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2BTBQX>t7C?ION

Among fruits, bansana has a pros&nent place 
in Kerala, which accounts far an area of about 
♦50,000 ha in the State* About 80 per cent of this 
crop is grown under rainfed conditions and the 
predominant cultlrar la fPalayanfcodanf.

Surprisingly the research wotk hitherto under­
taken in Kerala was mainly cm irrigated bananas which 
has resulted in little understanding of the problems 
concerning rainfed bananas. The cultural and manurial 
requirements of the rainfed bananas appear to vary con­
siderably since the conditions under which they ere 
grown is entirely different from irrigated bananas.
The relationship between developmental physiology and 
fertiliser application has been well established in 
bimanas (Croucher and Mitchell, as far as
irrigated bananas are concerned this aspect has been 
worked in detail. The results of these works however 
have little application on bananas grown under rainfed 
conditions. Understanding the physiology and nutrient 
uptake pattern of a crop is a prerequisite to work out 
the proper fertiliser schedule and time of application 
of nutrients. The earlier work of nitrogen nutrition

♦source* Fans guide 1961
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conducted in tha Department of Pomology (ValaaaaEa 
Hnthavy 1980) has indicated 1fce necessity for Indapth 
study of various aspaots of nutritional uptake in 
rainfed banana. The present work in potasslua nutri­
tion was taken up mainly with the purpose of obtaining 
additional information on potasslua needs of rainfed 
bananas. The basic studies on nutritional requirements 
of rainfed bananas will be ultimately useful for 
working out the fertiliser schedule as veil as the tine 
of application. The present study vas therefore 
undertaken with the following objectives.

1. to study the effect of different levels of potasslua
on growth ylelc and quality of fruits

2. to study the uptake and distribution of nutrients at
different phases of growth and development, and

3. to find out the optimum dose of potassium for rainfed 
bananas.



J Q w l e w  J?lteiaiuze.
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w t m  of utebaxube

She pertinent research votk in the potaasluo 
nutrition in banana is briefly reviewed below.

Potassium in banana natrition

M&nurial experiments at early as in 1921 had 
revealed that nitrogen and potassium were requited in 
large amounts by banana (Faveet:tf 1921)* Norris and 
Ayyar (19^2) reported that banana plants required large 
quantities of potassium, moderate quantities of nitrogen 
and relatively little phosphorus for optiaum prod motion.

in lnoreass in the yield of banana was obssrved 
by Wood (1939) by the application of far* yard Manure 
and potash. Bowman and Eastwood reported in 19^0 that 
in drosoiohel banana potash at thres lb per stool and 
nitrate of eeda et 20s per month per plant ineresssd 
the yield by two per cent and 30 per cent respectively. 
No response to phosphoric acid was observed, they 
obtained best results in Cavendish bananas by using 
1*t.t*0 os of nitrate of soda and 3.5 os of sulphate of 
potash per plant per year.

Croucher and mteheU (19M>) observed that in 
banana an increase in yield eould be secured only by
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the application of nitrogen in toils vhich vare rich 
in available Pg0̂  and X^G. Sisdlar results vere 
obtained by Butler (1960) anti Wardlav (1961)

In sandy soils marked increase in production 
vas obtained by K application nod slight increases by 
if and P (Decuneha and Fraga, 1963)* For these soils 
60 g H# bo g PjO^ and 329 g KgO per plant vas recosEjended 
for getting increased yields. Twyford (1967) found that 
amount of potash vas always the highest of the nutrients 
analysed being between 2.2 end b.6 tinea as the contents 
of nitrogen anti critical aenurlng could be done^ « 1 s 1*e 
ratio of Fv P and X. Lahav (1973) suggested that 
atleast 1200 kg/ha of potassium dlorldo is required to 
ensure better yields. Twyford and Walmaley (195*0 
recommended a ratio of 9t9i39 of HPK which should be 
applied at the rate of 6.29 tonnes/ha end for ratoon 
0.69 tomes/ha. Optima XgO rates reooonended by 
Samuel & •  (1977) for increased number and veight of 
plantains vere b20 and b09 kg/ha respectively* For 
bananas grown from suckers under drip irrigation optimum 
fertiliser rates vere found to be 1000 kg/ha XSOj for 
plots vithout organic manure and 2000 kg/ha for manured 
plots (lahav i& jl*» 1931)*
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2n Queensland having rad basaltic soils 
Summerville (1?Mf) found that there was considerable 
response to nitrogen and potassium when applied together 
than when these were applied separately. Application 
of phosphorus to these soils had no effect on growth. 
Under French Cameroon conditions increased yields were 
obtained by applying 105 kg N, 190 kg Pg0^ and 550 kg 
X^O/ha (Borel, 1952)* In French Ofuinea Pelegrin (1953) 
suggested that fertilisers should be rich in potassium, 
a ratio of 6>3*28 of *, ?2°5 and iCgO beizig suitable. 
Studies in Jamaica and Honduras by Butler (1960) revealed 
that economic response to fertilising can be expected 
only from the use of nitrogen. But according to Banana 
Board Research Department potassium also was found to 
induce better yields in many localities in Jamaica 
(Anon, 1961). For Hew South Hales conditions an annual 
dose of 225 kg 8, 55 - 110 kg and 500 kg KgO/ha 
was reeoa&ended by Turner and Bull (1970). In Madagascar 
yield rose with increasing XgO application. The greatest 
response was for the highest dose tried namely 1325 kg/ha 
(Moreau and Bobln, 1972).

Investigations by Koen £$ (1976) in Imvebu
area revealed that as annual application of 230 to k-50 g
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of potassium m m m S m  nitrate anu 110 to 230 g super- 
phosphate and 130 to 350 g potassiua chloride was 
adequate for optima yields ana good quality fruits.

Id India, Oandhi (1951) reported that Hi the
Poona region nitrogen application was found to he 
highly beneficial, whereas addition of phosphorus and 
potassium produced no additional yield. Gopalan Hair 
(1953) reported that under wet heavy clay soils of 
Aduthurai there was no response to the addition of £ 
or P. foe cultlvar used for trial vas 9Poovan *. ho 
Vest Bengal investigations vlth Martean variety by 3han 
and Majundar (1956) gave a similar result. Plants 
cropped earlier and yielded better when heavy applications 
of II were used, but did not respond to ? or K* K added 
to a low basal application of h also Increased the 
nunb r of fingers upto the level of that produced by 
plants receiving heavy applications of I.. Trials in 
U.P. in Cavendish banana by foaotia £j* jji,. (1971) 
revealed that growth and yield vere highest when plants 
were supplied with 300 g ammonium sulphate, 600 g 
superphosphate and 300 g potassium sulphate per plant, 
foe treatments had no marked effect on quality. Baroa 
and Boy (1971) reported from experiments on Dwarf



Cavendish ev, iahajss In Qauhati that 600 kg 8, 320 kg 
P20g and 320 kg KgO par hectare gave the greatest 
profit.

In a five year trial in Kerala on Bandran banana 
by Pillai || & •  (1977) it was found that yields were 
greatest at 8 and KgO at 191 and 301 g per plant per 
year respectively. There vas little or no response to P.

affect of potassium on growth

Croueher and Mitchell (19*«0) found that plant 
growth was increased by application of nitrogen along 
with Pg0^ and KgO. Summerville (19^0 showed that 
whilst in the very early stages of growth significant 
increased were associated with the presence of added 
potash, no difference vas found later. Bresesovsky end 
Tan Biesen (1962) reported that the treatment with 
60i6** M o  lb/acre of SPK produced significantly mors 
leaves than treatments 60*6hil*>0 and 120i6h»150 lb/acre. 
Jagirdar and Anaarl (1966) found that in Basra! variety 
of banana, stem girth was increased when P was applied 
•lone cr with K at the rate of **8 and 96 lb/acre 
respectively. Jh a green house study with Grosaiehel 
banana# Hamadas Madina and Lugo Lopss (1967) found
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that high K favoured hatter plant development.
Lacoevllhe (1973) diaarly Indicated that K application 
Influenced the number of functional leaves.

Effect of potassium on yield end yield attribute a
Ballion j* g*. (1933) obtained Inereaavd 

yields with nitrogen and potash applications in banana. 
Bhangoo (1962) found that a 350*160*160 formu­
lation of H, Fs°5 9D̂  greatly increased yields, 
bunch weight, number of hands per bunch and marketing 
quality as compared with 350 lb 8 alone. Jaglrdar and 
Ansarl (1966) reported that Basrai variety of banana 
receiving 96 lb/acre of X^SQ^ alone9 gave the highest 
yield In terms of bunch weight, number of fingers 
per unit area and tba highest monetary returns per lb 
of fertiliser applied. KeUn (1970) found that KC1 
at 2 kg per plant and 8 at 250 g per plant caused marked 
Increases In growth, earliness, bunch weight and yield.

Tang and Fan (1962) studied the effect of K 
on falryman banana. They reported that increased dose 
of K exerted a favourable effect on nearly every 
feature of fruit growth and quality. The average weight 
of the bunch increased by 3*2 to 36.6 per cent in the 
first year and 53.8 to 72.1 per cent In the second year.
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the difference in bunch wight betwen potash applied, 
(1600 kg/ha) and potash depleted soil vas highly 
significant. the average veight of the finger vae 
increased by potash by 15 to 27 per cent during first 
year and 27 to W8 per oeat in second year, likewise 
the veight of flesh, veight of peel, thickness of rind 
and length and circumference of the finger vas fouad 
increasing.

Osborne and flevitt (1963) found that the total 
veight of the fruit per aere ae veil ae the average 
bunch veight shoved appreciable increase vith increased 
dose of potash*

VberaraghavsBt (1972) reported that significant 
increase vas observed in number and veight of fruits 
in Mendran banana in Kerala vith 228 g 8, 228 g FgO^ 
and ̂ 56 g KgO per plant per year.

Xffeet of potasslua on fruit quality

2D an experiment by Ho (1968 a) In Taivan 
increasing supplies of K Increased the number of hands 
and veiht of finger, rind thickness and finger length 
and circumference. Increased K also markedly improved
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fruit condition as observed after 20 dare storage.
Potash at *+50 to 600 g or more per plant was 
recommended for Tainan*

Teaotla £& ll* (1972) reported that quality 
of fruits vas not influenced by trie amount of 
fertiliser applied* According to Keen, (1976) optimal 
yields of high quality fruits vere obtained with an 
annual application of 37U g potasalum ammonium nitrate, 
along vlth *»5© g potassium chloride per plant. Yields 
and fruit quality vsre lowered by higher application 
rates or when the latter treatment vas suppllmented 
vlth 250 g aagnaslum sulphate.

Studies conducted by Venkatarayappa ll*(1976) 
on the effect of poet shooting applications of potassiua 
dihydrogen phosphata ravesled that the treatments 
significantly increased the volume and weight of fruits. 
The volume of fruits Increased by 26*86 and 32*6 per cent 
respectively in Giant Cavendish and Dwarf Cavendish 
bananas* There was m  increase of 62*5 per cent in 
Giant Cavendish and 32*6 per cent in Dwarf Cavendish in 
the weight of fruits. The ripening of the fruit vas 
delayed in both the donas* Treatments in general vere 
found to lover acidity*
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Singh £& I},. <197?) reported a presaging 
effect of higher dose of fertiliser on quality 
parameters of the variety Baerai Dwarf in tf. P. In 
addition to increased yield and higher number of 
finger a. A dose of 1JQ g 8, 90 kg PgO^ and 170 kg XgO 
supplemented with 20 kg compost per plant was recommended.

Split application of potassium
Fertiliser application oust follow the potential 

growth of the plant* Oenerally earlier applie tions 
before shooting decides the bunch else and number of 
fingers and totally the yield.

Summerville (IfM*) stated that the time of 
application of fertiliser was obviously important and 
for better results It should be applied during tha 
early stages of the crop. Osborne and Hewitt (1963) 
found no significant difference in yield between 
applica tions of the fertiliser made once in a year or 
three tines in a year, fwyford (1967) reported that 
X supply in the first two months had a greater 
influence on the nuaher of hands produced, while potash 
applied after shooting did not influence the finger 
sins. According to Ho (1968 b) earlier applications
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of IgO was moat beneficial to plant growth and fsuit 
yield*

Shanmughan and Velayudham (197?) stated that 
K could he applied is three eplit doses vis., 1st, 3rd 
and 5th month after planting along with nitrogen in 
Saudi Nadu. According to them^fertillssrs did not help 
in increasing the yield if applied after the sixth 
month* In Aaaaa three eplit applications of 900 kg Nf 
Wlo kg P2°5 1+80 ** V*r h0Ctar® were given for
Dwarf Cavendish (Sanaa and Boy, 1971 )• Veeraraghavan 
(1978) reported that for Mendron banana in Kerala, ' 
application of 288 g Ht 878 g ?205 3X16 S ^ 0  per 
plant during second and fourth month after planting in 
two equal split dosas was effectiva along vith a singla 
dose of one kg Ca.0*

Uptake and distribution of nutrients

Morris and Ayyar (19**2) worked on tha mineral 
requirement of banana and found that K and C&. were 
the chief substaneea in the different parte* Jacob and 
Oeskull (1960) found that the nutrient removal by a 
30 tonne crop was to the turne of 50 to 75 kg M# 15 to 80 
kg ?205 and 175 to 820 kg KgO respectively* Martinprevel
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(196*0 estimated the nutrient uptake in Dwarf 
Cavendish banana aa %0 kg 8, 1 2 .5 kg P2 °5 ^  150 kg 
KgO/ha, for a production of 25 M tonnes per hectare 
per ye&r. Turner (1969) reported that the quantities 
of nutrients taken up by banana plants and incorporated 
Into new growth over a 12 month period Indicated high 
requirement of nitrogen and potassium and a low 
phosphorus.

According to Joeeph (1971) a banana crop 
producing 16 .25 tonnes of fruits required a fertiliser 
dose of 38 kg H 1 5 kg PgO^ and 265 kg JCgO per acre. 
Shsnnughaa and Velayudhaa (1972) estimated the uptake 
of nutrients by banana plants as 300 kg M# 80 kg P20j 
and 800 kg KgO/ba. Studies on nutrient uptake by 
Jahhrl pi (195*e) revealed that In the first few 
months of planting there wa® rapid uptake of 8, P2°5 
and KgO. K content In leaves and roots decreaeed with 
age but that In rhlaoae and paeudostea Increased, 
paeudostea was the richest in potassium.

Twyford and WaXasley (19A )  conducted so 
exhaustive uptake study with robusta variety. At the 
sucker stage the potassium content of the eora was
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fowd to be higher than that of paeudostea* At the 
early and lato vegetative stages; paeudostea vas 
always the greatest repository of potassium followed 
by the leaves sod the eon* At shooting paeudostea 
and leaves had the highest potassium, with con and 
usually the Internal fruit stalk next* At the shot 
stege fruits contained most of the plant*s potasslua, 
petioles and Inflorescence contained the least K*
At harvest the general order vas fruits, followed by 
paeudostea* Other organs varied In ranks vith 
external fruit stalk, petioles and inflorescence 
lowest* This study shoved that a high yield vas 
associated vith very high uptake of KgO than with 
high uptake of other nutrients*

Veerann* *1 gl* (1976) reported that 
Kobusta required P, and Kg0 at the rate of 325,
75 end 1195 kg per hectare respectively, while the 
requirement for poovan vas ho8, 35 and 1285 kg of P, 
f2°5 end XgO recpsctlvely* Xhsy further reported 
that nitrogen and potassium vere absorbed more in 
pre»flowerlng stage In Bobus ta* Ihere vas hovevsr a 
continuous and steady uptake of nitrogen and potass lua 
and the quantities vere almost equal before and after
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flowering in Poorer*. Leef wee found to be the 
specific tissue for disposing nitrogen and phosphorus 
at all stages of growth. For potassium however, sheath 
vas found to be the most suitable tissue.

Critical levels of nutrients in banana

the nutrient atatus of the banana plant at 
a particular stage nay be indicated by the concentration 
of nutrient elenents In the leaf or any other specific 
plant part. The practical aim of leaf tissue analysis 
is to determine the nutritional status of the plant 
at various growth stages, reasdy deficiencies or 
excesses or imbalances discovered and thereby throve 
final yield, leaf analysis results may be applied 
with great precision for establishing interrelation ship 
between (a) the aaount of fertiliser applied to soil 
in which the crop is grown (b) the concentration of 
major elements in ltaf tissue of the crop after the 
fertiliser has been added (c) fruit yield of the crop. 
The relationship will help in predicting fertiliser 
rates for desired optiaum level of nutrient coneen* 
tration in leaf tissue and subsequent fruit yield 
(Fandhava *|ik, 1973)*
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leaf analysis in banana was standardised 
by Hewitt (1955) i» leeatan banana* He determined 
MPK concentrations of 3rd, 5th and 7th leaves and 
decided to adopt the third leaf as the standard one 
for sampling, as it had the highest concentration 
of nutrients. She critical level of nutrients reported 
by his was 2.6 per cent S» Q.b5 per cent PgO^ end 3*30 
per cent KgO. He elso observed that no lnereaaad 
yield vas likely to bo obtained by the additional 
application of PgQj and Ig0/over and above the critical 
level* Murray (1960) found that the leaves of the 
plants supplied with X showed very little fall in X 
content with increasing age* this vaa In contrast 
to X deficient plants* where not only the expected 
low level but the gradient with increasing age was 
very ouch pronounced* Mi also confix oed the choice 
of third leaf as satisfactory* She critical levels 
reported by hie for Kt PgQj and XgO respectively* 
According to Boland, (1960) the levels of 2*8 to 3.0 
per cent N, o.Wo to 0*55 per cent PgO^* 3*8 to b*0 
per oent Xg0 in the loaf were opticus and also found 
the dddle ladna halves of the seoond leaf before 
shooting as the best*
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In Israel, Begin j| (19#Ofound do 
significant correlation between yield responses and 
various levels of available nutrients in tbs soil, and 
the nutrient content in the leaves vith regard to 
H and P* aut in the ease of X there vas an apparent 
relationship between yield responses and nutrient 
levels in leaves* Shay reeonsended addition of 
nutrients when the leaf eon tent fell below 0*19 per cent 
for P, 3*3 per eent for KgO and 3*2 per cent for 
nitrogen* fwyfoid (1967) standardised the fourth 
yoimgeet leaf to aeseee the critical level of nutrients* 
She critical level dor X vas shown to be 2*9 per oent 
in nest soils and 2*6 per eent in very light soils*
For P2°5 1* vas 0*29 per eent to 0.MJ per dent and 
for KgO it was 3*8 per eent* She concentration for 
nitrogen and potasaiua vere eonstant/ and were reeoanenchid 
for vide adoption*

Bsvitt and Osborne (1982) voting on Lacatan 
variety of benena observed that for securing high 
yields| the leaf tissue should have 2*6 per eent M,
0*M> per eent PgOg and *u0 per eent KjO respectively. 
Potash application rapidly increased leaf X and 
heavy application decreased leaf nitrogen* Twyford 
and Coulter (196*0 reported that adequacy levels for



Ki ^2°5 811(1 K2° *** *QXa*& to b® 2.0, 2.29 to O.MJ 
and 3*8 per eent respectively. Bo (1969) established 
significant positive cor relations between K concen­
trations in third leaf in one hand, and eteia circuo- 
ference, height, nuaber of fingers, ylelo and bunch 
weights on the other. Lacoevilrie and Martin prevel 
(1971) analysed banana leaves for K eoneentration in 
third and fourth leaves (ooabined) and expressed es 
percentage of dry natter during flowering stage.
During flowering nod cutting stages the levels of KgO 
were b.3 and 8.5 per eent respectively whereas K 
deficient plants showed 2.65 and 1.8 per eent during 
the seise stage.

Sunder Singh (1972) reported that leaf nutrient 
content of 3.13 per eent i, O.Mt per cent P2%  and 
3*89 per eent K^O in the fifth aonth and 3*37 per eent 
K, 0.51 per eent PgOj and *>#36 per eent KgQ in the 
seventh oonth were options for the variety Robusta 
for high yield. Randhawa §& & .  (1973) reported that 
the K content of leaf tissue was not influenced by 
the varying levels of nitrogen end phosphorus at njr 
stage. Increased levels of potash increased the X



19

coneaotratian In leaf tissues in Bobusta banana*
Effect of potassium deficiency

the oecurxoooo of premature yellowing in 
8 to 10 month cCLO Lasatan bananas was associates vith 
low leaf contest of K caused by a low content of K 
in the bar? soil (Hasselo, 1981)« On chinehlna series 
soils XgO at 200 or **00 kg per hectare controlled 
premature yellowing (Garcia, 1970)* According to 
Cassidy (1960) in declining banana plantations the 
first deficiency to appear was that of potassium. Shis 
was fdimed by the dominance of p&ragrass, the ben anas 
then becoming worthless* Mursay (1980) observed 
that visual deficiency syrptoms of K occurred at 
levels considerably lower then those at which growth 
was reduced.

Interaction of potassium with nitrogen, phoaphoruay calcium and magnesium in banana

Sserease or decrease of one eletsent say 
increase or decrease substantially the other element 
thereby causing complete deprivation of one particular 
elenent to the plant, Such antagonism or synergism 
between nutrient elements affect growth and development 
of banana plant considerably.
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Hewitt and Osborne (196?) studied the 
nutrition of Laeatan banana and reported that appll*
oatioii of K vas reflected in rapid increase in the
content of ♦K* in the leaf and high dressings
brought about depression of nitrogen in the leaf*
So (1969) reported that K application lowered the
leaf Cftt Mg and 8 contents. According to Lahav (19V3),
K had a narked effect on the base isetale* there is
antagonist betwssn K and Mg and K anc C*. ,as also
between K and 8 and K and Ba* But a aynergestie
relation vas observed between K and P*



MfctetL&b a n d  M e t h o d
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KAZ&BXALS AND mtHODS

Xhe present investigation wee carried out to 
study the effect of different levels of potassium on 
growth, development, dry setter accumulation, yield, 
fruit quality and uptake of nutrients in rainfed banana 
Musa (AAB group) 'Palayankodan*. the experiment was 
conducted in the Department of Pomology, College of 
Horticulture, Vellanikkara, Trichur.

Soil
Zhe soil of the experimental area was well 

drained aeidie and lateritie olay loam* Zhe ohemioal 
eharaeteristies of the soil are presented in Zable 1*

Weather data

Zhe details of the meteorological observations 
for the cropping season are given In Appendix-1. Zhe 
daily maximum temperature during the cropping period 
ranged from 26 to 36*9°C. and the minimum from 21*3 to 
27*2°C* Zhe range of maximum and minimum relative 
humidity vas from 57*7 to 93*7 per eent and 32*09 to 
86*9 per eent respectively* Zhere were 110 rainy days 
during ths period of 363 days which was the duration 
of the crop* Die total rainfall received during Die
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Table 1. Chemical characteristics of the coil

Constituents coS^OO**1 Analytical method used

Total nitrogen 0*13

Available 0*001phosphorus

Miorakjeldehl (Jacksont1958)

In 3*ay-1 extract! 
ahloroatannous reduced 
malybdophosphorie blue 
odour method (Jackson, 1958)

Availablepotassium 0.01 In 1 H neutral ammonium 
acetate extract! flame 
photometric (Jackson, 1958)

pH 5*3 1*2*5 soiliwater ratio| 
using a pH meter

EC (Specific conductivity)
0*1 milliaihos/ 112*5 soil»vater ratiof

using electrical 
conductivity bridge
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period vas 3 0 ^ .9  wu Ihe maximum rainfall was 
received during the month of Juno 1981* During planting 
and at harvest, practically there was no rainfall and 
the tesg>erature vas operatively high, fhe period of 
erop establishment (April-May) vas also during hot 
sunder. Zhe average monthly rainfall vas 121 m * Pot 
watering at ths rats of 9 litres psr plant vas dons at 
fortnightly intervals froa the first veek of planting 
tin three son ths for ths establishment of the erop. Zhe 
aaxioua rainfall vas received during the pre-shooting 
period froa June to August*

Cultivar
Zhe cultivar selected for study vas "Palayankodan" 

cooing under the sub group Poo van vith AA3 genoae* Zhis 
is a popular cultivar of banana in Kerala being of hardy 
nature and having average fruit qualities* Zhis is 
aalnly grown as a rainfed erop*

suckers of wiform ties and age (3 months old) 
vere selected and the paeudostea vas out baek to a 
height of 60 ea before planting* %  taking five random 
samples ths nutrient content of cons and paeudostea of 
the suckers vsre estimated before planting*
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Field preparation

Pits of siss 50 wore dog at a spacing of 
2.13 m x 2.13 8» after thorough ploughing and levelling, 
dockers vere planted on 3rd Mareh 1962. A hasal appli­
cation of 15 kg faro yard Manure (nutrient value Q.*t 
per cent nitrogen, 0*3 per cent P20j and 0*2 per cent 
KgO) vas given. Xn addition to this 2*5 kg of green 
leaf (nutrient value 0.96 per cent nitrogen, 0.J0 per eent 
PgQj and 1.96 KgO) vae also incorporated into each pit. 
Twenty five g of thiaet granule vas also applied in the 
pits hefore planting as a prophylatic measure against 
rhisome weevils and aphids. Uniform cultural operations 
and crop management vere adopted (hiring the cropping 
period.

Experimental design end layout

The experiment vas laid out adopting the rando­
mised Clock design, vith five treatments and five 
replications. In *ach plot there vere five rows spaced 
at 2.13 m. Five suckers each vere planted at 2*13 » in 
the row. Thus there vere twenty five plants per plot 
as shown in figure-I. For recording morphological 
characters three plants vere selected as indicated in the
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lay oat plan, and too* plants for nntriant uptake 
stadias* All regaining plants vara kept as border 
plants* NaUf'enf uptake stages

i& H E t T K “ '3 ^  ^
kq • Control

• Potassium at the rate of 300 g/plant 
Kg * Potassium at the rate of M)0 g/plant

• Potassium at the rate of 500 g/plant
1^ - Potassium at tha rate of 600 g/plant

Potassium was given in the form of muriate of 
potash (BCD. Mitrogen end phosphorus ware applied 
at the rate of 200 g per plant of h and 200 g per plant 
P2°S in the form of urea and super phosphats respectively* 
Zhe doses that were fallowed earlier ware taken as a 
basis for fixing U and P g Q j  (Valsamoa Mathewt 1980).

All the fertilisers were applied In two equal 
split doses 90th and 150th day of planting taking adVan* 
tags of summer and pre-aonsoon showers*

Observations
Morphologieal characters

Observations on various morphological characters 
were recorded at monthly intervale free 90th day of

jga-hliSM. ctyjjhticflfron
cXf "rorHCro taono <̂rnortfj
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planting to snooting adopting the method of tang and 
Pao (1962).
Plant characters 
Height

the height of the peeudostea vaa measured Pros 
the base of the pseudostera to the axil of the youngest 
leaf and recorded In cm*

Girth
Girth of the peeudostea vas measured at 20 an 

fro© gr und level*

Uualier of leaves
Fully opened functional leaves present at each 

observation vere counted.

Length of lamina

Lanina length vas measured from ita base to
the tip.

Width of lamina

Lanina width vas measured at the broadest point 
In the middle region.
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The leaf area of each functional laaf vas 
calculated by the formula given bp Murray (1960)
(laaf area * length x breadth x 0,08)*

Duration of the erop

Tha number of daps taken froa planting to 
shooting and froa shooting to harvest vas recorded*
The total musher of daps froa planting to harvest vas 
also eooputed.

Sucker production

Tha nuober of suckers par plant vas recorded 
as and vhen they vere produced* However, the suckers 
vere not allowed until shooting* After the emergence 
of the Inflorescence one sucker per plant vas retained.

Bunch characters

The bunches vere harvested vhen they vere fully 
stature ae indicated by the disappearance of angles lb 
round full (SlsBionds, 1959)* The following observations 
were made on the bunches.

Total leaf area par plant
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Weight of the bunch

Weight of the bunch including the peduncle 
was recorded.

Length of the bunch

Length of the bunch vas neasured from the point 
of attachment of the first hand to that of the last hand.

Humber of hands end fingers

She number of hands per bunch and the total 
number of fingers in each bunch vere recorded.

Average veight of a hand

Weight of each hand on a bunch vas recorded and 
the an an value calculated.

Average veight of a finger

She middle fruit in the top row of the second 
hand (from the base of the bunch) vas selected as the 
representative finger (Gyottreich 1900 for
finding out the average veight girth and length of the 
fingers. She veljht of this representative finger vas 
recorded as the average weight of a finger.
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Oirth and length of tha finger

Girth of tha finger vaa measured at tha 
aidportlon and tha length,from tha point of attachment 
to the tip using a fin# thread and a scale.

Studies on snatrtsst uptake and dry natter production

Zo assess tha nutrient uptake plant sables 
vara eallaotad before far till ear application (3 aontha 
after planting) at the lata vegetative phaae (5 months 
after planting) at shooting time and also at harvest* 
Sampling vas done following the method of Zvyfited and 
tialmaley (1973). At each stage case plant vas uprooted 
from each treatment repllcaticm-vise and separated into 
different plant parte excluding roots*

She total fresh weight of the different plant 
parts vere recorded* Samples vere velghsd fresh and 
dried in the oven at 70°C until consecutive veighte 
agreed* Zhe percentage of oven dry matter and the 
total dry veight of the thole part vae calculated from 
the fresh veight of the sample* All plant parts vere 
analysed separately for II, P and K* Total uptake and 
distribution of nutrients vere computed from the values 
of the concentration of elements and the dry veight of 
the individual organs sampled*
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Sampling of different organ*
p»y*od Of eaarjllng

1* Early vegetative pkiaaa (Before fertiliser application)

2. late vegetative ftoaa*

3. Shooting tin*

Harvest

Each part was weighed and 
Internal leaf

Cora, nerletem, pseudosteo, 
petiole «lanlnae and 
Internal leaf
Cors9 nerlatem, pseudostea, 
laminaef Internal leaf

Cora, pseudostea, petiole, 
laminae inflorescence
Cora, pseudostea, petiole, 
laminae Internal stalk, 
external atalk fruit and 
sale bud*

sampled aa given below.

The whole tissue 
Emerged leaves

Cross sections of 2.5 os from both laminae and 
midrib from the middle portion of ell leaves were bulked 
and sampled.
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Petioles
Cross Motions of 2*5 ea froa tbs middle 

portion of ell petioles were taken bulked end saiapled.

Pseudostea

Two eross seetions of 2*5 cm from near the top 
and near the baM sere taken aid split into helves 
longitudinally* One half from each section sas taken 
pooled and sampled.

Keristea
Several thin arose sections of the seriates 

(growing point of the eora) were taken and sampled.

Cora
As for seriates

Inflorescence
the inflorescence was out longitudinally and 

a minimum of cue fourth of it was bulked*

Hale bud
The sale buds vere pruned soon after tee 

completion of bunch forsation leaving a 15 os length 
of barren axis* tee sale bud at this stags vas separated,



quartered end samples from the diagonally opposite 
quarter sector# vere pooled*

Internal fruit stalk

Transverse stations from the point near ths 
top middle end near tee has* vere taken end combined.

External fruit stalk

terse transverse sections vere made one near 
the point of emergence frees the pseudostem one from 
near the bunch portion and one from near the male bud 
These vere bulked and sampled for chemical analysis*

Fingers

tee middle finger from one hand each at ths 
top, middle end bottom of tee buneh vas bulked*

Chemical analysis 
Plant parts 
nitrogen

Nitrogen eon tent of the plant sample vas esti 
mated by Mlerokjeldahl digestion-distillation method 
( A*Q* A*C* | 19^0)«
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Phosphorus
One gran of the ground sample was digested 

in 15 ml of a mixture of concentrated perchloric aoidi 
sulphuric acidi nitric Mid in the proportion of 1i2i9 
and the volume nade upto 100 ol with distilled water 
and filtered* Phosphorus in m  aliquot of this extract 
was detemined coloriaetricslly using Van adomolybdophos- 
phorie yellow odour method (Jackson, 1958)*

Fotaesiun
Potassium in an aliquot of the triple acid 

extract of the sample was determined usia, a flans 
photometer (Jackson# 1958)*

qualitative analysis of frulta

She fruits collected frees well ripe bunches were 
used for quality analysis* She middle fruit in the top 
row of the second hand was selected as the representative 
sample* Samples were taken from each fruit, from three 
portions via*9 top9 middle end bottom end these samples 
were then pooled and aacerated in a waring blender* 
Triplicate samplee from this wars used for analysis of 
different constituents as detailed below*
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Total soluble solids vara found out by a 
pocket refractcneter and vas expressed as percentage*

Acidity

Tan grsaa of the macerated sample was alxed 
vlth distilled vatar and made up to a knovn voluma.
An aliquot of the filtered solution was titrated against 
0*1 H sodlusi hydroxide using phenolphthaleln as 
indicator* The acidity vas expressed as percentage of 
citric acid (A.Q.A.C., I960).

Beoucing sugars

The redueing sugars of the saog>le vera deterained 
as per the method described by A*0«A*C* (1960)*

To a knovn quantity of macerated pulp a snail 
quantity of distilled vater vas added* The solution 
after thorough nixing vas clarified vlth neutral lead 
acetate and deleaded vlth sodium oxalate and aade upto 
a knovn volume* The solution vaa titrated against a 
nixture of Fshlings A and 3 solutions using methylene 
bins as indicator* The content of reducing sugar vas 
expressed as percentage*

Total soluble solids



35

Total sugars sore deteratned as per ths aethod 
described by A*Q.A*C* (1960)* Firs ml of concentrated 
hydrochloric acid vas addsd to a knovn volume of 
elarifisd solution and ths oontsnt vas kept overnight* 
Ths solution vas then neutralised by adding sodium 
hydroxide end titrated against a mixture of Fehling*s 
A end B solutions*

Non-redueing sugars

this vas ocx&puted using the values obtained for 
total and reducing sugars*

Sugar/aeid ratio

This vas arrived at by dividing the total sugars 
vith titrable acidity and this vas reckoned as a measure 
of fruit quality*

Statistical analysis

The data collected on different plant characters 
vere analysed by applying the technique of analysis of 
variance for randomised block design*

Total sugar*
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Variation in levels of X vas decomposed 
into linear end quadratic components and tested for 
significance (snedeeor and Cochran, 1967)* As the 
quadratic effeet was found to be nonsignificant no 
attoept vas made to fit the quadratic response 
function in order to obtain tha optimum level. A linear 
response function of the form X • a+bx where X Is 
the yield and x is the dose of K vas fitted to describe 
the relationship between dose of K tried and responses 
achieved.



}Q&5uLt6
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fhe results irt presented under the following 
heads with appropriate tables and illustrations*

SFJSCf OF PDf ASSIUH Qh (HtDWTH PAlUaETEKti
Height of paeudostea

i)ata on the aean height of plants at early 
vegetative phase, late vegetative phase and at shooting 
are furnished in fable a*

the height of the pseudostem at late vegetative 
phaee and at footing shoved significant difference 
between treatments* At late vegetative phaee the 
Plante which received 500 g KgQ showed naxlmuEa height; 
while at shooting, the naxinun height was found in plants 
where MX) g KgO vas applied*

Oirth of w — nrtnntamea«M» ssae %ns |p v s m i w v p g e i

She different levels of potassium had no 
significant influence on the girth of the peeudoaten 
at any of the stages of plant growth (fable 3)*



38

Table 2* Effect of potaaelm on plant height at different atagea of growth (an)

i
l

l

Stage of plant growth
Early T « g « »  tative p b a a a

lata vege­tative phaee
Shooting

0 65.36 113.06 211.17

300 63.99 119.06 212.50

l»00 68.21 119*66 215.96

500 61.89 155.06 237.73

600 65.86 151.53 2H.13

C.B,(5^ m 3.1& 13.70

fiSa jt m 2.50 1.57
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Zat&a 3* Kffaet of potaaaiua on plant girth at different stages of growth (am)

Levels of potassium(g/plant)

Stag* of plant growth
Barljr vega* 
tatitre phase lata vega* tatire phaaa Shooting

0 22.97 M*.53 58. tl
300 22.93 k k M 61.98
100 23.53 1-6*00 62.70
500 23.13 H,50 61.86
too 22.9* M*.73 61.59

m i *
U.S.
1.13

U .S .

1.80
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Hunbor of fu*wtional leaves

She total nunber of f motional leaves per plant 
at various stages of growth under different treatments 
(vide Sable *0 showed that the treatments did not show 
significant offset on the nuaber of functional leaves*
A tendency for higher leaf number with the highest level 
of KgO was however noticed*

Total loaf area

She total leaf area as Influenced by the treat* 
cents In the throe stages of growth are presented in 
Sable 5* Leaf area w i  not significantly affected by the 
different levels of potassium. But Increasing levels 
of KgQ tended to result in Increased leaf area*

humor uroduetlan

She data on sucker production presented In 
Sable 6 showed that there was no significant difference 
In the number of suckers produced at shooting due to 
different levels of potasslua.
FLOWlRIBa AHJ5 FRIIXS MAXUBITX

Sable 7 presents data on the number of days froa 
planting to moating, mooting to harvest and planting 
to harvest*
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Table Effect of potasalua an number of functional leaves at different stages of growth

Levels of potassium (g/plant)

Stage of plant growth
Early vega* tatlve phase Late vege­tative phase Shooting

0 5.00 10.*? 9.55
300 3.93 10.93 9.59
I*qq *.01 10.93 9.19
500 *.26 10.9? 9.50
600 5.06 11.02 10.00

ee U.S. M.S.
SKm ± • 0.25 0.39

§
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Table 5» Kffect of potasslua on total loaf arsa at different stages of growth (a2)

levels of Stage of plant growth
potaooliai(g/plant) Barlr vege­tative phaat Late wg«* tatlve phase Shooting

0 0.839 6.9* 9«*0
300 0.7* 7.208 9.820
**GG 0.802 7.352 9.960
500 0.101 7.780 10.6*
600 1.050 7.990 10,822

K.S. U.S.
r n m ± 00 0.»*99 0,M>6



Table 6. Effect of potassium on production of suokere at shooting

Levels of potassiun (g/plant) Suckers at shooting

0 3.87
300 »u50
M>0 3.93
500 K33

600 5.00

c.o.(5#)
SEfl* ±

U.S.
0*9
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fable 7* Effect of potassium on duration of the crop
NivjroWr- of cWyi

Levels of potasaltin
(g/dant)

Planting to shooting Shooting to harvest Planting to harvest

0 2£8<M 97.68 358.55
300 >5.87 97.86 >3.33
1*00 >1.06 95.62 336.68
500 237.37 96.63 333.99
600 235 >2 96.57 3>.00

c .l . (5*) 13.M* 8.S. >.00
m m  ♦ h M 1.16 **.67
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significant variation was observed between 
treatments in respect a€ ttm number of days taken 
froa planting to shooting. Higher levels of potassium 
recorded the atalauB days for shooting (235**0 compared 
to control (258*5 days).

However there was no significant difference 
between treatments with regard to the days taken froa 
shooting to harvest which ranged froa 95*8 for M>0 g 
KgO per plant to 97*7 for control* With increasing 
levels of potassltssf the number of days taken from 
planting to harvest significantly decrease; , control 
plants reoording the maiirauia duration (358*5 days)*

Btmoi a m A & m m

the data relating to various bunch characters 
as influenced by different levels of potassium art 
presented in Zable 8*

Weight of the bunch

Levels of potassium significantly influenced 
the weight of the bunch* She highest weight (13*8 kg) 
was recorded at the highest level of v  and the lowest 
in the control (7*83 kg).



Table 8. Effect of potassium on bunch characters

Levels of potassium (g/plant)
Weightofbunch
&S>

lengthofbunch
(cm)

Lumber of 
hands
8£cS>

Weightofhand
(kg)

Humberoffingers
Lengthoffinger(cm;

Girthoffinger(cm)

Weightoffinger
(6)

0 7.63 **•35 10.33 0.80* 15*.02 13.93 9.67 50.29
300 9.*1 *9*52 11.91 0.991 169.86 15.32 10.90 59.98
*oo 11*33 50.01 11.7© 1.01* 187.93 1*.38 10.55 59.73
$00 11.57 50.79 12.19 1.119 183.63 1*.67 10.96 60.7*
600 13*60 53*37 12.7* 1.126 202.50 1*.*Q 10.90 60.11

CJ>.(5Jf) 1.02 *.*7 0.63 o.6|* 61.28 1 .8 . 0 . 5 7 *.75
0.3* 1.*9 0.21 0.026 *.763 0.* 0.19 1.59
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f«ngtfei of H n  bunch

the length of the bunch also varied signifi­
cantly between different treaturents. Higher levels 
of potassium resulted la increased length of tha bunch 
(53.37 ca) differing significantly froa control 0*3*35 ca).

Wuabtat of hands per bunch

the levels of potassium also had a significant 
effect on the asan number of hands per bunch. there 
vas an increase in the aean number of hands per bunch 
vith increasing levels of potassium, the highest number 
of hands being recorded at 600 g TLfl per plant (12.A), 
followed by bOO g KjO per plant and the lowest in the 
control (10.33).

Height of hand

there vas significant variation between treat* 
aents vith respect to Breen veight of hand, the three 
higher levels of potassium namely bOO, 500 and 600 g 
KgO psr plant rseordsd significantly higher asan weight 
of hand (1.06b, 1.119# 1*126 kg) compared to control 
(0.8Gb kg).
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Kteter of fingers

She number of fingers showed significant 
variation between treatments. She highest level of 
potasslun resulted in the highest number of fingers 
(202*50 and the least was recorded in control (15^.0 2)*

length of finger

Levels of potassium did not significantly 
influence the length of the finger* She mean values 
ranged froa 13*93 da (Kq> to 1^*V ca (£3 )*

Oirth of finger

Data os the asan girth of finger showed that 
the effect due to potassiun application was significant* 
She treatments K^t Kg, Kj and ^  were on par and they 
differed significantly froa control* She highest girth 
of the finger (10*9$ ca) was reeordsd in the treatment 
K3 followed by ̂  (10*90 ca)*

Weight of finger

Significant difference was observed between 
treatments vith respect to the weight of finger* She 
high© at weight of the finger wes recorded in the 
treatment (6Q«7*» g) followed by \  (60*11 g) and the 
least in control (50*29 g)*
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FRUIT CHARACTERS

Date psrtaiiling to physical aharacteristlea 
of the fruit are furnished In Table 9*

Weight of fruit
The different levels of potassium showed 

significant differences with regard to weight of the 
fruit* ill the treataents showed significant Increase 
over the control* The highest veight vas obtained in 

(58.65 g) and the least in control (V/,La g).

Weight of the pul?

Increasing levels of potassium resulted in 
significant increase In the weight of pulp* Mszitaun 
pulp weight of ̂ 5*98 g was noticed in 600 g KjO per plant*

Weight of peel

Levels of potassium significantly influsneed 
peel weight* Treatments Kq , Xj and ^  ware on par 
idiersas and ^  gave significantly higher peel weight*

Pulp/peel ratio

The pulp peel ratios showed significant varia­
tion between levels of potassium* \ 9 and Xg were



tattle 9. Effect of potaasiua on fruit characters

levels of potass iam (g/plant)
Fruit
’■Sf*

F«ap
•ar

PMl
•ar

Pvap/peelratio

0 W7.W8 35-08 11 .9 0 2.95
300 50.00 37.53 12 .2 8 3.15
Woo 55.0W V3.15 1 2 .3 1 3.50
500 56.13 V3.3K 12.98 3.*
too 5@»65 •►5.5a 13.17 3.^5

c.i>.(5&> 1.81 1.3* 0.63 0.07
iifitt g 0.60 0.W5 0,21 0.07



or par bat these differed significantly froa &j*
Control reeorded the loveat pulp/peel ratio.

Kion QUA i m
the data on fruit quality are presented in 

fable 10.
Total soluble solids

TSS vas significantly influenced by the levels 
of K* The highest TSS of 29*82 per cent vas observed 
at \  folloved by Ky and gg. There vas no significant 
difference betveen Xq and vith regard to TSS.

Seducing sugars
Pata on reducing sugar content of the fruits 

(vide fable 10) shoved that the effects due to different 
levels of potaasiua vane significant* Kg, and ^  
vhlch vere on par shoved higher percentages of reducing 
sugars than the rest of the treatosnts*

Von reducing sugars

There vas no significant difference in non 
reducing sugars ciue to different levels of potaasiua* 
Hovever, increasing levels of K tended to increase the 
percentage of non reducing sugars*



Table 10. Effect of potassima an fruit quality

Levels of potassium(g/plant)
Acidity
<30

Total
s r

deducing
I f f

Sou-reducing sugar ()C) Sugaracidratio
Total soluble solids (;£)

0 0.502 1*>*85 13*82 1.03 29.5* 25*76
300 0.^53 15.38 Hfr.25 l.flfc 33*71 25.58
1*00 0.*»27 17.68 16*58 1*16 *►0.01 27.70
§00 0.^85 17*95 16.83 1*21 36.92 28.52
600 0.**85 19.98 16.68 1.33 37.08 29.82

C*D*(5# 0*009 0*52 0*35 H.S. 1.99 G.*»7
m m  t 0*003 0.17 0.12 0.097 0.66 0*16



fetal sugars

There was significant difference between 
different tre&taenta In the percentage of total sugars* 

gave the highest percentage of total sugars (19*98 
per cent)t K^ and gg wore on par (17*95 per eent and 
17*68 per oent) and differed significantly fron &|*
There was significant differenoe between X| and 
(15*38 end *.85 par cent)*

Sugars/aald ratio

significant differences wore observed in sugar/ 
acid ratio between different treatnent*. gave the
highest ratio *0*00) followed by Kg and (37*92 and
37*08) whieh were on par* Control gave the lowest 
velue (29# 5*0*

Acidity

Acidity of fruits were significantly influenced 
by levels of potasslua* Control mowed the highest 
acidity (0.502 per eent).fee lowest acidity was obtained 
at Kg (0*27 per eent) followed by K^ and ^  which were 
on par (0*85 per eent each).
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m x  HASTEii FKQDUCfXOM

Ihe data an total dry natter content at 
planting and at four different stages of growth tit*, 
early and late vegetative phase a t shooting phase and 
at harvest are furnished in fable 1 1 •

the total dry natter content progressively 
increased with age of plants (Flg*3 and Fig.4-)# Fron 
planting to early vegetative phase tore vas on an 
average an increase of 188*36 per cent* A further 
increase of 33*29 per cent vas noticed between early 
and late vegetative phases. Curing the period between 
late vegetative phase and shooting tins a spsctaoular 
increass in ths production of dry natter l*e*
699*5** Per oent vas obssrved* Between shooting and 
harvest also t o  dry natter content continued to 
increase but to rate of increase was very low (2V*9** 
per cent) compared to t o  previous stsgss.

In general the increasing levels of potassiun 
lnoreastd t o  total dry natter content* the highest 
dry natter content at late vegetative phaee vas 
obtained in \  ( 9̂7*06 g per plant) followed by 
(if89,10 g per plant). But at tooting tine Kg recorded



Table 11. Effect of potaasiua on tot 1 dry natter production

levels of potaaslun (g/plant)

Stage of sanpUng
Flanting Early vege­tative phase Late vege­tative phase

(g/plant)
Shooting Harvest

0 122*70 360*91 177.02 33«*3.l0 1577.96
(191.13) (32.17) (6*1.76) (22.29)

300 135*60 3*1.31 173.36 3928*60 1782.72
(108.69) (29.92) (729.91) (21.51)

100 125.18 355.21 185.89 3899.60 5008.32
(181*76) (36*79) (702*56) (28.15)

500 121.35 379*86 189.10 3903-00 5051.58
(205.18) (28.76) (698.00) €30.53)

600 123.59 358.10 197.08 3888.80 5315.80
(189.75) (38.8 1) (682*33) (36.69)

Notei t o  figures in par an theses indicate the percentage of increase in dry natter production compared to the previous stage.

C71cn
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Hie naxlnun dry wight which has 3926,6 g per plant, 
when there was an increase of 729*9h per eent in 
production of dry natter oonpared to the previous stage 
vis, * late vegetative phase. At harvest however, 
recorded the highest dry natter content (5315*8 per 
plant) as well as the highest per eent of increase 
over the shooting phase which was 36,69 per cent. Both 
at shooting and at harvest the lowest weight of dry natter 
was obtained in the ease of control.

Distribution of dry natter within the plant at different periods of growth

She dry natter content of various organs as 
influenced by various levels of potasslua ere given in 
Zable 12 and their man values suasaarised in fable 13*

At planting dry natter accumulation was nartaun 
in corn (86.56 g per plant), compared to pssudoeten 
(36,60 g per plant) and nerletea (0.66*f g per plant).
At early and late vegetative phaees as well as at 
shooting dry natter accumulation was concentrated in the 
lamina, 2h the early vegetative phase **2,19 per cent 
of the total dry weight was contributed by the lamina.
In the late vegetative phase end at shooting the Chare 
of lamina in the total dry natter content of the plant



Table 12* Iffeet of potaasiua on the dry natter content at differentstages of growth

Levels of potaasiua 
vg/plant)

Stage of sailing Cons Men* Pseu- stew dostei (g/plant)
Petiole Laminae

0
Plantinglaxly vegetative phase Late vegetative phase Shooting 
Harvest

88.5116.5138.2628*0252*6

0*7
1*2
2*2v»

300
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

ifc*139*5675*6271*0

0*61.62.1

bOQ

PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

loltf

l - i3*36.8

1*0
1.32*3

500
Planting
larly vegetative phase Late vegetative phase Shooting 
Harvest

86*8
123.7 162.6 705.6
332.8

1.11***2.6

600
Planting
larly vegetative phase Late vegetative phase Shooting Harvest

89.3
116*5160.2698.8
368.0

0.8
1.62.2

f t *125.0
533.
*♦2.576*3

121*0

.6859*2

15.3
20.8
153.0
113.2
16.6
20*6
155.8
113*2

13*7 
21.
l6 .f
21.0155.0
109.6

12.5
20.6 155.0 

112*0

10**519*.6
an

1627.21013.**

157.2
193.91373.81239.6

16 3.5
16.6

1373.01303.0

conKn^d



Table 12. (Contd.)

Levels ofpotassium Stage of sampling (g/plaut)
inter* Inflo- inter- Sxter* 
nel rescence nal nal leaf stalk stalk(g/plant)

Fruit Male bud

PlantingEarly vegetative phase 0 Late vegetative phaseShooting Harvest
PlantingEarly vegetative phase 300 Late vegetative phaseShooting 
Harvest
PlantingEarly vegetative phase **00 Lats vegetative phaseShooting Harvest
PlantingEarly vegetative phase500 Late vegetative phase
Shooting Hervest
Planting
Ssrly vegetative phase 600 Late vegetative phaseShooting Harvest

6.**

**.6
6*3

**.0
6.2

**.o:6.3

297.2

3**8

3$t*0

313.0

321.*

195.0 121.** 1999.8 60.8

200.lt 123.8 2169.2 62.7

199.6 122.0 2208.2 62.11

198.8 122.** 2168.0 62.**

205.8 122.8 2303*8 61.2



Table 13. Effect of potassium on dry matter content at different stagesof growth/euaraary

Levels of potassium (g/plant)
Dry setter content (g/plant)

Cons Mntv̂ a*IWsiiPa tee P3eudo-
stsn Petiole ijMBjwaa internalleaf

0 2M*.75 1*35 »*71.W* 60.L6 5M.89 5.50
300 258.57 1.M* **8*.80 60.79 555-8* 5.20
1*00 265.57 1*53 **87.52 60.00 575.50 5.M*
$00 278.22 1.71 **91***0 59.93 592.66 5.08
600 278.55 1.**5 L88.7* 60.02 603.22 5.18

Stage at sampling
Slanting 88.56 0.86 36.60 - • m
Early vegetative phase 116.02 1*39 7**68 13.98 153.1*© **•28
Late vegetative phase 139*5** 2.29 12** .6** 20.82 190.92 6.28
Shooting 679.68 Ok 13M.92 15**.8* 1382.16 SB
Harvest 301.8* m 8*6.00 111.56 11»*2.8*

’
(Cootd. )



Tattle 13. (Contd.)

Dry natter content (g/fclant)Levels of potassium (g/plant) ......— —      ..........   — .—  
Laflores- Internal External Fruit Male bud 
cence stall stalk

0 297.20 195.00 12 1.6 0 1999.80 60.82
300 316.80 200*60 123.80 2169.20 62.68
600 326.00 199.60 122.00 2208.20 62.12
500 313.00 198.80 122.6 0 2168*06 61*38
600 321.60 205*80 122.80 2303.80 61.20

Stage of sampling
Planting • - «B •

Early vegetative phase - . e» * -

Late vegetative phase m - - m nm

Shooting 316.08 - • - -

Harvest - 199.92 122.68 2169.80 61.66
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was 39*^1 per eent **d 35*69 per eent respectively.
It v u  seen that 31*89 per eent of the total dry 
weight is the early vegetative phase and 28*80 per eent 
in the late vegetative phase was found to be eoneen* 
trated in the eons* Pseudo* tea had 10.07 per eent of 
the total dry matter eon tent at the early vegetative 
phase and this Increased to 15*V| per eent in the late 
vegetative phase* 3hs dry weight of pssudostsa 
eon turned to increase and at shooting tine 3^*65 per eent 
of the totel dry weight was contributed by this organ.
At this stags only 17*55 per eent of the total weight 
was due to eons* inflorescence was responsible for 
6*12 per eent of the total dry weight.

At harvest W3.78 per eent of dry matter content 
was contributed by tha fruits* She mean dry weight 
of fruits was 2169.8 g per plant* Vegetative parts 
showed a declining trend in the production of dry 
natter at harvest* The dry weight of lamina continued 
to increase with age until the tine of shooting but 
recorded a drop in it from 1382*16 g per plant at 
shooting time to 11*t2»0t g per plant at harvest l»e* 
a decrease of 17*32 per eent. Only 23*05 per cent 
of the total dry weight at harvest was due to lanina*
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Potassius had a positive influence in dry 
matter ascusulatlon* With Increasing doses of 
potassium the content of dry matter also Increased in 
most of the plant organs, 2h the ease of cor® ^  
reeorded the highest dry matter content (278*55 g per 
plant) and control the lowest (j£»h*75 I per plant) 
the percentage of increase being 13*81* She same 
pattern vas exhibited by pseudoetem also with \  giving 
the high sat dry weight which was V*23 per cent higher 
than that of the control which gave the lowest value* 
She dry weight of lamina also was highest at K̂, being 
11*31 per cent more than that of control* She highest 
dry weight of fruit vas observed at \  2303*8 g par 
plant and the lowest in control 1999*8 g per plant*
She increase was 15*2 par cent*

But certain organa like seriates, petiole and 
internal leaf did not show consistent increase in dry 
weight with increased levels of potassium* She dry 
weight of seriate® continued to increase from 8^ to Kj 
and declined thereafter* She dry weight at Rj was 
1*71 g per plant* recorded the highest dry weight 
(60*79 per cent) in the case of petiole* With respect 
to internal leaf there was no definite pattern of 
relationship between levels of potassius and the dry 
natter content*
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r n m r n m  optakb 
c i s i r i b o t i q k  o r  n m o m i

Xitrogen percentage
The data presented is Tahle 1** represent 

tha percentage distribution of nitres on la various 
organa aa influenced by levels of potassiua and parloda 
of growth* The sunoary la given In Tahle 15.

At the tine of planting narlstan had the 
highest percentage of nitrogen (1»73.>pcr aant). Sa tha 
early vegetative phase internal leaf (2*09 par eent) 
and lanina (1*85 par eent) were rich in nitrogen*
Pa tide had the lowest percentage of nitrogen (0*99 
par eent)* At the lata vegetative phase lanlna 
seriates and internal leaf had 2*18, 2*17 and 2.1** 
par eent of nitrogen respectively* In all these organs 
the percentage of nitrogen Increased during tha interval 
between early and late vegetative phase* 2h petiole 
also t iere was an increase in the percentage of 
nitrogen though It still recorded the lowest value 
eeapared to ths other plant organs (1*22 psr cent).
At the tine of shooting there vas a significant 
reduction in the percentage of nitrogen In lanlna 
(2*00 per eent)f core (1*2 per eent)* Paeudostea



Table 1V. Effect of potassium on the nitrogen content at different stagesof growth
Levels of potassium (g/plant)

Stage of sampling Com Neil* Pseudo- Petiole stem stem
{% N on moisture free Oasis)

Isunlnas

0

PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

VM
1.L0
1.25
1.10

u s
2.19

1*08
1 .08
1.21

l:U 1.12
1.05

1.98

2.00
1.38

30Q

PlantingEarly vegetative phase Late vegetative phase Shooting 
Harvest

1.28
1.17

? : i f
1.13

1.97
1.71
2.10
m

1.02
0.97
1.23
1.17
0.59

fc *
1.19
1.05

1.86

2.01 
1M

t*00

PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

1.16
1.21

u s
1.12

1.68
1.82
2.21

0.8?
0 .8 8
1.19
1 .19 
0.60

1.13
1.22
1.8&
1.09

1 .5  8 
2 .1 9  
2 .<*
1.39

500
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

1.18
1.17
1.*f3
1.28
1.08

1.69
1.71
2.19
1.19

1.05
1.07
1.19
1.20 
0 .5 9

0 .89  
1.20 
2 .16
1.Gfc

1.96
2*t6
2 .18
1.38

600

Planting
Early vegetative phase Lite vegetative phase Shooting Harvest

1.17
1.23
1*37
1.25
1.10

1.73
1.83
2.1L

«e

0 .9 3
1.02
1.22
1.20
0 .5 9

0.92

?:«
1.07

U B7
2.17
2.00
1.H0

(Continued)



Table It. (Contd.)
Levels of pot&saiue 
(g/plant)

Stage of aaapllpg Inter­
nal
leaf

it M

Ibflo- Inter- Kxter- 
rescence nal nalstalk stalk
on nolsfciire free basis)

Fruit Kalebud

Hasting * •
Early vegetative phase 1.98 • m • •0 late vegetative phase 2.15 • m • • •
Shooting — 1.67 — • — m

Harvest *» - 1.2k i.* 0.80 1.9»
Hinting urn • * • • *
Early vegetative phase 2.08 • • • • •

300 Late vegetative phase 2.15 «* • — — •
Shooting •» 1.69 m *
Harvest • m 1.21 1.31 0.80 1.61
Han ting m. * • «• «»
Safly vegetative phase 2.17 <•> •» • — •

bOO Late vegetative phase 2.15 *» 4m «* «e
Shooting 1.70 <■» — • «a»
Harvest • * 1.23 1.23 0.82 1.6h
Han ting • • 4m • •
Early vegetative phase 2*12 • •

500 Late vegetative phase 2.15 • - * m. *
Shooting - 1.7h - — — ..
Harvest * — 1.23 1.26 0.82 1.62
Han ting - *» «» «Sr m.

Ado Early vegetative phase 2*th - — • • •WWW Late vegetative phase 2.09 - • • - •

Shooting • 1.71 - * - •
Harvest • 1.17 1*35 0.82 1.63



t a b le  15.  E f f e c t  o f  potaasluEJ oo th e  n i tr o g e n  c o n te n t  a t  d i f f e r e n t  s ta g e *
o f  grow th *  S u aaa ry .

leave* of potassium Cora (g/plrjat)
m tu-
8 ten Pseudo­stea Petl- LasU lister* Info* Inter- Ester- 

Ole na* sal reacsncs sal nal leaf stalk stalk
($ H os moisture free basis)

Fruit Male
bed

0 1 .2 2 1.89 0.99 1 .1 0 1.85 2.13 1.6 8 1 .2k 1.3k 0.80 1 .6k
300 1 .2k 1.85 0.99 1 . 1 2 1.8 6 2 .1 2 1.69 1 .2 1 1.31 0.80 1.61
koo 1.2k 1.89 0.99 1 . 1 1 1.87 2.13 1.70 1.23 1.30 0.82 1 . *
500 1 .2 3 1.89 0.99 1 . 1 1 1.85 2 . 1 2 1.75 1.23 1.26 0.82 1.62
600 1 .2 2 1.87 1.00 1 .1 0 1.8 6 2 .1 0 1.71 1.17 1 .3 6 0.82 1 .6 3
c .0 .(5 s t) 0.05 • -
a te 0.05 0 .0 2 0.02 0.02 0.02 0.02 0.0k 0.02 0.02 0.01 Q.k5
Stag* of sampling
Planting 1.17 1.13 0.99 - • - - — - - -
Early vegetative phase1 .19 1. * 1.0 0 0.99 1.85 2.09 «a - - • -
late vegetative phase 1 *k0 2.17 1 .2 0 1 .2 2 2 .1 8 2.1** * - - • -
Shooting 1 .2 8 - 1 . 1 8 1.15 2.00 • 1.71 - * - m
Harvest 1 .1 0 * 0*60 1.0 6 1.39 . - 1 .2 1 1.31 0.81 1.63
C.D.<56) - • 0.09 • 0.13 - *» - m • -
Si» t e» «» 0.03 0.02 o.ofc ee

0 5O)
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(1,18 per cent) and pcttol* <1.15 per eent). The 
inflorescence contained 1,71 per eent of nitrogen*

2h lamina eng pseudostem the percentage of 
nitrogen declined to 1 ,3 9  per eent and 0 ,6 per eent 
respectively, At this stage stale bug had the highest 
percentage of nitrogen (1,63 per eent). She nitrogen 
in external stalk and Internal stalk vere 1 ,3 1 anajpeA a? n I*
1 ,2 1 respectively. Fruits had 0 ,8 1 per eent nitrogen.

She different levels of potassium had no signi­
ficant effect on the X content of on? of the plant 
organa studied,

M e l  uptake of nitrogen

Sable 16 gives data on the total uptake of 
nitrogen at four different stages of growth (early and 
late vegetative phaseef shooting phase and at harvest).

She uptake of nitrogen increased progressively 
with ths growth of the plant till the shooting U r n s ,  

Between shooting and harvsst there was a decline (Fig.b 
and Fig,6 ). cm an sverags 2,11 g of H was taken 
by the plant, at the early vegetative phase. She total 
uptake of nitrogen at the late vegetative phase was 
8,12 g per plant, Betwsen the two stages there was an
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Table 16. Kffec % of potasslua on total up taka of 
nitrogen

Levels of Stage of sanpling
potasslua(g/plant) larly vege* tatlve phase tative*®*" Shooting larvoat

(g/pl&nt)

0 2.1** 7.89 5l*8o •*3.sa
(2 6 6 ) (6 3 3 )

300 2*10 7*89 60.8 *♦5.87
(27 5 ) (67 1 )

M>0 2.02 8.11 60.7
(30 0 ) (6* 0 )

500 2*32 8.18 57.56 V9.9*
(2 5 2 ) (6 0 0

600 2*28 8.52 59.06 sa.ao
(27*0 (593)

C*L* 4» s» m a»

m 0.25 1.55 0.81

Hotel The figures in par an theses indicate thepercentage of ineraasa in total uptake of nitrogen eoopared to tha previous stage*
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increass of 273*8 per esnt* 3h« total uptake of M 
root to 59*06 g par plant at the footing tint, the 
percentage of ioanaM being at high aa 628A  par east* 
At bar vast a decrease in the total uptake vas observed 
(**8.06 g par plant).

Zavala of potacsiun had no significant influwee 
on the total uptrite of nitrogen as can ba seen fworn 
the data presented is Sable 16* At lata vegetative 
phaea anc at harvaat higher levels of K tended to 
result in higher uptake, Such a tendency vaa not noticed 
at the time of shooting* She highest uptake 8*52 g per 
plant observed at the late vegetative phase vas in !̂ « 
Hovever9 at the tine of shooting Kg recorded the 
highest uptake (60,8 g per plant). At harvest \  
vlth 5 2 ,2 g 2 per plant had the highest uptake of 
potasaiua* In all the three etages control recorded 
the lowest uptake*

Hltragen uptake in different organs

She data on the nitrogen uptake in various 
organs as affected by different levels of potassium 
end periods of growth ere furnished in Sable 17 end 
their summary in Sable 18*



Table 17. Effect of potassium cm the nitrogen uptake at different stages of growth

Levels ofpotasslisi(g/plnnt)
Stage of sampling Cora .%ri~ Pseudo* Peti* stea s tea ole(e/pl.nt)

Internalleaf

0
Burly vegetative phase Late vegetative phase Shooting Harvest

1.69
I'M
2.72

oo
“

11 6.661.51
16 .7 3
5.18

300
Early vegetative phase Late vegetative phase Shooting Harvest 3*05

0.026
0.C66

m

?:&
’IrU

600
Bsrly vegetative phase Late vegetative phase Shooting Harvest 1:13.61

0.0230.051 J’M
16*89
5 .C6

500
Early vegetative phase Late vegetative phase Shooting Bar est

2.059.02
3.56

0.0260.058 0.86
1.5316.125.08

600
Sarly vegetative phase Lets vegetative phase ShootingHarvest

1.*3
1%
3.83

0.0250.C69
0.81
1.5816.055.06

0*16
0.26
1*311*18

0*12

t s
1*20

0*150*261.77
1.19
0.13
0.25
1.80
1.19
0.12
0.251.78
1.20

3.256.0327.16
13.82

2.86
£.02
26.69
16.26

3.08
6.1927.2717.27
2.68 
6.36
18-J»

0.090.16

0.080.13

0.10
0 .16

0.08
0.13

0.09
0.13

(Continued)



Table 17. (Contd.)

Level® of potassium (g/plant)
Stag® of sa*qillng Inflore­scence Internal External stalk stalk (g/plant)

Fruit Male bud

0
Early vegetative phase
Late vegetative phaseShooting
Harvest b~9& 2.VI 1.6 2 15.98 Q~99

300
Early vegetative phase Lata vegetative phase 
$h<H>fr?y*c Harvest 503 2 . M

mm

i.& 17.38 1.00

**00
Early vegetative phaas Late vegetative phase Shooting Harvest 5>5

m

2 M 1*59
mm

mm

17.®* 1*00

500
Early vegetative phase Late vegetative phase Shooting 
Harvest 5158

*•

m

2 M 1*55
mm

16.06 0*99

000
Early vegetative phase Late vegetative phase Shooting Harvest 5*31

2 M ll&7

» 
i

h

mm

0*99



Table 18. Effect of potessiua on nitrogen uptake at different stages of growth * 
Hungary

Levels of potosslua (g/pltdat) C o m Merlsten Pseudo* Petiole 
stea(g/plant)

Laninas Internal
leaf

0 3*06 0.029 6.50 0.79 12.17 0.115
300 3.26 0.027 6.66 0.80 11.96 0.111
600 3*36 0.029 6 .50 0.86 12.26 0.113
500 3.62 0.033 6 .78 0.83 12.91 0.111
600 3*38 0.029 6.81 0.86 13*26 0.111
C.jU. V'S'/J 0.16 0.003 ue> m m •
BSmt 0.1? 0.052 0.12 0.03 0.38 0 .1 3

Stage of rwrafl Inc
Planting • • • . • «i»
Early vegetative phase 1.51 0.02 0.76 0.16 2.86 0.08
Late vegetativ, phase 1.85 o.e69 0 .15 0.25 6.18 0.13
Shooting 8.?6 - 16.52 1.78 26.96 an
Her mat 3*32 - 5.03 1.18 15*85 •
C.Ei (5'/c) 0.38 • 0.86 0.06 1*32 -
sk» * 0.13 * 0.28 0.09 0.62 *

(Continued)



fable 10 (Cantd.)

Levels of potassium (g/plant) Inflores­cence

0 »*.99
300 5.33
hoo 5.**5
§00 5.59
600 5.33
C»ii* <<3 “jc) -
m m  ♦ *» -

Stage of sampling
Flanting -
Early vegetative phase -
late vegetative phase -
Shooting 5.3^
Harvest -
C.S. (5/; -

Internal External Fruit Male bad stalk stalk (g/pl«nt)

2 M 1.62 15.99 0.99
2A2 1.62 17. 3& 1.00
2 M 1.59 17.®* 1.00
2 M 1.55 18.06 0.99
2.M 1.67 18.05 0.99

mm
*» 4* m

mm

as
- -

m

2.V3 1 .6 1
mm

17.62

e»

0.99
* «• mm
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With respeot to the period of growth the 
nitrogen uptake of organs increased with the age of 
the plant upto footing tloe, after which there wee 
a decline. At the early vegetative phaee the 
highest uptake of nitrogen vas noticed in the lanlna 
(£•$* g per plant) followed by coin (1.51 g per plant)* 
At late vegetative p h a s e  the laalna contained b.18 g 
per plant which increased to 26*$t g per plant at 
shooting* Com recorded an uptake of 1*85 g per plant 
in the late vegetative phase end 8*76 g per plant at 
the tine of shooting. In com, pseudostsa,petiole and 
lanlna there was significant increase in the uptake of 
nitrogen between early end late vegetative phases a s  

well as between g a la  vegetative phase and shooting*
At harvest highest uptake vas observed in fruits l*e*t 
17*62 g per plant which vas 36*68 per eent of the 
total uptake* At this stage laalna recorded an uptake 
15*85 g per plant (33 per cent of the total uptake)*

levels of potaasiua had significant effect 
on the uptake of nltrogsn by acne plant organs* 2b 
com increasing levels of potasslua increased the 
uptake of nitrogen upto 500 kg K^O per plant* Zhe 
highest uptake vas at 3*12 g per plant coopered to
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3*06 g psr plant in control* Zn aarlotan also the 
uptake of nitrogen vas war*am at Kj (0*033 & per 
plant). In psetsdestsm, petiole and lamina the uptake 
vas not slgnlf icantly influenced by the level of 
potasslua* In the ease of inflorescence and Internal 
stalk the uptake vas highest at Kj (5*59 g per plant 
end 2*^5 S per plant respectively). In fruit as the 
levels of potasslua Increased the uptake of nitrogen 
also increased, the hlghast hslng at 1^ (18*$5 g par 
plant) end louast at Xq (15*99 S par plant)* Of tha 
various organs saopled fruits had the highest uptaks of 
nitrogen*

DxszKiaoTioti of m o s m m w

Phosphorus percentage
Results of the study on the effect of different 

levels of potasslua w d  periods of growth on tha 
percentage of phosphorus in various organs are presented 
In table 19 and their suonaxy In table 20*

At the time of planting pseudostem had tha 
highest content of phosphorus (0*17 per cent)* At the 
early vegetative phase and also at late vegetative phase



Table 19* Effect of potaeelua an the phosphorus contest at different stages of grovth

levels of potasslua(g/plant) Stage of sampling Com
(* ?

Mari* Pseudo- Petiole Lami- steo sten nae
on nolsture free basis)

Inter­nalleaf

0
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

0.050.06
0*090.090*05

0.07
0.090*32
«to

0.17
0.190.210.13
0.07

0.10
o.t30.10
0.05

0.150-190*l£0.12

0*290.38e»

300
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

0.05o*050*120.100.07

0.050.06
0*33

0.190.20
0.27o.t|0.08

0.10
0.1^
0*090*06

0.08
0.230.170.15

0*270.%0

koo
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

0*06
0*070*130.11
0.09

0. 08 
8 3

0*200.200*22
1.W
0.09

0*12
0.150.100.07

0.120.21
0.150.16

S ii

5oo
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

0.08
Q.Ofc0.1**0.120.10

0.090.06
0*35

*****
Q

O
O

Q
O

0.110.160.16
0.07

0.130.230.170.15

«a
0.28
0.51

600
PlantingEarly vegetative phase Late vegetative phase Shooting Harvest

G.Cfe
0.050.16
0.130.11

0.050.050.33
OS

0.1^0.18
0.22
0.150.09

0.120.18
0.100.08

0.090.220.18
0.17

(K28
0.57

(Continued)



fable 19. (CootH.)

gSStlSn stage of sailing 
U/pCLfHt)

^LastingEarly vegetative pimse 0 Late vegetative phaseShootingHarvest
Plantitig
Bari? vegs tatlve phage 300 Late vegetative phase Shooting Harvest
Plsnting
S*rly vegetative phase **00 Late vegetative phase footing Harvest
PlantingEarly vegetative piiass 

500 Late vegetative phase ShOOtl&g Harvest
PlantingSerly vegetative p.-iase ®MU Lata vegetative phasa Shooting 
Harvest

a r f i o -  " i i S T " 1  F ru JL t  *w * M
w a d * .  “ £ } >  , t J k

(35 P o aolstura free basis)

•» m . ee

m

0*31
■m

oIl7
m

oil?
m

<•»

0.1**
m

£y*

oljs
•»

0*13 oTl8

«•»

ea»

0.15

m

ol30

ol38
m

cvty
0.19 0.18

•St

0.16
■m

0.31
«»

Q ~ k 0

1.20 oIl9
*»

«»

0.16 ol33
ee

Q M 0.20 oIa2

e»

0.16 ol33



Table 20. Sffoct of potassiua ae tha phosphorus c m  tent at different stag# a of growth •
Sumary

level of potaasiua (g/£Laot) Cora Msrietea Pseudo* Petiole Laainae 
stab

{$ P o» aoisture free basis)
internalleaf

0 0.065 0.150 0.150 0.092 0.1*2 0.327
300 0.077 0.150 0.160 0.100 0.166 0.337
*oo 0*066 0.160 0.160 0.105 0.158 0.3&
500 0.093 0.160 0.170 0.109 0.167 0-392
600 0.101 0.160 0.160 0.113 0.171 0.*26
e.i. csyj 0.009 • * 0.001 0.016 0.018
ass x 0.0O3 0.005 0.005 0.0C* 0.017 0.006

Stags of *wyl f ̂
Planting 0.056 0.070 0*170 * • *»
Harly vegetative phase O.Of^ 0.060 0.188 0.100 0.11* 0.280
Late vegetative phase 0.123 0.330 0.216 0.152 0.163 0.*70
Shooting 0.117 - 0.1*8 0.093 0.*12 -
Harvest 0.082 e» 0.100 0.069 0.150 -
c.l. csy j 0.016 • 0.2*0 0.013 0.023 -
HEs * 0.065 «e 0.008 O.O0» 0.008 *

(Coctlx.ued)



Sable 20. (Cootd.)

levels of potassium (g/plant)
#

InTlorea-
eenee Internaletalk

i* ?

AXtemal Fruit Male bud atalfe
m  moisture free baeis)

0 0*308 0.15*> 0.170 0*136 0.308
300 0.353 0.1/6 0.176 0 .15 2 0.298
oo 0.379 0.1V 8 0.178 0.158 0.310

500 0.396 0.198 0.19 8 0 .1 ih 0.326
600 0**112 0.196 0.216 0.156 0.332
€*!>. (S'jJ) Q.CK* - - • -
■mrnt 0.01*f - * - *

Stage af wm&ling
Planting w» *» • • -
Sar.ly vegetative gimm - . - «* -
h&trn vegetative pnatm - • m • «•»
Shooting 0.370 - * -
Harvest * 0.190 0.190 0 .150 0.310
c »d» csf; - - - • •
**»* m

CO
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the percentage of phosphorus vaa highest in internal 
leaf (0*26 per Gent and 0.^7 per eent respectively)*
At both these stages next to internal leaf pseudostea 
had the highest eon tent of phosphorus (0*19 per eent and 
0*22 per eent respectively}* Lamina had the highest 
content of phosphorite at the tine of shooting (0«M 
per cent), followed by inflorescence (0*37 per cent}*
When the plants were in the stage of harvest the highest 
percentage of phosphorus v m  recorded in sale bud (0*31 

per cent), while fruits had only 0*15 per cent phosphorus. 
When the different stages of grovth are considered, the 
content of phosphorus increased upto the late vegetative 
phase ana decreased thereafter in organa like com, 
pseudostea and petiola* Lanina, intamal leaf and 
neristen showed an increase in the percentage of phosphorus 
till the tine of shooting but between shooting and 
harvest there was a significant decline*

She levels of potaeelua had a significant effect 
on the content of phosphorus in com, petiole, laaina, 
internal leaf and inflorescence * in thescorgana as the 
level of potasslua increased tha percentage of phosphorus 
also increased* in com the increase vaa significant 
between ell levels of K| recording the highest percen­
tage of phosphorus (0,1 per cent)* She highest contact
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of phosphorus noted in Xaatna vas at \  vi*.t 0*17 
par oent* Of all tha organs aaapled internal leaf and 
inflorescence vara tha richest in phosphorus eontect, 
the hihest values raaordad being Q***3 par dent and 
0.W1 per cent respectively both at

fotaX aptaka of phosphorus

Observations on tot O. uptake of phosphorus are
furnished in fable 21*

As tha plants advanced is ago the uptake of 
phosphorus also lnoreased (Fig.? and Fig. 8)* At the 
early vegetative phase pXants absorbed on an average 
0.^2 g of phosphorus* An issrssss of 137*57 psr cent 
vas noticed In the totaX uptake of phosphorus between 
tha early and lata vegetative phase, tha total uptake 
at tha latter phaae being 0*901 g par pXant* At tha tine 
of footing the total uptake roaa to 6*75 g P** plant*
She peroentaga of Inoraaaa in tha total uptake observed 
betveen tha lata vegetative phase and shooting tine 
vas 593*01 per cent. During tha interval batvaen 
shooting and harvest there vas no narked increase in the 
total uptake* She total uptake of phosphorus at tha 
stage of harvest vas 7*00 g par plant* thereby Shoving 
an Inereaaa of 3*7 per eent over the previous stage*
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falAs at. Sffast ©f potasslun on the total uptake of phosphorus

Level© of 
potassiuu(g/plant)

itages of saapjlng
Sarty veg©- Let© vege­tative phase tatlve phase

( g M « t )

Shooting
i

Harvest

6 0.V8 0.81 5.97 5*73
(70* 3t) (637.*)

300 0.37 0.?k 6.57 6.55
(153*65) (602.99)

k©0 0.V5
(110^9) <6^?88) 7.18

500 0.V6 0.01 7.30 7.63
<117.67) (613.87)

600 0.36 1.30 7,18 7.98
(335.57) (V99.30)

C.B. (5JO m 0.1V 0.6k 0.79
m m  $ m 0.1k 0.22 8*30

liotet fh* figures la paranth©s©« indicate thepercentage of Inoreas© in th* total uptake of phosphorus e « * > a r e d  to th© previous ©tag©.
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bevels of potassium had significant Influence 
on tha uptake of phosphorus at lata vegetative phase* 
silooting and harvest* At the late vegetative phase tha 
highest value vaa obtained at \  (1*198 g per plant) 
vhlch v a a  W8.G6 par eent aore than that of control 
(0.809 g per plant)* When tha plante were at shooting* 
significant difference In the uptake of phosphorus vaa 
notieed between eontrol and treatments from Kg onwards.
The highest uptake v a a  notieed at (7*2 g per plant) 
vhlch v a a  20*6 per oent aore than that of control 
(5*97 g per plant)* At the tins of harvest there v a a  

significant difference In total uptake between control 
and treatments as vail a a  between the treatments. She 
highest uptake vaa recorded In plants receiving 600 g 
KgO per plant (7*92 g per plant)* There vas an Increase 
of 38*22 per cent ever that of control (5.73 g per plant).

Phosphorus uptake In different organs

The data on the uptake of phosphorus in 
different organa in relation to different levels of 
potasslua end the period of grovth are given In Table 22 
and their summary In Table 23*

In corm* pseudo stem* petiole and laaina tha 
uptake of phosphorus Increased upto shooting but



Table 22. Effect of potassium on the phosphorus uptake at different staves of growth

Levels of potassium (g/plent) Stage of sailing Coro Meri- Pseu- Peti- Lamina* stem dosteo ale
U/plnt)

Internal
leaf

0.0150.0260*1160*060

0.2>?
? : «
1*260

0*018
0.026

0.0120*0260.132
©*©73

2.666
1*502

0.018
0.025

*»

0*0160*0310.169
0.079

0*1780.6112.H6
1.778

0*020
0*031

0.0150*0360.1J*
0.07$

0.2060.661
2*3381.9»

0.0170*0310.031

0.0160.0J60.W60.085

0*1290.6652*6260*221

0*0200.036

0
Early vegetative phase late vegetative phase Shooting Harvest

0.076
0.123
0.5<*0.116

0.006
0.007 0.1120.2570.169

0.59§

360
Early vegetative phase late vegetative phase Shooting 
Harvest

HR
0.669
0.195

0.006
0.007

as *s0.208
0.663

600
Early vegetative phase Late vegetative phaseShootingHarvest

0.0760.182
<67570.255

0.006
0.008

0.1570*2700*200
0.779

500 Early vegetative phase Late vegetative phase Shooting 
Harvest

0.0730.2010.800
0.317

0.008
0.009

m
&SJ
0.2030.82?

600
Early vegetative phase Late vegetative phase Shooting Harvest

©odd
0.0076.008 0*1130.288

1.8720.797

(Continue*)



t m *  22. (Cantd*)

Level® at 
<g/plant)

S t a y  o f  ««% ap1 i n g
Inf lore#- Internal &xtamal cence stalk stalk

(g/plant)

Fruit Male

Early vegetative phase Lats vegetative phase footing Harvest 0,911 0.3^ 0*206 2.762 0*137

300

MX>

Early vegetative phase lets vegetative phase Shooting Harvest
Early vegetative phase late vegetative phase
ShootingHarvest

1 *11*

1*230

0.351 0.220 3.282 0*190

0*375 0*218 3*506 0.195
Early vegetative phase 

500 Late vegetative phase Shooting Harvest 1.2MJ 0.393 0.23* 3*5*^ 0.200
Early vegetative phaee 600 Late vegetative phase 
boating Hurveet

1.280 0.^01 0*266 3.590 0*202



«3» fiffect of potassium m  ths phosphorus uptake at different stags® of growth 
awsas?

bevel* of potaasiua (g/plaat) Cara Heristea Petiole baoinae
(^/plant)

0

**0Q
§00
600
c • o .e if ;
S B  ♦

Stage «f whites 
Every vegetative phase 
Late vegetative phase

«g
Harvest
CJD. 
aBa *

0*** 0.006 0.56
0*22 0.006 0.0*
0*26 0.007 0.0*
0*29 0.007 0.67
0*^1 0.007 0.63
0.03 «e SB
1.18 • 0.0*

0.06 0.007 0.1**
Q.18 0.008 0.27
0.72 S* 1.0*
0.25 - 0.73
u.05 - 0.10
0.**3 - 0.03

0.059 0.97 0.022
0.063 1.1** 0.022
0.073 1.0* 0.025
0.073 0.21 0.025
0.00* 0.31 0.028
0.001 0.0* 0.002
0.003 0.0*5 0.002

0.03 0.18 0.02
0.03 0.**2 0.03
0.0* 2.0* •
0.07 1.73 -
0.03 0.13 •
0.008 0.0* •

(Continued)



Table 23 <C«te.)

levels of potasslua (g/plant) Inflores­cence Internal External •talk stalk Fruit Kale tad

0 0.91 0.32 0.21 2.76 o.-fc
300 1.t1 0.35 0*22 3.28 0,19
h m 1.23 0.37 0*22 3.51 0.20
5@o 1.2fc 0*39 0 .2 3 3.51* 0.20
600 1.28 O.kO 0.27 3.59 0.20
0.0. (Ŝ c) • - *» * -
SEa ̂ «w «• ** * *

Stage of saqpllng
n m t s m «• • m «» -
Early vegetative phase •» • • - •
Lste vegetative phase • • • m •
Shooting 1.16 •» OS m -

Harvest - 0.37 0.23 3*3^ 0.19
C.». Ibp • m - - e»

Sgfi $

oo
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declined thereafter. At the early and late vegetative 
phases and at shooting lanina recorded the highest 
uptake of phosphorus, 0,17 6, 0.M5 and 2 .2W- g per plant 
respectively. Shis vas M.02 per cent, Mf,5 per cant 
and 3 6 .12 per sent respectively of the total phosphorus 
uptake at the early and late vegetative phase and at 
ahooting. Pseud os tea had 31.7 per eent of total 
phosphorus uptake at the early vegetative phaae 29*10 
per cent at late vegetative phase and 3 1* 15 per eent at 
shooting time.

She phosphorus content vas concentrated the 
fruits at tha tins of harvsst vis., 3*3^ S P«r plant 
(t+8.26 per cent of the total uptake) compared to lanina 
which recorded 1*73 8 per plant. Lanina contained only 
25 per cent of the total uptake of phosphorus. She 
uptake of phosphorus by com at harvest vas 0.25 8 

(3*6 per cent).

Levels of potasslua had a significant influence 
on the uptake of phosphorus by the organs like com, 
petiole, lanlna end Internal leaf. 2h com the 
highest uptake obtained was at \  which vas 82.1*1- 
per cent more than that of control, m  petiole an 
Ineieast of 25«**2 par eent vas noticed in plants
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receiving 600 g KjO pgr plant compared to control. In 
lamina tills was Jfr*g por cent while It vii 26.65 per cent 
In the Internal leaf* So significant Influence was 
obtained In the cane of peeudostem and meriatem* m  the 
reproductive parts via*, Inflorescence, fruit, Internal 
and external italic and sale bud, there was significant 
Increase In the uptake of phosphorus with lncraasing 
Itvals of potassium* The percentage of Increase noted 
over control in Inflorescence was M>*05 psr cent and In 
fruits 30*00 per eent*

At harvest all the reproductive parts had a 
higher phosphorus uptake compared to vegetative plant parte*

DldTEIBUTION OP POTASSIUM

Potaeelua percentage
lha percentage of potaeelua In different plant 

parte at planting and at four different stages of growth 
vis., at early and late vegetative phases, shooting and 
harvest as influenced toy different levels of potassium 
art furnished In Table and their aumaaiy In Table 25*

Among the different organs, psetsdostem had the 
highest content of potassium (3*16 per eent) at planting*



Zable 2*»« Effect of pataaelun on growth

Mtaselw 3f te*pilng
(g/flant)

0  Planting
Xarly vegektivi paaae Late vegetative phaae EhOOtlng Harvest
Planting
Bsrljr vegetative piiaee 300 Late vegetative priaae« looting Harvest
JteikagEarly vegetative pbaee MJO Late vegetative pbaseShooting Harvest
Planting
Early vegststive phaaa 500 Late vegetative phaseShottingHarvest
SlantingEarly vegetative pham  Late vegetative phase Shooting Harvest

potaaatap content at different stages of

Cora Itari* Paeo» Peti- Lealnae stem costes ole
(% KgO oc aoletere free basis)

Inter-nalleaf

2*512*15
2*313.M

2.973*233.51
m

3*16
* 1*5

2̂ 983.93m
2.65 3.22 2.5« 1.71

in

2.612*05**.66m
2.93>16C65

Si1
Ml 5.>*6
i&

2I&
1:82.13

3.765.19
a*

a»

2*23
f:lS
&

tilf:$
e»

2.98
8l̂ n

& 1:11
&

2*M2.**|6*0?*♦.20*♦.7?

3.212.936*3(5
«*

fcS10.177*166.93
&6*033.75 3A23.06

i s
ea

2.252*526*3?5*095.09

2.71 3.23
f:SI ,?:!£7*237.53

in
3*11

6.193*803*16
C058,06

(Conte* }



table 2*. (Contd.)

Levels of 
petaesisai (g/plant) Htage of sampling Inflores- Internal External Fruit M t  bud cence stalk stalk

(Jl KgG on isaisture free basis)

300

*00

500

Plan ting • m * • m
Burly vegetative phase *» m. • *
Bate vegetative phase • <* • *Shooting *.7o «• * mHarvest - 7*07 *.16 - 2.5*
Planting • •> m m mEarly vegetative phase «• • ~ m mlate vegetative phase • •» «• m mShooting 5*28 «■* w m m
Harvest • 7*96 1**1 3*36
Planting at e» - m s»

Bally vegetative phase Bate vegetative phase **

e» •
*»

*
Bhooting 6*26 * * *

Harvest m 8.83 7.90 1.7* 3.95
Planting - a* • • «e

Sarly vegetative phass • • ~ mm m

Late vegetative phase • - — • <mm

Shooting 7.01 e» as ee e»

Harvest - 9.57 10.18 2*36 h.m
Planting • • a . * •

Baity vegetative phase Bate vegetative phase
e» * * * *»

Shooting 7^98 mm * - •

Harvest * 10.21 11.68 2 M 5.19



Tafcle 25* Effect of potassium <m potassium content at different stages of growth •Suraary

Levels of potassium (g/piant) Com Hvristsi
(* V

Pseudo* Petiole Laninas a ten
m  moisture flee Oasis)

Internalleaf

0 2.97 3.17 **.18 3.53 2.58 **.38
300 3***8 3.55 *t*71 3.87 2.77 **.50
**00 3.62 3*72 5.18 **.50 3.33 5.15
500 3.97 **•11 6*26 5.2® 3*69 5.9*
600 **.27 **.36 6.67 5.72 **.0© 5.**
c.L*csy^ 0*S& 0*09 0.03 0*05 0.17 0.31
m m t

Stage of saspllna

0*10 0*03 0*08 0*15 0*06 0.10

KUnting 2*1*0 2*99 3.16 m - •
Early vegetative phase 3.00 3.83 3.17 2*82 3.81
Late vegetative phase 5.13 5.35 3*67 6.65 **.57 6.55
Shooting 3.91 - 5.58 5.01 3.13 •
Harvest L*^3 * 5.®* 3.62 2.55 -
C.JD* (5-f.J 0.33 * 0.39 0.37 0.19 -
Efts ♦ 0*10 - 0.1** 0*10 0.1** •

(Continued)



table 25. (Cootd.)

Levels of potassiun (g/plant) Inflorea- Internal eenee stalk
(*

Fruit Male bad 
m  sioisture free basis)

0 *♦.70 7.07 *♦.16 t.ofc 2.0*
300 5.28 7.96 6.78 1.M 3.36
*♦00 6.26 8.83 7.90 1.* 3.85
500 7.01 9.57 10.18 2.36 »*.®5
600 7.98 10.21 11.68 2.**5 5.19

as • • .
sia* - • • • *

Stage of sailing
fleeting • as sa> * •
Early 'vegetative phase - • eft aft -
Late vegetative phase a* 4ft •
Shooting 6.25 • - 4ft •
Harvest «e 8.73 8.* 1.82 *♦.(*
C.L. (Sp as • • aft -
SEm *

<x>CO
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Neristea recorded the least (2*99 per cent)* when the 
plants reached the early vegetative phase also, 
pseudostea was ripest is potaesiua (3 .8 3 per eent) 
closely followed by Internal leaf (3*81 per cent).
Petiole had only 3*1? per eent or potassium. At late 
vegetative phase the content of potassium In petiole 
and internal leaf increased eonsider&bly^vls*, 6.65 and 
6*55 per eent respectively, recording an increase of 
110 per eent in the former and 72 per eent in the latter, 
compared to the previous stages* the potassium content 
in the laaina at early vegetative phase was 2*82 per cent 
and it Increased to ***57 per cent during the late 
vegetative phase* At the time of shooting significant 
reduction In the percentage of potasslua was observed 
In petiole, laaina and cora* the rats of reduction 
being 25 per cent in petiole 32 in lamina and 4* in cora* 
Inflorescence (8*2$ per cent) had the highest content 
of potassium at this stags* &  pssudostea there was 
52 psr cent lnereass in ths coetsnt of potasslua bstvssn 
the late vegetative phase end shooting* this was ths 
only vegetative part that recorded an ineisass between 
shooting end harvest (26 per cent inoreacs) althoutfi 
the increase was not sign if leant* At the time of 
harvest the internal stalk with 8*73 per cent of potssslua 
and external stalk with 8*1** per cent of potaeelua
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were rich eat in potassium* Fruits had 1*62 par east 
of the element*

The varying level* of potassium had a significant 
influence on the X oontant of almost all the plant parts* 
It increased with increasing lsveCLs of K. Among the 
vegetative parte, the percentage of increase over that 
of control vaa highest in paeudoatera (60 per cent) 
followed by lamina (55 per sent)* In the reproductive 
parts, in external stalk there was a difference of 181 
per cent in the content of potassium between ^  and 
central* In fruits this was only 77 per cent*

fetal uptake of potassium

Table 26 presents data on the total uptake of 
potassium.

She total uptake of potassium continued to 
increase throughout tho duration of the crop (Fig *9 and 
Fig* 10). It was seen that 11*25 g of the element was 
taken bp by the plants during early vegetative phase, 
which increased to 28*k6 g por plant at the lata 
vegetative phase, recording an increase of 153 per cent* 
During the interval between maximum vegetative phase 
and shooting the total uptake of potassium increased
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TabiU 26* Sffeet at potageliaa on tha total uptake ofPOtilSlUB

Levels of potaaalun 
(g/plant)

stage of sampling
Marly vege*» l*te vege­tative phase tative phase Shooting Harvest

0 11*10 19*20 122.22 126.7**
<73) <537)

300 9*33 23*29 1^7.50 1**6*62
(150) (633)

LOO 12.51* 28.82 169*28 17S.10
<130) (**87)

§00 11*67 > . i e 20**90 212*03
<193) (**99)

600 11*62 36.83 220*11 22$ .00
<217) <**98 >

Q«L* 0^) «6 1.3* 8*36 10*W0
aas* $ m 2 .ah 2*79 3***7

Hotel She figures in parahtheaes incloate tiiepercentage of lipre&se In the total uptake of potaesiwa caspared Ilk the previous stage*
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vsry rapidly ($07 per cant increase), i*c« ths total 
uptake recorded at the tine of footing vat 172*8 g 
per plant. Between shooting end harvest the increase 
vat nominal <2 per cent)*

Levels of potassium significantly influenced 
the total upt•■&© of potassium, at three different stages 
of growth after the application of the nutrients namely 
late vegetative phaeê  shooting tine and harvest* increased 
levels of potassium invariably resulted in Increased 
uptake* In all the three stages mentioned above the 
highest uptake was noticed at the highest level of 
potatsiua and the lowest in control* the difference in 
total uptake vat HtajrlwuH at the late vegetative phase 
vhere total uptake at \  vas 92 per cent higher than 
that of control. At the time of shooting this vat 
80*09 per cent end at harvest 77*53 cent*

?3TASaiUi4 UPTAKE II. DJFFM^HT (BQAM

Results of the study cm the uptake of potassium 
in different organs ss influenced by different levels 
of potacsiua at four different stages of growth are 
furnished in Sable 27 and their canary in Table 28*

Stage of growth had a significant influence on 
the uptake of potassium by different organs* In the



T able 27m E f f e c t  o f p o ta ssiu m  on th e  p o ta ss& sa  uptsfce a t  d i f f e r e n t  s ta g e s  o f  grow th

Levels of potassium (g/pl^nt) Stag® of aaapllng Cora Meri- Pseudo* 
stass stew

(g/plant)
Petiole Lealiiae

0 Early vegetative ^ a M  
Late vegetative phase
Shooting
Harvest

2.72 1**66
’Srti

0.06
0.06«*

2*21
£ 8
35.33

0.16
0*82
a s

6.36

17.11

300
Early vegetative phase 
Late vegetative phase 
footing 
Harvest

2.9*6.56
23.7912.19

0.#*0.10
2.67
8.6362.16
39.12

0.*21.126.086.56

6.336.2339.0621.60

6oo Early vegetative phase 
Late vegetstiv-- pitase Shooting 
Harvest

3*177.1923*7213.96

0.060.12 3.1810.5696.36
60*75

0.151.50
6.753.73

6.62
0.05

a s

500
Early vegetative phase 
Late vegetative phase Shooting 
Harvest

I ' l l0*00
29.6316.31

0.C60.17
ea

3.3113*0197.0660.09

0.13

fcfi
A S66.9737*f6

000
Early v® ;®tative phase 
Late vegetative phase 
Shooting 
Harvest

kU
35.5917.59

o.tf*0.15
ea

e»

M Itp.1997.0266.96

0.121.781C.6C
6.31

6.1812.6252.20
6 1*22

( C o i t i m e d )

C£5oo



1Kfc&a 27. (Contd.)

Levels of potcaalua <g/pla»t) Stage of sampling Internalleaf
Inflo- Inter- reeeence nal

ilelk(g/plant)

Exter*nal
stalk

Fruit Male M

0
Early vegetative phase Lata vegetative phase Sbooting Harve&t

0.150.33
<a»

13.97 13.77

«e«e
«e»

5.03
ee

23.29 i n

JOO
Early vegetative phase Late vegetative phase 6h . *-< tlLVg Harvest

0.160*̂ +2
mm

m

16.65
«e i L

ea

«e»

mm

8 .3 7 30.50
mm

alii

Loo
Early vegetative phase Late vegetative phage Shooting Harvest

0.19©•**1
«e<ae 20.28

mm

17,#* 9163 38.M* 2738

500
Early vegetative phase
Lata vegetative n*as*Shooting
Harvest

0.150.50
«*

mm

se

21.91
ae>

ll.97

as

12 A 6

mm

mm

mm

51.18

«e

2I97

600
Early vegetative phase 
Late vegetative phase
ShootingHarvest

0.16
0.51

e» a*».S3
*»

20.99
mm

1^.37 56137 3*17



Table 28. Effect of potassium on the potassium uptake of different stages of growth busoory

Levels of potassium (g/plant) Com Meriatea Pseudo* Petiole Laotnae internalstaa leaf
(g/plant)

0 7.17
300 9.52
LOO 9.96
500 11.39
600 13.39
C.L. (S'/j) 0.071
«to i 0.27
Stage of sampling
Early vegetative phase 2.76
Late vegetative phase 7.18
Shooting 26*60
Harvest 11*88
0.0.15/0 1*21
SEa ♦ 0*39m

0.067 19.65 2.63 15.56 0.26

0*053 22.79 3.06 17.75 0.26
0.061 s?*m 2.97 22.05 0.28
0.077 36.86 3.75 S6.S6 0.36
0.0 7* 36.20 6.06 27.56 O.f*
0.009 2.75 o.55 2.18 0.06
0.003 0.76 0.18 0.73 0.01

0.C6 2.87 0.61 6.31 0.16
0.12 10.95 1 .3 9 8.86 0.68
• 76.27 7.60 6 3.66 *
• 6i*i0 *.1*1 29*86 -
* 3 .1 1 0.56 1.96 -
* 1.01 0 .18 Q.0» m .

(Continued)



Tati# 28. (Coeid*}

hessls of potasslua (g/plant) Inflores- Internal External Fruit M^Le boc
eeset stalk stalk

(g/plant)

6 13*97 13.77 5*03 23.29 1.79
300 16*65 15.97 8.37 30.50 2 .1 2
**QQ 20.28 17.#» 9.63 38.M* 2.38
500 21.91 18.97 12^5 5 1 . 1 8 2.97
600 2^.83 20.99 *.37 56.37 3.17

- - - • -
i£s 4 • * • • **
Stags of aaapllng
Planting • • • - •
Barl̂ r vegetative phase • as - * •
late vegetative phase * • * • *
Shooting 19.53 • . * •
aarrest - 17*^7 9.81 39.96 2>9
C.C. (5 /.; - * - • -
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vegetative organ* the uptake of potaaaiua recorded a 
aignlflo nt increac* froa the early vegetative phase 
till the tine of shooting and declined thereafter* At 
the early vegetative p h a a e  M  per cent of the total 
uptake of potaaalua v a *  accounted for by the laaina* 
Paeudostea had 27 per cent cf the total upt. ke and cora 
2d per cent. Paeudoatea recorded the higheat uptake 
of potaaalua at the late vegetative phaae v iz* , 38 
per cent of the total uptake, followed by laaina <31 
per cent) and corn (2$ per cent)* At the tlae of ahootlng 
also the uptake of potaaalua v a c  aaglaua in paeudostea 
(Mf per oent of the total uptake)* Laaina oaae aecond 
with 25 per oent of the total intake* Eleven per eent 
of the total uptake vaa concentrated in lnfloreaeenee*
At harvest also the aaxlsua uptake of potaaslua vac by 
paeudoatea (28*91 per cent)* Fruits contributed to 
2*+ per cent of the total uptake*

She uptake of potaaalim vas significantly 
influenced by the level* of potaaalua* In all tha 
vegetative and reproductive plant parts the uptake of 
potaaalua algnlfle&ntly inoreaaed with the increasing 
level* of potaaalua* Batvcen ell level a of potaMlua,



there w a s  significant difference with \  recording 
the highest value and control the lowest* In ths csss 
of coxa \  took up 8h par cent aare potasslua than 
control. rscordsd 86 and 77 per cent aorc uptake 
than control in pscudoctea and laaina* However* the 
difference in uptake between \  and control was a a x ls u n  

in fruits (*2 per cent)*



Vi*L5CU56LOn
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Discussion

©is studies reported In this thesis ere the 
sesond in series of nutritions! studies on ralnfed banana* 
Kerala ranks first in the country as far as area under 
banana is concerned, and of these eighty per cent are 
grown under ralnfed conditions* Although banana 
research in the State dates back to tfkos, unfortunately 
the major eaphaaic was only on irrigated bananas* ©is 
studies on nitrogen in rein fad bananas, conducted 
earlier in the Department of Pomology, College of Hortl* 
culture (Valsamma Mathew, 1980), has eagihasissd the 
need for adequate understanding of the ralnfed bananaa, 
through detailed experimentation, so as to arrive at 
proper reeonsnndation on the various nutritional needs* 
Kitrogen and potassium have been found to be of major 
importance in banena nutrition (K orris and Ayyar, 19**2f 
Summerville, 19M*j lang mad Pao, 19631 Osborne and 
Hewitt, 1963} Jagirdar and Jnsarl, 1966} Tvyford, 1967} 
Martin-prevel, 1969! turner end ftti.1, 1970} Lahav, 1973)* 
©i® present investigations on potassium nutrition, 
have been useful to understand the uptake pattern of 
the major nutrients, as affected by different levels 
of applied potasslufli* ©is salient results ars discussed 
here*
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ths Investigation consisted of two parts, 
naaely (1) ths offset of pot&eaiua on morphological 
characters, yield and quality attributes and (2) uptake 
pattern of potasslua and other eleaents as Influenced 
bp different levels of potasslua*

Effect of potasalna o n  Morphological e h a r e e t e r s

She various morphological characters studied 
In this experiment eonslsted of height and girth of 
pseudoetea, number of functional leaves and total leaf 
area* Potasslua was not found to influence the 
expression of morphological characters, except the 
height of pseudoetea, unlike in the caee of nitrogen. 
Telsaaaa Mathew (1980) reported increased vegetative 
vigour of the plant In a H  the aorphologleal characters 
due to application of N. According to Hernades Medina 
and Lugo Lopes (1967), high potasslua favoured better 
plant development* In the present study, there was 
significant difference between treatments, In the 
height of pseudoetea, highest value being at Woo g 
KgO/plont and 300 g during late vegetative
phase and shooting respectively. Increased leaf area 
although not significant was noticed at 600 g XgQ 
per plant, In which treatment the ultimate yield was 
the highest* the possible correlation between leaf area
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and yield la thus Indicated. Bo (1968a) and Xbaotla
(1972), had reported that potassium increased 

the height end girth of pseudostem. Lacoevilhe (1973) 
indicated that potassium application Influenced the 
number of leases.

She duration of the crop was found to he 
markedly influenced by the amount of KgO applied. Shis 
was mainly due to the earlier flowering noticed at 
higher levels of BL,0. A difference of 23 days was 
noticed between control and 600 g JSjO per plant.
Duration between Shooting and harvest was not eignlfl- 
cently influenced by different levels of XgO. Unlike 
In the case of potassium, higher levels of nitrogen 
was found to prolong the duration of the banana crop 
In earlier studies (Vslsaama Mathew, 1980). In ths 
ease of nitrogen, the Influence of higher doses was 
reported to be more evident between shooting and harvsst 
than during pre-shooting. Apparently nitrogen exerts 
more Influenos on bunch development than potassium.

She synergic affects of nitrogen and potassium 
are noteworthy. While M has been responsible for 
delaying the or op, the effeet «  KjO. as brought oat 
by this study, has been in a reverse direction. A



107

combination of X and K in correct proportion it 
therefore necessary for Manipulating orop growth,
%hieh it a toll established foot (Croucher ana 
Mitchell, 19**0; SuansrvlUe, 1SM*; Bhangoo *1 El*» 
1966; Mslin, 1970).

Effect of potataliiB on yield and yield attributes
She study hat brought out dearly the effect 

of potassium on the yield of banana. She yield 
increased along vith ths levels of applied potasslua. 
She earlier studies on nitrogen nutrition (Valsaroa 
Hcthev, 1980} shoved a similar effect in the case of 
nitrogen also, but after a certain dose i.e. 200 g X 
per plant, the yield was found to decrease. Fro© the 
present study, It could be presumed that the opticum 
level of potassium probably lies above the range 
covered. As pointed out earlier tin 600 g K^0 per 
plant there was a linear response (Fig.2). Further 
studies with higher doses of KgO mist be taken UP, to 
determine the optlmua dose. Decreased yield due to 
potassium application had been reported by various 
voUcers (Polegrin, 19531 fangand Pao 1962; hecuhha 
and Fraga, 1963; Osborne and Esvitt, 1963; Moreau and 
Bobin, 1972; Oareta £L., 1980; l«ahav ft& il«t 1981 )•



1C8

Ha* earlier reports by Gandhi (1951 )* Gopalan Hair 
(1953)* Butler (1960) and Vadivel (1976), that 
potassium did not influence the yield does not appear 
to he corxwct.

the attribute* responsible for increase in 
yield, vere foisid to be the weight of hand, number of 
hands, number of fingers, and average weight of 
finger, thus it will be seen that all these gave 
ineraased values, by virtue of applied potassium.
Jaglrdar and insari (1966) had reported an Increase in 
the number of fingers by epplination of potassium.
Bhangoo g&» (1962) recorded an inerease in the 
nuaber of hands and Xang and Fuo (1962) an increase in 
the average weight of fingers. She observation is of 
interest on a comparative basis. Bie earlier studies 
on nitrogen (Valsanma Mathew, 1980), where either 
the number of hands, or number of fingers were not 
influenced by nitrogen in rainfed bananas, time emphasize 
the necessity for application of Kg0 in rainfed banana, 
where application of nitrogen alone is usually dons, 
by the farmers in Kerala. 3he necessity for the 
balanced application of fertilisers in irrigatsd 
bansnas had been wall understood (Felegrin, 1953}
Bhangoo &  Jl., 1962} Veeraragh&van, 1972 snd Filial 
SiAet 1977)
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Trait quality

P o U n l w  narkedly iisproved the quality of 
fruits with respect to *SS, total sugars, reducing 
sugars, sugar acid ratio and acidity* This was mors 
pronounced In the eaaa of total sugars ($*•£*» !>•* east 
increase at \  over control), and sugar acid ratio 
(25*53 per cant increase at ^  osar control). Ths 
lowest acidity was obtained at Kg which was 1^.9^ 
per eent less than that of control* The highest 
per eent of reducing sugar was obtained at 500 g KgO 
per plant* Qualitative improvement brought about by 
the application of potassium Is thus svident which 
had been reported by Bo (1968b), Vadlvel (1976) and 
Singh £* gl* (1977)*

Dry natter production

Dry natter production vas sost rapid between 
the late vegetative phase and shooting tine, the 
percentage increase being 699*52* Shis alght be 
because of the fact that the plant showed a very high 
rate of growth during this period* Increased XgO 
levels always resulted In increased dry matter produ­
ction, similar results were obtained by Summerville 
(1$MO and Vadlvel (1976)* Between shooting and harvest
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the increase In dry setter production wee only 
nominal. She vegetative growth of the plant showed 
a declining treed during this period. Mobilisation 
of nutrients to the developing bunches and the 
resultant astabdUc changes night have also contri­
buted for the decreased vegetative vigour of plants.
Sharing this period the increase in dry natter production 
observed was due to bunch development. Shis is in 
accordance with the findings of Twyford and Walmsley
(1973).

In the present study, the total dry natter 
content at the tine of harvest ranged fron *t»58 kg in 
control to 5.32 kg in which was coaparabls to the 
earlier expertise*}ts conducted on H nutrition (Yalsanna 
Mathew, 1980). Balllon jfc gl* (1933) had obtained a 
dry natter content of 18 kg per plant in Dwarf Cavendish 
bansna. Mertinprevel (1962) reported a dry natter 
aceunulation of 6.5 kg per plant. Xn k c ^ n  bananas, 
a wide range of H.5 to to kg per plant was recorded by 
aolsnd (1960). She values obtained here ere low 
coopered to these figures, but is in line with the 
findings of twyford and Malndey (1973), who recorded 
a dry weight of 5*15 kg in ftobosta banana. She dry natter
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production under our condition seems to bo lav, 
which In turn might be one of the reasons for conpara* 
tively lower bunch weight*

She percentage of dry setter accumulation in 
fruits, out of the total dry weight of the plant 
ranged between W2 and per eent In different treatments, 
Shue, It Is evident that unlike nitrogen, which at 
higher levels caused more of vegetative growth than 
yield (Valsawm Mathew, 1980); higher levels of 
potassium did not tend to aarely increase the vegetative 
growth, there was a proportionate increase in the 
yield aleo*

Pry natter accumulation in vegetative organs 
continued till shooting, but declined towards harvest*
A similar trend was also reported by Twyford and 
Wellesley (1973) in Kobusta banana* She loss in weight 
say be due to the decreased growth and faster senescence 
of vegetative organs*

Hutrient uptake
She uptake of three aajor eleoents namely, 

nitrogen, phosphorus and potasslue by different plant 
organa was studied in detail* She total uptake of
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nitrogen increased upto the stage of shooting, and 
declined th e re a fte r (Fig.HO, irrespective of the 
amount of potaiHun applied. Somerville (19*^),
Twyford and Walssley (19?b) and Yeeranna a$t dl*(1976) 
observed that in banana, nitrogen uptake vas at its 
peak during late vegetative phase end thereafter 
showed a declining trend. Aahckkuaar (1977) reported 
that in Bobuata banana a decrease in the total uptake 
of Bltxogen was notiosd after ahootlng. Two possible 
reasons for this phanoseaa are (1) the loae of older 
leaves dus to drying up and (a ) possible tran&ocation 
of nitrogen froa nother plant to suckers*

The percentage of nitrogen in the various 
plant parts aasg&ed, did not mov significant difference 
between the different treatments. Thus the depressing 
effect of higher levels of potaasiua on ths uptake of 
nitrogen as reported by Ho (1969a), and Lah&v (1973) 
was not evident Sxi the present study* &  this study 
the level of KgO applied did not seen to have reached 
the laaxiBusj level, as there was a linear increase in 
yield upto 600 g K^O per plant* hi com, paeudostea, 
petiole and lamina, the percentage of nitrogen vas 
m&xiMm at the late vegetative phase, and ehoved a
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decreasing trend towards bootleg and reached a 
minimum at harvest. A similar trend in the uptake of 
nitrogen by vegetative organa vae reported by Vadivel 
(1976) and Garcia £&» (1980).

The total uptake of phosphorus continued to 
inere&ae throughout the duration of the crop (Fig. 5). 
She levels of potassium significantly increased the 
uptake of phosphorus. Possibly this vas due to 
synergestio relationship that existed between K and P, 
as reported by Imhsv (1973)* the uptake of phosphorus 
by banana was very low9 compared to that of nitrogen 
and potassium. The phosphorus requirement of banana 
is such loss than that of nitrogen and phosphorus 
(Morris and Ayysr, 19b2$ Jacob and Vsxkull, 1980$
Matin-prevel, 196b| Turner, 1969$ Jauharl j| » 197b 
and Vadivel, 1976). The maximum uptake of phosphorus 
occurred during the period between late vegetative 
phase and shooting tins. After shooting, a decrease 
in the content of phosphorus In vegetative organs was 
observed} Indicating a possibility of aoblllsatlon of 
this element to the reproductive parts. Montagut and 
Martln-prevel (196b) had claimed that total uptake of 
?205 oea»d at .hooting and FjOj . u  M l i « l  trm tt.
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vegetative organs, for fruit development. witfc 
respect to the total uptake of phosphorus, the sane 
Increased till harvest as vas reported by Vadivel (1976).

Asong the nutrients, the uptake of potaasiua 
vas the highest, compared to the other two elements.
She total uptake of potaesiua continued to inerease 
until harvest* A sisdlar result vas obtained by 
Valsamaa Mathev <1980) in her studies in nitrogen 
nutrition. Increasing levels of potaesiua increased 
the uptake of the eaae elansnt. Shat high applications 
of potaasiua slveys resulted in higher uptake of 
potassiun had bean raportad by Chattopadhayay and 
Mallik (1977), Vinoente-Chendlei and Fig&rella (1982) 
and Vadivel (1976). Seconding to Martin-prevel <1982), 
banana utilises cue hundred per cent of potassium 
applied. She keyrde played by KjO in the synthesis 
of sugars and aaintaining a balance in the vater 
relations of the plant night be the cause for the 
requirement of this element in large aaounts. luxury 
consumption of potassiun by banana had been reported 
by Hontagut and Martin-prevel (1965), Cooke (197*0 
and Vadivel (1976).

In tha vegetative parts, thare vas a drop in 
the uptake of potassiun after shooting. Mobilisation
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to fruits was at a lover pace compared to H and 
PgO^. Pseudoetem had ttia highest extant of potaasiuia 
at the tLm of narvest.

The distribution pattern of b, PgO^ and KgO 
in various organa were not affaatad by ths aaottit of 
potassium applied. Vadlvel (1976) also reported such 
a trend. Under all the treatments, the uptake of 
nitrogen was highest in the lamina at the lata vegetative 
phase, shooting, and harvest. Similarly phosphorus 
uptake was also highest in lamina at the a early and lata 
vegetative phases and ahooting. At harvest, fruits 
had the highest uptake of A similar distribution
of 8 and was recorded by Samuel &£ (1976).
Pseudo stem recorded the highest uptake of potasslua 
at late vegetative phase, shooting and harvest, 
lauh&rl al Al* (1976) and Valsamr-a Mathew (1960) had 
also recorded the highest uptake of potassium in 
pseudoetem.

Trees this study, it is dear that assimilation 
of principal nutrients was slow when plants were in 
early vegetative phase, and increased rapidly between 
late vegetative phase and shooting. Such an uptake 
pattern had also been reported by Machado (196?).
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According to Jauhari & *  (197*0 and Samuel &| & •  
<1976) uptake of PgOj and KgO was very rapid during 
to first few months of planting and decreased later 
an. This Indicate that in boiana, aaxiiaua nutrient 
requirements are during this period, therefore appli­
cation of fertiliser should he aade well in advance 
of this growth phase*

With regard to the uptake of nutrients, in 
relation to t o  availability of moisture, it was seen 
that the maximum uptake was recorded between the late 
vegetative phase and shooting which coincided with the 
period of aariaasa rainfall* thus apart from the 
developmental stage, soil moisture also had definite 
Influence on nutrient uptake* In rainfed bananas, 
there seems to be necessity for woxklng out soil noisture 
relation**!#, with developmental physiology, as well as 
nutrient up toe.
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Zhe present investigations ware carried 
out in the Department of Pomology, College of Horti­
culture, Kerala Agricultural University, froa 1981 to 
1962 to study tha affaet of different levels of 
potaaaiun on sorjphaiogleal oharaoters yield and quality 
attributes, drymatter accumulation and uptake of 
nutrients, of rainfed banana Musa (MB group), Zhe 
summary of results are presented below*

1, Zhe morphological oharaoters except tha 
height of tha plant vere not affee tad by the application 
of potassium

2, Zha treatments did not also infXuenea 
tha number of funetlonaX leaves, total leaf area or 
sucker produetion.

3, Zhe duration of the crop vas significantly 
altered by levels of potaasiua* Plants receiving
600 g 1^0 per plant took tha alniaum tioe for harvest* 
Zha affaet vas mainly due to tha earlier flowering 
notieed at higher levels of potassium.



I*, The yield increased with increasing 
levels of potasslua* Share was a linear relationship 
between eaount of potassium applied t end yield 
obtained, the highest yield being obtained at 600 g 
KgO per plant. She options range of potassium required 
appeared to be above 600 g KjG per plant,

5* She bunch characters vis*, length of 
bunch, number of hands par bunch, weight of hand, number 
of fingers, and girth end weight of finger were signi­
ficantly affected by the levels of potassium,

6* Levels of potasslua significantly influenced 
fruit wei#»t, pulp weight, peel weight, and pulp/peel 
ratio,

7* Potassium application had a significant 
beneficial effect on quality attributes like total 
soluble solids, total sugars, reducing sugars, sugar/acid 
ratio and acidity,

8, Total dry natter produetion increased with 
increasing levels of potassium in ell the three stages 
of sampling*

9, Luring early and late vegetative phases, 
as well as at shooting, dry natter accumulation waa
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aaxlaua in lanlna** At harvest fruita had tha 
highest dry natter accumulation.

to* Total uptake of nitrogen increased froa 
early vegetative phaee, to shooting and declined there* 
after, in all the treatments* level* of potaasiua had 
no effeot on tha uptake of nitrogen*

11* Total uptake of phosphorus continued to 
inerease, throughout the duration of the crop* Increasing 
levels of potaasiua inorsased tha uptake of phosphorus.

12* Total uptake of potaasiua increased with 
increasing levels of the sans* It continued to inerease 
til harvest* Tha uptake of potaasiua vas the 

highest of the three aajer nutrients, naoely nitrogen, 
phosphorus and potaasiua*

13* Distribution pattern of nitrogen, phosphorus 
and potaasiua remained the same under all the treatments, 
lanlna recorded the hipest uptake of nitrogen at late 
vegetative phase, shooting and at harvest* Uptake of 
phosphorus vas raaxioua in laalna at early and late 
vegetative phases and also at shooting. At harvsst 
fruits recorded the highest uptake of this element. 
Potassium uptaks vas maxlaun in ths pssudostea at lata 
vegetative phase, shooting, and harvest.
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Weather data for the period froa March 1981 t March 1982.

APPB2GDXX - I

Month
Temperature Relative hirai* dity {%) Totalrain*
Maxi*■ami Mini*nun Maid*waumVMH Mini*■ m (am)

March 36.2 S&.2' 81.6 **6,9 2.0
April 36.2 25.6 77.1 52.2 16.0
Hay 33.1 2**.7 88.7 53.2 225.8
June 28.8 21.8 93.1 86.5 112^.6
July 26.0 22.0 92.6 79.** 512.9
August 21.** 93.7 80.0 ho?.9
Septenber 29.0 22.3 93.2 80.1 528.8
October 29.6 22.8 91.8 69.3 136.7
November 31.3 22.0 90.0 60.6 80.2

Deeeaber 31.2 21.6 79.3 >*6.7 nil
January 32.5 2**.6 61.6 >♦5.88 Mil
February 36.9 21.3 57.7 32.09 H U
March 35A 27.2 78.2 69.38 Mil

Bo. of rainy daye

1

f
8
25
20

17
19
13
5



*m a m u  -  n
Analyses of variance for the effect of potasslua on plant height at various stages of growth

Kssn sub of squares
source Degress ef Late vegeta- Shooting 

fresdoa tlve phase

Slocks ^ 317.32** *3.3$**
Treatments L 118.59** 101b.80**
Error 16 31.t1* 1<*.$2

"•Significant at 1 per eent level

m s m u  -  i n

Analyses of v&vianee for the offset of potaeelua on girth of pseudostea at various stages of growth

Source Mean sub of squares
Degrees of Late vegeta- Shooting freedoa tlve phase

Blocks
Treatments
E r r o r

It
b
16

7.16
2.13

10.26

16.21 
16. <* 
16.M



Analysts of variance for the effect of potaesiun on number of functional leaves and total leaf area

AP2EHD2X  *  27

Mean cub of squares

Source
Degreesof Total number of functional leaves Total leaf area

dos late vege*tativcphase Shoot*
Ing

lata vege­tative 
ph&se

Shooting

mocks If 0.6376 0.6635 1.513* 2.3165
Treatments If 0*2923 O.M35 0.9**99 2.1219
Error 16 0.3133 0.7582 1.4*32 0.04*6

APPB&1X - 7
Analysts of variance for the effect of potacslua on umber of days from planting to footing, days taken frcsi shooting to harvsst and planting to harvest*

man sun of squares
Source Degrees

offreedoa
Number of days fsea planting to shooting

Pays taken f ron meeting to harveet
ltoah.ii af
days fronplanting to harvest

mocks 161.63** 20.27 4*3.15
Treatments 1 122.604* 1.18 15**.26»*
Error 16 100.56 6.83 109.09

••Significant at 1 per cent leva!



Analyse* of variance for tha affect of potaeelua on the production of suckers

APPBflm - Tt

Degrees of Mean sub of freedom squares

Blocks
Treatments
kwor

b
b
16

1.79
1 .06

1.19



Analyses of variance for the effect of potassium on bunch characters in ban® a
APPE&DXX - VII

H»an sum of squares
Source Degrees Length of Of faqmgl'i

free­
dom

Lengthof
finger

Olrthoffinger
SiiQberofhands

Memberof
fingers

WsightofcpgBQnn
WeightofhfpSi

Ho. of Weight 
fingers of per fin- 
hand gets

Blocks b b.bo 0.23 0 .28 0.085 262.62 0.15 Q.0SN3** 259.^3 11.37**
Treatments b 5b.2b** 1.30** 1.b9** b.QJ©** 1628.28** 2b.30** 0.088** 1520.30**97.77**
Error 16 11.10 0.58 0.18 0.22b 126.23 0.57 0.0Gb 13.b2 12.6

♦♦Significant at 1 per cent level



APPBKDIX - VHI
Analyses of variance for Hie effect of potaasiun on fruit character* In banana

Source
Degree* of 
freedon

Mean m m  of squares
Fruitweight

Pulp
weight

Peel weight Pulp/peel
ratio

Blocks 1 5.68* 2*51 0.15 0.022
Treatments 1 100.89** 97.81** 1.10** 0.26**
Error 16 1.82 1.03 0.22 0.021

• Significant at 5 per cent level
•* Significant at 1 per cent level



Appm/ix. * zx
Analyses of variance for tab® effect of potassium on fruit qualities In banana

Degrees
of
free-do*

Mean sub of squares
Source

sss Acidity Totalsugars Deducing
sugar

Hoo-redu- 
clng sugar

Sugar acid 
ratio

Blocks b 0.65** 0.0001 0.076 0.08 0.1% 1.52
Treatment* b 16.**?** G.0C%5** 11.67** 10.5% 0.078 ?9.%3**
Error 16 0.12 0.00005 0.15 0.07 C.CMJ 2.21

**Signlf leant «t 1 per cant level



Analyses of variance for the offset of potasslua os 
total uptake of R,

apprsddc * %

Source Degreesof
freshen

Mean sura of squares
late vege* 
tatlve phase

Shooting Harvest

HLocks h ©.53 >.06 2.31
Treatmenta k 0.33 9*85 53.71
Error n 0.28 11.92 3.3©

♦♦Slgnlf leant at 1 per eent level

APPESDIX - XX

Analyses of variance for the effect of potasslua on 
the total uptake of PgOj

Degrees
offrw*doo

Mian sum of squares
Source late vege~ 

tatlve phase Shooting Harvest

HQLoaks 0.007 0.38 0.>
Treatments h 1.006** 1.29** 3.85**
Error 16 0.010 0.23 0.35

* •Significant at 1 per cent level



APPS E IX  *  X I I

Analyses of variance for the effect of potassiua an w e  total upt ke of KgO

Source Degrees
offreeOoa

Mean sua of squares
Late vegetal Shooting Harvest tive phase

Slock0 k 0.95 165 S*2** 862.60
Xreatmente h 315.89** 8099 ••*»»• 8718.98**
Error 16 1.00 38.33 80.23

** Signliio *>t at 1 per cent level



appbmddc - x m
Analyses of variance for the linear and quadratic effects of different levels of potasslua on bunch weight.

Source Degrees
offreedoo

Mean sua of squares

total > .

Blocks b 0.15
Treatments b > .  3**
Control Ta treated 1 51.16**
Between levels of X 3 >.30**
K linear 1 10.96**
K quadratic 1 0.15
Error 16 0.573

•♦Significant at 1 per cent level



APfSXDIX * XI?
Effect of potasatun nutrition on total nitrogen available phosphorus and available potassiua in soil after harvest of the crop

Lsvels of Total Available AvailablepotasaiUB nitrogen phoepborus potassium(g/plant) GO Of) (%)

0 0.130 0.001 0.0095
300 0.131 0.0009 0.0105
>*00 0.130 0.0009 0.0123
500 0,132 0.0008 0.0135
600 0 .130 0.0008 0.01*80
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ABSTRACT

She present investigation was earned out 
in the Department of Pomology, College of Horticulture, 
Vellanikkara fro* 1961 to 1962. This study was aimed 
at finding out the effeet of different levels of potassium 
on growth, yield and quality of fruits, uptake of 
nutrient* at different stages of growth and also to find 
out the optimal dose of potassium for banana under 
rainfed conditions* The five treatments tried were 0, 300, 
boo, 500 and 600 g K£0 per plant. She experiment was laid 
out in randoaised bloek design with five replications*

Among the morphological characters, only the 
height of the pseudoetea was significantly affected by 
the levels of potassium* The duration of the crop was 
significantly reduced by higher levels of potassium* 9 m  
effect of potassium on duration was more evident during 
the preflowering stage than between shooting and harvest*

There was a linear increase in yield with the 
application of potassium* The yield continued to increase 
till the highest dose tried (600 g KgO/plant), The 
optimum therefore probably lies above this range*

Total soluble solids, total sugars, reducing 
sugars and sugar/acid ratio increased with increasing 
levels of potassium. Aoldlty of fruits was also signifi­
cantly affected by levels of potassium*



Increasing Is vela of potaniaa resulted in 
increased dry nttir production* Pry natter accumulation 
was nazlaun in laminae during early and late vegetative 
phases and during shooting* But at harveat dry matter 
accumulation vaa maximum in frulta*

Uptake of nitrogen vaa not influenced by levels 
of potasslua* In aXX the treatments the totaX upt-ke of 
nitrogen inoreaaed upto Shooting end declined thereafter* 
With inereaalng XavaXa of potassium, the uptake of 
phosphorus aXso increased* She total uptake of this 
alsaent continued to increase till harvest* She uptake of 
pfrtigaiiwi increased vith increasing XevaXa of potassium*
She total uptake of potassium continued to increase till 
harvest* Shs amount of potassium taken up by tha plante 
in all tha treatments vaa tha highest of all the nutrients 
studied*

t

Lamina recorded tha highest uptake of nitrogen 
and phosphorus at lata vegetative phase and footing*
At harvest also uptake of nitrogen vaa maximum in lamina 
but that of phosphorus vaa maximum In fruits* Pseudostem 
recorded the highest uptake of potassium at lata vegetative 
phase, shooting and harvest*


