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INTRODUCTION

with the possible exzeption of nitrogen, no other
elamant is as critical in practical agriculture as
phospherus. It is involved in a wide range of procesases
from permitting cell division to the astablishment of a
wall developed root system, to ensuring timely ancd uniform
ripening of the crop. Thus, it's role in erop production
is well known snd needs no emphasis.

In india, the consumption rats of phosphatic
fertiligers has/not kept pace with that of nitrogenous
fertilizers. The relatively high coast of chemically
processed phosphatic fertilimers may be one of the reasons
for such a trend. Direct application of cheap reactive
ground rockphosphates to the soil is a fruitful at_tempe in
this directicn. Use of rockphosphate in countries like
India deserves special consideration in view of ths factors
such as growing shortages and ever rising prices of soluble
phosphates, and better residual effects of rockphosphate
in soil coupled with the fagt that, more than 30 per cent
of the available land in Indis is eovered by acid soils,
whare rockphosphate could prove a suitable source of
fartiliger P,

The soil situation plays s dominant role on the
release of phosphorus and in turn, the response of cCrops



to P application. The recovery of applied phosphatic
fertilizers by most of the crops ranges from 20 to 30

per cant only (Mandal and Khan, 1975). In general, ground
rockphosphate is most effoctive when used in acid soils
{pH less then 6.0) extremely deficient in available P or
with high P fixing capacity. Use of rockphosphate is one
of the cheapest ways to supply P to crops provided the
soil has the capacity to dissolve rockphosphate and has
sigeable amounts of native available F to take care of

the initial stage of growth of the crop.

The information available on the utilization of
chaap rockphosphate under upland acid soil conditions is
very meagre. Hence the prasent study lays stress on the
efficiancy of different P sources on rainfed 'Nendran'
banana,

Banana is one of the most importent fruit crops of
Kerala and the State ranks first in acreage accounting
for about 19000 ha with a production of about 250000 tonnes
{Anon., 1989). Eventhough 80 per cent of this crop is
grown under rainfed conditions, only very few nutritional
studies have been done in rainfed bananas especially with
phosphatic fertiligers.

Verious studies indicate that the addition of ons

in water soluble form in the latarite soils enhances P



fixation and in turn reduges the svailability of P for the
crep (Tandon, 1976). But rockphosphates hsve been found
to be suitable for acid soilas; where it is first disinte-
gratad by the soil acidity and the P ions releasad react
with 804l constituents (Mistry and Yedav, 1981; Yadav and
Mistry, 1984).

The efficiency of raw rockphosphate is only 25«50
per cent as compared to supexphosphate but it's efficiency
can be improved by liberal applicaticn using it in conjunce
tion with ssendments like pyrite, organic matter, farmyard
manure, compost (Singh g% ales 1980; Marwaha and Kanwar,
1981; Nageeb, 1989). The aixing of organic matter with
rockphosphate enhances the availability of P from the
insoluble source by it's dissolution. The present study
throws light on the influsnos of organic matter in the P
releasing capacity of soils to which varicus phosphatic
fertilizars ara added,

Thus, the objectives of the study include;

(i) to study the comparative efficiency of diffarent
sources of phosphatic fertilisers under upland soil
conditions with banana as the test cxop.

{2) to £ind out the influence of organic matter on the
relesse of phosphorus from differant P sources.
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2. REVIEW OF LXITERATURE

Aamong the fruit orops, banana has a prominent
Place in Kerala. Though 80 per cent of this crop is grown
under rainfed conditicns, only very few rutritional studies
have been reported on rainfed banana, especially with
respect to the different phosphatic fertiligers. The
literature pertinent to the subject of interest viz.,
"comparative efficlency of different phosphatic fertiliszers
4in rainfed Kendran bansna® is briefly reviaewed as under.

2.1. Bffect of phosphorus on growth
2.1.1. Height and girth

Jagirdar and Ansari (1966) observed an incraease in
stem girth on Basrsi variety of banana dwe to phosphorus
spplication @ 48 lbs aare™l, According to Remaswamy (1976)
there was an incresse in pseudostem height with ons upto
60 g plant™},

on the nutritional investigsation in Nendran banana
Bhaveni Sankar (1980) reported that phosphorus, within
limits gould increase the height and girth of the plant.
The increase was noticed upto 30 g of phosphorus but
further increase led to reduction in plant height.

Chattopadhyay and Boes (1986) in their stucdies with
the Cv. Gliant Governor found a significent increase in



plant height and girth for phosphorus appliec singly or

in various comoinations % 45gm00 g plant"l.

2.1.2. Number of leaves and leaf area

Chattopadhyay and Bose (1986) observec significant
increase in leaf number when phosphorus was tried at 45

and 90 plant'l

over control, in the variety 3iant
Jovarnor. According to Beena Natesh (1987), the morpholo-
gical characters such as number of functiocnal leaves and
total leaf area were not significantly influenced by

various treatments with NPK,

2.2. gffect of phosphorus on yield and yield pa:ameters

Lin gt gl. (1962) studied the optimum nitrogen,
phosphorus and potassium ratio for bananas and cbheerve.
comparatively less effect for phosphorus application than
nitrogen or potassium on the yield of banana. 3But, Jagirdar
and ansari (1966) in their studies on tha effect of N, P
and X on the growth and production of Cavendish banana
reported that plants receiving phosphorus produced heavier
fruit bunches than the control. According to Shan (1967),
phosphorus did not produce any appreciable response in
yvield under Indian conditions. But, [ application
increased the yield in Maharashtra., Turner and Bull (1970)

reported comparatively batter yield for an annual dose of



55110 kg P ha"} in New South wales. Teaotis gt al. (1972)
revealed that growth and yielad varamhighest when plants
were supplied with 600 ¢ superphosphate. Koen gt al. (1976)
in Levebu area observed that an annual application of 110 k
230 g superphosphate plant™ was adequate for optimum
yiolds and good quality fruits. In the studies on the
effect of spacing and nutrition on growth and fruit yileld
of hobusta banana, Xohli gt al. (1976) reported that 155 g
r,0 plant™! year™! vas the optimum fertilizer dose for
giving maximum fruit yield. Singh gt al. (1977) studied
the effect of HNPX fertilisation on growth, yield and quality

1

of Basral banana in UP and they found thaet 90 g P,0. plant™

2
gave the highest yleld. Pillai gt al. (1977) studied the
response of Nendran banana to different levels of N, P,

and < with 0=223 ¢ N and P and 0-456 g K,0 plant™. accord-

ing to them, there was little or no response to i,

In a trial with Giant Cavendish and Dwarf Cavendish
Cvs., the effects were compared of potassium dihydrogen
phosphate (2 per cent solution) applied either as a gpray
to the bunch alone or to the whole plant or as a soil
drench. & marked increase in fruit volume and wei ht were
recorded by Venkatarayappa gt al. (1978) in all the treate
ments. According to Bhavani Sankar (1980), the bunch

weight was influenced significantly by N and P treatments.



The highest bunch weight was recordad with 100 g N and

wl -1 s

30 g P plant =, which was on par with 15 ¢ P plant

Therefore, 15 g P plant™!

banana grown under garden land conditions.

appesrs teo be optimum for *“endran'

In a 4 year txial by Shaikh gt al. {1985) with
Basrai banana which received 225 and 450 kg P,0, ha™l, the
optimun P with regard to plant growth and yield was reported
as 393 kg PO he™l. Beana Natesh (1967) studied the effect
of split application of fertilizers in banana Cv, Nendran
and reported a maximun bunch weight of 11.13 kg by plants

-l

treated with 140 g P05 plant™ yoar™ tn two splits.

Yield paramaters

Bhangoo gt al. (1962) reported that 160 los of P
plant™! incressed the yield and average mumbor of hends
bunch™, sundar Singh (1972) studied the effect of nitrogen
and potash on hobusta pdanana and according to him, the
length of fruit was more under N P treatments than K P
treatmente. In a 4 year NPKCa trial with lendran banana
in Xarala. Veeraraghavan (1972) reportec significant
increase in the number of fruits with the application of

228 g PO plant™! year.l. In another experiment with

‘Robusta’ as test variety, the number of hands bunch™t

was found to increase with 60 g P plane™l (Ramaswamy,

2%
1976). Manica gt al. (1978) studied tho response of banana
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Cv, Hanicao to fertiligzation with 3 lewvels of nitrogen,
phosphorus and potassiume. The best result with regard
to number of hands and fingers l’m.n'mc:i'x"1 was obtained for a

treatment receiving 300 g P,0. plant™l,

2.3. 2ffect of phosphorus on total drymatter production

Drymatter production in banana is influenced by the
variety, climate, soil and plant nutrients.

shavani Sankar (1980) found that the total drymstter
procuction in banana var, Nendran did not show much variae
tion batween the NP treatments at various levels, Total
drymatter production was in the range of €.68 to 7.06 kg
plant™, The drymatter production due to increased doses
of N and P was not perceptivle since the lowast lewvels of
1 and P produced drymatter as that of the one by highest

levels, A dose of 15 ¢ P plant™}

was founa to be optimum
in the production of maximum drymatter. Dave gt al. (1990)
studied the influsnce of plant nutrients on the growth of
banana Cv, ‘Basrai' in deep black soils of South Cujarat
and recommended 180 g each of NPK plant™!. They further
reported that there was cradual increasce in drymatter in
all the plant parts throughout the growth pariod but the

rate of increase was proportionately very low.



2.4. Uptake of P

Jauhari ot al. (1974) reported that the uptaxe of
phosphorus was very rapié during the first few months of
plant growth and thereafter decressed. This indicates
that the nutrient requirement for banana is macimum during
the initial growth phase.

Pillai (1975) observed that the uptake of P was
comparatively higher in plants with more number of funce
ticnal leaves. In the studies by Vesrannah gt al. (1976)
on the nutrient uptake in Robusta and Poovan, they noticed
that the F requirement of Robusta differs from that of
voovan, kobusta requiring 75 kg P,0g ha"! wnile poovan

35 kg ha™t.

Valgamma Mathew (1980) observed that the uptake of
phosphorus by banana plant was high both at shooting and
harvest stages. In general, uptake of phosphorus increased
with the advancement of growth of plants. As in the case
of nitrogen, phosphorus uptake was more in the wvegetative
phage of the crop and prominent in the laminae.

Bhavani Sanksr (1980) revealed that phosphorus
requirement of Nendran banana was lower at leest when
grown under garden land conditions; 'Nendran® banana



1)

requires less ¢ than the others. Howaver, the uptake of P
was found to increase significantly with the incxease in P
levels and no significant diffexrence was obsarved by

increasing P from 15 to 46 g plant™l.

Sheela (1982) studied potassium nutrition in rainfed
banana var. 'Palaysankodan’ and reported that the total
uptake of phosphorus continued to increase throughout the
crop growth. Due to the synergestic relationship that
existed between potassium and phosphorus, the increased
doses of potassium significantly increesed the uptake of
phosphorus. The phosphorus uptske by banana was very low
compared to that of nitrogen and potassium. The maximum
uptake of phosphorus was recorded during the periocd botween
late vegatative phase and shooting. A decresse in the
content of phosphorus was obsarved after shooting stage
indicating a possibility for mobilisation of the nutrient
to the reproductive parts of the plant. Uptake of P come
pared to N and K was reported to be little, and little or
no response to P in banana was pointed cut by several
workers (Norris and Ayyar, 1942; Turner, 1969; Rajeaevan,
1985). Based on the investigstions on the P uptake at the
Bznana Research Station, Yaval (India), Dagade (1986)
recommended 40 g P,0g plant™, pu Plessis (1987) reported
that nitrogen applications increased the uptake of phosphorus,



2,5, Poliar nutrient status in bsgnana

rnalysis of the leaf tissue or any othar specific
plant part is usually being done to determine the nutrie
tional status of the plant., ©On the basis of these analysas,
we can improve the final yield by taking remedial measures
against nutrient deficiencies or toxicities or nutrient
imbalances. Results of leaf analysis may be applied with
great precision for aestablishing interrclationship between
the amount of fartilizer added to soll in which the crop
is grown, the concentration of major slements in leaf
tissue of the crop after the fertilizer addition and fruit
yield of the crop. The relationship will help in predicting
fartiligar rates for desired optimurt level of nutrient
concantration in leaf tissue and subsequent fruit yield

(Randhawa et al., 1973).

Ashok Xumar (1977) studied ths growth and development
of banana var. 'kobusta' and he obsarved that the leaf
concentration of nutrients at shooting rangad from 0,% to
2.66, 0,11 to 0,37, 3.60 to 5.00 per cent N, PZOS and .’20

raspoctivaly.

samuels gt al. (1978) reported that the leaf sanples
from unfertilized plots contained 0.28 per cent ¥ at 10

months after planting. Ramirez gt al. (1978) analysed the
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first and third l:af of Dwarf Cavendish banana at various
stages of plant growth viz., before flowering and at the
time of formation of fruit and found that the concentration
of phogphorus was lower in the third leaf than in the first
leaf and occasionally was below 0.19 per cont.

Balakrighnan (1980) reportad that the distribution
pattern of phosphorus in different or-ans of the plant was
similar over different sites in 'Robusta' banana. At all
stagaes of growth, leaves and pseudostem contained substan-
tial amounts of phosphorus, while in vegetstive _hasc, corm
contained the maximum. Valsamma Mathew (1980) observad
that the phosphorus contant in the third leaf at shooting
stage ranged from 0.14 to 0,17 per cent in ‘Palayankodan®
banana., In banana plants, the nitrogen and potassium
concentration in the third leaf during and after flowering
decreased, while leaf Ca increased and phosphorus and Mg
remained constant (carcia st al., 1980). Turner (1980)
suggested that the flowering stage of the plant was
physiologically bust for sampling in leaf analysis.

Valsamma Mathew (1980) cbserved that the nutrient
status of the third leaf at shooting stage ranged from
1.33 to 2,08, 0.14 to 0.17 and 2,05 to 2,76 per cent for
N, ¢+ and £ respectively. Krishnan and Shammugavelu (1980)



in a study on water requirement of banhana, analysed laaf
nutrient concentration and total uptake of nutrients and
obgerved that the critical leaf concentratior of nitro en,
phusp horus, anu potassium at shooting stage ranged from
232«2.44, 0.22 t0 0,25 and 3,97 to 4.19 per cent respecw

tivﬂly.

Beena Nateah (1987) reported that compared to
nitrogen anu potassium, phosphorus concentration was low
(0.66=0.69 por cent}. Dave gt al. (1990) in their studies
on the mutrition and growth of banana Cv, 'Basrai' in deep
black s0ils of South Cujarat found that ! content in the
leaf ranged from 0.25 to 0.13 per cent. The concentration
of phosphorus was marginally increased with the increase
an fertilizer level but decreased with the age of the
plant, The critical concentration sugaested was 0.2 per cent

in the third leasf.

2.6, Phosphorus availability as influenced by or anic
matter addition

Most of the phosrhorus present in soils 48 not
readily available to plants., when phosphatic fertilizors
are added to soils, phosphorus is often fixeo or :endered
insoluble and unavailable to plants even under ideal soil
conditions, Hence lar e guantities of phosphatic ferti-
lizers need to be applied to the soil, eventhough crop



removel of phosphorus is comparatively less. Thus,
increasing the availability of native soil phospheorus and
reducing fixstion are the major flelds of scientific
importance with respect to phosphorus nutrition of the

crops.

From various findings it is quite evident that
organic matter and microorganisms strikingly affect
phosphorus availability. Products of organic matter dacay
such as organic acids and humus are thought to be effoctive
in forming complaxes with iron and aluminium compounds,
which reduces phosphorus fixation to a remarkable degree.
Soma of the salient works in this regard are reviewed as
under

according to Vyas and Motiramani (1971) addition
of organic matter to the goil increased the availability
of native as well as applied phosphorus. Mandal and Khan
{(1972) studied the affect of organic metter on tho release
of phoaphorus from insoluble phosphatic materials such as
rockphosphate, bonemzal and basic slag under the laboratory
conditions and showed that more than 86 per cent of phose
phorus added as superphosphate was convarted to unavailable
form within 15 days of application. Basic slag and rock-
phosphate always maintained a higher amount of available
phosphoxrus in the soil than superphosphate., According to



(¥x1

them, application organic matter did not bring about any
additional increase in the release of phosphorus. Mandal
and Mandal (1973) in their studies on the influence of
organic matter on the transformation of applied phosphate
in acidic low land rice soils reported that the application
of organic matter significently reduced the fixation of p,
Thay attributed this to the chelsting propexties of the
compounds formed during the decomposition of organic matter
to producs insoluble compounds with aluminium. They also
attributed the decrease in FeeP to the production of
chelating compounds and the hichly reduced conditions
created during decomposition of organic matter.

Dashrath Singh and Datta (1974) found that the efficiency
of utiligation of applied phosphorus increased by 14 to 28
per cent with phosphate-farmeyard manure combinastions over
phosphate alone in Coorg and Kangra soils.

Singh and Singh (1976) reported that arganic matter
can influence pH by intensifying raduction through the

liberation of CO, and orgsnic acids. They cbserved an

2
increased concentration of Al<P, consequent to the dacreased
content of Ca=P and an incressed concentration of re** ions

after the addition of organic matter.

Dashrath sin¢h gt al. (1976) in their incubation
study with rockphosphates fram Udaipur, Mussoorie and



Laccadive phosphate deposits reported that, althoucgh the
application of rockphosphate without farmyarc manure
appared to oe slightly superior to rockphosrhat: plus
farmyard manure combination, the superiority, however was
not statistically significant. Due to addition of phose
phorus to scil there may be some sort of triggerina action
on native soil phosphorus resulting in incressed availas-
bility, In some cases, this being more than the quantity
applied through fertilisers., Phosphorus availability from
these phosphate carriers in soil increased with the
incubation period upto 75 days and thereafter showed
declining trend., Such a behaviour may be expectad as the
maximun availability limit might perhaps have reached,

In view of the absence of uptake of P by plants in incubated
8oil, procaess of phosphorus fixatlon might have become
preponderant over solubilising one: at the maximum
availability limit.

Talashilkar and Patel (1979) studied the effect of
organic matter on the availability of phosphorus from
superphosphate and rockphosphate in submerged soil. The
addition of organic matter in the soil trecated with
superphosphate increased the availabls P upto 26 days of
submergance followad by a gradual decrease. The rocke
phosphate=~compost combination mainteained a hi her amount



of added phosphorus in the available form over the one
recaiving rockpghosphate alone till 35 days of sulwmergence,
The reasen for the increased duration of availability of
from the rockphosphate may be dus to the solubilising
affaect of certain organic acids formed during decomposition
of organic matter by anion replacament.

-ingh ot al. (1980) reported that continuous
application of farmyard manwe in Sierogem soll in the
somie-arid region of Haryana resulted in the build up of
available phosphorus in the soil. Mathur et al. (1980)
worked on the relesse of nitrogen and phosphorus from
compost treated with rockphosphate. Compost with varying
levels of Mussoorie rockphosphate with and without pyrite
at different time intervals ehowed that the release of
phosphorus was greater from the compost treated with
rockphosphate alone, than that with rockphosphate and
pyrite in the earlier stages of incubation. Application
of organic manure significantly reduced fixation of added
as wall as native phosphorus making the phosphorus more
available to plants (Chosh gt al., 1981).

Izza and Indisti (1981) suggestad that incorporation
of various organic matarials like maize stalk, compost,

and poultry manure, ranging in phosphorus content from
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0.03 to 1.37 per cent, to a soil of low phosphorus fixing
capacity increased the soll availanple phos-horus contant.
Broadbent (1983) pointed out that organic matter influences
phosphorus availability indirectly by influsncing the
growth of microorganiams wvhich produce organic acids
capable of solubilising inorganic phosphates in addition to
influencing the relesse of F from the or jenic form such as
incsitol phosphates. Krishnaswemy and i amaawamy (1944)
reported that organic menure at 15 t and P,0¢ at 80 kg ha™'
had significant effect in increasing the available phos=
phorus from the native and epplied sources. Compost or
farmyard meanure had also incressed significantly the
phosphorus availability. Hesse (1984) conducted an incu~
bation study with sandy loam scll to assuss the trensfore
mation of native and applied phosphorus &8s affected by
different moisture regimes and fermyard manure, Application
of farmyard manure resulted in merked increase in all the
four forms of inorganic phosphorus in soil vig. saloid-p,
Fe=P, Al=F and Ca=P, The farmyard manure incroase:
saloide=P, Al=P, anc Fae-p more under field capacity.
Increased availability of phosphorus from the addition of
organic matter under aerobic and anaerobic conditions may
be due to the production of Co2 and organic acics, as wall

as mineralisation of phosphorus in farmyasrd manure,
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Chakravarty @t al. (1985) incubated alluvial soil with
compost, paddy straw, and water hyacinth andé observed
that organic metter addition ewerted a lavourable effect
on the release of plant nutrients and the maximum amount
of available phosphorus was produced by compost followed
by water hyascinth. More and chonsikar (1963) studied
the effact of some organic manure on the availability of
phosphorus to wheat., They found that the availability of
prhosphorus incrsesed with the application of a mixturce of
suparphosphata and organic manure than superphosphate
alone, This might be dus to the fact that organic anions
compate with phosphate ions for the binding sites on the
soll particles and the complex organic anions chelate

;\134’ . F‘5334- 2+

and ¢a® and thus decreasing the phosphate
precipitating power of these cations. 5o00d and Minhas
(1989) observed that increased mineralisation of oruyanic
phosphorus was broucht about at moist conditions thereby
accelerating the rate of decomposition. Nageeb (1989)
obsarvad that organic matter as farmyard manure was more
afficient than ¢grean leaves and composted salvinia in
increasing the content of available P in the soil. The
concentration of available P in the soil was not signi-
ficantly affected by the variations in sources of applied P,

as superphosphate or Mussocorie rockphosphate. Awaathi



(1990) reported that the use of organic manure helped to

increase the efficiency of rockphosphate in the acid solls
of Himachal Pradaesh and Tamil Nadu. The organic materials
increase the aveilability of soil and fartilizer phosphorus

becausa the CO, evolved during decomposition of organie

2
residucs produce week carbonic acid vhich dissolves

phosphate and incresse solubility by
(i) the formation of phospho humic complexes which are
more easily assimilable by plants

(1i) anion replecement of the phosphate ions by humate
ions

(111) coating of sesquioxide particles by humus to form
a protectivae cover and thus reduce the phosphate
fixing capacity of the soil,
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3. MATERIALS AND METHODS

The present investigation consists of two axperiments
viz., a field axpaerimeént and a laboratory incubation
aexperiment. The fileld experiment was carried out with
banana var. Nandran as test Crop at twoe locations viz.,
the Instructional Farm of the College of Agriculture,
Vellayani and in a selected cultivator's field at Kattakada.

3.1, Fleld expariment

The main objective of the field study was to compare
the efficiency of different sources of phosphatic fertili-

zors under uplana soil conditicns in rainfed banana crop.

3.1.1. smather data

vellayani is situatad at 2 latitude of B.5°N,
longitude of 76.9°: and at an altitude of 29 metres above
maan sea level., During the period of investigation, there
was an average rainfall of 9.18 cm mon ~l, e average
relative humidity maintained during the pariod was 74.27
per cent. The daily maximmm temperature during the
cropping period ranged from 29.82 to 33,42°C and the
minimun from 18.46 to 26,66°C. At Kattakada, during the
period of inwvestigation, there wes an average rainfall

of 14.60 cm month™'. The daily maximun temperature during
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the cropping period ranged from 30,50 to 38.80°C and the
minimum from 21.2 to 25.0°C (Pig. 1). The details of the
meteorological obspervations for the croppin season at

vellayani and Kattakada are given in appendix,

3.1.2. Preliminary analysis

The soils collected from tha plots before planting
suckers were analysed for physicoechemical properties
adopting standard analytical procedures {(Taole 1). The
results are . iven in Table 2.

3e1.3. Fleld preparation

Pits of sige SO cm3 wore dug at a spacing of
2 mx 2 m after thorough ploughing and levelling for
planting the suckers of uniform size and age. All the
agronomical operations including the application of manures
anc fartilizers were done as per the package of practice

recommendation of the Kerala Agricultural University.

3.1.4. cxperimental design and layout

The experiment was laid out in randomised block
design with four treatments and five replications. The
layout of the experiment is shown in Ficure 2, Selected
banana suckers with uniform sige and age of *Jendran'

variety were planted with a spacing of 2 m x 2 m, in such
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a way that there were four banana plants for observation
with required number of border plants. Thus there were

sixtaen plants in each plot.

3.1.5. Treatments

Three different phosphatic fertilizers were applied

at the recommended level of P viz., 115 g plant'"

along
with a control to campare the efficiency of the different
phosphatic fertilisers on rainfed banena. The treatments

are as follows:
Control (No phosphorus)
T, Mussoorie rockphosphats

T3 Lajasthan rockphosphate
'I‘4 Superphosphate

3.1.6, Observations

Observations on various morphological characters
ware recorded at 45 days interval from planting to shooting.

3.1.6.1. Flant characters

3.1.6.1.1. Height:s The height of the pseudostom was
maagsured from the base of the pseudostan to the axil of

the youngest leaf and recorded in <a.

3.1.6.1.2, Girtht Girth of pseudostem wes measurel at

20 om from ground level.



Taole 1. Analytical methods used for the determination of various physico-chemical

properties of soil

Parameter

Method

Machanical analyais of soil

soil reaction

waterholding capacity

Organic carbon

Total nitrogaen
Total phosphorus

Available nitrogen
available phosphorus

Sxchangeable potassium

Phosphorus fixing capacity
of soil

Bouyoucos hydrometer method (Blaek, 1965)

1312.5 soil water suspension using pil meter
(Jackson, 1973)

Troelle's method using Keen Raczkowskibox
{wright and Harold, 1939)

xalkley and Black's rapid titration method
{Piper, 1950)

Modified Microk jeldahl method (Jackson, 1973)

Vanado molybdo phosphoric yellow colour method
(Piper, 19§6)

Alkaline potessium permanganate method
{subbiah and Asija, 1956)

Dickman and Brays Molybdenum blue method
{Jackson, 1373)

Atomic Absorption Spectro photometer using
neutral normal asmmonium acetate extract
{Jackson, 1973)

Mathods Dy Petel and Viswanath (1946) -




Table 2.

Physico-chammical properties of soil at vellayanl and Kattakeda

Par amatar Vellayani ~ecations Kattakada
Coarse sang 13.80 per cunt 26.00 per cent
Fine sand 28,50 " 8.00 "
511t 26.00 " 20.60
Clay 20.00 " 24.10 =
Taxture sandy loam LB
Moisture 8,7 per cent $.40 per cent
pH

t atexr holding capacity

organic carbon

Total nitrogen

Total phosphorus

Total potassium

svailable nitrogen

Available phosphorus (P205)
sxchangeable potassiur

rhosphorus fixing capacity of soil

5.2
34.40 per cent

0.46 *
0,014 *
0.045 =
0.315 *

180.32 k¢ ha™t

36.20
80.40 *

45.00 per cent

4.8
28,00 per cent
0.70 *
0.043 *®
0.040 ®
0.497 =

191.00 <c hat
28.06 *

120,00 *

48.00 per cent




3.1.6.1.3. Total number of laaves: Number of fully opened
photosynthetically active leaves were noted,

3.1.6.1.4. Length of the leafs taken from the base of the
lamina to its tip.

3.1.6.,1.5. wWidéth of lamina: was measurod at the broadest
point in the middle region.

3.1.6.1.6. Loaf sreas was datermined st the time of
arergonce of the bunch, using the formula given by Murray
(1960).

(Leaf srea = Length x breadth x 0.8)

3.1.6.1.7. Number of days taken for flowerings The date
of emergence of bunch was noted,

3.1.6.2. Bunch characters: The bunches ware harvested
when they were fully matured as indicated by the disappeae
rance of angles to round full (Simmonds, 1959).

The following observations were made on the bunches,

3.1.6,2.1. length of the bunch: was measured from the point
of attachment of the first hand to that of the last hand.

3.1.6.2.2. Rumber of hands and fingers: The number of

-1

hends bunch = and the total number of fingers in cach

bunch were recorded.
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3.1.6.2.3. weight of the bunch

waight of the bunch was recorded at maturity in

kilograms,
3.14642.4. Girth and length of finger

virth of finger was messured at the mid portion and
the length from the point of attachment to the tip using a
fine thread and a scale.

3.1.6.3.4.Phogphorus uptake and &rymatter production

To assass the uptake of phosphorus, plant samples
wore collected at the hervest stage, Sampling was done
adopting the method outlined by Twyford and halmslay (1973).
One plant was uprooted from each trestment raplication wise

and separated into different plant parts.

The fresh waicht of the different plant parts were
recorded, Samples were weighed fresh and dried in the
oven at 70°C until consecutive weights agreed,

The total dry woight of the whole plant was calcu-
lated from the fresh weight of the semple. All plant parts
wore analysed saeparately for the phosphorus content. Total
uptake of P was computed from the values of the concentration
of elemant and the dry weight of the indtividual organs
sanpled.
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3.1.6,3. Chamicsl analysis
S04l

Chemical analysis for nitrogen end potassium was
done for initial soil samples collacted from the field
bafore the planting of the crop and for the soil sanples
collected at the time of harvast of the crop., But chemical
analysis for phosphorus was done for all the soil samplos
collected at 45 days intervel afver the planting of the
Crop.
3.1.6.4, Incubation study

A laboratory incubation study was carried out with
the 801l collected from the Instructional Farwm, College of
Agriculture, Vellayani. Thie study was aimed to £ind out
the influence of organic matter on the release of phosphorus
from diffarent phosphatic feretiligers under moist condi-
tions (30 per cent moisture). This study included €ive
treatments and €ive replicstions. The treatmants wore as

followss

sS04l without organic matter

’-JH‘—J

50il + organic matter

W~

504l + organic matter + Mussoorie rockphosvhate

-

“»;

Soil + organic matter + Rajasthan rockphosphata
Ts S0il + organic matter + supexphoaphate



S0il collected from the field was air dried, sieved
and kept in thick polythene containers for incubation under
moist condition after adding caleulated guantities of
orgenic matter and different phosphatic fertiligers viz.,
Muascorie rockphosphate, Rajssthan rockphesphate and
superphosphate as per package of practice recormendation
for banana. Available P was estimated in each treatment
by Dickman and Bray's Molybdenum blue method (Jackson,
1973) at 45 days interval till 225th day of incubation.



RESULTS



4. RISULTS

The results of the studies are presenteu as

follows with suitacle tables and illustrations.

4.1, Lffect of different sources of phosphorus on growth
parameters

4.,1.1. il2ich of | seudostam

The data on the mean height at 45 days intervals
upto shooting period of the plant at two places viz.,
Vellayani and <Kattckada are presentued in Tanle 3. At
vellayanl, the height of banhana plant did not vary with
the different phosphatic fertilazers triad. Jut phos.~orus
apprlication significantly increased the plant heicht over
control. The plants receiving superphosphate recorded
the maximum height (234 cm) at 225 days after planting,
whan the no phosphorus treatment recordec the minimum
height (221 om). 5imilar variation was also noticed in
the mean plant height at all interval. axcapt at the 45th
day after plantin; when plante receivin, 4usscorie rocxk-
phosphate recorded the maximum heicht of 81.¢ com which

was on par with superphosphate (80,4 om).

At Kattckada also, similar variations were recorded
on the haight of plant due to different ¢ fertilizors

applica. Marimum hedght of 236.0 om was notaced oy plants



Tablc 3.

sffect of different phosphatic fertilizersz on th> plont hei it (an) at
45 days intervals at two places, Vellayan: and Xattakace

Vellayani
Period in dave
Treatnents Mean
90 135 180 (Troat—
ments)
T 112.80  14€.00 130.00 146.00
T, 123.20  151.00 190.00 155.56
T, 120.00  150.00 187.95 153.55
I, 125.00  153.00 193,00 157.08
Ch {Treatments) 14.024  4.804 8.396 -
* (Ns)
Katta<ada
7 107.40  141.00 185.00 145.68
T, 125.20  150.00 190.80 156.3.
Ty 122.40  146.40 187.00 153.¢4
t 125.00  152.80 191.00 157.u4
0.0 ) 1.942  2.227 3.713 -

-~
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receiving suporphosphate and the mindnurn height of 225.2 om
by the one with no P treatment at 225 days after planting.
The difference between the haighta of plants due to the
application of Musscorie rockphosphate and suparphosphate
was not significant while they were found to be superior

to Rejastan rockphosphate and control.

4¢1.2., Girth of pseudostem

Phosphorus application influesnced the girth of
pseudostem over control. However, no sl mnificant differenca
could be noticed due to the application of differunt ¢
sources on thig character (Table 4). At 45 days afte:
planting, a sli ht increase in girth was recorced by the
plants treated with Mussoorie rockphosphate at Vellayana,
but was on par with superphosphate and founc to be superior
to ajasthan rockphosphate and control. In later stages
of obsarvation, the plants supplied with superphos, hate
recordad slightly higher girths but on par with the other

SIULCE28.

At Kattakada also the effect due to the different
sources of P on the Jirth of pseudostem was found to be
the same. However, a comparatively slight increase was
recorded by the plants supplied with superphosphate at

all stages of obsgervation.
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laole 4.

Sffect of Jiffarent phosphatic fertilizers on girth of jlant (oms)

Treatments i5 55 p"ﬂ-‘;—g—gf-‘r" days 55 PP Mean
T, 17.35 24.15 29.30 32.00 34.25 27.41
T2 13.40 25.40 31.00 33.00 35.0% 28.77
T, 17.90 25.30 30.25 33.40 35.80 2€.59
T, 18.00 26.00 32.40 33.80 37.15 29.47
¢ {0.05) 1.407 1.837 2.947 3.564 2.819 -
{ns)
Kattakada
T, 16.60 22.00 30.00 33.35 35.00 27.39
T2 18.00 24.00 32.10 35.50 37.35 29,39
‘!'3 17.€60 25.40 31.80 36.25 37.20 29.65
T4 18.20 25.20 32.60 37.5% 38.00 30.31
CD {0.05) 1.422 4.279 2.192 4.831 1.974 -
{us) (M)




at 225 days efter planting, plants treated with
superphosphate recorded comparatively hicher cirtns of
37.50 cm and 3¢.00 cm, and control plots racoriec the
manamum glrths of 34,25 am and 35.00 an at Vellayanl and

Kattakada respcctively,

4.1.3. Numoer of green loaves

Tasle 5 indicates the total number of functional
leaves recorded at 45 days intervals upto shooting period,
Different ° sources were on par, but were foun. to .o
superior to control plots. At 225 days after planting,

2 maximum of 10,95 and a minimum of 9.77 numbaer of leaves
ware produced by ilants receiving Mussoorizs rocnphogphate
and the plants with no » treatment respoectively at vellayani,
The difference oetween the P sources was not significant

at Xattakada also. At 225 days after planting, plots
receivin; kajasthan rockphosphate recordaed the maximdn
number of leaves (10.60) and the minimum (9.32) oy the

plots with no P. There was no definite pattern o the
influence of the troatments at different intervals in both

locations.

4.1.4. Leaf area

The mean valuaes recordad on the leaf arsa ot

Vellayani and <attasxada at shooting stace of the crop



Taolw 5.

~f£fact of different phosphatic fertilizers on the muber of creen leaves

vallayandi
Period in days
Treatments is T 135 180 355 Mean
Tl 3.25 6.70 8.72 10.22 9.77 7.73
T, 4.25 8.00 11.55 11.25 10.95 9,20
b 4.70 8.35 11.5% 11.85 10.40 9.37
T4 4.65 5460 12.05 10.95 10.25 9.30
CD (treate
0.292 2.054 2.530 1.951 2.851 -
ments (0.05) (ns) (ns) (Ns)
Kattakada
Tl 4.05 8.06 8.82 9.77 9.52 8.05
T, 4.20 8.30 10.85 11.60 9.95 5.97
T, 4.40 8.30 11.50 12,05 10.60 9.37
T, 4.80 8.60 11.75 12.00 10.00 9.43
CD (troate . -
ments U.05) lzgif 223?? 2.264 1.994 2.833

(1)




(7th month) are as shown in Taole 6. Jignificant difte-
rence in leaf area between the plants, as influenced by
the treatmant was observed at both locations. At Vellayani,
the maximum leaf area of 5771.84 cn2 was recorded by the
plants receiviny superphosphate and was on par with
~ajasthan rockphosphate and Mussoorie rockphosphate out,
statistically it was found to be superior to control
plots. &imilar results were recorded at Kattakada also,
wharein maximum value for leaf arwa (5451.00 cmz) recor e
oy i lants receivin; supaerphosphate was found to e on ,.ar
wit': Rajasthan rockphosphate, but suparior to Mussoorie
rockphosphate and control plots. The minamum leaf area
was 2

weke recorded by control plots as 4934.72 an® and

4958,.80 c:nz at Vvellayani and Kattakada respectively.

4.1.5. Numbaer of days tasken for flowering

Takle 6 represents the data on the number of days
taken for shooting from planting. It was found that the
plants of the control plot required more days for {lower-
iny compared to the treated plots. Flants without P took
the maximun numoer of days for flowering at ooth ;lacas
(227 and 219) and minimun days of 191 and 204 wera
raecorded by plants receiving superphosphatc both at
Vellayani and Kettakada respectively. :t Vellayana, Ty

and T3 ware on par and superilor to 'I'2 and Tl' »t lattacads,



Tawle €. lffect of Jafferunt ohoo hatie fertilis.rs on tixr total 1 £

oraea (en®) a2ne tho number of Jdays tawin for flower:n_ at
Vvallayani and <attakada

imaf arcas { ﬂz ] umbor of daye for floworing
Trastments wocztions Locations
vallayani Kattaxada Vellayand KattasgaJsa
{taan values) (Mo~ valu:s)
T1 4934,.72 4958.80 227 219
Tz 5365,.84 5226.40 216 216
T, 5424.8; 5413.00 192 210
T4 577164 5451.80 191 204

< R “
(5.09) 560.930 200.177 17.03¢ 11,547
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T4 was on par with T3 which inturn was on par with Tl and

‘?2.

4.2. Bunch characters
The data relating to various bunch characters as

influenced oy different phosphatic fertilizers is proesentad
in Table T

4.2.1. ‘ﬂeight of bunch

siynificant difference on the yield of oanana due
to different treatments was noticed at both places. HOw=
ever, phosphorus application increased the yield signie
£icantly over control. The effect of different phosphatic
fertilizers applied wvas found to be the sams on the yield
of banana at Vellayani ie., T4' Tz and T3 were on par.
shile at Kattakada, T, was on per with T2 but suporlor to
T, and T

3 14 T2
relatively higher yields (9.23 and 10.79 kg plant™}) vere

; T, inturn was on par with T3 and Tl' Thuc,

recorded py plants treated with superphosphate and lower

1

yields (8.29 and 9.85 kg plant™™) by control plots at

vellayani and Kattakada respectively.
442420 length of ounch

The treatmoents recorded significant influence on

lengtn of bunch at Vellayani but at Xattaxada, no significant



Table 7. Lffect of different phosphatic fertilizezs on bunch characters

vellayani
valght of Length of Number of Number of Length of  Girth of
Treatments bunch -1 bunch hands per fingers finger finger
(kg plant™) (am) unach per sunch (cm) {em)
Ty 8.29 40.90 4.90 36,00 17.65 15.20
T, 9.17 44.65 5.90 39.00 17.95 16.30
Ty 8.90 51.25 6,20 37.00 18.90 15.80
T, 9,23 46.75 5.75 40.00 17.80 15.50
cn
(G.05) 0.437 4,743 0.658 2.854 1.011 1{;;?
Kattakada
T1 9.85 4€.90 5.05 41.00 18,00 15.60
Tz 10.22 49,00 5.25 46.00 19.00 16.62
T4 9.92 50.95 5.15 44.00 19.20 16.40
Ty 10.79 49.60 5.45 47.00 19.80 17.20
CD
0.580 5.356 0. 400 .345 1.€84 1.811
(0.0%) (N3) (ns) 4.3

{113) {Ns)
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diffurence batween the treatments was oosarved on this
character. :elatively greater length of bunch was proJduced
by plants supplied with Rajasthan rockphosphate (51,25

ana 50,95 em) both at Vellayani and at Kattaikada respec=
tively. The control plots recorded the minimum lengths,
40.90 and 46€.,9C cm respectively for the two locations.

At \:’al].ayan:i.,“i‘3 was found to be on par with Ty and

superior to 'r2 and Tl'

4.2.3. Number of hands bunch™t

There was significant effact due to treatments on

the number of hands bunch™t

at Vellayani soil, unlike
Kattakada. =t Vellayani, it was observed that the sources
of P had no significant influence on this character.
rlants treataed with hajasthan rockphosr-hate produced
maximum number of hands par bunch (€.20), while the

control plots produced a minimum of 4,90 hands bunch™l,

at Kattakada, plots treated with superphospyhate
raecordad relatively greater number of hands nunch"l (5.45)
and control plots recorded the minimum (5.,05).

4.2.4, Number of fingers per bunch

At Vellayani, a maximum of 40 fingers ounch™}! was

produced by superphosphate which was on par with #Mussoorie



rockphosphate which inturn was on par with : ajasthan

rockphosphate. The control plots recorded the mindmum

nunoer of 36 fingers bunch™. At Kattakada, T, T, and
*

T, were found to be on par but 'r4 and TZ were superior to

3

T Maximum number of fingers bunch™ (47) was procuced

10
vy plants treated with suparphosphate and minimue (41)

oy cantrol plots.

4.2.5. length of finger

At Vellayani, the greatest lengyth of 1u.90 am was
recorded by plants treated with Rajasthan rockphosphate
which was on par with Mussoorie rockphosphate and lowest
length of 17.65 om by plants with no phosphoruse. At
Kattakada, no significant differocnce between treatmants
could be noticed. However, slightly -rouater len: th of
fin er (19.80 om) was recorded by plants troatec with
suparphosphate and lowast length (18.00 em) by control

plots.

44246, Airth of fincger

No significant influencoe for the different troate
mants was observad on the girtt of finger at noth places,
Howevar, comparatively higher value for girth of 16.30 om
and 17.20 cm was recorded at Vellayani and Kattakada by

ussoorie rockphosphate and suporphosrhate respaectively.
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— — — —— No OF HANDS BUNCH ™! 1Cm = 1 HAND
No OF FINGERS BUNCH™ ! 1cm = 10 FINGERS

- - LENGTH OF FINGER 1cm = 5cm

—_ — = — GIRTH OF FINGER ficm = 5cCcm

FIG 7 BUNCH CHARACTLRS OF BANANA AS INFLUENCED BY PHQOSPHATIC FERTILIZERS \




4,3, Total drymatter production

The fresh weight of the different plant parts werse
recorded and their sanples were weiche! fresh anu ovon
dried at 70°C. The total dry weight of the whole ; lant
was calculated and recorded from the fresh «ei ht of the
sanple (Taole 8). At both locations, troatments showed
si nificant influence on this character. The total cry-
matter produced by plants supplied with superphosphate
wa:i‘highest at vellayani (6.90 kg plant'l) and at f{attaxeda
(7.07 kg plant™l), At both places, minimun cuantitics
ware produced oy control plots as 6.47 kg and &.7¢ kg

1

plant™ respectively at vallayani and Kattakada.

4.4. Upteka of phosphorus by banana

The mean veluss of the P uptake at harvest dwe shown
in Table 9. At both places, the treatments Jroducad
significant effect on the P uptake by the plant, but the
gourcas of phosphorus did not show marked difference on
this character, »t Vellayani, maximum uptake (14.47 g
plant"]‘) was found to bae for Mussoorie rockphosphate, and
minimum of 11.31 g F,0 plant™ was recorded by plants
treated with zero phosphorus. Maximun uptak2 wac recorded
by plants recelving superphosphate (15.05 ¢ r,C. plant'l)
and minimum uptake (12.12 , P,Og plant™l) by control

plots at Kattakada,.



Table 8.

Lfect of different phosphatic fertilizers on the total drymattex

production
vallayani
™ -1
Treatments Different organs ( plant ) roral
Corm Psaudostem Leaf Bunch Malebud

Tl 885.0 2520.0 616.2 2393.4 &0,0 6474.6
T2 954.8 2523.8 63246 2529.8 62.6 6703.0
Ts 981.0 2519.0 634.¢ 2165.0 62,0 6664.3
TQ 895.0 2520.0 636,0 2592,7 60.4 6904.0
[94>]
(C.05) = - - - - 101.24

Kattakada
71 944.00 2552.80 625,60 2581.80 60.20 6764.30
T2 962.00 2568.80 636.00 27179.64 62.40 T008.84
T3 970.00 2544,00 636,00 2740.25 62.20 6952.45
T, 965,00 2553.00 675.00 2817.00 61.40 7071.80
CD
(0.05) - - - - - €1.877

~y



Table 9.

Lfoect of Jdifferent phosphatic fertilizers on the uptake of phosphorus

at harvest

vellayani
) -1
Treatmonts Different orans (g 9305 plant *) Tota}.
Corm Pseudostem Ieaf Bunch Malebud upt ake

Ti 0,52 4.50 1.23 4.87 0.184 11.31
T2 C.76 4.85 1.67 6.99 0.197 14.47
Ta 0.85 4.88 1.3% 6.89 0.199 14.21
T4 0.54 4.8} 1.46 7.35 0.188 14.34
Ccp
{0.05) = - - - - 0.346

Kattakada
Ia 0.90 4.38 1.32 5632 G.18 12.12
T2 J.53 4,95 1.52 £.95 J.19 14.17
T3 0.53 4.92 1.39 7.58 0.1° 14.61
Th .66 1.8 1.51 7.80 G.19 15.95
cD
{0.05) - - - - - 0e47¢




20
15

}..

z

q

A

o

o

wn

o

N

o
10
5

FIG 8

CONTROL

MUSSOORIE ROCK PHOSPHATE
RAJASTHAN ROCK PHOSPHATE

SUPER PHOSFHATLC

===l

L Ll

VELL AYANI KATTAK ADA

LOCATION S

EFFECT OF DIFFERENT PHOSPHATIC FERTILIZERS ON THE
P URPTAKE IN BANANA




4.%. Phosphorus content in the leaf

rhogshorus content .n the leaf recorded at 45 days
interval upto shootin, is prasented in Table 10. At ooth
locations, there was significant difference betwecn the
treaetmants on tne leaf » cuntent., At 45th day of leaf
sanpling, a maximum concentration of C.15 and J.11 1 r cant

F,0. «ag noticed for the plants treated with superphosphate

275

both at Vellayani and Kattakada respectively. In guneral,
it was found that the leaf » content increased (0.2¢ por
cent) till 180 days after planting ie., the latu ve mta-
tive phase of the crop, and decreased thercafter, especially

at the harvest stage of the crop.

4.€, Available ¢ content in the soil

The mean values of the available P content in the
soil ore given in Taonle 1l. JZventhough T fartilizataon
increased the P content in the soil, the variation due to
different sources of P on the F availability in the goil
remains the sama, or without significant difference
oetwean them. At Vellayani, the P content in the soal at
45 days after planting was maximum in plot. traated with
supcrphosphate (47.92 kg ,0g ha™l) which was on par with

Mussoorie rocikphosphate and Rajasthan rockphosphata.



Table 10. Effect of different phosphatic fertilizers on the phosphorus content

in the leaf (percentage) at 45 days interval

vellayani
Treatment. Period in days Mean
45 90 135 180 225 Harvest

T1 0.09 0.13 Q.19 0.23 0.21 0.20 0.18
TZ C.14 0.18 C.21 0.26 0.25 023 Oe22
T3 Oe15 8.18 0.22 Q.25 0.25 022 0.21
Ty Uel5 0.17 0.22 0.25 0.25 e 23 0.22
<R
(0.05) 0.004 0.003 00003 0.004 0:015 - b

Kattakada
'r1 0.07 0.12 0.19 0.24 Ce22 Ce21 .18
T2 Je13 C.18 0.2} 0.25 0e25 Ce b Ge.21
Té 3013 0.17 0420 Ge 26 025 Je22 021
T4 Je14 Cal7 0.22 0.25 0e25 0.23 0.21

(0.05) 3.006 0.004 0. 00€ 0.005 0.005 - -




Table 11.

wffect of different phasphatic fertilizers on the available pzos
content in soil (kg ha™l)

Treatmants

Period in days

Mean
45 90 135 180 225
Vellayani
T, 37.44 36.20 35,80 34.55 33,00 35.39
T, 47.76 42.20 37.60 36.40 35.95 39.98
T, 45.00 40.50 38.60 38.00 37.50 39.92
T, 47.92 40.60 39.65 35,45 36.20 39,96
cD
(0.05) 3.062 4.657 2.404 3.249 6.354 -
Kattakada
e 29.30 27.80 2¢,30 25.70 2€.40 27.10
T, 36.40 34.65 33.75 32.33 30.10 33.84
Ty 3..50 35,00 31.44 30.40 25,52 32.77
T, 37.10 32.24 30.25 25.63 20.62 31.3C
€p 2,79 3.598 5.244 3.071 5.033 -
(0.05) ~ .

L



At {attakada also, the variation due to the Jdifferent
P scurces on the available phosphorus content in tha soil
was not significant, In the final stages of sampling, the
maximum available P content was recorded wit™ Mugsoorie
rockphosphate (30.1 kg P,0g ha~l) and ninimum for crntrol

-l
plot (26.4 kg 9205 ha ).

4.7. Total phosphorus content in goil

The mean values obtained at 4% days intervals on
the total phosphorus content of the soil are presented in
Tabla 12. At Vellayani, in all the steges of samrling,
different P sources produced no significant Jdifference on
thae total phos, horus content in the soil but were superior
to control plots. Jwventhough the different P sources were
on par, the maximum content of total phosphorus in soil
was accounted oy plots treated with Musseorie rockrhosphate
(0.76 per cent) and the minimum by control plot (C.05 per
cent), At Kattakada also 3 similar trend in variation
was noticed. The plots treated with superphosrhate
recordsd the maximum (0.048 per cent) and the one with no

phosphorus, minimum (0.046 per cent) ¥ con*ent in soil.

2%

4.8, Influence of organic matter on the phosphorus
availability fram diffarent P sources

Available P content (Bray I) was @stimated in soils



Table 12.

offect of different phosphatic fertilizers on the total PZO%
content in soil (percentage)

Treatments Period in Jays “lean
45 90 135 180 225

vellayani
Tl 0.05 0.05 0.05 0.05 U.05 0.047
T2 0.0C G.06 0.06 0.06 Q.06 (.059
T3 0.0€ 0.06 e 06 0.05 0.06 0.05€
T4 0.06 0.06 0.06 0.06 0.06 0.058
cD
(0.05) 00004 0.005 00004 0.004 O.Dof; had

Kattakada
T1 G.05 0.05 .05 0.05 .05 0046
'I‘2 G.0% 0.05 3.05 J.05 0.05 Ce048
T3 0.05 .05 J3.05 0.05 005 3047
T4 0.05 G005 D405 0.05 C.05 Te048
<D - ~ -
(0.05) 0.004 . 004 0. 004 2. 305 2. 003

£,
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incubsted under moist condditions (30 per cent moisture) at
an interval of 45 days. The data on this incubation
axperimant are prasentad in Table 13, In the 45th day

after incubation, a drastic incresse in the availanle P
content in the soil was recorded and this trend continued
upto 90 days and at thie period, the P availability was
found to be maximum under moist conditions. There after,

a gradual decline was recorded in the availability of
phosphorus. when the mean values of available P over all
the pariods were compared, maximum availability was recorded
by T (130.71 ppm), while T, {128.53 ppm) and Ty (126,95 ppm)
wore on par but superior to T, (111.40 ppm) and T,

(100.10 ppm).

vhen the periods of incubation waere compared with
respect to the maean values of available P, though the
highest value (125.96 ppm) was recorded at 135 days after
incubation, the value obtained at 90th day (125.36 ppm)
was on par with the one at 135 days,

At 45th day, no significent difference on the
available F content could be noticed between the various
phosphorus sources thouch organic matter addition increased
the availability of phosphorus in the soil. at 135 days
after incubation, the influence of organic matter on the
release of phosphorus from superphosphate treated and



Tanle 13. cChanges in available«l (ppm) as .nflucnced by different .
sources and organic matter under moist conditions

Treatnents Period in days Hean
45 90 135 180 225
Tl 86.20 101.28 112.29 100.30 Ot.44 100.10
T, 92.40 119.40 117.65 116.38 111.20 111.41
Ty 112.60 135.1¢ 133.10 131.00 130.80 128.53
Ty 111.30 132.75 130.61 130.00 129.60 126,95
Tg 114.28 138.20 136.17 133.40 131.50 130.71
CD (0.05)
(treate 4.549 4.405 5.181 5.731 5.044 1.69%

maents)
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Jugsooria rockphosphato traatad soil waes not si nificant,
maring the final stages of estimation (180 and 225 days)
it has bean noticed that tho F releasod o, orgyanic natter
incubation from all the phosphatic fertilizars adiod soal
was alrost uniform. 7The total P40g content estimato.
was 0,049 and 0.050 par cent {or 1 and T2 rospoctively

and 0.05€ por cent for 7, T, anxd T..
3, 4 5



DISCUSSION



5. DISCUSE ION

Kerala ranks first in the country with respect to
the area under banana cultivation and rainfed banana
occupies about 80 per cent ol the total area. some of
the earlier workers (Valsammi: Mathew, 19603 .heela, 1982)
have emphasized the need for further nutritional studies
on rainfed oanana, Though there are a number of studdes
in nanana with nitrogen and potassium fertiligers either
individually or in combination, only vary few studies have
been reportad on phosphorus nutrition of the crop. Several
workers are of the opinion that banana requires less of
phosphorus than nitrogen and potassium. Or phosphorus
ha2 less effect than nitrogen or potassium (Norris and
Ayyar, 1942). According to Lin gt al. (1962), N or K
alone produced insignificant influence on yowth and yleld

of banana vhen compared to their combinod application.

The present study lays stress on the assassment
of the efficlency of different P sourcas on rainfed banana

and tha salient results cobtained are discussel as under.

5.1. Sffect of phosphorus on growth characters

The various ¢rowth characters studied in this
experiment include the height and yirth of pseudostam,

numbaer of green lesves and (otal leaf area.



In this study, the height of the plant ‘as not
significantly influenced by the different phosphatic
fertilizers applied (Fig.2). However, the control plots
recorded tha loweat haeight over the P treated ones indie
catiny the significant influence of phosphorus on plant
haight. Chu (1960) had also cbserved that p fertilization
greatly increased pseudostem growth ia banana. The pronounced
role of P in cell division, and growth can be the evplana-
tion for this result.

5.1.2. Girth of pseudostem

The present study revaaled that phosphorus influcenced
the irth of pseudostem significantly. Jegirdar and Ansari
(1966} aslso indicated that in Basral variety of banana,
stem girth was increased when P was applied alone or with
K at the rate of 48 and 9¢ lbs per acre respectively.

5.1.3. Number of green leaves

The total number of leaves produced by a banana
plant varies with the variety or the enviromment undex
which the crop is grown (Oppenheimer, 1960). The present
study indicated significant influance of phosphorus on the
totsl number of leaves produced, thouch the various sources
of P were on par. Similarly, positive sicnificant influence
of P on this character was also observed by Chattopadhyay
and Bose (1986).
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5.1.4. Total leef area

since it has been reported that the banana plants
produce maximum leaf area at shooting stage ie., 7th month
after planting, observations on this character were recorded
at this particular growth phase., The increase in leaf
arca at shooting stage may pogsibly be due to the lncreased
uptake of nutrients as reported by Valsamme Mathew( 1980),

lesf area was worked out usinc a cogfficiont G.8
from the lenygth x width measuremonts (Obiefuna and .dubizu,
1979). In the present study, relatively higher value for
leaf area was recorded by plants treated with superphosphate
(Fic. 4 ). The better growth in P applied plots as evidaenced
by increased height and girth (Table 3 and 4) could have
helpad to increase the leaf area. More over, the ultimate
yield was also the maximun for this troatment, indicating
the possible positive correlation between leaf area and

yield, as observed by sheela( 1982) .

5.1.5. Number of days taken for flowerin

from this study, it was found that when no f was
supplied o plants, flowering was delayed compared to the
rlants supplied with ¢ (Fig.5 ). Phosphorus alone had no
approciasle effoct on flowering but a combination of I

and £ in the correct proportion is necessary for manapulating



crop growth which was established by many earlier workers
(Croucher and Mitchel, 1940; Summerville, 1944; Bhangoo
et al., 1966). according to Sinch gt al.( 1977)phosphorus

1 slong with N and ¥ at 150 and 170 g plant™t

? 90 gy plant™
gave bast growth and induced earliness in flowering, In
the pragent stucdy, there was not much variation between
the sources of phosphorus with respact to the number of
days taken for flowering, This could be easily explained
py the observations on thalr growth characters, which also
did not differ significantly betwoen diffarent sources of

P (Table 3, 4 and 6).

$.2. Bunch characters

Amount of rainfall received during the crop growth
is one of the main factors governing the  rowth of banana
espacially ¢rown under the upland soil situations. Come
paratively low yield recorded in this study, may possibly
be due to the poor rainfall obtained during the shooting
and prior te the shooting periods of the crop. Urom this
study it was obsarved that phosphorus application could
influence the yield of banana significantly over control
but the effect of differant sources of I was on par
(F1gexT). Thus, it indicates the possioility of utilizing
cheaper rockphosphates rathaer than using costly water



solunle forms in banana. The influence of phosphorus on
the yield of banana is low when comparcd to potassium
application. significant increase in yield due to potassium
application has been reported by various rescarchers

(Hewitt and Osborne, 1963; sSheela, 1982)., Pillai gt al.
(1977) studied the response of Nendran banana to diffarent
levels of NP<K. according to them, yields were cgreatoer

1

with ¥ and K0 at 191 and 501 ¢ plant™", there was however

2
little or no response to phosphorus. Eut, in sonduras,
shangoo gt al. (1962) indicated significant response to
the application of phosphorus and potassium in conjunction
with nitrogen, improving the avarage bunch wei ht of

*Giant Cavendish” banana. Little or no responss was
phtained fram the use of nitrogen alone. Simalarly P alone
could not influence the yield of banana, but vhen supplied
with appreciably amount of N and K could enhance the yield.
Bhavani sankar (1980) tried different levels of N and P

on Nendran banana under gardanland conditions, anc found
that at 100 ¢ N p].am;'1 application of P had no signifie
cant influence on number of fingers punch™} and length

and girth of finger. while sundar Sinh (1972) reported
that length of fruit of *‘Robusta’ banans was more under

NP treatmant and in presence of P and K, nitrogen si¢gnie
ficantly influenced the number of hands, fruits, and inturn



the weight of bunch. In the present study, yield showed
a significant positive associastion with total uptake of P
(r = +0.5149) indicating the positive response of banana
to phosphorus applicaticn,

Vijayaraghavakumar gt al. (1984) observed meximum
direct effect for number of fincers on the bunch weight.
Aeccording to Krishnan and shammugavelu (1983), bunch weight
is a complex character and is influcnced by the component
morphiological characters of the plant and bunch. Maximum
efficiency was shown by plants treated with superphosphate
in most of the plant characters under observztion here
and honce it reflected in the yleld also. 3ut at the same
time, the efficiency of rockphogphates was comparable with
that of superphosphate. Thus indicating the possibility
of utilizing the cheaper rockphoasphates ag an economic
source of i for banana especially grown under upland acid
soll conditions, rather than the mors costly superphosphate.

5.3. Total drymattor production

In the present investigation, total drymatter
production in banana was in the range of 5,35 kg to 7.07 kg
plant™. This £inding is in agreement with that of
Shavani Sankar (1980) in ‘Nendran' banana. G&Sarlier workers

have reported 4.5 to 10.5 kg in Lactan bananas (Bolanc.,



1960), 19 kg p:i.ant"1 in Dwarf Cavendish banana under
French Guinea conditions (Saillon et al., 1933). Twyford
and talmsley (1973) recorded 5.15 kg drymatter in ‘'kobusta‘
banans. TProm these findings,it has bsen inferred that the
drymatter production in banana varies with varlety and
locations. Total drymattar production showed a signifi-
cant positive correlation with P uptaske (r = +0.8358) at
vellayani and {r = +0,8847) at Xattakada showing the
significant effect of phospharus on the drymatter production
in banana. With respact to the aeffect due to sources of P
on total drymatter, though suparphosphate, the easily
available F scurce produced the maximum quant:ty in both

places, all sourcaes of P were on par.

S.4. Uptake of phosphorus

Comparatively low uptake of phosphorus was obsarwved
in both locations viz., Vellayani and Kattakada. This
finding was in general agreament with that of Sheela (1982).
The P uptakce was high by plants in the P fertilized plot
compared to the control plots {(Fig. % ). But the variation
due to Qifferent sources of P was negligible or not signi-
ficant on this character. Perhaps, in the acidic soil
conditions, the availability of P from the rockphosphates
could have zasily maet the requirement by the crop. Increased
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availability of ¢ from slowly goluble forms in acic soils
has been reported by many Scientists (Mistry and Yadav,
1981; Yadav and Mistry, 1984).

The uptake of phosphorus by banana is low compared
to that of nitrogen and potassium (Norris and Ayyar, 1942;
MartinePravel, 1964; Twrner, 19¢9; vadiwvel, 19756). Varietal
variation as well as location influence on the uptake of
phosphorus was reported by Martin-Prevel (1964). In
banana, P uptake rangad from 12.5 kg ha™t to 90 kg ha~t
(Martin~Prevel et al., 1968). According to Chattopadhyay
and Malix (1978), P uptake increased with frequent high
irrigation and hich level of P application. The low uptake
of phosphorus by bananz in the present study may pogsibly
be due to the fact that the crop was grown as a rainfed

one,
5.5. Phosphorus content in the leaf

The concentration of P was significantly influenced
by the treatments though the sources of phosphorus did not
show much variation. This could be easily explainad by
the fact thet the uptake of P also did not vary signifi-
cantly with the different sowrces of P applied (Table 9).
According to Beena Natesh (1987) compered to N and X the

concentration of phosphorus in the leaf was vary little.



6.

In the present study, maximum P content was recorde. at
the lats vegetative phase of the crop. Tds result wao
confirmed with the findings of the earlier workers (Mathuw,
1980; Sheela, 1982). Aftar shooting period, a decrgase

in the content of phosphorus in the vegetative organs was
cbhgarved and this 1?‘:\ﬁ?m due to the mobilisation of ¥ to
the reproductive parts (Sheela, 19382). MartinePrewel
{1964) had claimed that total uptake of phosphorus ceased
at shooting as it was mobilised from the wvagetative organs
for fruit development.

in this study, the concentration of ¥ was maximum
for plants vhich receivad superphosphate especially in
the initial periods and as the crop attained maturity, the
concentration was found to increase for other sourcas of
b as well. This"Wey be due to the easy availsbility of ©
from water soluble 7 sources at the initial periods and
as days went by, the availability of P fran rockphosphates
also increased and became comparsble to that of vater

saluble sources,

5.6. Available and total phosphoxus content in the soil

It was {found that the P availability was hig.hest in
"
the soil at the 45th day after planting. The reason ma;'r
ba that, in banana, within one month after planting, the



full dose of phosphorus was supplied and 15 days after

the fertilization, the sampling was don: and estimated
for available P content., At this period, the root system
of the plant may not have established wall and hence the
plants would not have started exploiting the nutrient
fully. HMoreover, within this period, the added phosphatic
fertiligzer may not have been subjected to appreciable

logs and thus the availability becames maximum. But as
the plant attained maturity, due to the crop removal and
other reasons such as againg of applied P the availability
in the soil tended to decrease.

A slight decraase in the total ons concentration
wag also recorded in the soil towards the maturity of the
¢roy. Both at Vellayani and Kattakada, availaoility of P
in the Mussoorie rockphosphate treated soil was found
to be maximun compared to the other sources. Various
findings showed that rockphosphate is particularly suited
for soils below pH 5.5, while single superphosphate is a
proven fertilimer for a wide range of soils (Tandon, 1987).
Mighra (1980) reported that in deciding the cofficiency of
rockphosphate to crops, the cxrop x envirommant interaction
is dmportant. ciontists differ in their opinion about
the availaoility of . from superphosphate and rockphosphate
in acid soils. Jventhough maximum values for P availlaoility
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was recorded by Mussoorie rockphosphate treated soils,
difference oetwean water scluble P sources an’ acid soluble
rockphosphates in the ¢ availability was statistically
not significant in this study. This result is in confore
mation with the earlier findings by many workers (Chan
and Chiang, 1953; hLastogl gt al., 1976; Motsara and Datta,
1976; Nair and aiyer, 1980; Kabeerthumma and lichankumar,
1986).
5.7. Influence of organic matter on the relcease of
phosphorus

In the incubation study, it was observeo that the
addition of organic matter to a soil treated with different
phosphatic fertilizers significantly increased the availeble
F content of soil under moist conditions (FPiy. ). The
influence of farmyard manure on the increased availability
of P from different phosphatic fertilizurs in acid soil
had been reported by many earlier workers (Mukhthopadhyay
and Mandal, 1979; Hageeb, 1989)., The incroased availaw
bilityma‘ai';vrba due to the decomposition of organic matter
under angerobic condition which lowers the redox rotential
in the soil to a great extent, The resulting raduced
condition favours the solublilisation of more forric
phosphates in the form of faerrous phosphates, Under

favourable reduced condition, organic acids released from



the decomposition of organic matter may solubilise

forrous ions by complex formations (savant and .llis,

1964; Purnachandra | ao, 1966) and thereby raducing possie
bility for phosphorus fixation., Compared to aerobic
condition, anaerobic situation increases the availability
of phosphorus Jdue to reduction and enhanced solubility of
FewP caused by the reducing conditions as well as increased

pH {Ponnamperuma, 1965).

In addition to the above factors, minaralisation of
organic F would have alec contributed to the pool of
available P (Kanwer, 1976). Mandal and Mandal (1973)
raportad that organic matter application, reduced fixation
of P due to the chalating propertias of the compounds
formed during organic matter decomposition. The availaw
bility of P from rockphosphates increased considerably
during the incubation of soil with farmyard manure under
moist conditions. This is due to the conversion of
insoluble tricalcium phosphate to more soluble mono and
dicalcium phosphata by the large guantity of co, formed
during the decomposition of organic matter (¥han and
Mandal, 1973).

in this study, the maximum availability of phos=

phorus was recordad upto 90th day of incubation from the



p sources and thereafter a gradual decreass was noticed
in the P availability. 4 similar tiend in the r availa-
bility was reported by Najeeb (1989). This might b2 due
to the reoxidation of ferrous to ferric and the reforma-
tion of Ca=P thus reducing the P availability (.ingh and

han, 1977).

From this study, the favouranle gffact of phosphorus
on benana is confirmed, 3ince large guantities of native
as well as added x::?&hjacted to loss throuch fixation
oy soil, it vould be worth while if the residual effect

of different forme of P on banana is investicated.

This study also revealad the significant influsnce
of organic matter on the release of ¢ from differcnt
sources, hence studies may be conducted under field
conditions to evaluate the poesitive role of arganic metter

on P availability.



SUMMARY



SUMMZRY

ockphosghate 1s an indigenous, cheaper source of
fertilizer 7, since the cost of which is about 40 per cent
less than that of proceased phosphates, The information
available on the utilization of this chea; source of P
under upland soil conditions is very meagre. lence a
study was conductaed to compare the efficiency of different
v sources under upland soil situations with rainfeuw .lendran
banana as the test crop. A laboratory study was also
conducted to investigate the influence of oruanic matter
on the P releasing capacity of acil from various phogpnatic

fertilizers.

The fiela experiment was conducted in two locations
viz., ot the Instructional rarm of Collage of agriculture,
vallaysni and in the cultivator's f£ield at Kattakada., The
experiment was laid out in randomised block desicn with
four treatments and five replications. Biometrlc characters
of the plant like hei ht and girth of the pscudostenm, and
number of green leaves were recorded upto shocting period
at 45 says interval, The leaf area at shooting porio.
alone was recorded since the plant acquires maximum lcaf
area at this sta,e. P.riod taken for {lowering, bunch
characters lisne lenytn of punch, number of fingers and

nands bunch™! and lencth and girth of finger were also



»

recorded. Thae data ware analysed statistically and inter-
preted. A lasboratory study was conducted by incubating
the soil collected from Vellayani under moist conditions
{30 por cent moisture) with organic matter and three
different P sources, vis., superphosphate, Mussoorie
rockphosphate and Lajasthan rockphosphate and soils with
and without organic matter. At 45 days 1nterve1, soil
samplas werae drawn and analysed for the total and available
rhosphorus contents. The data obtained were analyeed

statistically and the results are sumsrised as follows:

1. The height of banana plant was found to be influenced
by phosphorus application. But there was no significant
differance between P gources on the height of the plant.
The plants treated with superphosphate recorded rela-
tively greater heicht at both locatione tried, vig.,
vellayani and Kattakada.

2. The effect due to different phosphatic fertilisers on
the girth of peeudostem was statistically on par and
the maximun girth was recordad by plants supplied with
superphosphate and minimum by the control plots, at
both locations.

3. The mmber of functional lesves produced was found to be
influsncad by phosphorus spplication eventhough the



4.

difference between the = sources on this charactear was
not signaficant. At Vellayani, plants troeatod with
Hussoorie rockphosphate produced maximur number of
leaves whale at <£attakada those with hajasthan rocke
rhosphat: produced the maximun number of leaves and the

control nlots, the minimum number at both nlaces,

The leaf area was found to be significantly influenced
oy phosphorus application. «t poth locctions, _lants

receivin, superphosphate recarded the maximum loa’

area, and those with no P treatment recorded the minimum,

Phosphorus application had significant influence on
the flowaring of the banens plant, sinca the plants
without P toon more days for flowerin_ com ared to the
trwated ones, lants supplied with gsup=phos hete

flowered 2arlicr than the others at woth sites.

From this study, the growth characters of banans plant
ware foun. to be influenced by phosphorus apy lication.
sowever different sources were on par in thelr influence

in most of thu frowth characters,

phosphorus application significantly influenced the
yield of panana plant over control. * sin:ficant

positive correlction with yield and upta  of 108
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obgerved, Mo significant differcnce could be noticuc
due to different p sources on the yield of oanana. The
greatest yield was recordsed by plants troataed with

supaerphosphata,

Length of ounch was significantly influenced by the
trzatments while not much significant offect was obsorveqd
on the numbe: of fingers ounch™}, <upar; hosnhate uas
found to be on par with Mussoorie rockphosrhate which
inturn was on par with other treatments, “With respect

to number of hands bunch™>

» &t Vellayani, the traate
ments produced significant influence unlike at Wattakada.
odrilorly, the different treatmonts produced sijni‘icant
influaence on the lencth of finger at Vellayani unlike

at Kattakada. vhile no significant inf{lucnce could be

obscrves on the girth of finger at osoth locations.

Tha trestments produced significant effect on the total
Arymatter production. The guantity of drymattar proiueec
var ied with locations and treastments. At ooth loc.tions,
suparphosphate truated plants recorded the maximun
drymatter contont, A significant positive correlation
oetwean the total drymattor production and P uptase

was obsoerved,
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10. 1t ooth locations, applicstion of phos hatic fertilazers

11.

iz.

rro uced significant aeffect on the I u take oy lants
vut. the variations due to different I' source. were not

significant.

in yeneral, the phosphorus content in the loaf was
found to increasce from late vegaetative ohasc to shootine
~r1od., As the period increased, concentration of .

in the lecaf tended to increase upto shootine and then
decreased at haxrvast stage. 7t 45 lays after ;lanting,
superphosphete treated plants recorded the mayinum
concentration of P in the leaf but later, the concen-
tration of P from rockphosphate was alsc founc to
increase and thus at shooting staye,all the three forms

of P were on par with respect to leca” I content,

rrwlication of phosphatic fertilizers influenced
significantly the available P content in the scil out
the effects of the different P sourcos wer statigtie-
cally on par in this charact2, At the initial p.rioc
of sampling, P av.ilability wasﬁ'ﬁxeatest for the soil:
treated with superphosphate and at later stages, no

81 nificant differcnce was noted between the treatments

on the ¢ availaovility.



13.

14.

15.

T

P fertvilization increased total Pzﬁq content in the
soil while variation between the sources were not

significant.

In this study, in most of the growth and yield
c¢haracters, maximum efficiency was shown oy plants
treasted with superphosphate but at the sametime the
cfficiency of rockphosphatas was comparanle with tanat
of supcrphosphate in theso characters, Thus, it indi=
cates the possibility of utilizing the chesper roCike
phosphatues as an economic source of :+ for banane

especially under upland soil conditions in Kcrala.

in the lavorator, incubation study to assess the
influence of organic matter on the release of ¢ from
different P scurces, an initial drastic increase in

the : availeoility wes observed upto 90 days of incuba=
tion whicn gradually decreased later. This study
indicates thae significant influence of organic matter
on the increased i avallability from the soils treated
with different ¥ sources. Maximum P availanility was
recorded in superphosphate treated soils incubatec with
organic matter, Various sources of P behaved similarly
and were on par with respect to the release of phosphorus

due to organi¢ matter incubation,



Te

1¢. Phosphorus being fixed in soil, it's residual offact
is considerable cspecially in tha case of the slowly
soluble forms, In the light of this fact, it would be
worth while, to study the resicdual wf£fect of these
forms of nutrient P on banana, with and without organic

matter additions.
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prendix
eather data durins the cronning porisd froam as 1933 - Car 1983

“fonth ; S T yncall ea)
s Locntions Locations
Vella 1@1 :;gkgda Vellavand 4dnttalkada Jellayani Kattoakad
" 31.67 2730 24439 b, -
J uxie 3700 :1 <57 23 .Z‘: ib ’:5) 17.00
hd 13.3 17.78
July 31,70 32.59 23.53 23.40 14,62 25.3
August 3057 31.50 23.49 23.80 S.2 20.0
September 29.82 31,00 23,59 24.50 18.86 23.0
Getober 31.69 31.40 24,09 23.00 11.6 17.1
Novembar 31,04 32.50 22,96 21.20 7.16 15.5
Decanber 31.77 31.00 22,28 23.50 6.4 12.1
January 31.71 30450 21,83 4,04 2.2 4.0
Februacy 31.8 327 18.46 23,00 - -
Harch 33.42 31.33 26.60 24.34 10.83 13.75
hpril 33.21 31.5% 24.84 25400 16,15 11.2

May 31.6 32.27 25484 22,50 2403 13.3
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ABSTRACT

Though phosphorus is one of the key nutrients for
plant growth, the consumption rate of phosphatic fertilizers
in India is found to be comparatively low, The escalating
cost of the imported raw material used for the manufacture
of P fertilizars may oe one of tha possiple reasons for
the low intake. In this regesrd, the direct applicetion of
chaar natlve ground rockphosphate as a P source is 2
fruitful attempt especially in seid soile. The present
investigation was conducted to compare the officiency of
different phosphatic fertiligers ineludinc rockphos-hates
in upland soilg with ‘Jendran’® variety of banana as the
test crop. The present study compriscs of two aspacts,
field experiment and lasboratory incubation study. Tha
field experiment was conducted at two locations, viz. at
the Instructional Farm attached to College of Agriculture,
Vellayani and at fattakada, in the cultivator's field.

The experiment was laid out in randomised wlock desi n wath
four treatmants and five replications. 7Thoe lavcoratory
study was carried out in the soil, treated with different
phosphatic fertilizers after incubaticn with organic matter
under moist conditions to assess the influence of organic

matter on the releasa of P from different F sources.



The growth characters of banana plant such as height
and ygirth of pssudostem, number of photosynthetically
active leaves, leaf ares and periocd tsken for flowerin~
vare recorded and analysed upto shooting stags of the <rop.
The sunch characters like weicht of bunch, length of bunch,
number of fingers and hands bunch™}!, and lencth and irth
of finger were alsoc recorded and analysed. Phoaphorur
arplication significantly influenced biometric charactors
of the crop while the differences botween the various P
sources ware not statistically significant., In most of
the rowth and yleld characters, comparatively hi ther effi=
ciancy was shown by plants treated with esuperphos-hatz,
eventhouch, it was statistically on par wit> th> other
sources in opoth locations. Thus,it indicates th2 083i=
21lity of usinc cheaper rockprhosphates for mectin, the
phosphorus requirement of banana 4in upland scils of ¥erala,

rather than going in for the costly superphosphate.

The effect of treatments on the drymatter nroduction
wtg;?a sl jnificant at both locations. Phosphorus application
significantly incresased the P uptake. However the different
P sources could not produce significant variation in the
uptake of phosphorus in both locetions. The phosphorus
content in the leaf was found to be maximum from the late

vegetative phase to shooting period of the plant growth.



1 1th respect to available and toral 9205 content in the
soil, the differences between the various sources were not
statistically significant though, addition of phosphorus
increased the available as well as total 9205 content of
soil significantly over no P treatment, A significant
positive correlation existed batween the leaf P content

and total P uptake, Similarly a significant positive
correlation between yield as well as total drymatter content

with P uptake was observed,

The incubation study revealed that organic matter
produced significant effect on the release of phosphorus
from differant P sources added to the soil under moist
conditions. Upto 90 deys of incubation, increased availa~-
bility of phosphorus was recorded in all treatments, and
the trend continued till 135 days. A ¢radual decline in
the concentration of aveilable P wes noticad thereafter.
However, a favourable influence of organic matter on the
release of P from different sources has buen orought out
from this study. uwhen the mean values of available p
over all the periods were compared, maximum availability
was recorded by scoils incubated with organic matter and
superphosphate, In genaral, various sourcces of P behaved
similarly and were on par with respect to the release of

phosphorus due to organic matter incubation.



