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CHAPTER I

IBTRODPUCTION

The echiku, Manilkears gehras (Mill) i@ ome of the important
minor fruite of India, It is grown in Maharashtra, Gujirath,
‘Kerala, Tami]l Nadu, Karmataka, Andhra Pradesh, U.P,, Punjsb,
Bibar and Vest Bengal., In Habarashtre chiku is mainly grown in
40 coastal areas of Thama, Kolaba and Ratnagiri distriots.
nmv.nr. it is spreading to Teccan to eastern part of the State.

The area and production of this erop is irvereasing fast
and the yresent area in India is reported to de 3500 hectares
with an annual production of 75 to 80 thousand tonnes and a
turn over of Re.4 million (Phadnie, 1977).

The erop is of tropical nature and grows well under wars
humid eclimatic conditions., However, it perform=s good under
semi-arid conditions of the State aleeo.

Chiku is one of the easiest erops to grow under a variety
of soil and elimatic conditions., It can tolerate a certain
- amount of salinity and alkalinity and is one of the few fruits
which can tolerate irrigation with brackish water (Madhave Rao,
1975). It is one of the bardiest fruit trees and can tolerate
drought to a2 considerable extent as compared to most other
fruit plants,

The immature fruit contains tannin and latex and ie
astringent in taste. The flesh of ripe fruit has a good total

sugar content (12-14 per cent) and some proteins and little
acidity (Gandhi, 1956). It is quite rieh in potassium also.
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1t containe other minerals like magnesium, ocaleium gnd
phosphorus as well,

Manuring is an important cultural aspect which bas great
dealing on production of the fruit. However, in chiku me
systenatic research on manuring has been reported in India and
also outside Irndia, The memurial schedules for chiku have
been reported by Cheema gt al. (1954), Gandhi (1956) and
Fhadnie (1971), however, all these are on gd hoe basis. Cheema
et al. (1954) recommended anmually, the application of 45
baskets of sheep manure and 10-15 1b of bone meal or sheep
wanure plus 10 to 15 1b of oil cake., Similarly, Gendhi (1956)
reconnended the application of 100 1b FYM + 15 1b of castor
cake and § 10 of bone meal for full grown tree of 10 years age.
The above recomzendations are mainly restricted to use of
organic mapures. Fhadnie (1971) reconmended along with orgeanie
manures the use of amsonium sulphate. Venkataratnam (1973)
recosmended superphosphate for chiku in South India.

A1l these sanurial doses have been recomsended on ad hog
basis.

In view of the lack of information on mutrition of chiku
it wae considered essential to undertake a study on the effect
of nitrogen, phosphorus and potassium on growth, yield and fruit
quality with the following objectives.

1) 7To determine the optimum dose of nitrogen, phosphorus

and potassium for chiku ev. Falipatti.
i1) To study their effect on fruit quality.

111) To study the leaf mutrient etatus in relation to
various manurial $treatuments.



CHAPTER 1Y

REVIEW OF LITERATURE

Batritional supply is gemerally considered as the most
important factor limiting growth and profductiveness of the
plants and vo plant 1ife would be conceivable without the
mutrients, Voluminous inforsation bag been reportsd on
nutritional studies of major fruit erops like grape, danama,
mango, citrus and apple. However, the minor fruit erops like
chiku, guava, pomegranate, fig, phalea and anona have been
neglected in thie respect,

In view of erucially important part played by nutrients
in fruit ercpe for proper growth and fruitfulness, an attempt
ie made %o review the work dome on nutritional aspecte onm chiku
and other fruit crope as delow,

There are only a few reports regarding nutritional
requiremente of chiku, OCheema gt 2l, (1954) recommended
aprlication of 4~5 daskete of sheep zanure and 20 1b of fish
or 15 1b of bene meal or 15 1b of oil cake, twice a year, while
Gandhi (1956) recommended the application of 100 1b of farm
yard manure, 15 1b of castor cake and 5 1b of bone meal for
10 years o0ld tree. Nesides form yard manpure, the application
of inorganic fertilisers has been advocated by FPhadnis (1971),
who recommended that the bearing tree should be manured with
100 kg of farm yerd manure or compost, along with 24 kg of
asmonius sulphate in two dosee in Jamuary and September each
year, Venkataratram (1973) recommended superphosphate for
ebhiku under South Indian conditions. 411 these above manurial



doses reconmmended were on gd hoc dasis. Fo systematie
experinents were laid out for studying the nutritional
requirenents of chiku erop se far.

The studies on chemical composition of leaf were carried
out by Gotmare (1960)., He studied the influences of
propagational methods, seasonal flushes and age of leaf on
chemical composition of chiku leaf., It was the first attempt
done in systematic way for mutritional studies of chiku, He
reported that with inerease iv age of ohiku leaf the ¥, P, K
content decreased while Ca, ash and Mg content imcressed.
Further he reported that a minimum change or fair constaney
was found when the leaf attains a»age of four to fiwve monthe,
The average leaf mutrient values of 1,07¢# ¥, 0,354 P, 0.86% X,
5.65% Ca and 0,42¢ ¥z were reported by him,

Barke (1969) carried out the leaf analysie studies to
assess the mutritional status of healthy and declining ebiku
trees from Thana distriet. He reported that high nitrogen and
low plaophdru coupled with optimum potassium were responsidle
for bealthy development of chiku trees whereas the high
phosphorus ard low potassium content were responeible for the
declining condition of trees.

The etudies were carried out by Kasble (1980). As per studies
of Kamble (1980) @ dose of 1.5 kg ¥ + 0.5 kg Pa0g + 0.5 kg K50 i
per plant was found optimum for the chiku plant having anage of
5«6 years.



m attempt is made to review the work done on nutritiomal
aspects of other fruit crops as delow,

I Eitrogen :
Eitrogen is the bdasic constituent of plant life. Its
deficiency results in heavy reduction in growth and yield,

Hitrogen plays a vital role in growth of plant. Singh
gt al. (1973) reported that the spread and volume of the mango
tree were positively related to nitrogen levels, Arora (1969)
found that an application of nitrogen was benmeficial for
significant improvement of terminal shoots, nmumber of leaves
and leaf area in guava. The limear responee for growth
characters with increasing levels of ¥ was observed by Shende
(1977) in pomegramate. |

Hitrogen also plays a vital role in fruit production.
The inerease in yield with the application of nitrogen has deen
reported in guava by Tiwardi ¢% al. (1968), The inerease im
yield with nitrogen application has been reported by Shende
(1977) in pomegranate while by Khandagale (1977) and EKalbhor
(1979) in grapes.

4 widespread impression prevalls that high rates of
nitrogen are detrimgntal to fruit quality. The results reported
by nusber of workere are quite contradictory to uﬂ_ other.
fsterioration in fruit quality due to N application has been
reported by Chadba apd Iakbbdir singh (1971)j Chitkara g8 al.
(1972) in grapes. The inereace in acidity and decrease in
7.9.9, and sugars were cbserved by Arutyunyan et al. (1964)



and Yesal (1972) in grapes. Fhattacharya gt al. (1973)
observed that the number of seed per fruit was inereased by

¥ application and quality wae deteriorated as compared with
control in Kagsi lime. Improvement in fruit quality due to
pitrogen application has been reported by frivastava and
Puthappa (1972) in Vandarins and thende (1977) in pomegranste.
They reported that percentage T.5.9, was increased with
inoreased nitrogen fertilisetion. Similarly, increase in jJuice
content, T.5.5, and acidity in Fersian lime due to nitrogen
application has been reported by Yourg and koo (1968).

The leaf N content was directly related to the level of
§ fertilisation according to Bansal and Notiramani (1968) in
guava and Shende (1977) in pomegrenate. cadhu gt al. (1975)
peported that follar P content inereased with added P and ¥ in
phalea plant, However, Christ and Ulrich (1954) observed that
the addition of nitrogen to grapes not only resulted in better
vine growth and higher production but actually increased
potassium content of the vine. Neff gt al, (1953) im tung and
#ijjer (1972) in grapes reported that the leaf Ca content
inereased due to mitrogen application. Chapman (1952) reported

that the higher nitrogenm supply resulted in higher uptake of

magnesium, Inereesed leaf Ca and g contente due to nitrogen
application have been reported by Fatil (1978) in guava,

11 Fhoephorus
Phosphorus ie aleo an essential constituent of majority

of ensymes which are of great importance in the transformation
of energy, carbohydrate and fat metabolism and also in respiration

in pliants.



*ingh and Bajput (1977) reported that the height of the
guava plant was increased by P application. Sinmgh (1973)
reported that length of terminal shoots was inereased with ?
application in Allahabad safeda guave. Fleming (1961) reported
vigorous vine growth due to phosphorus application, However,
Reuther gt al., (1949) observed that large amount of phosphatie
fertilisers have been used without beneficial effects on the
growth of citrus, Shende (1977) observed adverse effect of
higher phosphorus level on growth of pomegranate.

Inerease in yield due to P application Was been yeported
by Arors and Singh (1970), Teotia gt al. (1972) end Singh and
Rajput (1976) in guava. Singh and Rajput (1976) observed a
quadratiec response between yield and rate of P fertilisation
in guava, However, reduction in growth and yield was noticed
bty Shende (1977) inm pomegranate and Shinde (1979) in fig.

Phosphorus helps to improve the fruit quality., In guava
irors and Singh (1970) amd Teotia gt gl, (1972), observed
highest 7,8.8,, reducing sugars, total sugars, ascorbie acid
and pectin content with the application of P, Similerly Singh
(1975) observed improvement in sugars, total aeidity, ascorbic
acid and 7,9,5, with P application in mango. Andereon (1966)
reported that phosphorus increased the yield bdut deteriorated
fruit quality in Valencia orange.

¥osma and Polyak (1964) observed inecreased P content of
grape leaf petiole with the application of phosphorus. The
inorease in leaf P status with the application of phosphomus
has been reported by Reese and Koo (1977) in orange, Shende



(1977) in pomegranate and Patil (1978) in guava. However,
Abdalla and Sefick (1965) reported that the P content of leaf
petiole was not altered with the application of phosphatie
fertilisers, DJansal and Motiramani (1968) reported that
there wae no effect of P application on § and K content of
guava leaves,

IIT Potassius ¢

The considerable inerease in vegetative growth of plante
with potaseium was reported by lornelles (1963) im citrus
and Patil (1978) in guava, According to Singh (1973), the
growth of plant was improved coneiderably by foliar application
of muriate of potash, in gusva, Khandagale (1977) reported
that the K application helped to ircrease the stem girth and
pruning weight in grape.

Martin (1973) and Reese and koo (1575) reported increase
in yields of citrus due to potassius application. The
application of potassium has been found demeficial in increasing
the yield of fruit crops as observed by Ehondagale (1979) inm
grape, Chougule (1976) end themde (1977) in pomegranate. Smith
and Rassussen (1961) reported that grapefruit trees on low K
content, produced substantially large mumber of fruits than on
high Xk content.

Gopalswamy end Rao (1972) reported that the application of
K ivereased 7.5.7,, acidity and total sugars in grape.
Ehandagale (1977) reported that the quality of grape was
improved with the application of potassius as compared with me



application, He further pointed out that the potassium
treated bunches were bigh in 7.8.8,, reducing sugars and
T.8,8./aeid ratio while low in seidity. According to fingh
and Rajput (1977) the Kk application improved the fruit
quality in guava,

The inerease in leaf K content with the application of
potassic fertilisers has deen reported by Divate (1967), Iesai
(1972) end Khandagele (1977) in grapes, Reese and XKoo (1977)
in citrus, shende (1977) in pomegranate.

The balanced use of fertilisers is considered as a key
to get maximum beneficial effect in terms of growth, yield and
quality of fruit erops.

.nfn and Oreer (1946) reported that the intersetion
between N and P was more effective than when N and P were used
separately in ivereasing the productivenees and growth of tung
trees. Asc and Dantur (1970) in Valencia orange and Purchit
(1972) in papaya, reported that the ¥P interaction was more
effective than when ¥ and P were used geparately in increasing
growth and productiveness.

femochkina (1977) reported that whem nitrogen was applied
in couwbination with phosphorus the fruit sugar content was
inereased in fig. Thorne and Stark (1946) reported that in
Uthah, the sweet cherries responded to commercial nitrogen
fertilisers and produced largest yileld when phosphorus was
afded to nitrogen. However, phosphorus alone was not effective
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in ingreasing the yield over unfertilised trees.

Partridge and Veateh (1937) reported that acid phosphate
or potassiun ehloride added to nitrogen gave inereased growth
and productivensss in grape. Yourg améd Kee (1968) in Persian
lime observed 4n increase in growth and yield due to combined
effect of ¥ and X,

Ehandagale (1977) in grape, Shende (1977) in pomegranate
and Patil (1978) in guava, reported that combined application
of Pand ¥ wa® wore beneficial than individual applieation
of Por K,

There is & geveral trend that the combined application of
E, P and K inereased the yield as compered to individual
application of any element as reported by Frudente and Wendosa
(1976) 4n coeonut, thende (1977) in pomegranate, Khandagele
(1977) 4o grepe. Desai (1972) obtained ar increase total
sugars, reduecing sugars and 7.8.5, with EPK over N or KP in
grape.

A eritical review of literature indicates that hardly any
information is availadle on the mineral nutrition of "Kalipatti®
cultivar of chiku, The meed and urgency of finding out ite
impact on this cultivar under dry Western MVaharsshtra conditions
ie neceesary., This promoted the author to undertake well
planned putritional experiment on this cultivar,
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CHAPTER IIX

MATERIALE AKD METHODS

The present mamurial trial was laid out at the
'Instructional-cun-Research Orchard' of the Department of
Horticulture, Mshatma Fhule Krishi Vidyapeeth, Rahuri during
the year 197980, The vegetatiwvely propagated grafts of
‘Kalipatti® variety of chiku were planted in July 197% at a
spacing of 9.5 x 9.5 metres.

The soil of the experimental plot is medium black with
surum as sub-strata at about one metre depth and having pH of
8.5, It ie low in nitrogenr but slightly rich in phosphorus and
potassium status (data of soil enalyeis is given in Appendix-I),

The basing of individuel plant were dug during December,
1978 and fresh basine were prepared, 4 basal dose of FY¥ at
the rate of 25 kg per plant was applied to all the plants and
it was nixed well with the soil, The fertilisers were applied
to experimental plants as per the treatments on 10-1-1979. Plant
protection measures and intercul tural operations such as
irrigation and weeding were adopted as and when required.

Experisental details ¢

The experiment was laid out in 4 x 3 x 5 factorisl
randomised block desigr with the total 36 treatment combinations
réplicated thrice. Single plant was taken as an experimental
plant in each treatment, The treatument combinations were
formulated by taking four levels of nitrogen vis., 0, 0.6, 1.2
and 1.8 kg nitrogen per plant per year and three levels of
each of phosphorus and potassium vis., O, 0.6 amd 1.2 kg rﬁ



12

and :,o per plant per year. The plan of layout of the
sxperiment ie given in Fig.1.

Fextiliser application :

Besides the basal dose of FYM a half dose of phosphorus
and potassium aleng with quarter dese of nitrogen was applied
on 10-1-1979, The quarter dose of nitrogen was applied after
one and half month from firet dose i.e. on 25-2-1979. The
renaining half dose of P and K and quarter dese of N was
applied on 10th September, 1979. The remaining quarter dose
of ¥ was applied on 25-10-1979., HNitrogen was supplied in the
form of wurea, phosphorus through single superphosphate and
petassius through muriate of potash., The fertilisers were
applied in the ring delow canepy of the plamt and mixed well
in the soil, The irrigation was given immediately after the
fertiliser application.
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Observationg ¢

Observations in reepect of growth, yield and phyeico-
chenical characters of fruit for each treatment plant were
recorded.

(1) growsh cherscters
1. Stem girth ¢
The girth of the stem was measured in cm with the belp

of string ot 15 cm. height from ground level at an interval of
% monthe,

2. Height of plant !
The height of treatment plant wae measured in wetres with
the help of damboo stick from the ground lewel to the highest
growing tip of the main stem at an interval of 3 months.

3. Spresd of plant !
The East-West and North-South spread of the plant was

recorded in metres with the help of damboo stick at an interval
of 3 monthe., The meen spread was worked out,

4. Yolume of plant ¢
The volume of the plant wae estimated in cubic metres by
multiplying beight x Bast-¥est spread x Forth-South spread .

5. leaf aves ¢
Pifty basal full sised leaves from shoote of moderate
vigour were selected randomly on each plant on 10%h ¥ay, 1979

(1,6, 120 daye from first fertiliser application). The leaf



"

ares was estimated in sgusre cm. With the help of automatie
leaf avea meter.

(B) Yield

1. Busber of fruits pexr plant :

Fusber of fruits barvested per treatuent plant at each
barvesting was counted and from this the total mumber of
fruite harvested per plant during the year of observation was
worked out,

2. Yield (kg) per plaut ¢

it each harveeting, the weight of harvested fruits from
each treatment plant was recorded and from this the total yleld
per plant in kg wae worked out,

Jarge sumber of fruite were tagged at the time of fruit
pet, in order to get the fruite of uniform age and maturity.
From each treatment plant fifteen matured fruits were selected
randonly for studying the physico-chemical characters of fruit.

1. Dismeter of fruit ¢
The diameter of each fruit was measured in em at the
maximum thickness by Vernier Calliper and average diameter of
fruit was worked out,

2. lemgth of fruit
length of each fruit from stalk end to styler end was
measured with the help of Vernier Calliper amd average length
of fruit was celoulated. )\
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5. Neight of fruilt
The weight of fifteen fruits wae recoxded for sach

treatment plant and from this average weight of fruit wae
worked out,

4. Yolume of fyuit :

The volume of each fruit in ul wae recorded by water
displacement method separately for fifteer fruite and average
volume per fruit was calculated,

$. Percentage of fruit pulp @

The pulp of individual fruilt was weighed for 15 fruits
on balance and per cent weight of pulp was calculated.
The pulp of 15 fruits from single treatmnt plant ;u

thoroughly mixed with mixer and it was further utilised for the
chemical analysis,

6. Iexcentage of seed ¢
Seeds present in individual fruit were weighed and per cent
weight of seed wae calculated,

7. Zerceptage of skin @
The percentage of skin was worked out by substracting
the percentage pulp + perecentage of seed

8. Zotal soluble solide :
The percentage of total soluble solids of the pulp for
sach treatment was determined with hand yefractometer (Erma,
Tokyo, A 3%0°C).



16

9. Meldily
The titratable acidity of the pulp was determined according
to the method given im 4,0,4.0. (1960) by titrating the pulp
against /10 NaOH solutiom ueing phemclphthelein as an
indicator. The scidity was expressed in percentage as citrie
acid,

10. Reduecing sugars ¢
mtermination of redueling and total sugarse was done

volumetrically according to the methods starndardised by lLame
and Eymon (1960),
1. Jon-peducing sugers !
The percentage of non-reducing sugars was worked out by

dedueting the percentage of reducing sugars from the percentage
of total sugars.

(P) Jeaf avelyels !

a) Colisetion of samples ¢

The newly emerging leaves on twige of plant from all sides
were tagged during the application of firet dose of fertilisers.
it the age of four months, such fifty leaves were selected
rardomly., The leaves along with the peticles from all the sides
of plants and at different positions were removed from each
treatment plant, The leaf samples were collected between 7.30
to 11,30 a.m, 4 composite sample of fifty leaves was made for
gach treatmert, The leaf sampling technique was adopted as
per the procedure followed by Gotmare (1960).
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b) Pre-treatsent @

After ecollection, the leaves were bBrought to laboratory
and washed with tap water and ther with distilled water and
wiped off with muslin cloth, The leaf samples were dried in
hot air oven at 60°C temperature for 24 houre., The dried

samples were powdered in procelin morter with pestle and kept
in air tight amber coloured bdottles.

e) Ligestion @
iccurately weighed 0.1 g leaf powder was digested in
digestion flask with 10 ml of 1:1 mixture of concentrated
sulphuric acid and 50 per cent hydrogen peroxide as per the
procedure laid out by Verncke and Barber (1974) till the content
became colourless.

The cooled digested material was travsferred to 10 ml
volumetrie flask and volume was made to 100 ml with repeated
washings of the digeetion flask, The filtered aliquot was
used for the determination of nitrogen, phosphorus, potassium,
ealeiun and magnesium,

¢) Eetimation of mutrients ¢
1. Eitrogen ¢

It was estimated by ueing 5 ml of aliquot with the
micro-kjeldahl method as deseribed by Jackeon (1958),

2. Phosphorus *
Phosphorus content of the sample was estimated by
Vapafomolybdate method as described by Chapman and Fratt (1961).



3. Iotassium @
Potagsiun content of the leaf sample was determined with

the help of flame~photometer as per the method deseribed by
Chapman and Pratt (1961). |

Total ecaleium and magnesium were estimated with EDTA
titration method as deserided dy Chapman and Pratt (1961).

(2) Statistical apalysis
The data obtained was anmalysed statistically by analyeis
of variance method ae described by Panse and Sukbatue (1567).

(r)
a) Response curve ¢
The reeponse curves were fitted by using the following
formulae (“nedecor and Cochran, 1967).
i) livear response curve

y=a+hk
i1) Guadratic response curve
ytt*hou’
Yhere,

y = expected yield,
x = level of nutrients and
a, band ¢ = constant values.

b) Heomomics of fertilisation @
By using following formula the economical optimum dose
was caleulated ,
Optimum dose = ’g- (-}-l )

'cccmuum«n-porcm
p = price of the fruit per kg.

¥here
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CHAPTER IV

PRESENPATION OF DATA

The data regarding the effect of nitrogen, phosphorus
and potaseium on growth, yield, fruit quality and leaf mutrient
status of "Kalipatti” cultivar of ehiku are presented below :

I Growsh obeervations
1. Stes gixth ¢

The data in respect of stem girth in om are given in
Tadbles 1,1, 1.2 end 1,3.

It is evident from the data presented in Table 1.1 that
pitrogen application had significant effect on stem girth of
the plant., The highest (K;) level and mediunm (Xy) level were
at par with each other, but significantly inereased the stem
girth over (N,) level and control which were also at par with
each other,

The stem girth of the plant was not significantly affected
with the application of phosphorus and potassium,

The interaction effects of WP, FK, PK and KPK were found
40 be mnon-gpignificant.

2. Height of plant

The data ip respect ot' bheight of the plant in metre &s
influenced by various levels of nitrogen, phosphorus and
potaseium are presented in Tables 2.1, 2.2, 2.3 and Fig.2.

Op perusal of the data given im Table 2.1, it is seen
that the nitrogen application resulted in significant linear
inerease in plant height.



Table 1 : lNean stem girth of the plant in cm as
influenced by varying levels of N, Pand K

Table 1.1 Bitrogen x Phosphorus
74 |

% '1 % 5 Wen
Po 28,511 30.422 32.622 33.953 31.372
P, 29,155 51.0%3 33.589 34.72% 32.125
P, 29,900 31,489 34.078 34.267 32.433
Tean 29.189 30.981 33.450 34.308
Tadle 1.2 N trogen x Potassium
-l7l '0 l,- lz l, san
kg 28,611 30,400 32,789 33.978 31.444
Ky 29.422 31.411 33.867 34.667 32.342
l! 29.933% 31.133 33.633 34.21T8 32.144
¥ean 29,189 350,981 33.430 34,308
Tabdble 1.3 Fhosphorus x Potassium
K/p % P, P, ¥ean
X 30.617 31,756 31.958  3l.444
Ky 31.842 $2.592 32.792 $2.542
Lo %1.658 $2.22% 32.550 32.144
Wan " . .

) 3 kK W K PX NPK

soto + 003” 0011‘ oo’“ 10‘,’ 10"3 102‘1 !.“,

c.n. .' ” 202” ‘080 lts. nist uts. '.s. '.3.
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Table 2: Nean height of the plant in m a8 influenced
by varying levels of ¥, P and K

Table 2.1 Eitrogen x Phosphorus

»/% By ¥y Ny X Mean
2 3.019 - 3.437 4,008 4,200  3.666
P‘ J.441 5.668 4.150 4.440 5.925
N 3.250 5,708  4.108 4.304 3.842
Yean  3.237  3.608  4.089  4.315
Table 2.2 Fitrogen x Potassium
&/ LA LA K, Ty Yean
Ky 3.28  3.494 3.992  4.252  3.716
Xy 3.288 3,635 4,168  4.353 3,860
Ky 3.294  3.684 4,106  4.339  3.8%6
Nean 3.257  3.604 4.089  4.515
Tadle 2.3 Fhosphorues x Yotassium
74 4 By P, Py yean
'o 5.485 3.8%9 5.82% 3.716
X 3.719 3.999 3.863 3.860
l! 3.793 3.93%6 3.839 3.856
Wan 3.666 3.925 3.842

N P K 5P 14 PX NPK
8.8, 3 0.042 0,0% 0,0% 0,07 0.07 0.063 0.12%

C.D. at ” . 0116 0,099 0.099 R.B. N.8B, K.2, N.8,
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The periodic observations recorded on height are depicted
graphically in Fig.2.1. From the Fig.2.1 it is indicated
that highest height was recorded by By level., It was followed
by Ny and Eq respectively. Lowest height was seen in Ny level.
It indicates that there was linear response of nitrogen
throughout the growth period of one .nu.

It 1e obeerved from the data given in Tadle 2.1 that the
application of phosphorus at dDoth the levels significantly
inoreased the plant height as compared with control. However,
both the lewele of phosphorus were at par with each other.

It 1o observed frow Fig.2.2 that the height of plant was
affected by varicus levels of phosphorus. Highest height was
noticed at Py level, it was followed by Py level throughout the
growth period of one year. Iowest height was seen at contrel.

It ie seen from the data presented in Tadle 2.2 that the
application of potassium also significantly increased the
height of the plant. Both the levels of potassium (i.e. K4 and
Kp) significantly increased the plant height over econtrol,
however, they were at par with each other.

The curves drawn for height of plant and presented
graphically in Fig.2.3 show that the curves for Ky and K, were
interningling with each other. There was no much difference in
beight due to two levels of potassium, however, the curves for
both the levels of potassium were above the curve drawn for
eontrol, The height in eontrol was lower than thet moticed in
Ky and K, levels,



The interaction effecte of ¥°, KK, PK and FPK were
obeerved to be non-gignificant,

5. Spread of plant ¢
The data regarding the mgan spread of the plant are
presented in Tables 3,1, 3.2 and 3.3.

| The data given in Table 3.1 show that the nitrogen
application resulted in gpignificant linear increase in the

It is seen from the data given in Tabdle 3,1 that the
application of phosphorus at both the levels significantly
inereased the spread of the plant as compared with control.
However, both the levels of phosphorus were at par with each
other.

The spresd of plant was not eignificantly inf Juenced with
the application of potassium and the interaction effects
between EP, NE, PK and NPK were found to be non-signifiecant.

4. Yolume of plant @
7he data in respect of volume of the plant (-’ ) are
mnm in Tablee 4.1, 4.2, 4,9 and 4.4.

It is observed from the data givern in Table 4.1 that the
pitrogen application resulted in significant linear inerease

in plant volume,

The data presented in Tabdle 4.1 show that the appliecation
of phosphorus at both the levels eignificantly increased the
plant volume as compared with conmtrol, However, both the levels
of phosphorus were at par with each other.



Table 3 s+ leen spread of plant in w as influenced by
varying levels of N, P and X

Table 5.1 Eitrogen x Phosphorus

»/n Ko Ny By Iy vean
M
Py 5.470 3744 4.072 4.244 3.883
Py 3.630 5.892 4.253% 4.460 4.044
P, 3.674 3.829 4.185 4.337 4.006
Yean 3.591 3.80% 4.170 4.547
W
Table 5.2 Nitrogen x Potassium
Vs B N % % e
m
Ko S.443 3. 777 4.06% 4.299 .89
Ky 3.663 3.805 4.22% 4.393 4,021
L 3.668 3.826 4.222 4.349 4.016
AM .
Table 3.9 Phosphorus x Potassius
‘l)! j’o P Py - vean
'0 3.677 4.0%56 3.976 3.896
Ky 3.987 4.043 4.033 4,021
Ko 3.986 4.053 4.010 4.016

K P K BP B PE RPK
85, ¢ 0.051 0.044 0,044 O.088 0,082 0,076 0,153

Q.D. .* ” 001‘1 001'3 ..8. l.ﬂ. '.a. ..8. l.ﬁ.



Table 4 ¢+ Volume of the plant in -’ ag influenced by
varying levels of ¥, P and K

Table 4.1 Fitrogen x Thosphorus

/5 % 5, Yy, 'y i ¥ean
W
Po 37.043 49,218 68,724  75.999  S5T.M71
Py 45.918 $35.277 T715.2%2 85,951 65.099
Py 44.38%  55.900 71,995 80,363  63.160
Wan 42.481 52,798 71.950 80771

Table 4.2 Kitrogen x Potassiunm

/5 %o Ny L iy Yean

W

K, 98.559 50,353 66.021 78.486 58.555
K, 43.98% $2.122 73.756 81,900 62.941
LPS 44,900 55.920 76.19% 81,928 64.735
W
Wean 42.481 $2.7% 71,990 80,771
Table 4.3 Phosphorus x Potagsium
W .
K/? Ty Py N ¥ean
i W
L 49.749 64.024 61,29 $8.355
K, 60.176 64.582 64.064  62.941
L 63.388 66.692 64 .126 64.735
Mean 57.771 65.099 63.160
K P K - = NPK

- /////////////////////7/'/}’ - e

7t




fable 4.4 ¢ Volume of the plant in m° as influemced by
various treatmemts

W

Sr. Tregtments Volume of Sr, Treatments Volume of
No. the plant Fo. the plant
() (w)
1 EgPoKy 23.96 19 Rk, 59.44
2 !oroi‘ 42.62 20 12!’0!‘ 70.77
3 NyPpk, 44.85 2 WPk, 75.97
4 WPk, 44.26 22 MyPyK, 74.34
S  NoPK, 45.87 23 KPK, 72.50
6 SoPeKg 47.6% 24 NoPy Ky 78.92
A NN 47.45 25 EyPyK, 64.28
8  NyPoK, 43.47 26 KyPpKy 78.00
9 EPpkp 42.2% 27 HgPoky 73.70
10 RyFukq 47.86 8  NyPokg 67.73
1M Bk, 49,13 29 NyPoky 78.19
12 NPk, 50.66 30 NgPoky 82,08
13 KyPyEq $3.89 31 KgPKg 83.61
“ By PyK, $3.03 52 KPRK 86.93
15 NPK, 52.91 33 KRK 87.51
16 Ry Poky 49.31 54 Ty Fo kg 84.12
17 NPK, 54.20 3 RyPK, 80,58
18 By Py 64.19 36 Ny Rokp 76.39
8.B. 2 3.579

Cc.D, at 5% 9,360



It is seen from t’ data given in Table 4.2 that the
application of potassium also significantly increased the
volums of the plant, Both the levels of potassium (i.e. Ky amd
Kg) significantly imereased the plant volume over control,
however, they were at par with each other. :

It 1o observed from Table 4.3 that the Py | Ko combination
~—
induced maximum volume of the plast but it was at par with P,K.,
r,x,. P‘l" P,Io and PQK‘ combimations. The Fo¥g combination
recorded lowest volume of plant and it was significantly inferier
to all other combdinations.

The data given in Tabdble 4.4 reveal that the l,?‘l,
coubination prod wed maximum volume. It was significantly
superior to all other combimations except KgF.K,, l,r!to. l,v,lo.
RyTe¥ns WyTafye Nplylys Nylphy 0nd Nplplye The Nylyfe cumtimbtten
produced minimum volume which was significantly inferior to all
other NFPE combinations.

The NP and MK interactions were non-significant.

S. leaf ares !

The data in respect of mean leaf area in em” are given in
Tables 5.1, 5.2 and 5.3,

From the data presented in Table 5.1, it is observed that
the nitrogen application significently inereased leaf area.
The highest (u,) level and medium (Xp) level were at par with
each other, but significantly inereased the leaf area over
lower (¥ ) level and control. The Ky level was also
significantly superior to control.



Table 5 : lNean leaf area as influenced by varying levels
of B, P and K

Table 5.1 Fitrogen x Phosphorus
74 | Ko By %, Iy ¥ean

EX 20,991 22,639 25.330  25.9T4  23.733
Py 21.142 24,101 25.687 26 .563 24.373
P 21.502  24.422  25.760  26.41  24.456

Nean 21.212  23.721 25.592  26.226
Table 5.2 Eitrogen x Potassium
K/% ¥o LA ¥y -~ X ¥ean
Ko 20,650 22,838 25.462  26.004  23.738
Ky 21.297 235.942 25.860 26 .658 24 .43%
X, 21.689 | 24.382 25.454  26.007  24.385
Yean 21.212 2%.721 25.992 26.226
Table 5.3 Phosphorus x Potassium
K/» S Py B ¥ean
Ke 235.514 2%.865 24.03%6 235.7%8
Ky 2%.853 24.706 24.758 24.439
LA 24 .0%3 24.549 24.574 24.985
Hean 23.733 24.373 24 .456
¥ | 4 K NP P . PX EPK
8.8, 2 0.240 0,208 0,208 0.416 0.416 0,360 0.721

c.b. .' ” 0“" o.m °.m ’.a. ’.8. ..B. '05.
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It is seen from the Tadle 5.1 that the application of
phosphorus at both the levele aignificantly increased the

leaf area as compared with contrel. However, both the ldﬁln
of phosphorus were at payr with each qtm.

The data presented in Teble 5.2 show that the leaf area
was significantly ireressed with the application of potassius
in comparison with gontrol bdut the two levels of potassium
were at par with each other.

The HP, KK, PK and NPK intersctions were non-significant.

I yield ¢
t. Jumber of fruits per plant :
The data in respect of mean number of fruits bharvested
per plant are given in Tadles 6.1, 6.2, 6.3 ° amd Fig.3.

The data presented in Table 6.1 show that the nitrogen
" application resulted in sigpificent linear inoresse in mean
nunber of fruits,

The data presented in Table 6.1 reveal that the application
of phosphorus at bdoth the levels significantly increased mean
pusber of fruits as compared with comtrol., However,both the
levels of phosphorus were at par with each other.

It is observed from the data given in Table 6.2 that the
application ot potassium also significantly inereased mean
musber of fruits. The Kg level produced significantly more
nusber of fruits than K, and control. The K, level also
profuced significantly more sumber of fruits than comtrol.
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Table 6 : Mean total number of fruite per plant ap
influenced by verping levels of N, P and X

Table 6.1 Fitrogen x Phosphorus
®/8 B Ny 5 iy Yean

o g

2, 50.889  62.333 79.555  96.555  72.333
) 57.111  75.111 67.778 11S.11  85.278
P, 61777  T4.444  BO.TT8  108.111 81,277

¥ean 56.592  69.963 82,704 106.592
Table 6.2 Hitrogen x Pfotassium
W/x o NoOK y e
¥ $1.444 65.111 80,000 100,778  74.33%
Ky 59.222 T3.555 86.667 115.3%% 83.6%
Ky $9,111  71.222 81,444 105,666 78.861
Hean $6.592  69.963 82,708 106.592
Table 6.3 Fhogphorus x Potessium
K/? Py P, ¥, Vean
Ko 67.500 76.583 78.916 74.333
K 75.083 89,167 86.8%3 83.6%
Ky 74.417 84,083 78,083 78.861
Kean 72.333 83.278 81.277

¥ P K »P MK PK NPK

.o'ot 1.149 0,995 0.995 1.991 1.99) 1.724 3.448
C.D. at 5¢ 3.18% 2.756 2.796 5.515 N.5, N,.S, N.8,
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It is seen from the data given in Table 6.1 that l,r,
cosbination induced significantly wore number of fruits per
plant as compared with all other NP combinations. It was
followed Wy KyPp combivation. The N, P, combination produced
lowest number of fruite and it was significently inferior to
all other 5F combinations.

The interaction effects of K, PK and NPK were found
to be pom-significant. |

2. Yield (kg) per plant ¢
The data related to the mean yield (kg) per plant are
presented in Tables 7.1, 7.2, Te3, Te4 and Fig.4.

On perusal of the data given in Table 7.1, it is obeerved
that the application of nitrogen proved to be benmeficial in
inereasing the yield per plant, The nitrogen application
resulted in sgignificant linear increase in yield per plart,

The data given in Table 7.1 indicate that the Py level
of phosphorue significantly increased the yield as compared
with 7y and conmtrol. The yield in Py treatment was also
significantly more thanm that noticed in comtrol,

FProm the data given in Table 7.2, it is noticed that the
Kq level Ainduced significantly more yield than Ky level and
control., fThe Ky level was significantly superior to control.

The data presented in Teble 7.1 show that the K F,
combination produced significantly higher yields than all
other NP combimations. The FyF, combination was significantly
inferior to all other EP combinations.
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Table 7 : Mean total yield of fruite in kg per plant as
influenced vayying levels of N, P and K

Table 7.1 ¥itregen x Phosphorus

»/8 o ¥, % Ty “Wean

Py 3.497 4.370 5.660 6.875 $.,100

r, 3.969 $.157 6.23% 8.955% 5.9%50

P, 4.289  S.258 5,726  7.802  5.769

Man 3.918  4.928  5.875  7.677

Table 7.2 Fitrogen x Potassium |

74 ] %o K, X, - Yean

K, 3.544  4.574 5.681  7.260  5.265
Ky 4,102 5.200 6.162 8.%26 5.947

l' ‘ ‘0109 !.010 ’o"z 70“‘ 5.”7

Mean ,o’u 4.928 5.875 7-'"

Table 7.5 Fhosphorus x Potassium

W

X/? P P, R Yean

Xy 475 . 5.45 . 5.604 5.265

Xy 5.303 6.361 6.178 5.947

Xy 5.253 5.984 5.524 5.587

Wan 5,100 5,930 5.769 fad

] P K NP NK Pk NPK
8.8, ¢ 0,052 0,045 0,045 0,089 0,089 0,077 0,155

C.D. at 5% 0,144 0,125 0,125 0.246 0,246 0.213 0.429
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Tadble 7.4 ¢+ lean total "uuof fruits per plant as

influenced various treatments
Rl e T
= o 4 P 5
1 NyPoXo 3.137 19 %FK $.230
2 NyPoX, 3.636 20 EEEK 5.6
S NgPoky 3.718 21 K 5.888
4  FyPeE, 3.402 22 HPK 5.968
$ Nk, 4.223 7 KK, 6.512
6 Ny, 4.261 24 WPK, 6.236
T EgPok, 4.094 25 NPk, 5.844
8 Ry, 4.446 26 WPK, 6.111
9 KRk, 4.328 27 NyPyK, 5.22%
10 NPk, 4.270 28 NPk, 6.344
(LI % X 2 4.440 29 RgPok 7.276
12 ERK,  4.399 30 NyPoKy 7.005
13 EPK, 4,869 31 EyPyg 7.541
14 NPk, 5.417 52 NPk, 8.291
15 NRK 5.186 33 KR 8.235
16 KR, 4.584 34 NRK 7.89
17 NgRyK, 5.744 35 KRk 8.411
1 EPRK 5.446 36  RPK 7.098
—————————————————— A
8.8. & 0,155
C.D, at

54 0.429
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The data presented in Table 7.2 reveal that the KK,
combination significantly inecreased yield as compared with all
othey ¥K comdinations., The lowest yield wae odtained in N K,
combivation which was significantly inferior to all other Nk
combinations, _

The data given in Tadle 7.3 show that the PyK, combirmation
produced significantly higher yield than all other PK '
combinations except Foky cosbination which was at par with it,
The least yield was obtained in FyK, combination which was
significantly inferior to all other PK combimations,

Prom the data presenmted in Table 7.4, it is observed that
the NgPoK, combination significantly incressed the yield as
compared with all other combinmations. The yield obtained in
KgPokp combination was gignificantly inferior to all other NPK
comdinations.

III Pruit eherseters
1. Diameter of fruit

The data regarding the diameter of fruit im om are
presented in Tadle 8.1, 8.2 and 8.3,

From the date presented in Table 8.1, it is seen that the
l, level sigrificantly increased the diameter of fruit owver N,
and control but at par with ¥, level. The Ny, N, levels and
gontrol wers at par with each other.

The application of phosphorus and potassium at various
levels failed to produce any significant differvence in fruit
diameter.



Teble 8 : Mean diameter of the fruit in om as influenced
by varying levels of N, P and KX

Table 8.1 Fitrogen x Fhosphorus

- M
P/n Ny By K, Ty tean
Po 4.570 4.705 4.840 4.947 4.765
P, 4.624  4.796 4.888  5.111  4.855
Py 4.678 4.821 4,910 5.094 4.876
¥ean 4.624 4.774 4.879 5.051
Table 8.2 Fitrogen x Potassium
74 K | ¥y A ) Wean
Ko 4.578 4.738 4.861 4.986 4.792
Ky 4.641  4.802 4.924  5.093  4.865
L 4.653 4.782 4 .853 5.073 4,840
M
W
Table 8.5 Phosphorus x Potassium
744 By ﬁ Py Py Wean
L 4.712 4.804 4 .856 4.791
L 4.793 4 .887 4.91% 4.865
Ko 4.791 4.873 4.857 4 .840
an 4765 4.855  4.876

| P K kP {4 PK RPK

8.8, ¢ 0,093 0,080 0,080 0,161 0,161 0,139 0,279

C.D. at 5¢ 0.257 N.B, R.8. K.8, N.8. N.8, N,8,
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The NP, NK, PX and NPK interactions were found to be
non-significant,

2. lsngth of fruit

The data in respect of the length of fruit are presented
in Tadles 9,1, 9.2 and 9.5.

The data presented in Tebdble 9.1 show that the nitrogen
application resulted in significant linear increase in the
length of fruit.

the application of phosphorus and potassium did not
significantly increase the length of fruit., The interaction
effects of LP, NK, PK and NPK were found to be mon-significant,

3. Aversge weight of fruit :
The data in respeet of average weight of fruit are given
in Table ‘001' 10.2 and 10,3,

On perusal of the data given in Table 10,1, it is observed
that the nitrogen application resulted in significant linear
inerease in average weight of fruis.,

It is obeerved from the data given in Table 10,1 that the
application of phosphorus at both the levels eignificantly
increased the average weight of fruit as compared with comtrol.
However, both the levels were at par with each other.

It 1o seen from the data presented in Tadble 10,2 that the
application of potassium also significantly increased average
fruit weight. The K, lewel significantly increased average
fruit weight over control but at par with Ky level. The K,
level was at par with contrel.



Table 9 ¢+ Mean length of the fruit in com as influenced
by varying levels of ¥, P and ¥

Table 9.1 Bitrogen x Fhosphorus

»/8 %o ¥, ¥, 5 Mwan

P 5,721  5.887 5.981  6.455  6.01
Py 5778 5.965 6.138  6.570  6.113
P 5.854  5.961 6.284  6.540  6.160

Hean 5.784 5.958  6.1%4 6.522
Table 9.2 Hitrogen x Fotassiunm
/% % LA Hy Ny tean
Ko S.717  5.919 6,101  6.466  6.05)
X 5.812  5.954 6.192  6.586  6.13
Xy 5.824 5.940 6.110 6.514 6.097
™an 5.784  5.9%8  6.134  6.522
Table 9.9 Ffhosphorus x PFotassium
k/P P P, B P, vean
L 5,951 6.071 6.130 6,051
K 6.070 6.14% 6.195 6.13%6
X, 6,012 6.124 6.155  6.097
Nean 6.011 6.113 6.160

N P K WP KK PR NPK

8.E, : 0,055 0.047 0.047 0,095 0.09% 0.083 0.165
C.b. at 5¢ 0,152 N.S,. N.B. E.8, K.8. K.8, N.8,



Table 10 ¢ Average weight of fruit in g as influenced

by varying levele of N, P amd K

Table 10,1 ¥itrogen x Phosphorue
74 | K Ky K, Iy vean
W
" 68.677 70,104 T1.l44  T1.205  70.282
Py 69.491  70.5% T1.074 72,580 70,920
r, 69.43%5 70,615 TO0.872 72.154 70.769
Wan 69.201  70.418 71.030 71,980 |
Table 10,2 Fitrogen x Fotassium
/% ¥ ¥y By K Yean
LN 68.847 T0.250 T71.010 72,004 70.528
Ky 69.252  70.659 71101  72.138  70.787
Ky 69.504 TO.345 T70.979 T1.798  70.656
Wan 69.200  70.418 71.030  T1.960
Table 10,3 Phosphorus x Fotassium
/¢ By ) 7, kean
Ko 69.998 70.808 70.777 70,528
Ky 70.422 71.020 70,920 70.787
Ky 70.427 70,932 70.610 70.656
Weam  70.282 70.920  70.769 B

N P K NP 1 PK XPK
S.B. & 0.077 0.067 0,067 0.1%4 0,1%4 0,116 0.232
0Dy at ” 0.213% 0,185 0.18% O.m N.8, K.8, K.8.



The perusal of the data given in Table 10.1 indicate that
the XP interaction was significant. The highest average weight
of fruit was observed in ByPy combimation which was significantly
superior to all other KP combimations. The lowest average
weight of fruit was observed in § 7, combination which was
significantly inferior to all other NP combinations.

The interaction effect of NE, PK and FPK were found to de
non-gignificant,

4. Average voluse of fruit ¢
The data in respect of aversge volume of fruit are given
in Tables 11,1, 11,2 and 11,3,

On perusal of the data givern in Table 11.l1, it is seen
that nitrogen application resulted in significant linear
increase in average volume of fruit.

The date given in Table 11.1 indicate that the application
of phosphorus at both the levels significantly inereased the
average volume of fruit as compared with control, However, both
the levels were at par with each other. The data presented in
Table 11,2 show that the application of potassium also
significantly inereased the average volume of fruit. BHoth the
levels of potassium (i.e. K, and K,) inereased the average
volume of fruit over control, however, they were at par with
each other,

It is evident from the data presented in Table 11.1 that
the l,?, combination eignificently increased volume of fruit as
compared with all other NP combinations dut at par with v,r,
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Teble 11 ¢ iAverage volume of the fruit in ml as
influenced by varying levels of ¥, Pand K

Teble 11,1 Htrogen x Fhosphorus

P/% Ko N, N, Ny Yean

P, 65.00  66.81  67.89  68.33  67.03
Py 66.68  67.21 68.05  69.06  67.75
» 66.71  67.20  67.97  68.67  67.79

Neas €6.16  €7.27 €7.97  68.68

Teble 11.2 Mitrogen x Potaseium

W/ o N % % M

% 65.50  66.66 67.50  68.65  67.18

Ky 66.52  67.5¢ 68.04  68.82  67.73

K 66.48  67.62 67.58  68.59  67.67

Men 66,16 67.21  67.97  68.68 g

Table 11,3 Phoephorus x Potassium

x/¥ Py P Py ¥ean

%o 66.41 67.47 67.66 67.28

K, 67.41 67.9% 67.85 67.73

X, 67.28 67.85 67.87 67.67

Ten 67.03 67.75 67.79 3
N P K ne BE PK NPK

S.R. e 0.10% 0,091 0,081 0,18% 0.,12% 0,158 0.317
¢.D, at 5¢ 0,291 0,252 0.252 0,507 0,507 ©K.B, K.S5,
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combination, The N7, combination was significantly inferior
to all other XP combimations.

The data regarding BX interaction presented in Table 11.2
reveal that l,l, combivation was significantly superior to other
EX combinations except NyK, and F;K, combinations. The Ngkq
combination was inferior to all other NK combinations.

The interaction effects of PK and NPK were found to be
non-gignificant,

S. Rereentage of fruit pulp ¢
The data in respect of percentage of fruit pulp are
presented in Tables 12,1, 12.2 and 12,3,

The data presented in Table 12.1 show that all the levels
of nitrogen significantly inersased percentage of fruit pulp
over control, however, they were at par with each other.

It i elear from the data presented in Tabdble 12,1 that the
Py level significantly increased percentage of fruit pulp over
r, level and gontrol, The P. level and control were at par,

The data preserted in Table 12.2 reveal that the K, level
of potassium significantly increased percentage of fruit pulp
over Ky level and control. However, the Ky level and control
were at par with each other.

The NP, K, PK and NPK interactions were non-gignificant.

6. Zergentage of seed :
The data presented in Tables 13.1, 13.2 and 13.3 show that

the application of nitrogen, phosphorus and potaseiun falled



Table 12

Pean percentage of fruit pul

ae influenced

by varying levels of K, 7 amd K

0.D. at ” 00”‘ 0.524 0.524

E.8.

Table 12.1 Fitrogen x Phosphorus
o/ % N %
2o 88,263 ©8.667 88,780 88,853  88.641
’1 '80113 ‘9.101 09-357 ‘902" a’olo’
Py 88,033 88,903 88.8% 88,92% 88.674
Man 88.5%  ©8.892 ©8.984 89,009
Table 12.2 Hitrogen x Potassiunm
/8 Ny LA X, 5 ¥ean
K 89,266 88,707 88,273  88.907 8,651
Ky 88,693  89.083 89.270 89,155 89,050
K, 88.050  ©8.887 88,90 88,966  88.716
Yean 88,336 88.892 868,984 89.009 L
Table 12.3 Phosphorus x Potassiun
x/? P F. P e an
o H 2
Ko 88,450 88.842 88,660 88,651
Ky 88.,7%5 89.646 88,770 89,050
X, 88,737 68.818 88.592  88.716
Mean 88.641 89,102 88.674 o
¥ K 14 BK PX EPK
8.E, ¢ 0.1%55 0,117 0.117 0,2% 0.2% 0,202 0.405

.8, F.8, N.8,
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Tadble 135: lsan percentage

varying levels of N, P and K

of seed as influenced by

Table 13.1 Eitrogen x Phosphorus
»/8 ¥o Hy ¥, N Wan
Py 1.323 1.590 1,400 1.477 1,597
Py 1,357 1407 1,420 1457 1,405
r. 1.%80 1.416 1.463 1.443 1.42%
Nean 1347 1.406  1.428  1.459
Table 15,2 Nitrogen x Potassium
% W N & % s
1.327 1.59% 1.41% 1.443 1.5594
l, 1.557 1.410 1.443 1.470 1.420
K, 1,956 1.410 1427 1.463 1.414
Ban 1‘”7 1.404 1.428 1,459
Table 13.9 Phoephorus x Potassiums
L 1,380 1.3%92 1.410 1.59%4
31 1.412 1.411 1.4%6 1.420
t’ 1.400 1.412 1,430 1.424
¥ean 1.597 1.46! 1.425
X P X ¥P ¥K PK NPK
8.B. 2 0.02¢ 0,021 0,021 0,042 0,042 0,05 0.073
¢.D. a8 5% N.8, KE.,8, N, 8, X8, N8, N8, &8,



4é

to produce eny significant ivfluence on the percentage of seed
in fruis.

The intersction ¢ffects of NP, NK, PK and NKPK were also
observed to de nor-significant.

7. Iexcentage of skin :
The data given in Table 14.1, 14.2 and 14,3 reveal that
the percentage of skir was not significantly affected with the
applicstion of nitrogen, phosphorus and potassium.

The intersction effects of NP, KX, PK and NPK were also
obeserved to de non-significant,

8. Zotal Soluble Solids (7.8.8.) ¢
The data in respect of total soluble solids are presented
in Tables 15.1, 15.2, 15.5 and 15.4

It is evident from the data presented in Table 15.1 that
the T7.85.8, wap significantly influenced with the application
of nitrogen. The highest 7.9.8, was recoxrded in N level and
it was significantly superior to Ny and control. The Ny level
was at par with ¥y and the lewvel l,matmut contrel.

Perusal of the data from Table 15.1 weveals that 7.5.8,
was pignifieantly inereased with applicstion of phosphorus at
both the levels in comparison with control. However, these two
levels were at par with each other.

It is obeerved from the data given in Table 15,2 that
the application of potassium at both the levels significantly
increased the 7.5.5, as compared with control. However, both
the levels of potassium were at par with each other.
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Table 14 : Nean percentage of skin as influenced by
varying levels of 5, Pand K

Table 14,1 Fi trogen x Phosphorus
o/ % R 5 %y =
Py 10.415 9.944 9.820 9.672 9.963
Py 9.950 9.487 9.245 9.293 9.494
Py 10,254 9.681 9.69% 9.633 9.817
Wan 10,206 9.704  9.588  9.5335
able 14.2 Nitrogen x Potassium
X/§ K K, N, Iy vean
K, 10.407 9.500 9.863 9.651 9.955
l‘ 9.950 9.507 9.288 9.578 9.5%1
K 10,262 9.708 9.613 9.570 9.787
¥ean 10,206 9.704 9.588 9.533
Table 14.3 fhosphorus x Fotassium
K/? Py P, Py ¥ean
¥ 10.171 9.76% $.930 9.95%
L9 9.853 8.946 9.793 9.5%1
L 9.864 9.770 2.728 9.787

K 4 K | i g BK PK NPK
B.5, 2 0.263 0,228 0,208 0,456 0.456 0,395 0.79%0
atnt .‘ s’ '030 ’.80 "3 . .'80 'QS. ‘.B. '.3.



fable 15 : Mean percentage of total soluble solids as
influenced by varying lewvels of ¥, F and K

Table 15.1 Hitrogen x Fhosphorus
M
®/% By ¥, By iy Hean

Py 20,305 21.722 21.917 19.667 20,903

" 22,654 22,500 22.722 21,361 22.%19

Py 20.278 21,750 21.80% 25.194 21.757

W

Mean 21.092 21,99 22.148 21.407

Table 15.2 Kitrogen x Potassium

W

5 % % K K W

W

20,305 20,639 20,722 19,889 20,389
22,083 22,500 22,194 21,889 22,166
X, 20,889 22,853  23.529  22.444 22,424

N W ot

Wan  21.092  21.991 22,148  21.407

e e e e

p e

Pable 15.3 Phosphorus x Potassium
W
74 Py P, Py Hean
W
19.35%4 21,500 20,312 20,389
Ky 21.729 22.708 22.062 22,166
l' 21.62% 22.750 22.89% 22.424
: e ———————————————————
Vean 20,903 22,319 21,757
W e
| P L4 P ¥R PE RPK
C.D. at

5%  0.690 0.5% 0.5% 1.197 N.5, 1.0% 2.079
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Table 15.4 ¢ Mean :mm. of total soludble solide
as

luenced by variocus treatments

. frestmrts 1.5.5. Sr.  frestoents  T.5.5,
1 BgPo¥y 18.75 19 BPok, 20.25
2 BoPoX, 21,17 20 ByPok, 22,33
3 BgPof 21.00 21 WPk, 2317
4 Boyk, 25.83 22 WPk, 21.83
S NoPyKq 23.42 25 NyP,K, 22,92
6 NPk, 20.83 24 NPk, 23.42
T Pk 18.33 B KRk 20.08
8 NPk, 21.67 % Nk 21,33
9 ByPoky 20,83 2T BBk, 24.00

10 WgPoK, 20,58 22 KRk 17.83

LI X 22,58 29 KRk 20.83

12 K PE 22,00 30 KRk, 20.33

15 BAE, 2.33 1 KPRk 19.00

" BPE, 22.50 52 ByPK 22,00

15 §yPK, 23.67 3B RyPK, 23.08

16 ByPyK, 20,00 M RyPK, 22.83

17 BgPK, 22.42 3 DyPpk, 22,83

18 NP, 22,83 36 Pk 23.88

g

Sele : 0.749
C.D, at 5% 2.075
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The data regarding NP interaction presented in Table 15.1
indicate that l,l't combination induced highest T7.8.2, dut it
was at par with NoPy and FKyPy combimations, The lowest T.5.5.
was obeerved under Ny, combination which was significantly
inferior to all other NP combinations.

The interaction effects,BK and PK were found to be
non-gignificant.

It is clear from the results presented inm Table 15.4 that
the significantly higher T.5.8, was recorded under u,r,x.
combination which wes at par with ll,r‘!, combination, The
lowest 7.9.5, was obesrved under ’3’6'0 combination which was
at par with NyPy¥, combination. The lowest T,.5,8, was observed
under ’s’o‘o combination which was at par with I,P'lo. l°P°l°
and N,Pyk, combinations.

9. Pruit seldity ¢
The data in respect of acidity are given in Tadbles 16.1,

16.2 and 16,3,

It is seen from the data presented in Table 16.1 that the
By level significantly increased acidity as compared with N,
Ny end control. The N, level also significantly increased
acidity as compared with N, and control. However, N, and

control were at par with each other.

The data presented in Table 16.1 show that the P, and r,

levels significantly reduced acidity as compared with control,
however, they were at par with each other.
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Table 16 : Mean percentage of acidity as influenced by
varying levels of K, P and X

Table 16.1 Eftrogen x Fhosphorus

®/¥ Kg ¥, ¥, Yy vean
e 0.10% 0.0%6 0.101 0.13%0 0.107
Py 0,084 0.08% 0,093 0,126 0,097
Py 0.081 0.096 0.102 0.122 0,100

isan 0,089 0.092 0.099 0.126

Table 16,2 Hitrogen x Potassium
W
I R & e
W
lo 0,104 0,105 0,112 0.13%9 0.115

Ky 0.091 0,088 0.096 0.123 0.099
K, 0.073 0.08% 0.089 0,117 0,090

s

Y¥ean 0,089 0,092 0.099 0.126

|

Table 16.9 Phosphorus x Potassium

x/? Py P, P, igan

Ko 0.12¢4 0.110 ‘. 0.110 0.115%

Ky 0,102 0,09 0,100 0.099

L 0,095 0.086 0.090 0.090

Wan 0,107 0.097 0,100
W

) P K BP RE PR EPK
8.8, 3 00,0017 0.0&’ o.m 0.00!0 0.00350 0.00!‘ eaw

C.D, at
” 0-00‘1 ooml 0.“1 0.“’ ..BO .080 .Osd
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The acidity was significantly decreased in linear order
a9 the levels of potassium increased.

The data presented in Table 16,1 show that l,!o combination
significantly inereassed acidity as compared with all other
combination but at par with KP, and NgFo combinations., The
ligFp combination bad minimuw acidity and it was significantly
lower than all other combinations exeept K,P, and HqPqe

10, Bedueing sugers °

The data in respect of percentage reducing sugars are
presented in Table 17.1, 17.2 and 17.3.

From the data givem in Table 17.1, it is obeerved that N,
level eignificantly inereased the percentage of reducing sugars
as compared with l,. Ky and control. The Fy level was signifi-
eantly superior to comtrol but &t par with N, level., The N,
level wae also at par with contrel.

On perusal of the data given in Tadle 17.1, it is seen
that both the levels of phosphorus significantly inereased the
percentage reducing sugars as compared with conmtrol. However,
both the levels of phosphorus were at par with each other.

The data presented in Table 17.2 indicate that doth the
levels of potassium significantly inmereased percentage of
reducing sugars over control. However, these two levels were
at par with each other. |

It is observed from the Tabdle 17.1 that l,?, combination
significantly induced more percentage reducing sugars than



Table 17 @

Wean percentage of reducing sugars as
influenced by varying lewvels of ¥, Pand K

Table 1T7.1 ¥itrogen x Phosphorus
/¥ % %y X By vean
P 12,830 13,337  13.764  13.333  13.316
?‘ 13.510 13.812 14.3%511 13%.510 13.786
?, 13,492  13.351 14,096 14,007 1373
¥eam  13.277  135.495 14,057  13.617
Table 17.2 Nitrogen x Potageium
E R % % By e
Ko 12,944 13,287  13.807  13.510 13,387
l1 13.432 135.640 14.158 13.686 13.729
5 13,456 13,553  14.207  13.65¢ 13.117
Msan 13.277 135.493 14 .057 15.617
Table 17.9 thosphorus x Potassium
| 74 4 By Py B Yean
M
!o 13,006 15.496 1%5.659 13.587

135.465 13.917 13.804 13.729
t’ 13.477 135.944 135. 7™ 13.717
¥ean 13.5%516 15.786 135.731

¥ P K §P WK PX EPK

B.E, # 0.082 0,071 0,071 0,142 0,142 0.125 0.247
C.D, at ” 0.227 0.197 0.197 0,993 K.8, E.S, N.8,



other NP combimations exeept NPy and NyFp. The NyPy
combination wae significantly inferior to all other NP
combinations,

The NE, P¥ and NPE interactions were found to be

non-gignificant,

1. [Hom yeducing sugars ¢
The data in respect of percentage of nen-reducing sugars
- are m““.‘ in Tables 18.1. 18,2 avd 18,3,

The data given in Table 18.1 show that all the three
levels of nitrogen (i.e. Ny, K and l,) significantly increased
percentage of non-reducing sugars over control, however, they
were at par with each other.

There were no significant influences of various levels of
phosphorus and potassium om the percentage of mon~-reducing
sugars.

The interaction effects of NP, EK, FK and NPK were found
to be non-significant.

IV Jutrient status of leaf ¢

The data in respect of effect of soil application of
nitrogen, phosphorus and potassium on the ¥, P, ¥, Ca and ig
content of chiku leaf are presented here under @

1. Bitrogen @
The data rogarding the nitrogen content of the leaf are
presented in Tables 19.1, 19.2 and 18.5.



Table 18: Iwan percentage of no sugars as
influenced by mxu lmh K, Pamd K

Table 18,1 Hitrogen x Fhosphorus

v R a % 5 e
ro 4.691 4.%40 $.1%0 5.082 4.91
Py 4.904 5.019 S.22% $5.015 5.040
L 4.847 5.211 5.089 5.0%2 5.045

A AL A S crazatarn < a3

Table 18,2 Nitrogen x Potassiunm

L 74 %o 5y X, iy Nean
Ko 4.812 4.971 $.1%5 5.080 4.999
'1 4.820 5.090 $.215 $.030 5.099

o

Man  4.814  5.057  S.147  5.043

Table 18,3 Phosphorus x Potassium
/P %o Py Py rgan
L 4.937 5.035 S.027 4.999
L 4.965 $.054 $5.097 $.039
Fq 4.980 5.052 5.010 5.007
igan ' 4.961 $.040 5.045
¥ P K NP 4 4 PK NPK

'.’. t O.m O.GS 0.”5 0.110 0.110 0.0“ 001”
0.0, at S% 0,177 K.8. N.8, .8, N.8, N.8, F.8,



Table 19 1 Mean percentage of leaf nitrogen as influenced
by varying levels of N, P apd K

Table 19,1 ¥itrogen x Fhosphorus

ME Ky ¥y 5, ¥y ¥ean
2N 1,152 1,365 1.519 1.669 1.426
Py .22 1.403% 1,548 1.722 1.473
Py l1.248 1.433 1.544 1.682 1.477

Lean 1.207 1.400 1.537 1.691

W

Table 19.2 Hitrogen x Potassiun

W

K/x % LA 5 L ¥ean

W

Ko 1,150  1.364 1515 1678 1.427
1,228 1.398 1550  1.690  1.466
Ky 1,243 1439 1546 1,704 1.483

Table 19.3 Phosphorus x Potassium

e R T A AR T R e R M
K/» Py Py Py rean
T M
L 1,995 1.437 1.448 1.427
Ky 1.432 1.486 1.481 1.466
K, 1.452 1.495 1,502 1.483
K 4 L NP 1 4 X EPK

B.B. % 0,023 0,020 0,020 0.040 0,040 0,035 0.070
O.D. at ,‘ 0¢m .08. 'o’. '.8. 'o'o 'oso l.'.



The data given in Table 19.1 show that the nitrogen
application resulted in significant linear iverease in nitrogen
content of chiku leaf.

The leaf nitrogen was not significantly increased with
the application of phosphorus and potassium,

The interaction effects of XP, BEK, PK and XPK were found
to be non-pignificant,

2. Ihosphorus
The data in respect of phosphorus content of the leaf are
given in Tables 20.1, 20.2 and 20,3,

Tt is observed from the data giwn in Tadle 20,1 that the
all levels of nitrogen significantly increased the leaf P content
as compared with control. However, they were at par with each
other. _

It is clear from the data given in Table 20,1 that leaf P
status was ineressed with the application of phosphorus. Both
the levels of phosphorus significantly increased the leaf P
content ag compared with comtrol., However, these two lewels
of phosphorus were at par with each other.

The effect of potassium was nom-significant, The
interaction effects were also found to be non-pignificant.
3. Rotassius @

The data pertaining to the potassium content of the leaf
are presented inm Tabdble 21,1, 21,2 and 21.3.



Table 20 ¢+ lean percentage of leaf phosphorus as
, influenced by varying levels of NyP amd K

Table 20,1 Fitrogen x Fhosphorus

¥/ % ¥ % % s
ro 0,390 C.421 0.456 0.428 0.424
Py 0.442 0.512 0.530 0.957 0.505
r, 0.477 0.524 0.548 0,952 0.52%
Yean 0.436 0.486 0.511 0,506

Table 20,2 Nitrogen x Fotassiun

"

R N B K e

0.435 0.476 0.492 0.496 0.475

Ko
Ky 0,424 0,499 0,521 0,516  0.490
Kg 0.450  0.482  0.521 0,505 0,489

lean 0.4% 0.486 0.511 0.506

Table 20,3 Phosphorus x Potassiunm
M
K/» Py P, - By rean
0.419 0.454 0.%511 0.475
4 0.415 0.519 0.5%% 0.490
L9 0.437 0,501 0,530 0.489
M
¥ean 0.424 0.505 0,925
1 4 K EP BE PK FPK
8.B. t 0.009 0,008 0,008 0001. 0.01‘ 0.@1! OOm

¢.b, at 5% 0,025 0,022 W.3, N.B, N8, NS, LN
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Table 21.1 Eitrogen x Fhosphorus

W

B/% Fo N, Iy Iy vean

M

% 1.632  1.812  2.216  1.899  1.890
Py 1.658  1.952 2,298 1,800 1,927
Py 1,688 1918 2137 179  1.884

M

S e > At e —

Table 21,2 Eitrogen x Potassium

i e

5 % % % &

e s s R

1,542 1,703 2,021 1727 1.8
K, 1.699  1.946 2,235  1.859  1.9%
X, 1,757 2.052  2.39%  1.908 2,018

Neam  1.659  1.894  2.217  1.8%

W

Table 21.9 '~ Phosphorus x Potassium

W

744 Py Py Py iean

% 1.759 1.772 1.n2 1.748

Ky 1,904 1.997 1.905 1.9%5

Ky 2.006 2.002 2,036 2.018
W

ean 1.880 1.927 1.884

W

| ) 4 4 ¥P BK PR NPK
8.8, : 0.0%2 0.028 0,028 o.m 0.056 0.048 0,096

¢.D, at 5¢ 0,089 RK.=. 0.017 N.8, H.8, K.2. N.8.



It is observed from the data presented inm Table 21.1
that the K, level significantly increased leaf X content over
Ege l’ and control. The N, and Ny levels significantly

inereased leaf X content as compared with comtrol, however,
they were at par with each other.

It {8 clear from the data presented in Table 21.2 that
the application of potassium resulted in significant linear
inerease in leaf ¥ content.

The effect phosphorus application was non-significant.
The interaction effects of ¥P, NX, PK and NPK were also
non-gignificanrt,

¢ galetus s
The data in respect of caleium content of the leaf are
given in Teble 22.1, 22.2 and 22.3.

The date presented in Table 22.1 show that the Ny and N,
levels inereased leaf caleium content as compared with Ny and
control but there was no significant difference between Ny and Ka.
The Ny level was also significantly superior over control.

The application of phosphorus and potassium falled to
produce any significant effect on leaf caleium content of chiku.
The interasctions were also non-significant,

5. igneeius ¢
The data in respect of magnesium content of leaf are
given in Tables 23,1, 2%5.2 and 23.3.
On perusal of data given in Table 23.1, it is observed that
all the levels of nitrogen application significantly increased
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Table 22 : IMean percentage of leaf Oa as influenced
by varying levels of §, Fand K

Table 22.1 Nitrogen x Phospherus

/v %o % % W e
’o 2.9%98 3.214 35.761 3.67 3.411

Py 3,169 3.400 35.655 3.80% $.507

r, ; 5.104 _3.5!6 3.687 3.782 3.52%

Neam  3.090  3.380  S.700  3.752

Table 22.2 Eitrogen x Potagsium

e —————— st
7 % & % % e

3.087  3.350  3.668  3.672  3.432

3,009  3.439  3.739  3.803  3.520
Kp .35  3.351  3.69  3.780  3.490
Hea

——————— T e S S e
n 3.090 3.380 3.700 3.752

Table 22.3 Fhosphorus x Potassium
x/» Po A;, Py Yean
Xy 3.419 3.431 3.445 3.432
Xy 3.401 3.578 3,581 $.520
Ky 3,412 3.511 3,548 $.490
Wan  5.41) T 3.507  3.525

¥ P 4 i 1.8 P NPK

8.3, 0,046 0,039 0,039 0.0719 0.079 0.068 0.137
C.D.at 5% 0,127 N.8, K.5. E.8, E .8,
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Table 2% & Vean percentage of leaf magnesium as influenced
by varying levele of K, P and K

Table 23.1 ¥itrogen x Phosphorus

»/¥ o ¥, LA Ty Yean

Py 0.509 0.425 0.43% 0.428 0.599
Py 0,571  0.440 0434 0471 0,429
Py 0,994 0,429 0.448 0.429 0.425

Wean 0,358 0.431 0.438 0.443

Table 23.2 Fitrogen x Fotassium

ME K ty % % s
0.360 = 0.415 0.468 0.446 0.422

L 0373 0.434 0.459 0.471 0.434

x’ 0.341 0.444 0.387 0.411 0,39

W

Mean 0.3558 0.431 0.438 0.443

W

Table 23,3 Phosphorus x Potassium
W
K/? 2y P, Py ‘ean
Ko 0.579 0,453 0.435 0.422
Ky 0.418 0.453 0.432 0.43%4
K, 0.399 0.381 0.408 0,39
Mean 0,399 0.429 0.425 ]
| P K kP ¥K PK WPK
8.8, # 0.015 0,013 0,013 0,025 0,025 0,022 0.044

c.n. " ” o.ml l.ﬁ. 'QSQ ngs. IQSQ '08. l.S.
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the leaf magresium content as compared with control. However,
Bye B and N, were at par with each other. The application of
phosphorus and potassium did mot give any eignificant response
in leaf Mg content.

The reeponse to nitrogen was found significant at linear
level while response to phosphorus and potassius was found
significant at quadratic level.

The formulae used are givenm in Chapter III and the

equations thus fitted are given im Tadle 24, The predicted
yields are presented in Table 25 and the curves are Shown in

’u.’.l. 5.2 and 5.9,

The data presented in Tadle 25 and Fig.5.1 show that the
yield of chiku incressed w)th increasing levels of nitrogen in
livnear oxder.

From the data presented in Tadle 25 andPig.5.2, 1t is
clear that after reaching a certain maximum level at a particular
dose, the yield decreased with further inerease in the dose of

phosphorus.

It is observed from the Fig.5.3 that the potassium also
showed similar yield response as that of phosphorus.

b) Eeouomics of fertilisation ¢
ip there is & linear trend for the response of nitrogen
level, it can be concluded that the yield of chiku een be



Table 24 1@

Equations for fitting response curves to
en, phosphorus and potassium

anamee d

el

fertilisation
;ut.m Response nuu: B
nﬁq:n Y = 3,766 + 0,002037X
Phosphorus Y = 5,100 + 0,002209X = 0,0000013%°
Potassiun Y = 5,265 + 0,002005X ~ 0,00000142°

g

Table 25 : Oboerved and predicted yields (kg/plant)

r——

.

:ﬁutm:a Observed yield Predicted yield
HSrogen

No (0.0 kg) 3.918 3.766
® (0.6 ke 4.928 4.988
5, (1.2 kg) 5.875 6.210
¥y (1.8 kg) 7.677 7.433
Ehoephorns

Po (0.0 kg) $.100 $.100
Py (0.6 kg) 5.930 5.957
P, (1.2 kg) 5.769 5.879
Petaseiup

Ko (0.0 kg) 5.265 5.265
l' (9.6 ‘) ’o”’ ,om
Ky (1.2 kg) 5.587 5.655
Table 26 @

Fertiliser ¢lement

Phogphorus

Potassium

Optimum dose

0.451
0.584

O”ZE; doses of phosphorus and potassium




YIELD PER PLANT (kg)

YIELD PER PLANT (kg)

wm & 3 @

~

Fig.5 : RESPONSE OF CHI:KU TO N, P AND K FERTILIZATION

6 _~
~
5 t V,”’//
" Y = 3,766 + 0,002037X
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Fig.5.2: PHOSPHORUS

-

" ¥=5,100+0,002209X~0,0000013x2
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Fig.5.3%: POTASSIUM
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" Y=5,265+0,002005 X~-0, 0000014
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inereased further through inereased application of nitrogen.
Therefore, it is not possidle to work out optimum dose of
nitrogen.

The date in respect of optimum doses of phosphorus and
potaseium ave given inm Tadle 26, It is observed from the
fable 26, that by considering the rate of single superphosphate
and muriate of potash at Re,58/- and Re.78/- per quintal
(rate existing at the tims of fertiliser application)
respectively and selling market price of chiku at Re.3.5 per
kg of fruit, the optimum doses of phosphorus and potagsium
worked out to be 0.451 and 0,584 kg respectively per plant,
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CHAPTER V

DPIBCUSSIORN

The results presented in Chapter IV in respect of growth,
yield, fruit quality and leaf mutrient status of ehiku, var,

‘Ealipatti®' as influenced by varying levels of nitrogen,
phosphorus and potassium are discussed here in brief,

I Effect of nitrogen t

The significant results obtained have indicated that the
application of nitrogen resulted in increese in growth in
respect of stem girth, height, spread, volume of plant and
leaf ayea of chiku plant as compared with nmo mitrogen
application. The highest vegetative growth was observed at
the Iy (1.8 kg) level of nitrogen application,

Similar observations M irerease in the vegetatiw
growth of the plant, with the application of nitrogen was
noticed by Arora (1969) im guava and Singh et al. (1973) im
Bango.

The yield of chiku ipcreased with nitrogen application.
Total yield (in kg) inereased by 25.78, 49.95 and 95.94 per cent
with By (0.6 kg), Np (1.2 kg) and Ng(1.8 kg) levels of nitrogen
respectively over control, while the fruit pumber increased by
23,63, 46,14 and 88,35 per cent in Ky (0.6 kg), ¥ (1.2 kg) and
Ty (1.8 kg) levels respectively.

fong with the increase inm number of fruite end yield (kg)
per plant, the fruit sise and average weight of fruit also
increased due to nitrogen application.
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fimilar inerease in yield with nitrogen application
bave been reported by Tiwari gt al. (1968) in guava and
Shende (1977) in pomegranate.

The increase in yield of chiku due to nitrogen appears
to be a mainly due to higher plant growth. The nitrogen
application produced more wegetative growth such as height,
leaf ares and volume of plent over control. This might hawe
inereased the synthesis of food which might have been diverted
to higher fruit production., The increase in yield also appears
to B¢ due to increase in average weight of fruit inl nusber of
fruits per plant, '

In the present stulies, the fruit quality in respect of
?.5.8,, scidity and sugars improved after application of
pitrogen when 1t was applied at medium (1.2 kg) level while
at higher (1.8 kg) level there was deterioration of fruit
quality. The highest 7.5.8, (22,148 per cent) and redueing
sugare (14,057 per cent) were observed at K, (1.2 kg) lewel.
Thers wae reduction inm 7.8.5, and reducing sugars at l,
(1.8 kg) level ae compared with medium level of nitrogen. The
percentage acidity inereased at Ny (1.8 kg) and Ny (1.2 kg)
levels of nitrogen. The percentage of fruit pulp increased
with the nitrogen application. The application of nitrogen
failed to produce any significant effect on the percentage of
seed and percentage of skim of fruit., The frult quality
improvement due to nitrogen ean be expected only up to certain
limit,



Iuprovement in fruit quality was noticed by Srivastava
and Wuthappa (1972) in Coorg wandarin., The inerease in yield
due to high nitrogen application and deterioration of fruit
quality was reported by Chitkara gt al, (1972) in grapes.

The inerease in acidity with nitrogen application bhas been
reported by Airutyunyan gt al. (1964) and lesai (1972) im grapes.

The ¥ status of leaf ineressed with the nitrogen doses
in linear order. These fivdings are in conformity with those
of Pansal and Motiramani (1968) im guava and Shende (1977) in
pomegranate . |

The application of nitrogen also increased leaf P, K,
Ca and Mg status. In phales, Sedhu gt al. (1975) reported
that the foliar P content was inereased with added P and N,
Chriet and Ulrieh (1954) observed that the addition of nitrogen
to grapes not only resulted in detter vine growth and higher
production but actually inereased potassium content of the vine,

The effect of nitrogem application on leaf calcium content
was noticed by Patil (1978) im guava and Nijjer (1972) i»
grapes, They observed that the leaf Ca inereased due to
nitrogen application.

The application of nitrogen aleo increased the leaf g
status., 7These Yesults were similay to as obtained by Chapman
(1952) 4n citrus and Patil (1978) in guava,

The yresulte obtained in respect of growth, yield, fruit
quality and leaf nutrient status are in line with those
observed by Kamdle (1980) in his studies in 1978-79 in ehiku,
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Gotmare (1960) reported 1.07 per cent ¥ in chiku leaf
as an average N comtent., Kamble (1980) reported 1.57 to 1.62
per cent leaf N as optimum, The values observed in the
present studies are about the same, FHowever, they are
comparatively higher to those reported by Gotmare (1960).

In the present studies the bLeneficial effects of nitrogen
applieation appeared mainly due to low nitrogen status of the
soil., The soil amelyeis data given in Appendix~I show that
the solle or which the experiment was laid out were low in
pitrogen eontent, In semi-arid gone, the soile are generally
deficient in nitrogen and therefore they respond to nitrogen
application, From the present studiee, it was observed that
1.8 kg ¥ per plant gave more yield, Therefore, & dose of
1.8 kg ¥ per plant per year appears to be optimum,

11 Effect of phosphorus

The results obtaired from the present studies indicate
that the height, spread, leaf area and volume of the planmt
significantly inereased with phosphorus application, The
saximun growth was recorded at Py level, However, there was
no proportiopate incresse iv growth with higher level of
phosphorus (Fp).

The results are in harmony with those of Fleming (1961)
who observed vigorous vine growth with phosphorus application.
Singh (1973) observed that length of termimal shoote increased

with P appliestion in Allabedad Safeda guava.
It appears from the results odtained regarding growth

of chiku plant that the application of phosphorus at lower



(0.6 kg) level was deneficial,

The yield epignificantly inereased with the application
of phosphorus. The pumber of fruite increased by 15.13 and
12.%6 per cent and the yield (kg) inereased by 16.27 and 13,12
per cent with P, (0.6 kg) and Py (1.2 kg) levels of phosphorus
respectively over comtrol. The average weight and volume of
the fruit also increased with phosphorus application as compared
to control.

The results are in agreement with the findinge of Arora
and Singh (1970), Teaotia gt 2al. (1972) in guava who observed
good responss with phosphorus application for inereasing the
yield of guava,

The results obtained in respeet of fruit quality show
thet 7.5.8, and reducing sugar content increased with the
application of phosphorus. The pulp percentage significantly
incressed at Py (0.6 kg) level over control and also 7, (1.2 kg)
level, These findings are in agreement with those of Arora and
singh (1970), Teaotia gt al. (1972) in guava, who observed
saximun production of T7.%,8,, reducing sugars, total sugars,
ascordic acid and pectin content with the application of
phosphorue,

The phosphorus content of the leaf incrvased with the
phospherus application., Similar results were also observed
by Resse and Koo (1977) in orange, Fatil (1978) in guava and
Shende (1977) in pomegranate,

In gereral, it was observed that a lower (0.6 kg) dose
was optimum to chiku while the higher (1.2 kg) dose of phosphorus



did not give beneficial effects of growth, yield and fruit
quality as compared with Py (0.6 kg) level,

The soils of arid and semi-arid sones are generally
high in phosphate. The lower level of phosphorus was found
sufficient for the plant and therefore, there was no response
to higher level. On the other hand it had adverse e¢ffect and
the yield wee reduced. Xamdle (1980) d1d mot notice bemeficial
effects of higher level of phosphorus (1.00 kg/plant) on growth
and yield, M aleo reported reduction in yield with higher
dose of phosphorue,

The leaf P content of 0,505 per cent was optimum which
was comparatively higher than that reported by Gotmere (1960)
who reported 0,35 per cent leaf P content, Kamdle (1980)
reported 0,49 to 0,55 per cent leaf P content.

III gffect of potassium ¢
Prow the resulte obtainmed, it is evident that the

application of potaseium had beneficial effeects on growth,
yield and quality of chiku as compared with no appliceation.

In the present studies, the application of potassium
significantly inereased the height, leaf area and volume of
the plant, These findings are in harmony with those of
Tornelles (1963) in citrus and Patil (1978) in guava who
observed increesed growth of plamt by potassium application.

In geveral, the responee of plant to potassium application
was noticed seinly up to ¥, (0.6 kg) level while at K, (1.2 kg)
level, there was no eignificant increase in growth of plamt as
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compared with K, (0.6 kg) level.

The data of soil analysis presented in Appendix-I
show that the soils were rich in potassium., The potassium
requirement of chiku plant might have been fulfilled with
the lower (0.6 kg) level of potassium. There was no signifi-
cant response to higher (1.2 kg) level in comparison with lower
(0.6 kg) level of potassium on growth of chiku plant.

The application of potassium wae found bereficial in
inoreasing the yield, These results are in conformity with
those of Martin (1973) and Reese and Koo (197%) in eitrue,
Chougule (1976) in pomegranate observed that the yield increased
with the applieation of potassium,

and

The yield (kg) imeveased by 12,95/ 6,11 per cent while the
pusber of fruits increased by 12,59 and 6.09 per cent with K,
(0.6 kg) and X, (1.2 kg) levels respectively. The average
weight of fruit aleo significantly inereased over control. The
yield obtained at K, (1.2 kg) level was lower than the yield
obtained at K, (0.6 kg) level of potassium. These results
are in agreement with those of Smith and Rasmussen (1961) inm
grapefruit trees. They reported that on low K status large
pumber of fruite were produced as compared with high levels
of K.

The pulp percentage significantly increased at Ky (0.6 kg)
level over control amd K (1.2 kg) level. The fruit quality
iuproved by potassium application. There was inorease in T.8.%,
and reducing sugers while decrease in acidity with the
application of potassium. These results are in agreement
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with those of Singh and Rajput (1977) in guave and Khandagale
(1977) in grapes who reported that the X application improved
the fruit quality.

The potassium application increased leaf K status as
compared with no potassium application. The imerease in leaf
X status with the application of potassium has bdeen reported
by Desai (1972) amd Divate (1967) in grape and Shende (1977)
in pomegrenate. In the present studies the leaf K status of
1,955 per cent observed at K; level was sufficient. Kamble
(1980) reported 1.73 to 1.93 per ecent leaf K content.

In the precent studies it was observed that a dose of
0.6 kg of potassium per plant was optimum for chiku as 1%t
vresulted in optimum growth with inereased production and
improvement in fruit quality.

B N

o 8 U8 5465 G :
ip combination ¢
The elements play an important role in combinmation
rather than individually. Gemerally, the fruit crope are
supplied with complete fertilizers comtaining X, P and K.
Hence, the effect of ¥, P, K combinmations on growth, yield,
quality and leaf mutrient status are discussed below.

(a) HNitrogen x Thosphorus ¢
The average weight and average volume of fruit inereased
significantly by 5P interactions. The nusber of fruits and
total yield (kg) per plant alse significantly influenced due
to NP interaction. These results are in agreement with those
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of Wrril] and Creer (1946) in tung trees who reported that
the intersction between 5 and P was more effective than when
K and P were used separately in inereasing productiveness
and growth,

In present studies, the Ny (1.8 kg) and ¥y (1.2 kg)
levels increased the yield by 95.94 and 49.95 per cent
respectively over control, while n,r, and EyPq combinations
increased the yield by 138,92 and 78.41 per cent reepectively
over NoP, combination. The yleld at Ny (1.8 kg) level
increased dus to the edded effect of phosphorus.

The 7,.8.5, and yedueing sugar increased with the medium
(1.2 kg) level of nitrogen in combivation with lower (0.6 kg)
level of phosphorus. Semochkina (1977) reported that when
nitrogen was applied in combimation with phosphorus, the fruit
sugar content inereased in fig.

The combimation of 1.8 kg ¥ + 0,6 kg P per plant was
found beneficial in inereasing yield and fruit quality of echiku,

(b) Bitrogen x Potassium @

There was significant effect due to NEK interaction, in
respect of average volume of fruit and yleld., The FX
interaction showed general trend which was similar to that
obtained with NP interaction. Young and XKoo (1968) im Fersian
1liwe observed an increase in growth and yield due to combined
effect of nitrogen and potassium,



The B (1.8 kg) and ¥, (1.2 kg) levels increased the
yield by 95.94 and 49.95 per cent respectively over contrel.
¥hile NgK, an NoK, combimation incressed the yleld by 154.93
and 73.87 per cent respectively over KK, combimation. These
resulte clearly indicate that the yield at l, and Ny lewels
inereased due to the added effect of potassium,.

Considering above effects, it can stated that a

combivation of 1.8 kg ¥ + 0,6 kg K per plant was beneficial
for better growth,  optimum yield end quality in chiku,

(e) Ihosphorus x Potassium @

The P, K, combimation significantly inereased the volume
of plant and yield over FyK, combination. The combined effect
of P and ¥ in respect of yield at P'l‘ cosbination was higher
than at Pk, combination, It was observed that P amd K if
applied in combination gave bemeficial effect as compared %o
individual application of potaseium., These findings are in
barmony with those of Shende (1977) in pomegramate who observed
that the combined application of 7 and K was detter than
their individual applications.

In short, it can be concluded, that a combination of
0.6 kg P + 0.6 kg X was deneficial in increasing growth and
yield of chiku,

(a)

The fruit crops are supplied with complete fertilisers
containing N, P and E. The proportion of these elements vary
from erop to crop as the requirements are different, So the
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beneficial effects can only be obtained when these elements
are supplied in dalanced proportion,

In the present studies, the results indicate that a
combination of 1.8 kg W + 0,6 kg P + 0,6 kg ¥ per plant gawe
significantly higher yield tham all other combinations. These
beneficial effects might be due to the combimation of these
elements, These results are in conformity with those of
Prudente and Nendosa (1976) im cocomut and Shende (1977) im
pomegranate, who reported increased yields with NPK combinations
in comparieon with their separate applications,

The leaf mutriewt values of 1,691 to 1.721 per cemt K,
0.505 to 0,537 per cent P, 1.859 to 1,935 per cent K, 3.752 to
3.805 per cent Ca and 0,443 to 0,471 per cent g were optimum
for optimum growth and yield of chiku.

In the present studies, the response of chiku to nitrogen
application was linear and therefore, for obtaining the economic
optimum dose of mitregen, the levels beyond present dose need
to be tried,

The optimum doses for phosphorus and potassium were
obtained in present studies by fitting the quadratic response
curve. According to this method the optimum doses of P and ¥
worked out to de 0.451 and 0,584 kg per plant respectively.

The chiku plant baving a age of 6 years should be given a
dose of 1,800 kg B + 0,451 kg P + 0.584 kg K per plant per year.
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CEAPTER VI

SUNMMARY AND CONCLUBIONS

The experiment wae laid out during 1977-78 in 4 x 3 x 3
randomised block design (factorial) with 36 treatment
combinations replicated thrice. The treatment combinations
were formulated by taking four levels of nitrogen (0,0, 0.6,
1.2 and 1.8 kg) and three levels of each of phosphorus and
potassiun (0,0, 0.6 and 1.2 kg).

' The present trial was carried out in chiku block planted
in July 197% at the Instructiomal-cum-Research Orchard of
Department of Horticulture, Mabatms Fhule ¥rishi Vidyapeeth,
Raburi to find out ap optimum dose of fertilisers for chiku
under looal conditions,

The resul te obtained regarding growth, yield, fruit
quality and leaf nutrient status as influenced by varying
levels of ¥, P and ¥ are susmarised here under,

The application of nitrogen eignificantly increased the
growth of plant in livear order, except in case of stem girth
and leaf area, where medium (Ny) and higher (l,) levels
of nitrogen were at par,

The growth of the plant significantly increased with
the application of phosphorus at both the levels as compared
with no application. The differences in growth characters
such as height, spread, volume of plant and leaf area were
not differing significantly at two levels of phosphorus.

! -().?.

/9
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The growth in respeet of bheight, leaf area and volume of
the plant significantly imereased with application of
potassium,

Highest volume of plant was recorded at P K, combimation
in P x K interaction while at E,P X, combipation in Nx Px K
interaction,

The number of fruits and weight of fruite increased in
linear order with the application of nitrogen. The average
weight and volume of fruit and fruit length significantly
inereased in linear order with nitrogen application, The
fruit dismeter was significantly higher at Iy level as
compared with K; and econtrol but at par with K.

The highest weight of fruit was noticed at lower (0.6 kg
P/plent ) level of phosphorus. The fruit number was increased
with phosphorus application, However, two levels of
phosphorus were at par with each other. Though phoesphorus
application at higher (1.2 kg/plant) level inereased the
fruit number and weight of fruit over control, there was no
linear inerease over Py level, On the other hand the yield
at Py level was significantly lower than that of P4 level.

The application of potassium at both the levels
significantly inereased the fruit musber and weight of fruite
over control, Highest mumber of fruits and weight of fruite
were observed at K, level. The K, level was significantly
superior to even K; level,

Higbest number of fruits was observed at I,P‘ combination
while lowest at NyP, combimation.



In respect of weight of tnit‘ it was noticed _um
highest weight of fruits was recorded with l,r,. H,x', Py K4
and N;P,K, coudbirations of NP, WK, PK and NPK interactions
respectively.

The fruit quality in vespect of 7.8.8, and yeduecing
sugar content was improved with nitrogen application as
compared with mo nitrogen application. Highest T.5.8, and
redueing sugar content were obeserved at N, level. Fowever,
the acidity and mon-reducing sugar content were increased
with nitrogen application, The fruit quality at Ny level was
good while at i level it was slightly veduced., The pulp
content was significently increased with nitrogen application,

The application of phosphorus inereased the 7.8.5, and
reducing sugar content while acidity was lowered. Two levels
of phosphorus were at par with each other. The pulp content
was inereased with lower level of phosphorus.

The application of potassium improved the 7.3.8, amd
reducing suger content over conmtrol, however, two levels
of potassium were at par. The acidity of pulp decreased in
1inear order with potash levels., The fruit pulp was
significantly increased with K, level. -

The leaf ¥ content increased in linear oxder with the
levels of nitrogen. 7The leaf P, K, Ca and ig status was
improved with nitrogen application. The applieation of
phosphorue also resulted in increase of leaf P comtent. There
was linear increase in leaf K status with potassic lewels.



The leaf nutrient values of 1.691 to 1,721 N, 0.505 %o
0.93" P, 1.859 %o 10”’ ‘. 5.752 to 3,803 Ca apd 0,443 to
0.471 g appear to be suffieient,

The studies regarding the response curve ani economics
of fertilisation revealed that the chilu, variety 'HKalipatei’
showed a significent linear response to nitrogen while
gquadratic response to phosphorus and potassium applications.

It was thus observed that the chiku variety Kalipatti
was capable of responding to nitrogen beyond 1,8 kg/plant
and therefore, for finding out the economic optimum dose, 1%
ie necessary to conduet further studies with nitrogen levels
exceeding 1.8 kg/plant,

The optimum ecomomic doses of phosphorus and potaseium
worked out to be 0.451 and 0,584 kg/plant respectively under
this experimental conditions. As the plants are young having
the age of 6 years at the time of experimentation, this trial
needs to de continued further till a full dose of fertilisers
is applied at 10 years age. To find out the optimum levels
of fertilisere, it will be also necessary to find out effects
of constant doses of fertilisers applied for some years after

10 years age.
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Soi) avalysis data
(Eamble, 1980)
Total ¥ : 0.“1’
svailable ¥ ! 0,00091%
Available K ] 0.020%
Exchangeable COa ' 32.41 2e/100 g soil
Exchangeable ¥g ' 9.87 me/100 g soil
Soil pH (1:2.%5) r 8.5
Blectric conductivity @ 0.5%50 millimhos/
em at 25°%C,
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