
snd dry weight of 'D' leaves at harvest when frufits
were treated with NAA, one month after {nflorescence
omergence.

The data relating to the nutrient content of
leaves(N,P and K) at the time of harvest of fruits, after
the application of 300 ppm NAA showed that, there was no
stognificant Influence due to the treatment of NAA, The
influence of leaf mumber on N,P and K content of leaves
which was evident from ths pretreatment data wes also
perceptible at harvest. However, the nitrogen and
potassium parcentage of leaves tended to decrease when
NAA was applied in almost all groups. Treatment of
NAA did not show any significant influence on C/N retfo
of lesves.



Table 33. Effect of NAA on '0' leaf characters in different

leaf groups

'0¢ leaf length (cm)

-

*D* jeaf breadth (om) 0 leaf srem {Sq.cm)

Leaf groups
l'r:t’od c?;t)ml ttvalue Trmed Cu(!?;o! 'ttvalue Trgt)od c%wgr)ci ittvalue

26 - 30 (G;) 66,90 67.16 0.09"° w48 460 0.5 217.09 228.80 0.46"
31 - 35 (G,) 72.58  72.3%  0.08"° 4.82 5.92  0.35"5 253,72  259.22 0.20%S
3% - 80 (G)  80.26  75.16 0.38" 5.8 5.0 0.32% 20s.99 201073 0™
M - 45 (G) 83.88  80.00 1.13%° 5.30 5,10 0,56  322.M1  301.89 0.72"°
8 - 50 (Gg) 73.76  713.50 0.05"° 5,02 5.20  1.86"  268.51 278.M1 0.92"°
51 = 55 (Gg)  70.80  68.00 1.20% 530 5.8 160" 271,86 269.79 o0.25"°

NS Not significamt

06



Table 34. Effect of NAA on fresh weight and dry weight of *D¢
leaf iIn different leaf jroups

Fresh welght of D¢ lgaf Dry weight of *D'}eaf Percentage weijlt of
(g) igL 1pt “’

Leaf groups 0! les
Treated Control *t! value Treated Control *t'value Treated Control *'t* value
(T) (c) {T)  (¢c) (1) (c)
NS N5 NS
26 = 30 (6y) 31.80 31,60 0.03 3.47 3,62 0,63 11.56 11,07 1.2t
N3 NS ns
31 = 35 (G,) 30.83  35.35 0.19 8,08 §,20 0,59 11.59 12,05 0.47
36 - 40 (G;) 6031 M1.69 10.13%° 8.36 h.06  0.2tNS 11.00 1069 0.67%°
NS gS NS
b =05 (Gy) M1.53  43.03 0.26 be27 b5 1.8 10.28 11,75  1.66
8 - 50 (Gg) 42.31 42,58 0.12%° 3.95 b3  0.69"° 9,37 9076  0.81M°
51 - 55 (Gg)  Wh.38  #5.08  0,79"S 8.36 458 0.67"°  10.33  10.66 0.85M°

NS Not sionificamt

16



Table 35. Effect of NAA on nutrient content of 0! lesf In
different leaf groups.

Nitrogen () Phosphorus (') Potassium (%)
Leaf groups

Treated Control ‘ttvalue Trosted Control ftivalue Treated Control ‘tivalue

(1) (c) (1) (¢) (T} (¢)
26 =30 (6) 1.6 1.8 o0.23" 0.1 0.0 0,320 1.5  1.83  0.86"
31 - 35 (G,) 1e3b 1,37 0.27"* 011 0.0  0.26"° 1,80 195 1.e0"
36 = A0 (5y) 135 1.39 0.38"* 0.11 0.92 0. 2,16 2.32  1.68%¢
M - 45 (Gy) .35 1.60 0.33MS 0,33 0,12 0.9 2.4 232 178"
46 - 50 (Gg) 1.8 1.5 0. 1"s 011 032 0.0 220 2.4 1.
51 - 55 (Gg) 1.50 1.53 .23 0,13 0.12  0.058° 2.0 2,51 138"

NS Mot sfanificant

b



Table 36. Effect of NAA on C/N ratfo of D' leaf

in different leaf groups

93

C/N ratio
Lesf groups
Treated Control 't value
(1) (c)
NS

26 = 3¢ (G‘) 33077 33063 0.01
31 - 35 (G,) 31.95 31.82 0.03"*
36 - 40 (Gy) 31.88 30495 0,13%°
B - b5 (Gy) 31.52 30.33 0. hs"S
86 - 50 (Gg) .75 30.25 0,37
51 = 55 (Gg) 30,75 30,25 0.25"°

NS Not significant



J4

330 Lffegt of MAA on frult charscters

The date on varfous frult characters consequent
on the apnlicstion of NAA 300 ppm one month after
inflorescence enargencs are presented in Table 37 to b,

3e3010 frult weight

NAA was found to exert definite {nfluence
on fruit weight in all groups of plamts (Fige7)e
mmthe 26+30 leaf group even though there was an
{ncrease In fruit sfze compared to umtreated frufts,
the fruit size never attained shove 1.08 kg Fruits
from 3135 leaf group when treated with NAA attained
the sfize as that of untreated fruits of 36-40 and
biohs leaf groups. Ths weight of the fruits subsequent
to NAA treatment in 36«40 leaf group was higher then
those produced by hi-hS leaf group and comnared well
with fruits produced by 46«50 leaf group. 5Similar
effect of NAA was also found in the 46-50 leaf group

al 80,

The fruit weight without crown followed
8 similar trend as that of fruit weight with cromm by
the NAA treatment.

3.3.2.  Frult length

The treatment of NAA significantly increased
frutlt length fn all groups of plants except in the last



Table 37. Effect of NAA on fruit weight with crown
in diffeorent leaf groups (kg)

e

Leaf groups Treated Cortrol
(r) (¢)
26 - 30 (g,) 1,08 0,98
31 - 35 (G,y) 1.85 1.32
3% = 40 (64) 1.89 1.57
M - 45 (Gy) 1.89 1.59
4 - 50 (Gs) 2.1 3:87
51 - 55 (Gg) 2.17 1.98
Compar{son of data
2! value tivalue
6T V8 8,C 2,36  G,T Vs GC  1.40"S
GeT Vs GoC 43" G,T vs Gge  2.77™
Gyl V8 GC 6,72 GyT va G Au77™
GT Vs GyC  6.0™ G,T va Gec 0033
GT Vs GC 470" 6T va g 2.38"
GgT V8 GC 3.7 T vsgc 023"
GyT Vs 66  2.29" G T vs g¢ 2,00
GaT Vs GyC  0.h2"S GgT Vs Gg¢ 1S

o

* stgnificant at §% leve!
«+* significant at 1% leve!
NS Not significant

995



Table 38. Effect of MAA on fruft welight without
crom {n different leaf groups (kg)

A

Leaf groups ?rggod Co?gol

26 = 30 (Gy) Oub 0.85

31 = 35 (G,) 1039 1.17

3% - 40 (Gy) 1.63 1.41

M - b5 (5,) LTt 1042

4 - 50 (Gg) 1.93 1.70

51 - 85 (Gg) 1.98 1.80

Comparison of dats
‘t? value et value

6T Vs GC 213" GeT Vs GC  1.98M°
GyT Vs GaC  3.50™"  GT Vs GC 2,99
GyT V8 GyC  Sed2""  GiT va gc  b.6e™
G,T V8 GC  4.S8"" T Ve GC 2,000
GgT V8 GgC 3.68"" GyT Vs GgC  2.00"
GgT Vs GgC  3.61"" GyT Vs GgC  0o31MS
G,T Vs G,¢  2.30" 6T Vs GeC 213"
GyT Vs Gyt 0. bsNS GgT Vs G,C 2,18

* Significant at 1% level
=y significant at S% level

N3 Mot sionifd

cant

Jb
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Tnbt_o 39, Effect of NAA on fruit length in different

leaf groups (em)

Leaf - : Treated Control
grouas (1) (C)
26 - 30 (G‘) 14,03 12,28
31 - 35 (Gy) 17.00 16,03
b = 45 (Gy) 18,56 17.28
4 - 50 (Gs) 19.53 17.88
St « 55 (36) 19.95 19,08
Comparison of data
it'value tivalue
GyT VB GyC 2917 GT Vs GyC 0.83N°
T Vs GoC 2.65"" T Vs G.C 2,96
Gzt v Gzc bo2s™" Gzr Vs G!‘«: 2.81""
53 | 3, - -*’ G] GB ® ‘s
TV ,
G,' V8 G,,c 3.61" 531 Vs Gsc e 2'
GST Vs asc 3.93“ G’T Vs Gsc R.Hns
Gg¥ Vs GgC 1.69" GyT Vs GgC 1.89'
G‘T Vs G,C 3.98 G,‘T Vs G‘C 2,00
« 0 “ns NS
GoT Vs s,‘-‘ . esr Vs GC 1.79
* Stgnificant at 1% level
+ Stgnfficant at 5% leve!
NS Mot sionificamt
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group (51«55 leaf group) (Fig.8)s The fruft length
had & direct relationship with the leaf number possessed
by plants, Maxfmum fruit lenqth was recorded by plams
with §1=55 leaves and the least by 26«30 leaf group.
The treatment of NAA did not increase fruft length in
the 26«30 leaf group upto the level of fruit length
obtained in 31«35 leaf group. But fruits belonging to
31=35 leaf group wnen treated with NAA could produce
fruits of similar length as that of 41«45 leaf group.
The fruit length recorded by trested plants of 36«-k0
leaf group also comparced well with the fruit length
obtained In the next two hicher leaf groups. Similar
effect was noticed in the M<bhS and 46«50 leaf groups

al a0,

3e3e3e fruit girth

The treatment of NAA significantly influenced
fruit girth in almost all groups except in the first and
last leaf groups (FigeB8)e Maximum girth was recorded by
S1=55 leaf group (46.50cm) and minfmun by 26«30 leaf
group (34,55 cm). The effect of NAA on 31=35 leaf group
was not so significant anocugh to schieve the fruit sirth
produced by untreated plants with 36«40 leaves. However,
in 36-40 leaf group, NAA treatment produced frufts of
better girth than that produced by bi-h5 leaf group,
but the girth of fruits did not reach the level as in
4L6=50 leaf group « In LI-AS teaf group although the



Table N0, Effect of NAA on frult girth In different
lapf groups (cm)

Leaf groups Treated Contro!l
(r) (c)
26 - 30 (Gy) 34,55 33.79
31 - 35 (Gy) 39.37 36,00
36 - 40 (63) b, 38 b1.57
b - b5 (5“, bhe79 b1.96
& - 50 (Gs) h6.63 h5.25%
51 = 55 (Gg) 46.50 46415
Comparison of deta
trvalue tvalue
NS NS
G‘T Vs a‘c !.BSMr G,t Vs G,C !.92"
GaT V8 GoC 390 GyT VS GyC  5.47
L 2] ]
GT Vs GC 877" 6T Vs G,C 2.75"
GgT Vs GgC 2.76"" GyT V8 GgC 2.12*
GeT Vs GC  1.38"° Gt vs G 2,00
14613

asr Vs Géc

* sSfoniffcant at 1% level
*x  Significant et 5i level
NS Not significent
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effect of NAA was significant, {t was not able to bring
the fruft girth nroduced by 46«50 leaf group. The fruit
girth produced by 46<50 leaf number group compared well
with that of produccd by subsequent higher group.

3.3.4e Fruit breadth

The fruit breadth was significantly increased
by NAA treatment in all the groups (Table 41), The
effect of lesf number on the breadth of fruits was also
evident, the maximum being recorded by 51«55 leaf number
group and the minimum by 26 « 30 leaf groupe The effect
of NAA on fruit bresdth in 26 ~ 30 and 31 « 35 leaf
groups were not sfignificant s0 as to being the fruit
breadth upto the level of the next hicher groups. However,
the fruit breadth recorded by treated plants of 36«40
leaf number group compared well with the fruft breadth
recorded by fruits in 46«50 leaf group. In the other
groups also, the treated fruits compared well with those
produced by the naxt higher leaf group.

3e3e5. Lrown welicht

The date on crown wefaht in different groups
of plants of both control and treated plants (Table &2)
showed that there was no significant difference on crown
weight in different groups of plants, due to NAA treatment.



[TIOKS

Table M1, Effect of NAA on fruflt breadth in
different leaf groups (cm)

Leaf groups Treated control
. row 1) 3
26 - 30 (Gy) 11.78 10.93
31 = 35 (G,) 13.18 12.71
M - 45 (G) 14,5 13.79
8 - 50 (Gg) 14,63 13.93
51 - 55 (Gg) 15,26 1h,6h
Comparison of data
't value ‘tivalue
GyT V8 GC 2.85° G, vs G3C 0.89MS
Gy Vs GoC 2462  GpT Vs GC 3.95""
GyT Vs GyC 5.67""  GyT Vs GC 5.96"
GT Vs GC .57 GyT V8 GgC h29""
Ggl Vs GgC hog2"" GyT Vs 6gC 2,00"
GgT V8 GG 2.57"  G,T Vs GgC 3"
GyT V8 GG 3.26°"  GT vs GgC 2.00"
GgT Vs GgC 2.00"

* significent at VY leve!
#* Stonificant at 5% level
N3 Not significam



Table 82, £ffect of NAA on crown weight in different

leaf groups

102

velight of crown (g)

Leaf groups
"ﬂ?“’ Co?gol ittt value
26 - 30 (G,) 136,75 126,88 1.32%°
3 - 35 (G,) 159.50 156,13 0. 75"°
36 - 40 (Gy) 160.50 157.25 0. 48NS
B - 45 (G,) 170,50 166,88 0.9uNS
4 - 50 (Gg) 176,38 170,00 0.40N3
51 = 55 (Gg) 198.25 182,75 0.48M5
NS Nok stgnificam
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3¢3.6 Lenning ratio

Tha dats on canning retio of fruits presented
i{n Table &3 showed that in all the groups treated
fruits recorded higher canning rat{o than untreated
fruits. Stgnificant difference was however seen only
in fruits belonging to 51«55 leaf group.

3:.307 atio

The date relating to L/B ratio of frufts
ocbtafned from different groups of plants are given (n
Table 43. The date revealed that only in the last
group (51«55 leaves), the treatment had significant
effect, In this group there was sfgnificant increase
fn L/8 ratio of the fruits by the treatment spplied.

3¢3.8 Days taken for fruit megurity

The fruit meturity was significantly delayed
by NAA trestment, in 81] the groups. The trestaed fruits
from 26-30 leaf group took 145.,6 days for fruit maturity,
while the corresponding untrested fruits took only
138,2 days. Plamts with higher leaf nunber took lesser
time for fruit maturity, frrespective of the treatment
applied. In the last group (5155 leaf group) the
fruits took 131.2 days for meturity, while the
corresponding treeted frufts took 135,2 days (Fig.9)-



Table 3. Effect of NAA on canning ratfo and L/8 ratic
of fruits in different leaf groups

Canning ratio /B ratio

Leaf groups

Treatad Control t'value Treated Control ‘ttvalue

(1) (c) (1) (c)

26 = 30 (Gy) 1.19 1.15 1.58° .27 1.23 1.36M%
31 - 35 (Gy) 1.29 1.27 0.89"> 138 1.33 1.90%°
36 = 40 (Gy) 1.3 1.29 1.78"° .40 1.35 1.55N8
B - 45 (Gy) 1.8 1.5 L2 15 133 0.8
“ ‘50 (Gs’ ‘o” ‘029 ‘.68“5 ‘cw '036 ‘9“7’5
St - 55 (Gg) 1.34 1.28 2.30" 102 1.34 2.65""

e N

* Sionificant at 5% level
s Significant at 1% level
NS Not stonfficant

701
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Table Wb, £ffect oOf NAA on the time taken for

fruit maturicy

Days for fruit meturity

Leaf groups
Troated (T) Control (C) et value

26 - 30 (Gy) 145.6 1382 na™
3 - 35 (G,) 1432 13644 9.27""*
36 = 40 (Gy) 140.8 132.4 11.50""
1 - 85 (G,) 135.8 132.2 5.67""
46 - 50 (Gg) 135.6 131.8 3.96""
51 = 55 (Gg) 13502 131.2 833"

o

** Significant at 1% lovel



Fig. 9. EFFECT OF NAA 300 ppm ON FRUIT MATURITY IN DIFFERENT LEAF GROUPS
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30". e of NAA 1

Data on thes varfous qualitative characters
of the fruits as influenced by NAA treatment in differemt
leaf groups of plants sre furnished {n Tables 45 to &7,
The results are sun:arized bslow,

S.b4.0, a) ¥ }

NAA treoatment resulted in lower T.S.S.contemt
of fruits. However, the effect was significant in the
last four leaf groups vis.,36=40, blak5, 46«50 and
Sle=55 compared to control. In general it was found that
the higher the leaf number the higher was the T7.S5,S.
content of fruits.

P TY I8 Acidity

The scidity of the fruits decreasad as the
leaf number incressed and the minimum acidity was recorded
by fruits obtained from 51=55 leaf number group. In the
first group (26=30) NAA treatment resulted in significant
reduction in acidity of frults, while in other groups,
the sffect wes not significant,

3eke3e Ascorbic scid

The ascorbic acid content of frufts did net
show any definite trend of varfation dus to NAA treatment,



Table 4S. Effect of NAA on T.S5.5., actdity and ascorbdic
acid content of fruits in different leaf

groups
T TeSeSe(X) actdity (%) Agcorplc actd
rrmcd C%Sol it value Trmad t:o?gr’ol ‘trvalue Trmed Co?gol 't tval ue

2 - 30 (G,) 11.20 12,00  1.55M° 064 075 3.73°°  7.52  7.62 0.2
31 - 35 (Gy) 12,25 12.65  0.90"° 0,62  0.66 1.25"° 6,98  6m  0.7"¢
36 - 80 (Gy)  13.8h 1882 2.92" 0.59 0.62 0.94M°  6.85  7.15 0,89
b1 - 65 (G)  13.36 b5k 2,96 0.58 0.61 0.68"°  6.35 6.5  0.07™
6 - 50 (Gg) 13.83 15.77  3.03" 0.59 0.59 0.0  6.58  6.50 0,05
51 = 55 (Gg)  14.68 16,46 W47 0.56 058 0.25"° 656  6.85 o7

*
L

significant at 5% level
significamt at 1< level

N5 Not significam

LOT



3elieb, Reducing sugers

Eventhough there was & reduction In reducing
sugar content of fruits by NAA treatment, the effect was
significant only in the highast leaf group.

3ebe S5, Jote] sugers

The date furnished fn Table 46 revesaled that
there was & general reduction in total sugar content
of fruits due to NAA treatment in all the groups.
Sfgnificant effect of NAA was notfced only iIn 51«55 leaf
group. The dats also showed that there existed a direct
relationship between leaf number and total sugar contemt

of fruits,

30446, Non-reducing suger

108

4 T-e effect of RAA on nonereducing sugar conmtent
of fruits was not significent except in 46-50 leaf group,

where the trestment resulted in the reduction of
non=redicing sugar,

30“070 T id ]

The sugar/acid rastfo showed 8 signifficamt
increase with the application of NMAA in the first two
groups. A general {ncrease in sugar/scid ratio was
elso noticed with the increase In 1eaf mueber,



Table b6. Effect of MAA on sugar content of fruits in

different leaf groups

Reducing Sugers ()

Total sugars (1)

Non=reducing sugar (%)

Lesf groups Trested Contrcl f‘t'value  Trested Control 't'value Treated Control *tivalue
(1) (c) (1) (¢) (1) (¢)
26 - 30 (q,) 357  3.68 G618 192 12,26 1M 835 8.5 0.80"°
31 = 35 (Gy) b.03 816  0.87M° 12,21 1241 0.03"° 3,19 8.25 0,08"°
36 - 80 (5y) 5.4 5.7¢  1.09M° 12,75 1311  0.89%5 7,27 7.01  0.28%5
b1 - b5 (G,) .05 5.57  O.MNS 12.59 13.17 1085 7.5 7.60  0.16M°
8 = 50 (5g) 5,51 5,72  1.19M° 12.80 13.37 1.7/ 7.2¢ 8,05  2.44"
51 = 55 (5) S.77  6.5%  2.27" 13.00 183  2.49"  7.23 7,95 1.16M°

* stgnificant st &' level
NS Hot significant

601



Table k7. Effect of NAA on sugar/acid ratio and brix\scid
ratio of fruits In different leaf groups

Lea? groups suger/acid ratio i 1d rati
Treated (T) Control (C) stivalue Treatod (T) Control(C) *t'value

26 - 30 (Gy) 1791 15.83 3.08""  17.58 16,06 151"
31 - 35 (G,) 19.93 18.66 3.37™  19.89 15,08 0.72"S
36 - 40 (Gy) 21.69 21.11 0.50%%  21.73 22.18 0.39"%
41 - 45 (G) 21.88 21.72 0108 21,18 22.09 0. VS
4 - S0 (Gg) 28,15 25.71 0.97%°  22.73 26,09 1,658
51 - 55 (Gg) 23.97 26.17 1.87%° 20,00 27.53 1.96M

4 Signififcent ot X level
NS Not significant

0l1
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3.4,  Brin/ecid retio

The brix/scid ratio wes not influenced by
NAA application. In geners! brix/acid retio of fruits
fncressed with leaf number.



DISCUSSION
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DISCUSSION

The pressnt investigations on the varfous
aspects of regulation of fruit size and meturity on
pinespple ware mainly aimed at arriving suftable
reconmendat fons on the application of NAA for incressing
fruit size and sltering fruit meturity under conditions
prevefling in Kerala,

Abgsence of a dependable maturity index for
harvesting pineapple fruits when they attain maxisum
quality wes grestly felt when the present {nvestigations
ware inftisted. whethar the maturity indices described
by Pantastico (1978) based on external colour development
held good for pinespple grown fn Kerals had to be
confirmed by detafled cbservations. Maturity has been
defined as “"the stage of fruit development which will
ansure the sttaiment of maximum esting quality and
ripening as the post harvest physiclogical changes by
which the fruit attains ripeness” (Lott,1345)., such a
distinction between msturity and ripening mey not be
possible fn pineapple where the qualfitative maximum of
fruits fs attained on the plant itself. Harvesting of
fruits st a stage when the quality of fruits was
maximum, was tharefore necessary.



The changes in qualitative parameters like T.5.5.,
acidity, sugars and ascorbic acid content st.died during the
courss of fruit development showed that the nerfcd between
132 snd 135 days after inflorescence emrgence was the time
when frufts attained maximum quality. It was seen that the
acidity increased upto 132 days after {nflorescence emergence
end remained constant for two days after which there was @
rapid fall, A fall {n acidity after resching its peak was
observed by Hope (1963), Mookerji et al. (1964) and
Montonegro (1964). The total sugars and T,.5.5.also
fncreased and reached thefir peak on 134th day. Mookerjt
ot al. (1964) found that under Trichur condition the fruits
took 115 «~130 days for reaching canning maturity,

Chadha et al. (1972) observed that under Bangalore
conditions 'Kew?! variety of pineapple took 165 days for
maturity and that the acidity and T.S.5. increased till
the fruits attained full maturity on the olants. The

di fference in time taken for fruit maturity under
Bangalore sand Kerala conditfons could be attributed to
climatic differences. Evidently {n Kerala the fruits
take lesser time for maturity, possibly due to higher
temperature prevalling during the perfod of fruit development.
farly fruft maturity under high temperature has also

been reported in pineapple (Yow,1559) and in several

other fruits (winkler,1932 and Gardner gt 8l., 1952). The
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ascorbic acid content was high during the inftial stajes
of fruit development, which showed reduction as the
fruit matured. Similar results have besn observed

in pineapole (Mookerj! gt 8l.,156h and Chedha et al.1972)
and in other frufts (iulme,1571 3 Matzner,1976 and
sharme,1580). The brix/acid ratio was also high in
early stages, which decreased upto 100 days, thereafter
again showed an increasing trend. High brix/acid ratio
fn early stages of fruit development has been observed
by singleton end Gortner (1565), Kelley (1971) and
Chadha et al. (1972),

The external shel! colour of the fruits has
been considered as a3 dependable maturity index in
oineapple (Pantastico,1575)« In the present study,
ft was found that the shall colour of fruits remained
green upto 129 days. After this, the frults jraduslly
turned yellow from the basal portion which was cbservable
from 130th day onwerds. On 134th day, b5.h per cent
of the eyes beceme yellow at which time the fruits
recorded maximumn quality in terms of f.s. 5., acidity and
sugers (Tebles 1 and 2)e Further increase In yellow
colour of the shell was no indication of the quality
since there was actually deterforation in quality fram
136th day, Based on the external colour of the fruits
and number of days from inflorescence emergence &
dependable maturity index could be arrived at fn pineapple.
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when the shell colour of the fruits have attained & yellow
colouration of about 50 per cemt they could be considered
mature under Kersla conditions. The fluctuations in the
number of days in maturity that mey occur due to seasons}
differences is & matter of further investigetion.

The effect of NAA on fruit development and
ultimete fruit size at harvest wes conspicuous. Maximum
fruit size was recorded by 300 ppm NAA applied one month
after inflorescence emergence (vide Table 3). A
concentration of 200 ppm applied st the same stage 8lso
has @ sfimilar effect. The Influence of 300 ppm NAA
spplied st inflorescence smergence and two months after
inflorescence energence was on par and simflar to that of
300 ppm spplied one month after inflorescence emergence.
The increase in fruit size was found to be the net result
of increase In weight, length, girth and breadth of fruits
by the application of MAA, Seversl experiments conducted in
pineapple by Clark and Kerns (13542), Anon (1964 ),Xwong and
Chiu (1968), Bowden 1969 b), Poignant (1969), Huang (1973)
and Norman (1978) have clearly shown the afficecy of NaA
spplication In increasing the fruit size st concentrations
ranging 100 ppm to S00 ppm during the esrly stages of
fruft development. Even when NAA was applied for flower
fnduction {n pineapple, increased fruit sfze was cbserved
by several fnvestigators (Van Overbeek,195463 Py,1955)
Shing,15563 Des,196hs All and Telukdar, 1965 3
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Das and Baruah,1967 and santha,1979).

The present study also clearly shaved that the
more critical perfod for the application of NAA wes
between the time of inflorescence emergence and two
months after samergence. It would however appear thet
application of 300 ppm NAA one month after inflorescence
emergence was more effective. The studies on fruit
development consequent on the application of NAA showed
thet increased fruit growth noticed after the application
of NAA persisted till! fruit maturity., tHowever, the
incresse in fruit growth due to spplicatfon of NAA was
more pronounced during the oarly stages. The relatfonship
between fruit growth and endogenecus suxin level s
wal] estabifished (Nitsch, 1950). The auxin requirement
for developing fruit s more durfng the early stages.

The effectivenass of sxogenecus application of NAA

fn the early staces notficed In the present study end
reportad by earlfer workers could thus be attributed to &
supplemaentary affect of suxins. (Clark and Kerns,i1542 3
Anon,156ks Kwong and Chiu 1968 and Norman, 1578),

Although application of NAA {ncreased fruit length and
breadth, it did not alter fruit shepe. This 1s iIn agreement
with the findings of Clark and Kerns (1442), All and
Talukdar (1965) and Bowden (1969 b). The devalopment of
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crown was conspicuously affected by NAA application
especially when it was made at inflorescence smergence

fn concentrations ranging from 100 to 300 ppms The crown
stze tncressed due to NAA spplication. The trestruent of
NAA might have increased the merfistematic activity which

resulted in incressed crown size.

Fruit maturity was delayed by MAA trestments
fn the present study. A maximum delay of 10 days was
obtained by 300 ppm NAA when spplied four months after
{nflorescence emergence. The present study has also
revealed the possible use of NAA for delaying frult
maturfity at earlier stages of application. The grower
could thus extend the perfod of harvest profitably by
the application of NAA {n perfods of market glut.
Delayed maturity by HAA application has been reported
by Clark and Kerns (19542), Py (1985) ,Shing (1456),
Das (1964), Kwong and Chiu (1968), Polgnant (1970),
Husng (1973) and Norman (1978). The delayed fruit maturity
could be attributed to the prolongetion of the sigmoid
growth of fruits as noticed in the present study.

The leaf number and thefr nutrient status have
besn found to Influence the fruit size in pineapple
(Van Overbeek,1946 § Py 1953 ¢ Su,1956 s Kanapathy,1958;
Das gt al.,1965 § Chadha et 81.,1977 and santhe,1979).
whether the apnlication of NAA on fruits could alter the
leaf characters was therefore studied. It was found
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that the fresh wefght and dry weight of 'D' Jeaves at

harvest were reduced by NAA treatment of fruits especislly
st the highest concentrstion, indicating a possible
mobilfzatfon of metabolites from the leaves to the
developing frufts. The reduction in leaf N and K noticed

fn the present study dus to NAA trestments slso indicated
such a possibility. Sorthwick gt 81.(1937) and Stuart (1538)
observed fncreased mobflizetion of both soluable and
fnsoluable nitrogen from the leaves to the stem of bean
plents, when the stens were treated with IAa,

A general reduction in fruit quality due to
NAA application was observed in the present study. while
there was & reduction in T.S.5. and sugers especially
when RAA was applied at higher concentrations, the
acidity and ascorbic acid content were not sffected,
Dgcrease In T.5.5. and sugar content of fruits due to
NAA application was reported by Kwong and Chiu (1968),
Bowden (1969 b) snd Muang (1973). In the case of scidity
contradictory reports hsve been obtained by different
workers. According to Kwong and Chiu (1568) and Huang,
(1973) acidity was reduced by NAA application, while
Bowden (1965 b) and vee (1971) reported increased acidity
by NAA treativent. On the other hand Norman (1978) reported
that NAA gpplfication on developing pineapsle fruft had
no effect on acidity or brix/acid ratio,



The foregoing df scussion thus clearly show
the effectiveness of NAA at 300 pom in increasing the
fruit size, and delaying the fruit maturity when applied
durfng the early stages of fruit development,

Esrlier studfes conducted in the Department
of Pomology by senthe (1979) had shown that cultural,
manurial and other practices remaining uniform, frufit
size in pineapple was governed by the number of leaves
and their nutrient status. A leaf number of above 35
was found to be optimum for inducing flowering and normsl
fruft sfze (Des st sl., 1565 and Santha,1979). whether
snaller fruits produced on plants with lower leaf
nunber could be improved by the application of NaA
therefors formed ancther aspect of study in the present

frvest igations.

Interestingly the results of NAA treatrment
of fruits from different leaf group obtained in the
present study were highly significant. In sll the jroups
(Table 37) NAA at 300 ppm applied one month after
inflorescence amargence effectively increased fruit size.
The soaller fruit size associated with the reduction in
leaf number could thus be effectively {mproved by NAA,
Howaver, there 8ppedred to be @ critical level of losves
below which NadA could not function properly s0 as to

113
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bring sbout a normal fruit size. For instance, in the
26-30 lesf group NAA although Incressed fruit size did
not show 8 simflar effect as in other higher leaf groups.
On the other hand In the 31=35 leaf group spplication

of NAA resulted in the production of frufits of normal
sise of about 1.5kge. The more responsive leaf grom

to NAA was 36-40, In the case of induction of flowering
by the application of sther! also this leaf group was
found to be more responsive (Das gt al., 1577 snd
santhe,1979 ).

The trend of increasing fruft quelity with
increase in the number of leaves wes cbserved in the
presemt study also and this s in general sgree ent
with the results reported by Sentha (1979). Effect of
NAA on fruft quality in relation to leaf mmber shoved
that there was an apparent reduction in fruit qualicy
fn all the groups. In the lower lesf group (26-30 leaves)
while the T.S.5. and sugars were not affected, Spplicstion
of NAA sionificantly reduced acidity. A geners!
reduction in fruit quality due to NAA application wes
ocbserved in the esrlfer part of the study also. The
delayed fruit maturity noticed in lower growps was
further extended by NAA spplication, The combined effect
of NAA and leaves on fruit size, meturity and Quality
fs thus noteworthy. '
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The results of the present {rnwvestigations
have amply indicated the usefulness of NAA application
in 1ncr§ning fruit size in pineapple. Induction of
flowering by ethrel coupled with the apphlication of NAA
during the early stages of fruit development could bring
sbout substantial incresse {n pineapple production.
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SUMMARY

The pressnt investigations were carried out in the
Department of Pomology and Florfculture, College of
Horticulture, Vellantkkera from 1978 to 1580. The
conclusions drawn from the study can be surmarized as

follows.

1. The optimum time of harvest of fruits wes found
to between 132 and 135 days efter inflorescence emergence.
At this stags, sbout &9.4 per cent of the ‘eyes’ of the
fruits turned yellow. The fruits also possessed maximum
quality fn terms of sugar, T.S.5. end scidity at this time,

2. Applicstion of NAA was found to increase the fruit
size, the maximm being effected by 300 ppm NAA applied one
month efter inflorescence emergence. 200 ppm NAA applied |
at the sams stage and 300 ppm lppﬂod at infloresscence
emergence and two months after inflorescence emergence had

8 similar effect

3e Increased crown weight was obtained when NAA at
higher concentrations were applied ot the time of
inflorescence emergence.

&, The time taken for fruft meturfty was significamly
delayed by NAA application, especislly at higher concentrations
ranging from 100 to 300 ppm.
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Se The fruit quality was notfceably reduced by R\A
spplicstion. There was reduction in sujars and T.5.5
content of fruits by 100,200 and 300 ppm of NAA. Acidity
and ascorbic acid contents were not affected by NAA
spplication.

6. The leaf characters at harvest were not influenced
by varfous treatments, excent the fresh wefht and dry
walight of D' leaves, whare significant reduction was
noticed by NAA treatments,

Te The leaf nutrient content at harvest was not
fnfluenced by varfous NAA trestments. However there was
an spperent reduction in leaf N and X with the application
of MAA at higher concentraticns. The possibility of
mobilisation of nutriemts due to the spplication of NaA
has been discussed.

8. The present studies also confirred the influence
of leaves on fruit size., NAA 300 ppm applied one month
efter inflorescence emergence significantly influenced

fruft sfze iIn a1l leaf groups, the effect was mote pronounced
fn 36«40 leaf group.

Se Fruit meturity was delayed by 300 ppm NAA trestmant
fn all the leaf groups. However the effect was more in
lower leaf groupse Frufts from lower leaf groups took

more time for maturity, compared to fruits from higher leaf
groupse
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10. In a1l leaf groups the fruit quality was
reduced by 300 ppm NAA spplicatfon. significant
reduction fn T.35.5. and suqars were noticed especially
fn higher leaf groups, while in the case of acidity
significant reduction was notfced only in the lowest
group (26 «30 leaves). The fruits produced from
highest leaf group possessed maxfmum T, 5.5, 8nd sugars
with Yow acfidity, while the lowest leaf grouwp

({26 =30 leaves) produced fruits with low sugar and
Te3eSe with higher acidity.

11, The treatment of MAA did not effect sionificantly
the leaf characters or leaf nutrient contents in different
leaf groups at the time of harvest.
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APPENDIX 1

weather dets for the perfod from November 1978 to
May 1980

o

Temperature Relative Total rber of

midity rain- rainy days
vt (o) (%) fall” per onth
Maxt - mint= Maxie Mint-
m mum e msn
1378
November 32,8 17.7 97 h2 284.2 9
Devember 32,3 21,6 88 b9 3.9 3
13715
January 3h,.1 18,6 9 38 N§ N
Februsry 34.8 21.6 96 ;Z 22,0 b
March 3607 22.3 96 3-2 )
Aprt) b0, 21.3 95 33 b6, ; [ 3
May 38.7 21.8 97 §2 17;2. 10
June 35-‘ 22,0 97 07 22
Poobls el A0 N & Lere 19
ugust . . .
sent erber 32.8  22.6 % & o7 18
Novenber 3209 22.2 96 ét 317. 18
December 32,2 194 95 kS N1 N1
,
January 33.5 18.3 93 30 Nit Nt
Februsry 37.& 18.3 % 26 Osh 1
ek My 26 % 1353 7
pr Se ™ 4 .
May 35.6 22.7 9‘ 80 ‘gzog 11 ]




APPENDIX 1

weather deta for the perfod from November 1578 to

May 1980
Temperature Relative Total Msber of
humidity rafn- rainy days
(o) rall month
Month (rm)
Maxi- Mini= Mexi~ Mini-

1278
Devember 32,3 21.6 89 &9 43.9 3
3275
January 3h,1 18.6 96 38 NiY N
February 34.8 21.6 96 3?7 22,0 b
March 36.7 22.3 96 39 3.2 1
April 0,1 21.3 95 33 b6.5 b
May 35.7 21.8 97 52 '7;50' 10
July 3.1 21.0 98 68 729.8 29
AUQUS‘ 3' o“ 21 .6 g; 65 %2.6 ‘9
September 32.8 22.6 . 67 208,7 18
Octcber 330“ 22,0 95 “5 '2702 16
November 32.9 22,2 96 61 317, 18
December 32.2 19,4 95 “5 N$Y N
1980 |
Januar 33.5 18.3 93 Nid Nt
F.bﬂl‘ly’y 37-& 18.3 gz ;2 O.b 1
ppod s Wy e 3% 1353 7

pr . . 9 ° 7
May 35.6 22.7 91 ‘22.3 "




APPENOIX 11

Anslyses of variance for efrfect of MAL on fruit characters

e

Medn SQuSTres
sou Degrees w:l ht‘ wu?m‘ Crown L h Girth Bf::dth ?m- L{g !nﬂo
&
ree rr8hdcm :ithmt :'ftmru‘tt ::'g. 1t ol oFUtr  ratie "0 "
croamn Cyomn
Total 99
8lock 00“ 0.13 6‘7!32 2,66 11.28 Oel9 0.012 00“‘ 0.&53
Steges of sooli~ & 0:33 0,30  9116.07"" 6,22  35.59" A.hs™ 0,008 0.009 0.0006
grror (1) 12 0.12 0.13 206,58  2.09 720 0.61  0.016 0,012 0,0028
- Spmeretions 0.59""  o.45™  1238.12"" 15.27™ 39.11™" 4.73"" 0.007 0.015 0.0008
Intersction 16 0.20""  0.15""  1831.63"" s.06"" 13.82" 1,97 0.008 0.005 0.0032
L SO P

* stgnificant ot 5X level
= sionificemt &t 1% level



APPENDIX

11

Anslyses of variance for effect of WAA on fruit characters

Mean IQuSres
Degrees weight *dolght Crown Length Girth Breadth ::am- L/l: T s
Source r ::thruit S'fmztit ::19- Pl frg‘t f%lt '28’0 ratfo ratio
Crowm crown

Total 99
Block 3 0.06 0.13 617.32 2.66 11.28 0.19 0.012 0,061 0.0053
Stlmor e~ & 033  ©0.30  9118.07"" 6.22  35.59" k.45 0.008 0.009 0.0006
Error (1) 12 0.12 0.13 206.58  2.09 7.20 0.61  0.014 0,012 0,0028
Soncentrations 0.59"™ o.us™  1238.12"" 15,277 39.11™ 4.73"" 0.007 0.015 0.0008
Intersction 16 0.20""  0.15%"  1431.63"" s.06"" 13.92" 1.97"° 0.008 0.005 o0.00%2

R

AR

* stontficant at 5% level
** significamt at 1% level



APPENDIX 111

Analysis of verfance for effect of NAA on
fruft maturicy

Degrees Melin square
source tr8fdon Days fram inflorescence
energencs to fruit meturity

Total 99
8lock 3 h.52

o8 of He
bt il e 44 b b5.71
Error (1) 12 21,91
Concentrat {ons i
Intersction 16 8.96
Error (2) 60 10.43

o Significant at 1% level.



APPENDIX 1V

Analyses of variance for effect of NAA on fruit Guality

Mesn squeres
source af". Te3eS. Acfidity Reducing Total HNon=- Ascorbic Su?ar/ 8rix/
freedon sugars sugars reduc- acid acfd acid

ing “ ratfio ratfio
suger

Total 99

8lock 3 0.25 0.0014 0.60 2. 21 2.93 2.10 15.32 21.72

Scages of aealt= o 1.28 0.0021  0.81 0,89 1.89  1.33  11.99 1447

Error (1) 12 0.60 0.0033 O.2b 0«53 0.65 0.61 8,97 10.59

Concenmtrat ions

of WA 5 2.85"  0.00h2 1.53""  3.09" 1.67° 0.95 Seby 816

Interaction 16 0.5! 0.0098 0.39 O.21 006 0038 0.86 1.06

Error (2) 60 0.86 0.0020 0.2% 0.56 0,68 Oobth b.2h 3.77

-

* Significant ot S/ level
»* Significamt ot 14 level



APPENDIX V

Analyses of varfsnce for effect cof NAA on *'D' leaf
characters at harveost

Mesn squares
Source Degrees of
freedom  LonGth Bresdth 7 lsaf  FUTMhe  welThe GPYSefoRe

Total 99

stages of spplicat-

fonof s ” b 207.30  3.31 1825.57 19,17 0.50 bo17
Error (1) 12 156,02 3.19 1139.51 17.53 1.10 3.14
Concentrations of . 76.86 12.21 1577.38  85.05"" k6" 3.82
Interaction 16 “3.90 3.2 728,44 6.16 0.5% 3.8
Error (2) 60 70, 7“ h.92 650.23 15.87 1.2% 2.50

** significant st 1% level



Analyses of variance for effect of NAA on nutrient status of

APPENDIX VI

'0¢ Jeaf at harvest

Mesn squires

Degrees of

Sourcs ,

freedor: ¢ trogen Phosphorus Potassium C/N ratio
Total 99

8lock 3 0,018 0,00260 0.023 20,16
Stages of application 0,010 0.00340 0.152 6,00
Error (1) 12 0.080 0.00085 0.083 19.48
Concentrations of NAA & 0,015 0.00024 0.0%1 10.75
Error (2) 60 0.030 0. 0004S 0.074 16.00
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ABSTRACT

In spite of spectacular achievement cbtained
fn controlling flowering in pinespple by the application
of ethre! in recent times, uniformity in fruit size
fn large pineapple plamtings, even under uniform
cultural and menurfsl schedules, Fs seldon achieved
in Kerala, 08cth in plant crop and especially {n retoons,
8 considersble percentage of fruits fall below standerd.
Regulation of fruit size and meturity will help to
increase the fruft size &s well &8s to extend the pericd
of harvest.

The presemt frwestigations were carried out
fn the Department of Pamology, College of Horticulture,
Vellanikkars from 1978 to 1980 to study the effect of
different concentrations of NAA (0, 50, 100, 200 and
300 ppm) at different stages of application (at
inflorescence amergence, one month after inflorescence
energence, two months after inflorescence emergence,
three months after inflorescence emergence and four months
after inflorescence emergence) on the size, maturity
and quelity of fruits and also to assess the best time
of appliication of NAA, on pineapple variety, 'Kew'.
Unfform flowering was induced by giving a combination
treatment of 25 ppm ethrel, 2 per cent ures and



0,0h par cent CaCO,.

Considering the quality parameters tike V.S.5.,
acidity and total sugars, the period between 132 and
135 days after inflorescence emergence Sppesred to be
the best time of harvest of pineapple frufts.

Application of NAA was found to fncrease the
fruit size the maximum being effected by 300 ppm NAA
applied one month after {nflorascence emergence.

200 ppm NAA spplied at the same stage and 30C ppm
applied at inflorescence smergence and two months after
inflorescence smargence had & simflar effect. Maximum
delay in fruit maturfity was cbsarved by the application
of 300 pp: NAR followed by 200 ppm NAA,

There was significant incresse tn fruit size
fn different leaf groups when 300 ppm NAA was applied
one month after inflorescence smergence, The reduction
in fruit size associsted with lower leaf nunber could
thus be improved by the application of MAA,



