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INTRODUCTION



INTROCUCTION

thore are 34 lakhs of adult cattle in Keralae
The per capita milk availability in the State is 86 grams.
which is much beglow the recommrended level, To ﬁake
"White Revolution® a reality, improving the gsnetic
make=up of our livestock population should be supported
and suppiemented by the production of adeguate good
quality fodder.

Leguminous fodder crops provide high protein diet
+£0 the livestock and help to reduce the cost of feeding
by concentrates. In addition, tha importance of symbio=-
tic nitrogen fixation by legumes in imprgoving soll ferti-
lity neads no‘amphasia. However, lucerne, bharsesm and
such fodder legumes rich in proteoin cannot be cultivated
in the plains of Kerala bacause 0f thelr specificity

for climatic end soil requirementss

The%importance of stylo or Brazilian lucerne, a
perannial leguminous fodder ¢rop, now gains importance
because of its suitability for cultivation under open
field coéditions and in partially shaded coconut gardens
in Kéralé. Obgervational studies conducted by the Kerala
Livastock Development and Milk Marketing Board, in almost

all the districts,showed that thioc crop can ba grown well



in Xeralae. Preliminary studics at Vellayani under the
All India Coordinated Project £or Research on forage
crops have shown that it can yleld as much as 34 t/ha
of green fodder, Further studles by tlarieppan (1978)
threw some light on the nutritional raguiremcnts of
this crop. Chandinl (1980) a155 racorded high forage
yields when stylosanthes was grown mixed with other
popular fodder grasses and fertilized with varying

doseg of 920 .

Recéntly, this fodder croup is getitlng popularity
among thg dairy £armers of the State on a very large f
scale as'a pura crop as well ac in grass legume mixtures.
The presént production of seed in our State 1s very
meagre to maet the local roguirements. Increasing the
production of seed has become very lmportant in view
of low ylalds and high cost of seed. Research work on
tha Qarious aspacts of seed production oOFf stylosaqthes
has not §ct been attempted. The nutritional and manage-
ment requiremcnts for maximun seed production need to
be investigated. However, production of .seed cannot be
nade at thz cost ©0f green foddei yields when the acute
shortage:of the latter is to be kopt in mind. ﬁance
tha 6ptimum nunber of cuts Of green fodder that could be
taken before the crop is to be left for seed setting is

to be worked out,



Phosphorus application upto 120 kg ons/ha was
£found to inérease green matter yileld of Stylosanthes
gracilis (Hariappan, 1978). Increasing lovels of
phosphorus application was found to increase seed

yield in 8Stvlosanthes humilis (Sholton and Humphreys,

1971). Spray feruilisation of phosphorus was found
to boost borseem secd yield and net profit (sSingh
and Pandey, 1969), Tho effect of levels and mathods
of phoophorus application on seed production of
Stylosanthes gracilis ﬁas noﬁ bsen assessed so far.,
Therefore an experiment was conducted at Vellayandi,
on Stylosanthes gracilis ceve Schofield with the
following objectives,

(1) 7o £ina out the optimum stage of thso crop
or the number of cuts after which it 15 to
be left for sesd getting.

{(2) To assess the level and method of phosphorus

application for Aincreased seed production.

(3) 7o study the effect of levels of phosphorus

on yield and quality of fodder,

{(4) o work out the economics of ceed and fodder

production.
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REVIEH OF LITERATURE

The effect of gradaed doses 0Ff phosphorus, mathods of
its application and tho number of cuta of green fodder taken

on the seed production of 3tylosanthes gracilis was studiced.

The literabture given below refer to tho different aspocts of

the gatudys Wherover sufficient litoerature on Stvlosanthes

gracilis is not availlable similor works on other legumes

are revicwads

1. Effect of nhogphorus on growbth choracters.

vilile gtudying the offect of phosphorus on the growth
and mineral compositicn of four tropical pasture legumags viz.

Controgema pubascens,Centrosema plumarls, fugraria phescoloides

and stvlosanthes gracilis,Falade (1973) found that all the

speclen axcspt 2ucrarla phascoloides regponded to phosphorus

application and Centrosama pubescens reqguired more phosphorus

for optimum growth thaon Centrogscma plumesis and Stylosanthes

grocilin. Tha phosphorus content in the specles Stylosanthes

gracilis for maximum growih was found to bae 0.27 porcent.

zxperimonts undor laboratory conditions rovealed that
with progressive improvement in the supply of phosphorus,

large differcences in growth doveloped bhotween differsnt groups



of stylosantheg. One group in which nodulatlion was

partially or completely ineffective responded poorly in
growth to additlocns of phosphoruse But thoe other groups
waera effectively nodulated and appeared to differ considerae

bly in their inherent growth rates (Jones, 1274).

Steel and Humphreys (1974) obgserved positive guadratic

ragponses to phosphorus addition on Ltylogsanthes guyvanensis,

over the range of 10 to 80 Kg phosphorus per hactara,.
_ But growth of the lggume was independent of phoaphorus
‘application, presumably because of tha high soil phosphorus

availability at deptihis.

studies at Kalyani, West Bengal, under the All India
Coordinated Project f£or Research on Forage Crops revealed
that haight of legumss like cowp=za and ricebsan increased
with increase in the dose of phosphorus upto 120 kg ons/ha
(aon, 1976, a)e

At Rahurl, expariments under the AICPR on Forage ~’
Crops showad that height of lucerne incrzased with incrcase
in the rate of phosphorus application £rom 0 to 120 kg
Py0g/ ha {Anon, 1976,b).



aubramaniﬁbn et ale (1977) obéeqﬁed in coupea
that application of ‘dlfferent levels of~ph09phoru$'
ranging Zgzom 12.5'§o 3745 Kg 9205/ha in the soil and
as soil plus foliar did not influence plant height.

Mariappan (1978) cbgserved that phosphorus levels
upto 120 Kg/ha incrcaped the height of Stylosanthes
gracilis, Bffects of N, P and K fertilizers on growth
and drymatter production of Viela hirasuta and Viecla

gativa were studied by Sharma and Lavania (1980) and .
found that application of phosphorus as calc;um SUP2L=
phosphate at the rate of é2.03 g/ma twlce, incrcased
the shoot length énd spread, signifiﬁantly in both the

spacies.
2. CEfact of phosphorus on leaf istem ratio.

Experiments in Tamil Nadﬁ under the AICPR on Forage
Crops showed that the leafistem ratlo increased with
increase in the dose of phosphorus in cowpea variletias
Ec-4216.and.zacal. while tho variety Co=1 did not exhibit
any difference in the leafistem ratio with changes in
phosphoxus application {anon, 1974). Experiments at .
Rahuri also showed that phosphorus application increased
tho leafgstem ratio in lucerne and the highost leafastem
ratio was obtained by the application of 200 &g P,0g/ha
(2&nion, 1976, b).
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Hariappan (1978) recorded an increaping trend in the

leafistem ratilo of Stylosenthosg groeilis with incraeasa

in the levels of phosphorus upto 120 ky Paos/he at

which the highest leafsgtem ratio of le.72 was obtalnod.

3. Effect of phosphorus on nodulation and nltrogen

£figotlion e

Wendt (1970) roported thet nlirogen f£ixation by
sStylosanthes gracilis was stimuiated by phosphorus applica-

tiones Increase in the nodulation 0f Dasmodium intortme

Modicaqo setiva and Stylosanties gracilis by the

application of phogphorus was obtained by Olsen and toa
{(1971). While evaluating thae effect of phosphorus on

nodule and plant development in Stylosanthes humilis,

Gates (1974)}noted that phosphorus had a beneficial

affect on the initiatdon of nodules, He Sucther

cbhsarved thot neodule numborg, volume and dry weighbs

wara incraased by ph@sphcrua apglicaﬁione The welghts

of nodules increased with increasing rates of 9205 épplica-
tion from 40 to 80 kg Pzws/ha. as reported by Singh (1975)
who assesgssed the affect of vardous forms and levaels

Of phosphorus on root develovmont and nodulatlon of
berseemn,

The effcct of phogphorus in increasing tha root

nodules of Stvlosanthas gracilic was significant and



maximum nodulatlion wes noted at 120 kg Paosfha as
reported by Mariappan (1978). The nodule waight shovied
an increasing trend with phosphorus application upto
120 kg/ hae

On comparing the effect of phosphorﬁs at the rate
of 0 to 315 kg/ha on Phaseolus vulgaris cultivars
inoculated with rhizobiun and sown in scil low in
available phosphorus, Graham and Rosas (1973) found
that nodule weight increased signiilcantly with
increasing rates of phosphdrus.

‘44 Effect of phosvhorus on gresnmatter yiold.

Porage yield and fresh walgit of lugerne per unit
area increagsed with ilncrease ia the application of
'phosphbrus £rom 0 to SO kg~P205/ha and the parcentage
increase was 19.5 por cent (fomer, 1970). Garg et al. (1971)
obtained significant increase in green fodder yieid of
cowpea upto 37 kg oné/ha vhile further additions did
not acerue any significant advantages Sihgh et al (1972}
reportad that green fodder ylold of borseam at diffarent
cuts wag higher undsr phosphate trsated plotg ovaer
untrgataed, with the maximam green f£odder baiﬁg obtained
at the level of 120 kg P,0./has



From two years' cxperlments conducted by Sinha
{1972) it was found that applicatdeon ¢£ 90 kg onﬁ/ha
gave gignificantly higher yleld of bergeem fodder over
that due to 60 gy ons/ha. when the lovel of phosphorus
was inareased to 120 kg 9205/ha tha increase in the yicld
reached the significant level in the trial carried out ‘

1970-71 but not in 196970,

Green mabtter production o0f cowpsa and clusterbsans
increased significantly due to application of phosphozug
upto 70 kg 9205/ha as observed by Sharma and Garg (1973),
who found thet furthor additions Aid not result in any
gignificant advantage. 7Trials at Rshuri showed that
pﬁosghorus application improved thz green £forage productlion
¢f lucerne asignificantlys. Increazing phosphorus applica~
tion from 0 to 200 kg 9205/ ha progrespsively increased the
green forage production in lucarne (Anon, 1976, bl.

Mir Hustafa Husain et ale. (1976) noted that inerease in
thz dose of P,0; from 40 to 160 kg/ha correspondingly
incraeased the yield of berseem and a dose of 116 kg was

found optimum.

Xolling et al. (1976) reportaed increasced fodder

yields of Macroptilium atropurpurcum and Lesmodium

intortum with the addition of 180 to 360 kg ons/ha.
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Increasa in uatal'yield of barseem in 4 cuto vas
cbtained by Khokar and &ingh (1977) by the applica-
tion-éf phosphoruse By increasing the rates of .
P,0, from 0 to 160 kg/ ha applled to thres berseem
cultivars, Char (1958) obtained incgeased £fresh

fodder ylelds.

In stylodanthes gracilis Mariappan (1978)
obtained maximum green £odder yield by applying
phosphorus at 120 kg ?205/hau

singh (1979) carried out an experiment to
ptudy berseem fodder and sead production as influenced
by number of cuts, sowing datés, phosphate fortilie
sation and microhuﬁri@nt application, which proved
that ﬁhcaphata aéplication at 120 kg ons/ha gave
significantly more f£odder yield thaw' 60 kg P,0g/ha,

Yeday. et al. (1979) counducted a field exporiment
involving four crop rotations carrying ducerne and
berseem, four levele of phosphorus(0,60,120 and 180kg B,0q/hal

arnd two forms of phosphate (singleand tripla). In the case
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o€ green forage production during 1974-75, 120 and 180 kg |
Paos/ha proved significantly superior to control while
there was no significant diffcrence between 60 and 120 kg
Pgos/ha. However in 1975=76 the level 120 kg ?205/ha
racorded the maximum green forage yield which was signi-
ficantly more when compared with application of 0,60 and

180 kg ?205/ha.

5« Effect of phosphorus on drymatter yields,

Increased drymotter ylelds of Stylosanthes humilis

was recorded by Shaw et ale (1966) by the application of
guperphosphate upto 4 cwt/ace From a trial conducted on
Stvlosanthes humilis, Pigher (1970) revealed that Increage
in thé application of phosphorus increased the drymattar
yields and f£rom the extrapolation of yield curves it wvas
concluded that 75 perecent, 90 porcent and 100 percent of
maximun vield would be attained with 250, 375 a2nd 625 kg

suparphosphate/ha'respectively. Increase in the drymatter

production of Desmodium intortum., Hedicago sativa and

Stvlosanthes graeilig by the application ¢f phosphorus tas

rocorded by Olssn and Hoe (1971). . Singh et al. (1972)
reported gignificant lncrease in drymatter yileld of
berscem with tho application of phosphorus upto 120 kg

9205/ha.
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on applving phosphorus upto 70 kg Péosfha, Sharma
and Garg (1973), noted that drymatter produgtlion of coupca
and clusterboans increased significantly and furthar
additions did not result.in any gignificant advantagé.

From three trials conducted in North Queensland by Bruce

(197 ) vhere Stylosuntheg_g%xgnensis pasturas were top
dressed with 0 to 625 kg supsrphosphate por hectare, it
was observed that applied phesphorus increascd drymatier
yields; bhut yileld response decreased with increase in

phogsphorus ratese.

Trials at Kalyeni, showad that drymatter yviclds
of cowpea did not dAffer significantly due to differant

doses of phosphorus applicaticn (sAnon, 1976, <l.

Khokar and Singh (1977) found that incroasing.
9205 rates from 0 to 320 xg/ha incraased tho total
yields of berseem in 4 cuts frxom 1.46 Lo 2433 tons of

drymattor/hae.

Iincreasing tho ratas of 9205 from 0 to 160 kg/ha
applied to three bersesm cultivars increased tha drymatter
yiolds as reported by Dhar (1978). IMarilappan (1978)
obgserved that phosphorus at the rate of 220 kg onsfha

gave maximum drymatter produetion in Styleosonthes gracilis.
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Incroase in the drymatter production Of
Vicia hirsuta and ggggé_sativa with phosphorus applicaw
éion was obsarved by Sharma and Lavania (1980) who
further notad that the effect of phosphorus in increasing

the drymatter yleld was wore pronounbed in Vicig hirsuts.

G« Bffect of phosphorus on saeed yiald.

vata and Sanchez (1970) observed the cffect of 80,
100 or 120 kg ons/ha as rock phosphata, single or triple
eﬁperphOSPhate. applied in a band below the seed, in a
hand on the surface or incorporatad in the soll in cowpoae °
The pesulis ravealed that seed ylelds increaéed with | l
increagsed rato of phosphotuslfor single and triple supor-
' phosphate upto 1.95 and 2.1 tons sesd/ha, raspectively
£rom the appligation of 120 kg onsfha. Shelton and
Humphreys (1971) studied the effect of variation in
dengity and phosphats supply on Seed ptoduction of
Stylosanthes humilis and ©bserved that seed ylold was

incrcasaed £rom 4Ge2 g/m? £o 55.6 g/m? when the rate of

phosphorus applied was ingreased f£rom 0 to 50 kg/ha.
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From trilals conducted in summer (April-June) and
summer monsoon (July-Septembzr ) Surinder Singh and Lamba
{(1971) arrived at the conclusion that cowpea given 0, 20
and 40 kg Paosfha gavo linoer incrasse in grain ylelds
from 800 to 997 kg/ha in the swamer season and 1.07 o 1.25
tons/ha in tho mongoon secason with increase in the rates
¢f applied P,0- . Simllarly a trial on soybsans by
Chatterjee ét ale (1972) rovealed that application of

40 to 80 kg ons/ha incroascd the seed yiocld.

Hihal Singh aad Khatrdi (1972) observed that tho
soed yield of berseem wap not influenced by the lovels

of phosphoruss

Trials during 3 years on Phascolus wvulgaris showed

that phiosphorus application of 60 and 120 kg chs/ha
incrazased geed yields unto 1.7 and 2.6 timss over the

vield from control plots raspectively (Braga et al.,1573)

Hicholls ot al, (1973) worked ocut the phosphorus

sasponse of Desmodium uneinatum on seed procuction and

otated that high rates of phosphorus increased seed

yleld, malnly bacause of increasgsed inflorascence density.

Studics by Ovsyannikov (1973) brought out that

sood yield of lucerns incraased with incraase in tho



135

rate of phosphorus applied with the maximum yicld being
obtalned ét the maximum lovel of phiosphorus applied.

guinlivan et ale (1973) found that seed production
of subterrancan clover was greatly lnfluenced by tho
rate of applied phosphorus. Fleld trials conducted by
albinet (1976) to study the effect of irrigation, nitrogen,
phosphorus, potassium and trace elements on siced production
of luccrne showed that application of phosphorus, potassium,

boron and- molybhdanum Iincredsed seed production.

Subramaniyan et ale (1977) carried out an expoeriment’
on cowpea in a clay loam soil with medium phosphorus
status, which revealed that tha application of 25 kg Pzﬂs/ha
racorded tho maxlimum grain yleld and was on par with

Seed production of Stylosanthes homilis under

expaerimental and field condiltions, was measured by Wickham et al.
{1977) and found that seed yleld increased significantly

by phosphorus application.

In a trial on cowpua conducted at KXalyani and
Pantnagar, it was seen that phosphate application 4id not

increase the seed yleld of cowpea significantly (anon,1978,bL)
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The respongse to four levels of phosphorus ( 0, 20, 40
and 60 kg 92051 and two lavels of nitrogen ( 0 and 20 kg

N/ha) was studied on seed production of gtylosanthes

humilis in red gravelly soil at Jhansi during 1977 and
1278, Zhe results showed that applicatiocn of phosphorus
at the rate of 20,40 and 60 kg 9205/ha significantly
increased the secd production by 34.7, 39.3 and 44.0 percent

raspectively over control {(Rai and Kanodia, 13580).

7« Bffect of phosphorus on chemical composition of fodder.

e Nitrogen and crude protein content

Singh and Verma (1853) rsported that ou application
of 0, 66, 132, 198 and-264 lbs PZOS/ac. the crude protein
contonts in the drymatter of borseem were 2013, 19:38,

18.94, 1294 and 21 percent reapectivelye

In the presence of applied molybdenum, suporphosphate
upto 4 owt/ac. ineroased the crude protein content of

Stylogsanthes humilis as reported by chaw et al. (1966).

aEter gtudylng the effect of vardation in density
and phosphate application on growth and composition of

Styloganthos humilis = Rickert and Humphreys (1970) drew

'the comclusion that phogphorus application did not affect

the crude protein contont.



. in thae doza of P.O

Prom trials on reé loam soll, Sasidhar and
George (1972) seported that increasing rates of P,0g
.application increagsed the nitrogen content in lablabe

ralade (1973) reported that phosphorus had no

- @ffect on the nltrogen content in Stylosanthes gracilis,

Keya and Xalangl (1973) observed thét application
Of superphesphats increased the crude protein yields of
Desmodium uncinatum and a dosa of 500 kg per hectare was
found optimume. On increasing the dose of P,0g from 40 to
160 kg/ha Mir Mustafa Husain et al. (1376) found that
crude protein content of berseem increased witp increasg

59 Phoophate fertilizaticn showad

significant effect oa improving the quality of the
forage., HNo significant difference was obsaryed in the
eruds protein contout in perennial lucar?é dug To applica-
‘ tion of phosphorus in an experimsat conducted at Anand
under ihe All India Coordinated Project ifor Research on

Forage Crops (anon, 1978, ale

Cn increasing the rates of P,0; £rom 0 to 160 kg/ha
applied to borseem,Dhar (1978) observed that the crude

proteln content clso increaseds
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A significant increcase in protain content in
Styvlosanthes gracllis was recorded by Mariappan (1978)

when phosphorus was applied at tho rate of 120 kg/ ha.

From an experiment on blackgram, Annamma Georga
(1980) found chat protein yield of bhusa was increased
by increasing the level of phosphorus f£rom 30 to 45 Kg

pzosfha but a further increase declined it.

be Phogphorus contant

singh and Jain (1968) £rom trials with cowpea
reported that phosphorus content of plant parts
lncreased markedly with increase in the rate of applied
9205, upto 67 kg/ha and slightly with further increase
to 100.5 kg/hae

[

Increasing the rata of P,05 applied upte 75 kg/ha
increascd the phosphorus content of lablab(Sasidhar and
George, 1972)« Dow et al,(1973) observed that coacentra-
tion of phosphorus in irrigated bean plants increasced

with incraase in phosphorus application,
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Jones (1974) studied tho effect of a wide range of
phosphorus levels on thae growth and uptake of phosphorus

by 30 acceasions of the genus Stylosanthes and found that

with prograessive improvement in the supply of phosphorus,
‘large differences developed between itha groups in phos-

phorugs uptake,

Mir lustafa lusaln et‘al.(19?6) observed that increas~

ing the P,05 rates f£rom 40 to 160 kg onsfha increased

the phosphorus content in berscems Santos and Cabral

11976) conducted pot trials with bsrseem, glven various
combinations of 0.25 g of nitregen, 1,2 or 3 g of P,0g

and 1,2 or 3 g of K20 P3L pOL contgining 5 kg soll with

or without application of lime. fhay inferrod that

fodder phosgphorus coﬁtent ingreased with high rates of

phogphorus applicatibn.

From trials conductéd on lucorne in the years 1974-76
Botorac end Vasilj (1978) found that phosphorus treatmants
had inconsistent offects on tﬁe phosphorus content of
the herbage which was 0448 = 0.92% in the £irst year,
0ed7 = 0.06% in the second yoar and 044 ~ 0,795 in the
third year.

thile increasing the rates of P50, from 0 to 160 kg/ha

applied to three berseem cultivars, Dhar (1978) found
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that the phosphorus content of the herbage also

incoeased with incremontal doses of phosphoruse

Marlappan {(1978) revealed that phosphorus at the
rate of 120 kg/ha with lime influenced to give a maximum

phosphorus ﬁarcentage of 04532 in Stylosanthes gragilis.

Ce Potassium contant

Falade (1973) noted that potassium concentration
seem2d to Aincmease with the application of phiogphorus

in Centrosema pubascens, Caentresemo vlumeris and

Puerarda phoasecloides whila in the case of gtylosanthes

gracilis the potasslwun conecentraticn appaarad to ke

lovered by phosphorus application,

Santos and Cabral (1976) observed that potassium
content of berseem fodder'increaéed with high rataes of
phosphorus and potash applications From £ield trials on
poybaans, Pogeria (1977) reportew that increasing the

rate of phosphorus f£rom 0 to 125 kg/ ha increased plant
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potassium contents On incraasing the phosphorus levals,
pionificant increase in the potassium content of

Stylosanthos gracilis was obtailned by Mariappan (1978).

8. Bffect of phosphorus on chemical composition of seed,.

as Crude protain content

Singh et al. (1969) carried out an experimont on
pea varlecties at New Dslhi aand reported that application
of phosphoric acid at 0 to 90 kg/ha Aid not in§lusnce the

protein content in grain,

Gaorge et al,(1Y%71) roported that in peas protein -
content in grains increasaed due to phosphorus application
at 20 and 40 kg P,0g/ha. Singh et al.(1971) noted
that in soybsane tho protein content of gecd tended
to increase with incroase in levels of pnosphorus la,

040,80 and 160 kg ons por hsctare,

From a trial on wcowpes, Malik et al. (1972)
reported that apnlication of phosphorus had no effect

on seed protein content.



On studying the response of soybeans to graded
doses of nitrogen and phosphorus, Kasavan and Morachan
{1973) found that protein content increasced with inczcease

in tho rate of phosphorus upto 150 kg onsfha.

In trieals with Phagseolus pureus Panwar and Singh

(1975) roeported that seed protein contents incrcased with
increasing phosphorus rates £from 0 to 20 and 40 ko ong/ha.

Application of 80 kg onsfha Lo ¥icma radiata and soybeans

h
and 120 kg ons/ha tov Vigna RUGO increagsed tha sgsaed

protein contents (Ravankar and Badhe, 1975)e.

Annamua George (1980) observed that tho effect of
phosphorus in increasing the grain protein content in
blackgram was no€ gignificant,. Hoéever there was a slight
increase in the protein contents with increase in the

lavel of phogphorus.

Savithri (1980) reported that incrsascing the levels
of phosphorus f£rom 0 to 60 kg onsfha incrzased thoe graln
protein yield in greengram although theras was no signie

£icont dlifferencas.

be Phosphoras conteni.

Bartz (1952) studlied the effaect of phosphorus nutri-

tion on Alaska peas and obscrved that foliar application



of phosphorus increased the phopphorus content of peas,

Magcarenhas et ale (1969) reported £rom a trial on

Phascalus vulgaris given 0, 50, 100 or 150 kg Paosfha
that phosphorua application increased the content of
phosphorus in the seeds. Omuetl and Oyenuga (1970)
obzerved that in groundnut and cowpza anplied phosphorus

increaped the pﬁosphorus ¢ontent in graine

" Robinson oné Jones (1972) noted that Stvlosanthes
humilis showed a very marked ebllity to translocate
nutrients to ths seeds Tho secds of adequately fertilized

plants contained 0.36 percent phosphoruse

Qe Potapsium contant

From a trial on Phagsgolug vulgarls Mascarcnhas et al.

(1969) roporied that inecreagc in phosphorus application

from 0 o 150 kg ons/ha increoased the potassium content
in the seeds. Georgoiev (1977) in trials with groundnut
raported that applicd phogpnorus promoted mors intansive

accumalation of potaasium in pods.

9. Effget of foliar applicotion of phosphorus on seed yield.
In .the 1965«66 and 1966~567 experiments conducted at

Jhansi, Singh and Péndey {1969) revorted that gpraying

baorsecem with phosphate sclution boosted the sezd yield



enabling a profit of R.1,038/- from an acres in 1965-G6
application of phosphaté as spray increcased tho secd
vield from 2.1 g to 5.2 g/ha when the crop was left for
seed after the gseccond cute In the second yaar the
treatment increased the seed yield from Gel ¢ to 845 g/ha.
tthen the effect of spray fertilization was studied under
two sekts of conditicns namaly (1) with a basal dressing
of phosphate at sowinyg and (2) without any basal dressing,
it was observed that increase in secd yield was rore
pronounced with the basal dressing of phosphate, bccause
the soil application of phoaphate provided mora leaf area
for the abgorptlion and cffective utiligation of the
sprayed nutrient at seed production, GLll et ale (1971)
reported that phosphate application either o soil or
foliar spray incroased the seed yield of cowpsa and

25 kg ons/ha given as foliar spray applied at f£lowering
was statistically on par with 50 kg 9205/ ha applied to
soll at sowinges <The highest cesd yield was obtained

with 56 kg ons/ha:aﬁélied to soil at sowing followed by
25 kg 9205/ ha follar application at f£irst £flush of
flowering, while f£rom economic point of view, the best
troatment combination was 25 kg onsfha soll application
followad by 25 kg ons/ha foliar application.
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While studying the offect of foliar and goil
application of phogphatic fertilizers ( 0, 20 or 40 lb.

P,0g/ace) on Phgseolus aureus, Corde and Kibe (1373)
found that in general the foliar applicatlon of 20 1b
Pgosfac in one dose on 25th day after sowving was £ound
- %0 be the best as in@icated by higheost grain yileld when
compared with soll and other foliar appllications of
phosphorus,. Thé next best treatment was the lavel of
20 lbs PQOQ/ac as foliar spray in three egual split

doseza on 25th, 35th and 40th day after sowinge

Subramaniyan ot ale (1977) roported that applica-
tion of 25 kg ons/ha in soil rocorded the maximum grain
vicld in couypea and it wags on par with 50 kg ons/ha ag
well as 25 kg P,05/ hac soll applied plus 12.5 kg ons/ha

as foliar,

In trizls conducted at Rahurl, significant dlfferencesn
in saed yield of lucorne was obtaincd due to application
of phogphorus as £oliar spray whera 2 per cent of 9205
spray increascd the yield significantly over no spray and
2 pefcent and 4 percant 9305 spray gave the game geed

vield (anon, 1978, cle

Foliar applicatica of phosphorus did not show any

significant effect on seaed production of lucerne at Anand,
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as scen from an eipsriment conducted ugdo; the All
India Coordinated Project for Research on rorage
Crops {ancm, 1978, @). Similer trials at Hissar and
Hyderabad showad that seed ylelds of lucernce were not
affected sigﬁificantly by the spray treatments of |
phosphorug, but it showed improvement in the yield at

Hissar ap comparced to control (anon, 1979).

singh (1979) reported that foliar faoeding of
phoophorus improved neither feorage yield nor seed

production in berscems

10¢ Bffuet of numboer of cuts taken on seed viesld,

The highast seed yloeld of lucerne was obtained by
Batra end Gill (1967) from plots laft uncut, followed
by those cut €or 1,2 and 3 times before leaving the crop

for seed productione.

singh and Pandey (1969) conducted oxpariments to
assegs the efficacy of spray fertilisation of bersesm in
relation to the number of cuttings taeken for gresn
£odder, bafore 1eavigg the crop for seed produgtion and
found thet when tho orop was left £or geed aﬁteé the
third cutting, the seed yleld decrcasced as compared to

that after second cutting.
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Ovarall highast secd yields of lucerne were obtained
when lucerne was utllized for sead only without teking

any cut for herbage ( Konstantinova and Danilov, 1973),

Pacuta (1973) found out that seed yields of lucerna
tended to be higher when thae Qrop was allowed to set seed
on primary growth rather thoan when it was cut at the bud
stage or at early flovering for green fodder before a
gecond cut was taken for sced. Seed yleld of borseom
deciined whon the number of cuts of grzen fodder taken wes xaised
one to two, as revealed by an experiment conducted Halyani,
Woat Bengal under the ALl Indla Cooxdinated FProject for

rosacarch on forage crops (Anon, 1976, Q).

A gingle grasing followed by cutting at the early
flovering stage increased ceed vield from 221 kglha 4in
the undefoliated control to 355 kg/ha, in the casa of
stvlosanthes hamato whlle intermittent grozing and mowing
at later stages decraased seed ylolds (Wilaipon and
Humphreyvs, 1976).

Sxperinent to gtudy the effect of cutting managemont
and phosphorus aepplication On seed proaucticn of lucerne
at hnand under the AICPR for rascarch on forage crops showed

that aignificantly more seced yleld was obtained when the



crop was left for sesd production after threa cuts vere

taken rather than aftor two cuts or four cuts (Anen,1978, dl.

A trial was conducted at Hisgar under AICPR on Forage

Crops with the objective of studying the comparative

cxrformance of cowpea undor different dates 0f planting,
cutting and phosphate levels for graine The data revealed
that geed yleld was higher vhen tho crop was not cut for
foddar bafore leaving for seed setting when comparad to
taking one cut befors leaving th= crop £or seed productione
tlowevar, statistically both the treatments were of the

game order {(2non 1978, ).

singh (1979) xeported that seed yiold of barseem
did not differ significantly when the crop was left for
seed production agter 3 or 4 cutg of green fodder were
taken. Thus difforential time length asvallesble for seed
production did not help in the roproductive activity
of the plant.

11. Effect of applied phosphorus on soil fertility statug.

From an oxperiment on lablab, sasidhar \1969) reported
that soll testad on S0th day afitar sowing inéicated that

incremental doses of phogpnorus (0, 25, 50 end 75 kg ons/ha)



‘showed highly significant progressive increase in
avallable phosphorus content of the soil. Howaver

at the time of harvast when the soll was tosted 1t

wag f£ound that different levels of phosphorus cffected
gignificant increase in soil phosphiorus content excapt
75 kg P,0/ha which Tecorded a significant reduction
in the available phosphorus content over 50 ké ons/ha.
Availlable potassium content was reduced by application
of phosphorus. Significant increase in tiwe nitrogen
content of soil was'brought about by application of

25, 50 oxr 75 ky onsfha over no phosphorus application
to the crop of lablab eventhougnh the differ¢nce batueen
© the levels was not significant when ooll was tested 50
days after sowinge at harvest.uhen soil was tested it
wvas £ound that phosphorus had no significant effect on

goil nitrogen content.

Garg et ale (1970) obzerved that nitrogen and
available phosphorus content of soil growm with cowpaa
were improved by tha application of phosphorus at the
rate of 37, 74 or 111 kg chs/ha- A trial conducted by
Chatterjes et al, (1972) on soybean revealed that
increasing the rate of phosphorug application f£rom

40 to 80 kg onsfha Increased ths soil nitrogen contont.
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Nihal Singh and Khatri (1972) carried out a
field trial to study the effect of phoaphate fertiliza-
tion of legumes on goil fertility and they came to
the conclusion that there was an incrasase in the nitrogen
content of the soll with increase in the dose of
phosphoruss. There was algo an increase in all the
thres forms viz. total, organic and available phog=
phorus along with the increase in the cose of applied

guparphosphata.

Inoculation and application of phosphate (22.4 kg/ha)
was found to increase the soll nitroyen content by 58,
29 and 26 por cent over control in ¢erops of cowpea,
groundnut and ygreengram respectively as observad by
sahu and Behera (1972). It was reported by Luts (1973)
that the avalloble phosphorus in the solil was signlfie
cantly higher whera phosphorug was appllied in £ields
cultivated with lucemme. Sahu (1973) observed that
application of 22.4 ky Paos/ha increased the nitrogen
content of solil from 20 to 38 per cent in the casa of
blackgram and £rom 7 to 19 per cent in the case of

. horsegrams

Bruca (1274) found that with the increase in

succaaglve dose of phosphorus upto 625 kg superphosphate



per hasctare, significant increases for ths organic garbon,.
available nitrogen, avallable phosphorus and available
potassium o8 waell as cation exchenge capacity of tho soll
occurred when Stvicsanthes Guyanensis Was|topdxassed wvith
‘superphosphate.

A study conducted in a typical upland soil of Ranchi,

on Stylosanthes humilis treatad with f£iva levels of phoaphorus

viz. 0,40,80,120 and 160 kg Paosfha applied as super-
phoophate at the timz of sowlng, revealed that there was

a trend téwards increase in the physlco=chemical propere
ties of soil with the increase in succesglve deses of P,0ge
Significant treatment difforences were obtained for availla-
ble nitrégan, phogphorus and potassium as well as cation
axchange caopacity of the goile. In thz case of available
nitrogen and catlon exchunge cegpacity of the soil, the
Alffaerencas upto 40 kg ons/ha were not significante.
Anplicatlon of phogphorus heyond 40 kg PZOS/ha apnsarad

to have increased the silica sheet regulting in signiiicant
increase in the cation exchange capacity of the soil £rom

" 6e25 Mmees undor cuntrol plot to 2043 mees at 120 ky

P,0./ha ( Singh and Singh 1975).
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Mariappan (1978) obgerved that pheosphorus application
had no significant efifect on the total nitrogen content
iﬁ the soil cultlvated with Stylosanthes gracilig but

application of 120 kg ons/ha gave the higheat available
nitrogen content in the soll which was olgnificantly
superior to tho other levels trieds li@ also reported
that phosphorus at the rate of 120 kg/ha gavae moximum
available phosphorus in the soil.

Annamme Ceorge (1980) reported that in fields
cultivated with blackgram the total nitrogen content OF
the soll was not influenced by the levels of phosphorus
but avallable potassiun contaﬁts in the soil tended to
increase wilth increase in the level of applied phosphorus
£rom 30 to 60 kg Paas/ha though the offect was not

gignificante

From an experiment onh greencgram, Savithri {(1980)
found that the medium level of 45 kg Pacsfha gave tha
ranimum total nitrogen in the solle She also reported
that the availablie phosphorus content of the goil
increased with incroasing ratos of P,0; from 30 to 60 kg/ha
wille availoble potagsium was not influenced by the

devels of phosphorus.
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MATERIALS AND METHODS

Theﬂpresent study wae undsrtaken with a view to
£ind out the effect of different levels as well as
mathods of application of-phosphorus and schedules of
cutting of green foddar on the seed production potential

of stylosanthes gracilisa perennial leguminous fodder.,

Materials

I. Experimental site

The trial was conducted in the Instructlonal Farm,

College of Agriculturae, Vellayani.

II. soll

The szoll of the experimental site was red loam with
the following characteristics.
pH - 544 (1:2 soll solution ratio
using pH meter)
Total nitrogen = 2280 Kg/ha (mlcrokjeldahl method)

Avallable )
Phosphorug ) - 46 Kg/ha (Bray's method)

Available Potash » 24 Xg/ha (ammonium acetate method)

Cation exchanga
capacity - 3442 mee/ 100 g .. of soil.
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FI1IG6 .1 WEATHER CONDITIONS DURING THE CROP SEASOM
AND AVERAGE FOR THE LAST FIVE YEARS,
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Mathods

@- Traaoumants
Factorial combinations involving £ive levals and

matnods of application of phosphorus and threes schodules

of cutting were uscd.

Ae Fhogphorus levals and msthods of application

P, = 40 Kg ons/ha (bapal application= 35)

s

P, = 80 Ky ons/ha (basal applicaticn- $)
23 =120 Kg onslha {basal applicatione §)
- 40 Kg P,05/ha (S)+ 40 Kg ¢,05/halfoliar-F)
Py, = 80 gg onsfha {5)+ 40 Kg onsfha(foliar-E}

-

2. Qutting zchedulag
Cl = Crop 0 be left. for sead satting after

caking 2 cuts of green fodder.

C, = Crop to be loft for seed setting after

taking 3 cuts of graeen fodder.

03 w Crop to ba left for seed sabilng after
taking ¢4 cuts of green fodder.
The first cut was taken 75 days afcer planting and

subsequent ones at 30 days' intercval.
C.Treatment combinations
P,Cy =~ 40 Kg P,0g/ha (3) and two cuts,
P,Cy = 40 Kg P,0s/ha (5) and three cuts.

P,C; = 40 Kg P,0g/ha (8) and four cutge.



PGy
PoCo

5?2(’.‘3

P3%
P3G
P3Gy

PGCI

P 402:

PsCa
P5Cy

PgCa
PCy

Ii, Layout and dealan

= 80
- 80
- 80

-120
«120
~120

- 40
- 40
- 40

- B0
- 80
- B0

Kg P,0;/ha
Kg ons/ha
Xg P,05/ha
G ons/ha
Ky ons/ha
Kg ons/ha
Kg Pacg/ha
Xg ons/ha
K onslha
Kg P,0g/ha
Kg Py0/ha
Kg Paosfha
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(5) and
{s)

(s)

and

and

and
{8)
{s)

and

and

(S)+ 40
(s8)+ 40
(s)+ 40

(s)+ 40
(8)+ 40
(s)+ 40

two cuts.

thres cuts,

£our cuts,

tWo cutse

three cutg,

four cutse
Kg ons/ha
Kg P,0;/ha
g paos/ha
Kg pzoslha

Kg 9205/ha
Xg 9205/ha

(F)
(F)
{F)

()
(F)
(r

and two cuis,
anu three cuts.

and fou: cuté.

angd tuo cutSe
and three cuts.

and £our cuts.

Tha experiment was laid out as & factorial experi-

ment. in_Randomized Block Design with three replications.

The layout plan 1s given in Figa 2.

Replications
i

Treatment comb;nationa

Total plots

' Gross plot size

Jat plot size

Nebt area of a plot

Spacling

-3
- 15
- 45

w 40 1 X 340 W

- 3¢ M X leE& m

- Gel2 mo

- 30 ¢n X 13 cn



FIG.2. LAY OUT PLAN

FACTORIAL EXPERIMENT 1IN RANDOMISED BLOCK DESIGN.

F4Cx P5C2 Py Cyq Pg5Cy PsCx P5C2 PsCa P3Cy P2C3
P(Cx P2C2 P,y Cy Py Cg PsCx PeCa Py Cy Pg G4 P.Cx
PaCx Py Ca P,Ca P Cz Py Cy Pz Ca P(Cx P5Cx C
P4C( P3C2 PS Cx Pacz Py Ca. PaCy Pz Cy P4 Cy PaCz
Ps Cy P5 C4 PsCz Pz <y FsCz Py <y FsCz P3Cz PaCz
REPLICATION-1 REPLICATION= REPLICATION - W

LEVELS AND METHODS OF

PHOSFPHORUS APPLICATION NUMBER OF cuvs

P, - 40 kg P,05/ha soi. APPLICATION C, - 2 cuTs

Pa- 80 kg Ros/ha soi. ArPPLICATION
Pz- 120 kq RBoO5/ ha soi APPLICATION : Cz - 4 cuTs

Fi - 40 kg R05/ ha soiL+ 40 kq ROg /ha FoLIAR APRLICATION

P; - 80 kg Rog/ha soiL + 40 kq BOs /ha FoLiAR APPLICATION GROSS PLOT S1ZE -~ 4 X3 M.

C2 - 3 QuTs




Two rows all around were left as border rowse. Cne
‘row was left as destructivo row and the row adjacent

o it also was left as border row uaiformly in all plotg,

Ve Details of culilvaticn

with the onset of monsoon the experimental ares
was dug tulce, stubbles romoved, cleds b¥8ken and the
£ield laid out into blocks and plotse The plots were

agein thoroughly dug and levallede

1. Pertilizer application

A uniform doge of 20 Kg N/ha ag urea and 40 Kg
: qu/ ha as rurlate of potagh, wWas given to all plots.
The basal application of phosphocus was given as por
treatments ie. 40, 80, 120, 40 and 80 Kg P,0./ha for

Pi' Pz, PS, ?4 and }?5 treatments respagtivelye.

2¢ Seed Creatment
Since the aceds of stylosanthes have hard seesdceoat
and are difficult to germinate, they were scarified by
treating with concentrated salphuric acide One hundred
and £ifty grems of the seeds werze treatad with sulphuric |
acid just sufficient enough to completely immerse the
seefise Tho secds were kept in tho acid for 1 minutc.

d
The time was ctanandized o ope minute go as to provide
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maximun pareentage of germinatlon, The acid was decanted
and the seéads were repeatedly washed with wvater till the
water ghowed no acidity as tested with litmus papers 7The

scarified seeds wore then treated with vhizobium culture.

3« Sowing

The seads wore dibbled in rows 30 cm apart and
covered with a thin layer of soll. Sowlng was done on
11=7=1979; The ga:miﬁaticn was uniforme Thinning and
gapfilling vare done 20 days aftar sowing and a unlform
population was maintained by kesping a spacing of 10 ¢m

hatween plants in tha LTOWB e

4. Intzroultivation and weeding

Weeding was £irst carried out 35 days after sowlnge
A second weeding was given immedliately after the £irst

harvest of green fodder.
5. 'Plant protection

Plant protection maasures worc adopied as a prow

phylactic measure against mites.

6. iHarvest of green fodder
Thas first cut was taken uniformiy from all the plote
on thoe 76th day of =owing and the.sacond cut was btaken

30 days after the first cute The third and fourth cuts
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at 30 days interval were taken as per the schedulc
fixed in the programmse The detalls of the dates of

cuts are furnished bhelow:

Cuttinq traatments Dates 0f cutiing
Cl - Plots leoft for secd = g ist cute Soptenber 25th
setting after two cukbs ) 2nd cut- Ogtober  25th
62 = Plots left for seed = ist cute Sgptember 25th

2nd cut- (ctober 25¢h
aréd cut- Novembor 24th

setting after three cuts

'Ca - Plotg lcit for seced = lst cut=- Saptember 25th

gsatting after four cuts 2ad cute= OUgtobor  25th

3rd cut- Noveabar 24th

T N N Nt Ns® Nnt onr

4th cut-= Decembar 24th

7. Foliar application of phosphorus

1979,
1979.

1979.

1979,
1579,

1579,
1979.
1979.
1979

A dose of 300 g... of single guparphosphate por plot

at the rate of 250 Kg/ha was taken £or making a solution
for sprayings This quantity was gozked in equivalent
guantity of water { 300 ml) for £ive days. The matorial
was stirred twlce evary daye n the gixth day more water
wag added and the supcrnatent solutlon was sgseparated,

The process wag repeated by adding small quantities of
wakeor, stirring and decanting the solution., Finally the

soluticon thus collected was made upto 2400 ml, with water
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to provide 2% concentratlicn of P50g for spraying In
each plot {singh and Pandey, 1969)s Foliar application
of phosphorus, as par treatments Pé and P, wap given
20 days after the last cut in the respectlve cutting

treatmant plots.

Be Sead harvast

Since no spacific method to £ix the time of
maturity for seed harvest has been evolved for the crop
in Kerala it has been standardized with the cbservations
takan f£rom a previous crop anduthe procedure followsd 1s
detailed below., Ten plants at random were selected £rom
which £ive branches ware harvested and the geads were
collected £rom these branches and separated into mature
and immature sezds based on the colour of the sesdcoats
Black seads were considered as matuce and green as |
immature for this obsarqation. The pexcentages of bleck
‘seeds to the total waxe worked oute This observation
was taken at twodays' intervals The IZirst observation
wag takon on the 30th day after the first flower appeared
and conﬁinued Eor a peﬁiod of 20 days. A maximum of
40 percent maturlity was noted on 45th day of £lowering.
So 40 pefcent maturlty was kept as a gtandard for the
harvest asince thers was a continuous sheddiﬁg of seeds,

1£ the harvest was delayed.
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The harveat was done in the gariy morning by

| gutting tha bravches plotwisee These branches wers
aried, thieshed and secds were collected and cleaned.
The top soil with the leaf mulch was carefully removed

from plotsand pesds weore separated and driod.

Obhservatleons recorded,

A, Growth charagters.

Por assessing the periodical growth, 10 plents
were randownly selected firom each plot and the following

growch chargcters were raccrdided.

(a) Heiglit
Tho height of the plant was measured £rom tho base

to the growing tip Of the tallest branch,

(b) Spread
The spread was mecasured ags the maxinum lateral

diamater from the main stem of each plants

(). Bumber and weight of root nodules
The root nodules of fiva plants at flowerlng,
selecoted pandomly £rom the debtructiveérow left for
the purpose in each plot, wace'countedland the average

-number of nodules par plant and thelr weights worked ouf.



{d) Greenmatcer yield

4ftar each harvest of green fodder, the yield
£rom each net plot was recorded and convertced. to per

lhiectare yield,

() Drymatter yicld

Sample plants cut into small pleces were dried in
shade and then dricd to constant weight in an aiyr ovene
Drymatter content for each treoatment was computed and
the drymatter yieldscalculated from the regpoctive

greanmatter yields,

{€£) Loafssten ratio
Plant samplea from each plot wero geparated into
loaf and ptem and from their dry weights, the loafistem

raotios ware computed at cach harvests

{g) Total seed yield per plot
_ The sezds separated Srom tho hafvéstad crop and
tho shedded sesds collected £rom soll surface vere claaned,
mixed, driled ané f£inal weights recorded aftor adjusting

the molsture content to 14 percent.

RBe tuallity charactarSe

The ovendriced plant and seed samples wera powdered
in 2 Wiley grinder and used for chamlcal analysis. The
plant and seed pamples were separatsaly analysed for total

hi‘ P anﬂ KO
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- {a) ﬂitrogen
Total nitrogen content of the samples were deter-
mincd by modified microkjeldahl method (Jackson, 1967)
and crude protein percentage worked ouﬁ by multiplyiqé
the nitrogéh content by-the factor 6,25 (simpscn gk al. '
1965) .
{(b) Phosphorus
Phosphorus was determined by Vanado-molybdate

phosphoric yellow colour method (Jackson, 1567).

(c) Potassium
Potassinm wap astimated by using a £lame photometer.

Ce So0il analysis..

Tho composite scll sanple collected prior to the
experiment and soil samples collected from individual.
?léts after the experiment were analysed for total
nitrogen, available phosphorus, available potash;.. and

catlon exchange capacity.

Total nitrogen waa daterﬁined by modlfied
microkjeldahl mathod (Jackson, 1967). aveilable phosbhorus
was determinad by Bray's method (Jackson, 1967). Availa-
ble potash . ... wag determined by ammonium acetate method
lJéckson._lQG?); The catiocn exchange capacity of the
soil was estimated by displacement technique using neutral

normal amnonium acatates



De Statistical analypla.

Data relating to different observations were
analysed by applying the technilgue of analysls of
varisnee and signiiicance was tested by 'F' test
{Snedeocor ané Cochran, 1967). Important correlations

woere also worked oute



RESULTS



RESULIS

The observations recorded were statistically analysed
and the mean values and correlation coefficlents are
pregsonted in the text in Tables l‘to 22« The abptracts
of the analysis of vaerlance tablez are presanted in

Appendix I Lo XXI.

1. Growth charactors.

1.1 Hodght

Tho mean haights of the plants at the time of first
cut, second cut, third cut and fourth cut are prescnted
in Tableg 1.1 to 1.4 and the mean helghts at flowering
in Table 1.5. The related abstracts of Analyses of

variance;are prasented in Appendix I (a) to I {(e).

The mean valuss of plant hoight as influenced by the
phosphorus treatment indicated that increasing the rate

of phosphorus applicaticn in the solldl £rxom 40 to 120, kg

?205/ ha increased the helght of Stylesanthes gracilisg

significantly at the time of all four cuts,

At flowering the mear holght increasaed significantly
on increasing the rate of phosphorus applied in the soll
from 40 to 120 kg P2°5/ha' Combincd application of
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Table 1.1 Height of plents (cm) at the time of lst cut

Rank Levels of P,0. applied fean Colie (0e05)
" in-solld { hg/nal : valuss _
L _J - L] -l L] ‘- L -— “- L L L E ] - Ld - -= -— B L} L] - - -‘ L ‘* - .
1 120 61.01 2.160
2 B0 | 44,94
o Lo 773%n
3 . 40 33450 ;

Teble 1.2 Height of plants (Cm) at the time of 2nd cut

'Rank  Lovels OF Pzﬂr applied Mean CeDo (0+05)
2. values
1 120 630268 2,080
2 80 45,39 1.705%%
3 40 34,40

Table 1.3 Height of plants ( cm) at the time of 3rd cut

Rank Lavols of P 0 applied ppan CeDe (005)
1 120 65485 1.390%
3, 40 34495

Table 1.4 Height of plants'(cm) at the timg of 4th cut

Rank Levals of P,0; applied  iean CeDs (0.05)
in the §Soil (kg/ha) values

i 120 60,03 1.912#

2 80 . 44.03 ‘1.479**

3 40 31.48

* CeDs for comparigons involving 120 kg P,0. [Ra.
% C.D. for comparisons betwaen 80 & 40 kg Pa0g/ha.
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Table 1.5 iHeight of plants { cm) at the tims of flowering

T e T s ] e S et WG R e e e S0 e e i T e 20 o T e 1 e T e T i T e A T e 1 e T s T e T e 22 e 17 e 2 e 275 o 1 1 e S e 0 3 e S S e S e T T a2 s e 3 e £ e e T e
'

Levels and methods of phosphorus Number of cuts
application T Gws T 3ows | e o
40 kg Pjogma tnsott 100w sen 53.63 0,20
80 Xg ?205/ha in soil , _ 120093 65047 67433 84.58
120 kg P,0;/ha inm soil 148.67 82.23 84,77 105.02

40 kg P,0./he in sofl +
40 kg paos/ha foliar 111.40 50,37 53.87 76.54

80 kg P,0z/ha in soil + 127423 71.00 73023 95.49
40 kg onsfha foliar -

HMean 12157 67«57 G697
T e T T s 0T e T e T e T e (5 e e N gy Y e T o T e T e 0 i T e T e S T e S e 2 e T e £ e T e % 1 e T D T e T ol S e D00 e S et T e £ o T e T e S e £ e ST T o T e S o T o S
Calla (005 } for P = 2.866
GaDa {e05) £for C = 24221
CaDe (0a05) £or P x C= 4.965.



48

phosphorug in soll ang by follar (94& PSJ was Found to
give pignificantly lower maan plant heights when compared
to the samg amount of phosphorus applicd comp;ete as
basal soil =pplication {Pg& Pa). Eppligation of 40 kg
ons/ha in the soil gavé the lecast mman plant heights.

Ag Ffar as cutting trazatments were concernad, the
minimum number of cutﬁngs (2) recorded the maximum mean
plant heights at £lowering which was significantly
suparier to thz othor twe cutting treatments (3 and 4)

wnlch ware on pare.

The interaction effoect betweon plivaphorus application
and cutting treatment vas . also found significant, Tha
waximum moean height 0f 148407 cm was rcecorded by pBC1
620 kg Paos/ha soil application and twé cuts combination)
and the minimun mean height O£ 53.63 o by 9103 @0 kg

P50z/Na 50l application and four cuts combinationd
1.2 Spread

The [oan sprced of the plants at tho time of 1lst, 2nd
3rd and 4th cuts are presented in Tables 2,1 to 2.4 and
the msan syré&d at - flowering in Toble 2.5 The
corresponding abstracts of thae Analyses of Varignce

are given in Appendix II (a) to I¥ (e).



Table 2.1 Spreaad of plants ( cm) at tho time of 1st cut

- et e DD e I e S ot e ST ol en I an o ee s e U e 0 emiT ee TS el ee 0T e I e S e TS ol e 1) e Sl aoe s e D e T2l 2 4 S e TR et

Rank Levels of P,0, applied Mean Cole (F4085)
in gsoil ( kg/ ha} values
1 120 44,98 1.788%
2 90 32,20 NPT
3 40 23483 -

e T T v ) ot 5w 3 e T e 38 e 23 e 3 s D O S e T v T o R e T £ o 3 o 2 e 5 e S e T ot S o TS e T e T e [ 0 S w23 w0

Table 2.2 ©5Spread of plants ( ¢m) at the time of 2nd cut

T Y ey T e D e T g 2y g e 1T e S O S e Y s 25w T v ) e ST o L ok e 0 . S0 e T e £ vt S v T e T B e 2 B e TS e ST v

Rank  Levels of P,0. applied M2an CeDs (0405)
in the®sbilikg/ha) values ‘
1 | 120 46,62 1,931%
2 : 80 33.19 2,365%%
3 40 24¢66

s T Y v [ e T e e T R T s £ ey [T My T T e S e 40 P et S e T e S e D e U e ST T e S e T [ e I i [ e ) e £ IS e

Table 2.3 Spread of plants ( cm) at the time of 3rxrd cut

Tt T s T g S e T e T s S e T e Y e Y e T s S 0 Y g T2 e ) e (2 g S e 1) il D ey e T e S e T e Y e e 5T e DT et T T e

Rank Ievels of P,0. applied lMean
in the®s8il(kg/ha) values \C°D' (0'05).
: 120 87,52 2,824 %
2 80 34,08 |
3 40 25,83 2,306%w%
I o T e 2 e 3 00 e T T e 255 e 5 53 5 T e £ 5 T 0 £ e 3 a2 £ i S e ) e e 2 e S e S e S5 e )

Table 244 Spread of plants ( cm) at the tlme of 4th éuﬁ.

T e T e 05 ey ST O D e T e [ e T o I3 e T et 2w (T s T e Y e S e (5T e 2 e T s T e T el e 2 o T e T o T e e T e 3 [ e T

Rank Lavels of P,0. applied Mean :
in thazsgii ikg/ha) values Q'D"OﬂQS)
1 120 42483
2.352%
2 a0 31.90 ; .
3 40 21,47 1.920

amp T onp 2 TN uﬂ-m-—c-m-:—muan-m-ﬂnzamum-a-m-c—m-:wnnﬂnﬂnnnmpm T me Ilws D20

*Cella for comparisons involving 120 kg.PEOS/hé.'
* %(,Ds for comparisois betwean 80 and 40 kg onsfha.
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Table 2.5" Spread of plents & cm) at the tima of £lowering

D3 I Iy oIz RIS oORR oSS oInof£3 AT OIN oem oot oIy KBRS ORISR . opm oo 3o N oS B o o R O . 2o ool

Nunbar of cuts

i

Levels and methods of phosphorus application o rean

. SRS e et i o
40 kg P,0./ha in 5521“’ 121023 64457 52427 79.36
80 kg P,0z/ha in soil | | 152.60  83.47 69460 102.89
120kg P,0;/ha in soil 182493 95.57 68,50 115467
40 kg éaos/ha in goil + 40 kg P205/ha foliar’ 137.87 70.00 6237 90.08
80 kg onsfﬁa in soil + 40 kg ons/ha foliar  168.20 86473 7823 111.06

Mean 152457 80407 - 66419

CeDea (QQOS}fOI P = 2.649

Celle {(De08)for P X C w 4,587,



At the time of all 4 cuts the mzan sprecd wag
maximum when 120 kg onsjha vas applicd in the soil.
This was significanily superior to the lousr lovels of
P,05 applied in the soil. The level €0 kg ons/ha
applied in the sell gave significantly higher plant
spreoads than 40 kg 9205/ha applicd in tﬁe soils

At Elovering tﬁa mean plant spread racorded aignie-
ficant increase with the increase in solil phosphorus
application £rom 40 to 80 and £rom 80 to 120 kg onsfha.
A5 in tha case of plant height, combinad soll and
foliar application of phosphorus gave signifiicantly lower
mean plant spread as compared to tha same amount of

phoephorus applied in tha agoil.

A perugal of ths margiﬁal [™eans oflcutting'treatmants
revealed that tho minimum number of cuttings (2) resulted
in the maxlmum moan gpread of plants at €lowering than
the other two cutting trsatments (3 and ¢). The treatment,
cutting 3 times racoéded significantly higher mean plant

apread than 4 cuts.

Interactional offects betwean P and C were also found

82-93
pignificant and the maximum spread of cm was recorded by

combination 120 kg ons/ha solil appilcation and two cuts



(_'551,- 11 cm)
and the minimumﬁby 40 kg qus/ha 204l application and

Eour cutsae

1.3 Leafistenm ratio

The mean loaf:stem ratlos at the time of each cut
are presented in Tables 3.1 to 3.4 end tho relovant
abstracté 0f Analyses of Variance in Appendix LI (a)

to II; (ﬂ)-

Treatments waée found to have significant influcnce
on mean ieaf:stem ratios at all four gtages of obgerva=
tione At the time of ist, 2nd and 3rd cuts, application
of 120 ky Pgosfha in tho soil gave‘aigniﬁicantly higher
leaf :stem ratios than 80 kg Pgos/ha and 40 kg ons/ha
vhile 80 kg Pzes/ha in turn ‘'gave significantly higher
loaf istem ratios than 40 kg ons/ha. In the 4th cut
application of 120 Ky ons/ha in the soil, gave the
highest ieaﬁzstem ratio significantly more than the

other two levels which were statistlcally on pare

144 Number of root nodules

The mean number of oot nodules are presentad in
Table 4 and tho abstroct of Analysis of Variance in

Appandix IV,

From the teble it is observed thot phosphorus applica-

tion had gignificant gf£fect on the number of root nodulog
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Table 3.1 Laaf:i:stem ratlo in the lst cut

ah R G e PR M g S0 Wh G SR Ep IS R e e B W SR SR SR A W B OB A W e G AR m A

Rank Iavels of P,0; applied Me?n " CeDe(0s05)
in soil(kg/ha) values

i 120 1,63

2 80 1.45 0.061%

3 40. 1.20 0040w

A wh B WP O AEm ay P WA e e aa R Mmoo Eml ar ke D G4 a we AR A B A SR SR e A W s

Table 3.2 Leaf: stem ratlio in the 2nd cut

Mh WP R WS WD o8 Wl M0 EBR g We e wE WS B ey MR M ES OB = wm Mm a me B Sk pm e ow e @A

Rank  Lovels of Py0; applicd Moan . Culle (0405}
in seil (kg“/ " ha) values
i 120 1465 )
2 €0 1e34 2'057*
s 04 5wru
40 1.16

Table 3«3 Leaff: stom ratio in the 3rd cut

-— em Sm En & S ew R A Y A G B TR S g A WD SR e wa mm WY mm e = wm e

Rank Lavals of P,0g applied Mean . CeDa (0405}
in soil {ka/ha) Valuas
3
: 120 , :'°7 0.208%
D Y 25 0.087** )
3 40 1.16 .

M R G S AR R W WE S B Db Sy W D S M R e W i T B AR B ER BS B SE A A

Taible 3.4 Lomaf: atem ratio in the 4th cut '

h =k O o Sk W S W E A W Oe o Sy AR B W0 A AaB &P Er S S A OU & &S e & o WD

Rank Iovels of P,0; applied  Mean Cole (0:05)
in soil (kgy/ha) Values -
i 120 1457 0.107#
2 80 ' 1020
2ayg
3 40 1014

* Ceds for comparisons iavolving 120 kg ons/ha
*%  C.D, for comparisons between B0 and 40 kg ons/ha.
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° . . " .
Table 4. Yumber oOf root.noaules(ywxMij

Numbar levels and methods of phosphorus application .

oc 40 kg 2,05/ha 80 kg P,05/ha 120 kg P05/ha 40kg P,0z/ha in B0 kg P,0
cuts in th f'il " 4n &t l & il uOil +34g dn sbil2 3
"2% foliar © 5

T e 2T gy S5 oS T e 00 0 0 e T o T o 2 v 1 e T i 27 e o e o £ e 0 Y e T o B e ST e T e S i T e 0 iy T e T e T e 0 ST e S e T e S e S0 e S iy T e 1 e T e 5 e T e 2T e £ e T e 05 e T ws S e T e 5

/ha Mean

2 cuts 17340 199.0 35640 1740 197.7 2275

¢ cuks 16843 204.0 32243 170.0 203.3 22746

Hean T 16460 203.0 333.1 1703 : 2039

T e T e T e T s T s e T e e T D e T e T e 1T T e TOT e Y e 0 i T i TS e T e T o T T S e 2 e 17 e T e s e T ST ke S T 40 T o T e 2 e T e ST S v e T o T e T e ey T e T e T T e 2

CeDy (D403} £for P = 12.76
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in sStylosanthes gracilis. Aapplication of 120 kg onslha

(93) as goil application, gave thoe maximum mean number

of root nodules and was significantly superior to all
other phosphorus treatmenis. P2, and P, were on par and
in turn gave gignificantly more number of root nodules

- than 40 kg onﬁ/ha application in soil (Pi) and 40 kg
ongfha as soll plus 40 kg ons/ha foliar applicationipé)o

Pl and Pé waera on par,

Cutting treatments as well as interactional effects

betwsen P and € waera found to be not significante.

1,5 Weight of root nodules

Table 5 pregsents the mean valuas of the walght of
root nodules and the corregponding abstract of ths

Analys&s of V@riance is given in Appendix V.

Among ths treatments, phosphorus treatments alone

were found to be significant., Phosphorus treatment P

[

3
(120 kg 9205/ha in tho soil) produced the maximum moan

welght of root nodules and was significantly suporior

to all othef treatmants, Ps ( 80 kg ons/h& in the soil +
40 kg Paﬂs/ha.foliar) and P, { 80 kg Paos/ha in the soii)
ware on par and significantly superior to P, { 40 kg Paos/ha
in the soil + 40 ky ons/ha foliar) and Pl( 40 kg ons/ha

in the soeil) wvhich in turn were on par.
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Table 5. Weight of root nodules ( mg) pw phwk.

oo Tl I we T vie TN e T wo S en S et e DT ee I w8 e T8 e Shve ._.-::;—-_—_-;__-.._—__--:—-:-...-...—:—._—.....-::-.._—::-._—:-___—::..::'.—_—:-:-“-3-2—_-_n-—-_._z:_:a—zz_——-:._

Levels and mcthods of phosphorus appl¢cation

Numberxr o em Em TR wr e W G e mm W ek e 4 dn mm ee e e mn A e am wm M m am A o e e w me = o -

of 40 kg P, /ha 80kg P O./ha 120kg P /ha 40kg P /ha in BOkg P /ha M=an
cut . il - in il in oil soll+ 2 5 in soig § 40kg
S 0 50 80 s 40kg P,0-/ha P,0g/ha foliar
folliar
2 cuts 180.0 209.0 404-3 185.3 . 205.7 236.9
3 cuts 16643 220.3 40047 178.3 221.3 - 2374
4 cuts 1810 213.0 400.0{ 181.3 . 217.7- 23846
Mean 175.8 214.1 401.7 181.7 214.%

= R i — - .
= f P T iy =3 — e I e T e Y s T S T T e S et T e 2 e Y = e B — T e T
T e T e 20 e T s T e i e s e 0 0 T e T e L e T e, T et £ i T s I e T e T e S e T e I e T e S0 s T S e e T e T e Y i T e S e I e T e T e s T e ST e T8 i L e T e T o 5

CI‘DO?(DOOS) for P = 12.69 .

~

Ao T e e T e e TS



Cutting treatmonts and interactions batueen P and

C wera. found to b2 not significant.

2n Yi:el:_d_o

2.1 Creenmatter yicld

The mean grecnmatter yields at each cut are presented
in Tables 6.1 t0. 6,4 and the m=an total grecnnatter
yield from all the cuts in Iable 6.5« The accompanying
abstroets of the analysos of Varlance are incorporated in

Appendices VI (a) to VI (@)

The effect of phosphorsus application on moan gfean
matter yield at each cut wes signiﬁicant. Apwlication
of 120 kg ons/ha in soil gave thz highest greenmatter
yield in gll Zour cuts. 1L was suparior 4o 80 kg ons/ha
and 40 kg onsfha soil applicaticons in all cuts except
4th cut, where it wasgs on par.with 80 kg onsfha s0il
application, In all casces 80 kg onsfha applied in the
soil) was found to bo signiflcantly superior 40 40 kg ong/ha
801l applicetione

The ragult of tha analysisg of variance relating to
the total greenmatter yield revealed that the treatmznts
had significent influence on total greenmatter yield.

Soil application of 120 kg Paos/ha gave significantly
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Toble 6.1 Greenmatuer yield in the 1st cut ( kg/ha)

T £ e Y e £ D s 0 ot 5 e £ e S e 2 e S o S e A e S e 1 o [ e 215 38 e 1 0 T 2 e 2 e T i T e T s D o Y ey £ e [ e £ v 2 DT 0

Levals of P.0. applied in Mean CoDs (005)
i 120 5319.58 137,063
a . 80 4075,92 e -
3 40 | 3395409 - 113.9120%

Table 6,2 Greenmatter yield in the 2nd cut ( kg/ ha)

Rank Lovels of 9265 applied Mean CeDa (0.,05)
in the soil {(kg/ha) . valuas ] _
1 120 .. B115.54
2 80 : 6545409 183.528%
3 40 | 5455475 1544 740%*

Table 643 Oreenmatiter yield in the 3rd cut ( kg/ hs)

Rl ey S LD ew ST e v D en I3 e T ey am [T me 2 wa S Tam I —:‘-:i-a-::n:—:-omm-.,%m—a-é—q—:n e L D v

Rank Levels oF P04 applied’ Mean CeDw (Q05)

- o inshosgiy Gegba) L VR
1 120 : 8142476 0352435
3 10 . . 4316.49

ol 30 T e T e 7 0 U S e T i T e K ety 5 e B2 0 ST £ et [ e S 2 i 2 e £ e T e 22t e T e £ e (2 e T e 1) 0 S vt D T e T e T i T

Table 644 Groenmatter yield in the 4th cut (kg/ ha)

I e e 2 e T e S5 0 v S50 e 2 T3 e T e 2 o e 7 e 72 et S e 550 e 3 o 57 oy 5 e I e e £ - T e (0 o 25 o 2 e 2 e O e Ty £ e

; Moan
Rank Lavaels of P,0p applied CuDe (0405)
in the aoilz 5 kg/ha values ity
1 120 6100426
2 80 . 5174.34 118%.?34*
3 S 40 3349.70 9674263 %%

oDl mm-a-:-m-a-n-::u:ua-z—mm-a-n-m-:-m:-m—mqmw-‘a-::-nnm-u-::-

*C,Des for comparisons involving 120 kg ons/ha
*% CeD, for comparisons betwaen 80 and 40 kg P,0./ha.
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Table 645 Total greenmatter yield ( kg/ ha)

Nggbar of , Levels of 2,05 applied in soil ( ka/ha) Mean
uts -
2 cuts 82053 10506.62 13398.80 - 10441426
3 cuts 13104.68 17026.28 21689.52 16389,02
4 cuts 16503.40 22418.48 27614.60 _ 21094.9_4
aan 12843.24 16650.,46 20828.86 .-
Cele{0.05) for comparisons involving 120 kg onsjha- , = 736,934
CeDe (0.05) for comparisons between 80 and 40 kg ons/ha = 604580
CeDe {0.,05) £for cutting treatmente .o .e = (584502

CeDe {(0.05) for comparigons between P,C, P,C combinations = 1040.858

CeDe {(0e05) for compariséns between P4C combinations = 1473.868

CeDa(0.05) for comparisons of PyC, P5C vs P4C combinations = 1276.154
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higher greeamatter vield over 80 kg onsfha and 40 kg
9205/ ha soil applications. 3Soll application of 80 kg
ons/ha gave sigoificantly higher vield over 40 kg

'ons/ha soil application.

Ag far as cutcing treatmonts woro concerned thsz
maximun numder of cuts {(4) gave the maximum greénmattar
viecld which was statistically higher than that obtalnad
from 3 cuts and 2 cuts. The treoatment 3 cubts agailn gave

significantly more greenmatter yiold than 2 cuts,

Intoractlons between phosphorus and cutiing
treatnents were also significant. The treatmant combinae
tion 120 kg ons/ha soil application and four cuts
recorded the highest greenmatter yield of 27614.60 kg/ha
| while the lowest value of 8905,30 kg/ha was obtained in the

casa of 40 kg PzOS/ha soil apgplication and two cuts.

262 Drymatter yleld

The mean values for drymatter yields in the four
cuts are included in Toble 7.1 to 7.4 and the msan cotal
drymatier yields from all the four cuts is given in
Table 7,5. The corresponding abstracts of analyses of

Varlance are presented in Appendix VII (a) o VII (a)e.
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Table 7.1 Drymatter yield in the 1lst cut (kg/ha)

- e T e (e T et e e e Slen ::-..s-z:—::-:a:—::-nnuu::_-::-auzs-a-::-mu::-a—:x-:-m-:
Rank Levels of P,0g applied Mean CeDe {0+05)
in the goil” “(kg/ha ) values :
1 120 1022072 59 4104
3 40 637042

LY el Fart T TS P et e T b o 2 il e T TS e T e T A T e T e S e T e T e S 0 Y e Y i 8 a2 e S e S T 4 D em S e

Table 7.2 Drymatter yield in the 2nd cut (kg/ha)

e ] S T e 2% ey S iy = v 2 o 2 e Yt 75 o e T e e S o Y o T e T3 et S e S e S e Tt 2 e T e T ST e P e Tl A 2T e T2

Rank Levels of P,U, applied  Mean = CeDe(0.05)
in the soil {kg/ha) values
1 120 ' 151962
2 80 1276.52  112s746%
- wir
3 40 1045476 91.504

..z..::-;_-.'...-_—.--z-.:a mIlew It D sl eI e Dlar S S e i e D e Dl e I e e Tl e D ee T e Tt e Sl en S B DT e Ul an Tl we T e 53
Table 7.3 Drymatter yield in the 3rd cut { kg/ha)
T e g e S i T e S v U e T e S il T e T e ey e e S e 5 et Y o T a2 i B e 3 -u-:-mn:a:aé’-n-n-::-z-n

Rank Levels of P,0g anplied Mean CeDe (0405)
in the soil (ka/ha) values :

1 120 1565086 g a0y
2 80 1238.74 .
a 40 831,87  O2e092%®

- I T e T vt i O e S v 2 e 27 ) e 25 e e £ T e ) e et S i S e o 1 i e Y it i T T o T R L e ST e T e £ e
Table 7.4 ' Drymatter yield in the 4th cut {(kg/ha)

eIl e e el S en S Sl e S et ST el L e O e I e S T e B e T e SN 0 T e S e S e L e e T e S et T i ST Tl e T T e

Rankt Levels of P,0g applied lioan CeDe (005)
in the soil” “(kg/ha) valuss

3 120 1247.23
2 80 1037426
3 40 675417

T2 i T U e 0 e 1 il o 0 e T e ST 0 T i T e T e T e (2 el e S et Y e T s ] s ) T e S e 2 e Y e £ e 5 e e BT e S e 2 e

208.000*
170.000%*

*,De for comparisons involving 120 kg ons/ha

w& C.De fOr comparigons between ¢0 and 40 kg ons/ha'



Table 75
Total drymatter yield (kg/ha)

Tl an D e Tl e et T ae Ciae S me T T3 e i me U0 et 22 I e Tl T2 e U et 0 g U o S e S50 e 73 0 53 o T P e L i ) e

Number Lovels of P,0; applied in soil (kg/ha)

Of - G G B R o d B SR Wl AR om an W Wk R PR we S am o
cuts 40 (91) 80 (92) 120 tpa) Maan
2 cuts 1686429 2015653 2586443 : 2000.,02
3 cuts 2497690 3241453 4260433 3137.90
4 cuts 3179.76 43G0.,82 53133.54 4043,00
Moan 2454459  3206.07 3996476

el e e T L e TS e 1 3 e T2 e 2 e T g St e 2 a3 e 5 e T e T e 1 £ e ST e S e D e D o S e S e £ e T e SR e I
C.D.(0.0S) for. comparisons involving 120 kg ?205/ha = 1764472

CoTea (0.05) for comparisons batweon 80 and 40 kg

CoDe (0,05) for cutting treatments _ , = 158,498

CeDe (0,05) for comparisons between P,C and P,C ) = 248,368
corbinations : )

CaDe (005) for comparisons botween P4C combina~ ) = 351.31
tions 3

CoeDe {Q05) for comparisons oﬁ'Plc, ?zc Vs 93c ; = 303.924

combinations )



In all four cuts, phosphoruvs treatment hod
significant effect on drymatter ylelds. The trestmant
120 kg ons/ha as soil application produced significantly
more drymatter yields than 80 kg P,0;/ha and 40 kg P,0:/ha
as soll applications. The trcatmsnt 80 kg ?205/ha applicd
in soil again gave significantly more drymatter yields
than 40 kg P205/ha soil applicatione

Considering tha total drymatter yieclds, it could
be seen that 120 ky Pzﬂsfha soil appiication produced the
maximuam drymatternyield and it wvas significantly superior
to 80 kg ons/ha scil application and 40 kg onslha s0il
application. 80 kg ons/ha soil application in turn gave
significantly more drymatter yioclds than 40 kg ons/ha

basal soil application.

The meximun number of cutsz (4) resulited in the
maximun drymatier yioclds which was significantly more than
that obtained from 3 cuts end 2 cutse. Drymatter yvicld
from 3 cuts was significantly more than that f£rom 2 cutse
P % C interaction wap also found significant. 120 kg Paogfha
ao;l application and four cuts recorded the highest drymatter
yield (5133.54 kg/ha) while 40 kg P,0z/ha s0il application
and two cuts tailed with the lowest (1686029 kg/ha).



2.3 Seed yiald

fable 8 gives thce mean data on seed ylelds
obtained and the ebstract of the Analysis of Variancs

is ehown in Appondix VIII.

It is seen that levels and methods of phosphorus
application had si@@iﬁicant effect on sced yield . fthe
treatment Py (80 kg P,0./ha in soil + 40 kg P,0./ha as
follar) recorded the maximum seed yleld and was superior
over all other treoatmentoe 94 and 93 waera on par and
superior over 2, and Fl whilo P, in turn was superior

Hith rogard to the pumber of cuts tried 03
treatment ( 4 guts) did not produce any secds The treate
ment Oy ( 2 cuts} was found to be significantly suparior

in secd production over €, { 3 cuts).

2
Intaractional effect was found 4o o not

‘significant.

3 Chomical gnalysige.
3.1 Plant analysis

3eled Protein content

Tho maan values of protein content 0f the plants
in each cubt are presented in Tables 9.1 to 9.4 and &he
abstracﬁ?gpthe Analyses of variance in Appendices IX (a) o
IX @



Table 8. Seed yileldd { kg/ ha)

Number Levels and method of phosphorus application
- 40 kg P,0./ha 80 kg P,0./ha 120kg P,0./ha 40kg P,0./ha in €0 kg P,0/ha Mean
cuts. in s0i%-> ~ in soi1? > in soif. soil +2 9 in s011%+®
40kg onsfha 40kg pzosfha
—'-:—-"'nm-—":-u‘a-f:-::-;m"-'—‘::-‘;—a-z—,:—ﬁ—:—m-zaﬁq:nﬁ-a—.’:—:"..—=-:=-—=—=—z—gﬁégzéﬁnm—smmﬁ}-éeg:=-:=—-..."—=:—m—=l—= -
2 cuts 3857 ' 36.84 7734 . 8333 10730 7070
3 cuts 18461 41.4 . 44,606 50465 55.56 42437
Maan . 29,14 ) 44,12 6100 G6a99 81.43
-l i e Tl S et e R e T T D T e DS T T e S e S e e e S e S e TR e S S e I e S e L e DY e S e e S e e g e e S e Sy e e S e S e 0 v L e S e e ) v SIS Il e TS

Cals (0.05) for P = 12.42
" CeDe (0,05) for C = 786
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Table 9.1 Protein content (%) in drymatter in the ist cut

-] T T e 2 ) e e C e T e T e T e T e T S e T e T e e £ e D e e e T v 2 e S ey T e SR S A S e T

Rank  lLevels of P,0y applied iean CeDe 10+05)
in the soil (Xg/ha) values
a 120 1747708
. : 0e74353%
2 . 80 | 14,6770
'3 40 11,8645 0460709wx

et e e e e e T TS et e Sl e e T e S e (2 e e S S w2 0 S e D e TR e D e T e T o [ e LS w M em 2 e

Table 9.2 Protein coatent (i) in drymatter in the 2nd cut

. . \ .
T v S e e Y ST A T e T e U o e 5 0 T e o e e G e 2T e T e T e e T 5T e S S 00 T e (e e S

Rank . Levels of P,Q; applicd Moan CeDe (0405)
: in the soii™” (Kg/ha) valucs

1 120 15,5833

. 0e72380%*

2 80 1648402 0457575 m

3 40 13,3958 -
-::-n-“—':-zs-:-::-a—:-»n—m-:—:—:-:-:‘.'-ﬂ-ﬂ-::-:-z-:z—:z—:-::-::—: 3 e TN T ]

'Table 9.3 Protein gontent (%) in drymattar in the 3rd cut

Tl e T A e i e L e It ST D e T ok e o e DT T we D el e TS me S e I e I v 53 0 2 o S e I 0 T e Rt L e 5 e S i 5 e e

Rank  Levelo of P,0; applicd Hean CeDe (0a05)
in the soil {kg/ha)  values

1’ 120 © 18.0625

2 - 80 1544167 0.41042%

3 a . | 13,0833 0433509

I aeTO an Il T am S e S v O e 00 e T2 e T mer IR e 7 e T e 2 e e T e e 2 e U s 2 e ST e ) e T e T T e Y e T 1 e 2] o S e T e

Table 9,4 Protein content (%) ia drymatter in the 4th cut

0 S e 2 e T e T e T e T e S e it T S v T e T ke £t e ST e T e T T I e T e S e 5 S e e e T g C 0 T e 15 e T e D

Rank . Levels of PEQS applicd Meon CeDe (0405)

in the soi (kg/ha) values
1 20 - 16475 0408725
2 80 14,52 0.56114%*
'3 40 12.18 )

i-:-_-:‘.-:-::-:-::-nz-:-::—::-3-:2-n—:-ﬂ-tn&z-ﬂau—a-:-::-::-:;-zu;:-::-:;-zqm--

*CeDy for comparisons involving 120 kg onsfha

-~

*% CaDe for comparisons between 80 end 40 kg P,05/ha



In all the four cuts, increase in the Gouse Of
phosphorus application increased the plant protein
content sionificantly. The leval 120 ky ons/ha applied
in s0il gave gigaificantly more protein content in tha
plants than 80 kg P,0;/ha and 40 kg péosfha soll
applications. 80 kg Paosf'ha was significantly superior
to 40 kg Pgosfha anplied in tho soll.

3sle2 Total protein yleld

Tﬁbla.9.5 ghows thoe mean values 0f total protein
yield £rom all cuts and the corraspeonding abgtract of

the snalysls of varlance is given in Appendix IX (e).

It could be seen that increasing the doss“oﬁ
phosphorus application f£rom 40 to 80 kg onsfha and from
80 kg to 120 kg pzws/ha significantly iuncreased the
“total protein yield in both cases.

increasing the nurbor of cuts from 2 o 3 and
€rom 3 to '4 also significantly increcased the total
protein yield in both casces.

P X € Antergetion wes oignificant and the combinae-
tion of 120 kg ons/ha soil application and four cuts
recorded the mawzimum total protein yicld (909.97 kg/ha)
while 40 kg qus/ha goll application and two cuts gave
the minimum (;11.19 kg/halde



Table 9.5 Total protein yield from drymatter{kg/ha)

levals of P,0; spplied in soil (kg/ ha)

cuts, 30 (7,) 80 () 120 (P,) Moan
2 cuts 211,19 321,54 485,08 310.11
3 cuts 325.90 457249 758467 481ls13
4 cuts 405,589 678420 90997 515464
Moan 314435 499,09 717491
-:-n-::-a-::-:-._-.-.—:.-'.:-.-;.:—':-zw:a-z.-znzuz—ja-:z-:;n—:-'ﬂ—:—:-—.-.“-:-‘.:—z-::—nwm-g:-:a

CaDe (0e05) for comﬁarisons involving 120 kg onslha = 22,4738

CoDe (0.05)for comparigons botween 80 and 40 kg ) = 24,296
- )

Paos/ha

CeDe (0405} for cutting treatments .o . @ 264610

CaDs (0405) £or comparisons betueen P, C, Pactggﬁgina-3=_42'100

CeDe (0405) £0r comparisons botweonPyC coubinations = 59.505

CeDe (005)£or comparisons oﬁ-ch, Pac Vs P.C )

3 = 514533
combinations
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Jele3 Phogphiorus contaent

Tables 10,1 to 10«4 show thce mean values of
phosphorus content in thc plent at each cutting while .
Appendices X (a) to X (d) give the corresponding sbstracts
of Analysés of Variance. soil application of phosphorus
at the rate of 120.kg ons/ha roecorded tho maxinum phoge
phorus content in the Qlantg and it was significantly
more than that of 80 kg and 40 kg ons/ha applied in the
noil, Phosphorus at the raﬁe of 80 kg ons/ha in tum
gave significantly higher phosPhobus content va;uea iﬁ the
plants than thet of 40 kg ons/ha as soll appllications The

rosults wore the same in all four cuts.

Jaled Potash .+ content

The mean valucg of potaskmex content in plants
at each cut are shoun in Table 11,1 to ll.4 and the abstracts

of the Analyses of Variance in Appendix XI (a) to XI (d).

It can ke scen that phogphorus application had
inconsistent effect on the potash::{ contant of plants
aﬁ dGifferent stages of observation. Phosphorus traatmant
had no cf£fcct on the potash: .. content in tho plants in
the first thres cutse However in the fourth cut applica-

tion of 120 kg ons/ha was found to give significantly
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Table 10.1 Phosphorus content in drymattor (mg/gi)in the 1st cut,

T e T e S e T e T T S e ] 0T G L) e Sy e 8 g TG o 1 e T oo S i Y e 2 I et T iy S A o D e T e o e s S e T e e T o 2T e e

Ranlkk  Levels of 9205 applied Mean C.D~ (0.05)
in the soil (kg/ha) values
i 120 -3:‘ 64 0,253%
2 80 3.4 :
0 e 200
3 40 268 :

-:-:-:..m—::-::m::n::-n-;:—u-ﬂn:l-:-n-—:j-::-ﬂ-::nﬂ-u-z—:-a-ndﬂ'ﬂﬂnﬂuﬂenun-=n

Table 10,2 Phosphorus content 4n drymatter ( mg/g.) in the 2nd cut -

T T e T g % e ] e T e 3 s £ i T 20 e S e S 0 ] 2 S v 2 25 e TR 4 T3 e S T e 0 T 2 e 52 e £ v 2 e £ e 250 e ST e £ e £ e T

Rank ~ Levals of Py0; applled toan CaDe {0405)
in the soil ( kg/ ha) values

" = 8044 0.280%

; o 3431 0a147%w

? <0 3.02

-0 e T v 7 e T S e T T o Y I S e 2 et T e e Y e K et £ e S D et T i T e 1) e e S v 22 e T e Y e e U T T v £ e T

Table 10.3 Phosphorus content in drymetter (mg/g.) in the 3xd cut

v S i 1T e 5 e £ 2 i T T e DY e £ 0 2T e 22T e S D e T e 2T 0 2T T e e T o 0T e 2 a0 e I e 2T 3] i T e T e 2T e 2 e 2 o 0 e T e S

Ranlk Levels of P,U. applied Mzan Cele (0.05)
2°5 values
in soil ( kg/ ha)
i ) 120 . - 5,51 0.230%
2 80 4.81 0u171%%
3 40 3.77

Tt Y e T g 5 i 100 e Y o 272 e T I e £ el T i T T o 0 e S e (1 i 30 e ) vt ) ol 2w T iy 2 e T o T e S S e £ e S5 e 5D e S e S e S v T e

Table 10e4 Phosphorus content in drymatter { my/g) in the 4th cut

- e N 5 e T e T e T v 05 e X o 0 i 1 g T e T o £ e Y i % e ST i 2 e :—:-a-a-a-zncéa-z—:-z-n—m-naa-a-

Rank Levals of Py0g applie# Mean : CeDe (0405)
in soil ( kg/ ha) valuss :

1 120 : 5444 0.308%

2 80 ) 4‘28 0’254*‘.

3 40 3.58

Tl e lD e il es e LD e Tl e S5 ee il e Tlee Tlew Slew lan T e S ane S e an ST e ST 3 0 T a0 e 100 5 60 5 e S e 0 e 5 e Y e £ o Y

* Cols for comparisons involving 120 kg 9205/ha.

n% Col, for compariaonb botween 80 and 40 kg 9205/ha.
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Tabla 11.1e Potash content in drymatter (%) in the 1st cute

-g_=.=-=-=an-u-=-=-u-=-=-=-m-:-:—a-n~ﬁ-=-u-ﬁwéwé-=-=dc---uuznﬂu

Rank Levsls of P,0; applied lMoan CeDs (0405)

in soil ( kg/ha) Values
1 80 | " 2408 . *He S
3 40 o 1.99 *.* N.s
3 120 . 1489

o Ik ] ST e T et T2 e e 2 e S e 2 0 o e T e Y e S s 2F e T e I e T e TR e B e St DT LS e (S e B e ke T Tl e D3 0 e S we

Table 13,2 Potash content in drymatter (%) in the 2nd cut.

-a-::m—::-m—m-:-—:&-n—:—:-—ﬂuc—=-=:»=ﬁuua—mn:a-=—m-—=-a-::-.—:— o ee e T em I3

Rank . Levols of P,0, applicd Hean CaDe (0,05)

in the soil (kg/ha) values
1 120 2438 .5
2 . 80 L ;.33 .**N.So
3 40 2,22 -

T e TS e T ey T it v S e I e DY ST i LT e U2 0 S e TN o T e S e R e e 0 e {3 e I e T 28 e 0 e S o [ e Y e [T s Y o 2T e TR

Table 11.3 Potash contont in drymatter (%) in the 3rd cut,

- T e T e e 0 ST S e T e 5 et T 5 o 5 e e 7 D e T e T e e S e St T D e D e S e 3 0 0 e [ e £ e L e S e T e SR

Rack  Lavels of Py0g applied Mean ‘Cele (0405)
in soil ( kg/ha) values
1 \40 . ‘2.48 *E’:.S.
2 120 2,37
'  ARN LS
3 - 80 © 3e29

. 20t T iy T oy T i T3 e e S DT e D e £ 00 S e T 9 D et 00 2 et T e S S e T e T e T e TR e [T e 1L e O e U 0 T e 15 o R e 2 v T

Table 11.4 Potash content in drymatter (56) in the 4th cut.

T T £ s S e 3 2 0 5 a2 o T o T e % e 0 e 2w 5 e T 78 5 e 20 o 5 v i £ e % et 520 0 5 ) T e S £

Rank Lavels of P,0; applied Yean CuDs {0405)
in soil ( %g/ ha) values '
1 120 . 385 0+001*
2 80 . 2.53 0.074*3
3 40 247
‘-=-=-=-:—z-znz—znzumnmnﬂ—aumhzqu%:—ana—a-aa=~nnm-=-5nu-a-c-=-a-

* CoDs for comparisons involving 120 kg ons/ha.
%% ° CoDy for comparisons between 80 and 40 kg Paog/ha.



more potashu,m content in Stylosenthes gracilis than
80 kg onsfha or 40 kg‘?zos/ha applled in soil which

ware in LuLnm on pare
3¢1¢5 Nitrogen reocovery f£rom drymattoer

tiean values of nitrogen recovery from cumulative
drymatter are presented in Table 12 and the abstract of
the Analysis of Variance in Appandix XI1I, '

applicaticn of phosphorus had significant affcct
on tho nitrogen recovery from tho drymatter yield.
increasing the dosae of phosphorus application in soil
£rom 40 to 80 kg Paogfha and £rom 80 o 120 kg 9205/ha
significantly incroased tho nitrogen rocovery frqm the -

drymatteor yvield at bhoth dtdges.

Increasing the number of cuts £rom 2 to 3 and
£rom 3 o0 4 also increased the nitrogen recovery in both
cases.

Interactions botweon phosphorus and cutbing
treatments wero found to bo signlfilcent. While 120 kg
ons/ha soll applilcation and four cuts gave the maximum
nitrogen recovery (145,60 kg/ha) 40 kg P,0:/ha soil
application_dgd two cuts gave the minimum (33.79 kg/ha).
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Table 12, Nitrogen rocovery from drymatter (kg/ ha)

- T I e 1 e T2 s T S L T e 23 et T e T e B e T o ES 0 ST 0 e L e T e S S e it e S e £ e e e v 2 e S

Lavels of P,0. applied in soll (kg/ ha)

Nurber of
cuttings . ,
40 (»,) 80 (P,) 120 (P,)  Mean
APy 2! 3
2 cuts 133,79 51.45 77461 49462
3cuts . 52,76 79460 121,39 76498
& cuts 64494 108457 245,60 98,50
Mean 50430 - 79485 114,86

._o::n::ul.‘:uﬂ—a—::—ﬁ—-m.&‘n:ﬂ.-:;nﬂ-:ﬂn:-:z-:-am:‘;-;:ﬂu::-::-:a-::zq-muz:-::‘:z—n-::uou-
.

CeDy (0+05) for
CeDe (0405) for

CoDQ<0.05j fo;

CeDs (0405) for

CeDe {0,05) for,

L

CaD4 (0,05) for

comparisons involving 120 kg ons/ha = 40758

comparisons betwzen 86 and 40 kg ) a 3,887
P,0g/ha - )

cutting treatmants | a 04261

comparisons bstween P,C, 2,C . - 5
combinationa ‘ 2

B 64736

comparisons batween P%c'combinationé ‘2 94520

comparisons for Plc. ch Vs Pac _ ) = 8.245
combinations )
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3.1.5 Phosphorus recovery £rom drymatier

The mean values OF phosphozus rocovery f£rom
cumilative drymatter are presented in Table 13 and the

abatract of Analysis of Varlance in Appendix X1Ii,

Phosphorus treatment had significant effect on
phosphorus recoverys. Application of 120 kg ons/ha ia
soil, gave significantly more phosphorus regovery valueg
‘than 80 kg and 40 kg P,0;/hia soil applications.,

Phosphorus at the rate of 680 kg onsfha recorded signie
ficantly higher recovery valucs than 40 kg P 0+/ha applied
in thoe so0il,

Increoasing the number of cuksg £from 2 to 3 and
from 3 to 4 significantly increased tha phosphorus

recovery in cach casges

Interactions batwecn phosphorus treatments and
cutting treatmonts were also significant, the maximum
phoophorus recovery value (24,26 kg/ha) being given by
the combinaticn of 120 kg ong/ha soil applicaticon and
four cuts and the minimum (4490 ky/ha) by 40 kg P,0:/ha

soll applicatiszn and two cuts.

3s1.7 Potash.:i: recovery f£rom drymatter
Table 14 givas tha mcan potaski . recovery valuos
from cumulative drymatter yvields while the abstract of

the Analvois of Variance 4is sghowm in Appendisx XIV.
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Table 13, fFhosphorus recovery fromdrymatier ( kg/ ha)

T T e T e T e T W 5w 5 v Y e 5 o 2 g St 53 e T o 03 e T e 1) e £ e 2% e T ) e T e T e S b ke TS Sl e T e (e e LS
Numbar Lavels of P,0, applicd in soil ( kg/ ha)
of
cuttings. 40 (2,) 86 (P, 120 (Py)  Haean
2 outg 44920 6,89 : 10.72 D.86
3 cubs 7080 12052 20038 12.30
4 cuts 10.64 16.68 24 .26 15.78
Mean 778 12.03 18446
-::_:-z-::-c:.'-::-".:-z:-:::-m-:a—:x-::;-:::-:;-m..r.-:.:-’.:xaz-:n:n-.:':-az-::-u-::--.:;—m [ T Yo Y
CeDe (0.05) Eor comparisons involving 120 kg ons/ha = 0,779
CeD, (0405) for comparisons botween 80 and 40 kg ) = 0.616
P,05/ha ) -
CeDe (0,05) for cutting treatments .o = 06675

Cele (0.05) for comparisons batween Plc. Pac combinations= 1.065

CeD{0.,05) £or comparisong between P,C combinations = 1,508

CeDq (0405) for comparigons of P, ¢, P,C Vo P,C comhinani = 14320

tions )

1 3



Table-14« - . Potash recovery from drymatter ( kg/ ha)
-;n-z-m-::a::-::a-:n-::-:z-u-:-n—m—a—:-a-m-::-an::-z- o I3 e 550w 1 e D e T3 e T e 52
Number’ Levels of P,0; applied in soil ( kg/ ha)
Of ) - L L] - - - L] L] - - ] v LR -
cutse rEEssEsss" .
40 (p,) 80 (P,) 120 (P,) tiaan
| 1 2 3

2 cuts 3510 42,85 57437 42465

3 Quts 53496 74439 92,08 71.76
'4 cuts 78466 98460 123434 95457
Mean 57457 71,95 90493

T e I 2T T e T S e T e T e T e S e £ 00 TS e T e £33 D e T e et 5 9 S e S S 0 S e S e S e S e T e S T 0 )

Gelle (0405) for comparigons involving 120 kg P,05/ha = 7.874.

CeDe (0e05) for comprisons batwasn 80 and 40 kg, ) = 6,429
: 2,05/ba )
CsDe (0405) for cutting treatments ‘ = 7,097

CeDy (0a058) for comparisons betveen P,Cy P,C combi,=}
nations ) =11.135

C.ﬁ.(O.DS)for comprisons batween 2,C combinatlons =l5.,747

3

C comblna=)all.562
tions . )

Celle (0:s05)£or comparisons Py Cy 2,C V' 93
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Phospnorus apolication at the rate of 120 kg
ons/ha in the goil, gave significantly higher potaghi-
recovery values than £0 kg ons/ha aud 40 kg PzOs/ha
applied in the soil. The level 80 kg Pzﬂsfha gava signie

ficantly more potaskl < recovexy valucs than 40 kg pZOB/ha‘

Progressive increase in the number of cuttings
from 2 to 3 and £rom 3 to 4 increased the potaskk.r

recovery values significantly at each stage.

Phosphorus x cubtting interaction vas significant
with 120 kg onsfha soil application and four cuts giving
the mastimum potask‘sl racovery values (123,34 kg/ha) &hilal
40 kg PZOS/ha soil ébplication and two ¢uts ranked the
lowest (35.10 kg/ha).

3.2 Seed analysis

3e201 Protein content

Mean valucs oOf protein coptent in seceds are given
in Table 15 and the abstract of Analysis of Variance in
Appendix XV,

It could bo sgen that treatments had significant
effoct on the protein content of the seedse Phosphorus
application significently influcnced the sesd protaein

contaent recording tha maximum protein content by aoil
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. Table 15 Protein content (%) in the seed

A I e 20w e T v, e S e T e T e g [T e T e T 1T T T T e e T 0 S 2 i ST e e Tt 3 s S e T e 32 e T e T e e T i T g, T2 ey e [Vt 10T e 2 e 2 e Y £ e [ e 2 e I T e e e
Hamnber iavals and methceds of Phosphorus spplication
cuts 40 Xg Paos/ha 8¢ kg 9205/ ha 120 kg chsfha 40kg PzGS/ha ?g ggifzos/ga rloan

in soll in soil in soll in soil +
40 kg Paos/ha 40kg ons/ha
foliar foliar

- WEm MR e MO SR OGP e " o an as e W SR gy T NP an e WE aE WE W S A e EE my RS am g dE akh W wp Ok gp AR Ep ae M we W WY me am o TR O W

2 cuts 2403 25.87 27«21 2694 27.78 2637

3 cuts 2336 24470 23«13 26435 2694 25.94

- AN En Em R Gm W S MR gy, W W M S BE SR o R O g SR AR TR O ew e e R A S G Sy W s O A S S as S S S A W v S e e AR o e

liean 2380 25429 2767 264064 27436

T T e e [ e £ A TS et I T 0 e S T e 2T s T A e T e T o e T e e T i 22 e S e S S e T e T v e e 0 ot T i S e T 7 g D S i T e T s S e T e 2 e TS ST e I e T ey i T e T e T e P et 7 e I e

Cella (0.65} for P = 1421
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application of 120 kg 9205/ha (93) which wag on par with
application of 80 Xg Paﬁsfhé in soil + 40 kg P,0:/ha as
foliar (Ps) and 40 kg onsfha as soil application + 40 kg
onsfha as foliar (Pé). P, and Py were slignificantly
suparior to P2 and Pl. P4 gave higher protein contents
but was on par with application of 280 kg ons/ha as

soil application (Pé). Thege two treatments again
xecofded significantly higher valucs of secd proteln
content than P, (application of 40 kg Pgosfha in tha soil
alene). The treatmant,number of cuks had no significant

effect on the sezd proveln contente.

Phosphorus X cubtting interaction was also not

glgnificant.
3s2+2 Phosphorus content

Table 16 gives the mean phosphorus content in tho

secds of Stvlosanthes gracilis whlle Appendisx XVI glves the

corrasponding abstract of the aAnalysis of Varianco.

From the moan table it could be seen, that
phosphorus treatments significantly influenced the seed
phosphorus contents to give gignificantly higher values
at 80 kg Paos/ha soil application + 40 kg Pgos/has as
folisr (PSJ. over 40 kg onslha as soil aepplication + 40 kg
Pgos/ha as foliar (94) and 80 kg ?205/ha as solil application
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Table 16. Phosphorus coatent ( mg/ g) in the seed.

—ﬂ-ana-a-a-aazunaﬂ—m—z-:Jh-:-:-u—=—m.s_ﬂ-=-a-=-z-a—:-smzun-anzazunnn-augun-zaa-n—nnu_mnzuzpmuqna—

Nurber _ _nyala’and metheds of plosphorus application
cuts.  40kg P,0z/ha  80kg P,0g/ha 120 kg P,0z/ha 40 kg P,0-/ha 80 kg P,0g/ha Mean
in soil in soil in soil in soil '+ in soil™s
40kg P,0z/ha 40 kg P,0:/ha
foliar £oliar

- ap A ws A W g W M W ER G Ay B SR W O ap Ny A A AR WS P B W WE M AR W eE G S W E a W W TR om er v gy W i W SR S W

2 cuts - 3488 4415 450 4230 4458 4029

3 cuis 379 . 4,00 420 - T 4,22 . 44,30 _ 4,10

Lad - e e A - wh sy Py e 4w T R Am A s L - e e . - - . s dis om .- - ek e W 4 g W T -.- = EE Wk @R e o - e R

Mean " 3.84 4.08 4435 4.26 4444

e 3 e S e T e Y e T e T e T e I e S T e S e 5 T v S T i T T (0 e T e T T s S S e e T e S e S v £ et T e T o T i TS % [T T 2 e s DS 0 S e S e 2 e S0 v S e ST e £ gy 5 T e S

-

CeDe(0,05) for P oo cen a 0,173
coDo(O.GSl for ¢ ase Ty = 0.067

CeDe (005) for P X C combinations ces = 0148
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(?2} and 40 kg P205/ha as soll application (PlJ. PS was
on par with Py which in turn was on par with ?4. Py gnd
P, were significantly superior to P, and P,. ‘the level
80 kg Pg°§/ha (92) in thoe soil gave signiﬁicantlg highsr
values for phospho;us éogtants than application of 40 kg

P205/ha in tha soil {91)9

Rodueing the number of cuts from 3 to 2 sigaliw

ficantly increased the phosphbrus content in the secds.

Interaction P X C was also significant with
Psci recording the méximum ssad phesphorus content and

- o ey
P1“2 the lasagt,

34263 Potash‘AA conitant

. The m=an potash.i.. . contents in the seeds are
given in Tablo 17 and the abstract of the snalysis of
vériance lu Appendir AVILI., “Preatments had no significant
effect on Eha QOtﬁﬁhlim content in the seedss Howover an
increasing trend could be obuerved in the potash:
content of seads with the incfeasing'levels of phosphorus
applicd soils &9 for cutting treatment, although leaving
the crop for seed setting after thres cuts gave slightly
more potash..... cohtent in the seeds than when it uas
left for meed setting aﬁtér e cutg; Bud- the effent wap

not significant. Interactions were also not significant.
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Table 17 Potash content (%) im ths sead
—n-:-:—:-m—=—=-=—=—=-zannznzunnm—nuupznx-au:gzua—ﬂ-m-=-=—=—=-2—3n=-a—=.m—=ﬁm;=-=;=—m—a~=—=nﬂaB—

Sumbsr ' Lavels ané methods of phosphorus application’

- 1
- WR Wn Sk AP N W W P MR MR R R G SR W AR g U S Ep R p Eh wh AR dp W e A YR A SR B AR e W e O W

Haan

of 40kg P,0z/ha 80kg P,0-/ha 120kg P,05/ha 40kg P 0:/ha  80kg P,0:/ha
cuts in -soil 'in soii in sodl B soif ¥ : in\aoi% 2
40kg P,0-/ha 40kg P,0:/ha
' folia . foll
2 cuts  1.15 1.18 1420 1.19 .16 1.17
3 cuts 1.16 1,22 1,18 l.16 " le22 1.19

C s

Mean 1.16 1,20 1,19 1.13 ) 1.19

-— T e i T e T e S e S T e T o .=-m—:-a—mﬂ-ﬂ-:-:—’u::u:-:u:ﬂ-:-=—'-'-‘-q-:-_—.:-:—mamz—:-:—ﬂ—ﬂ-:—m-ﬂdﬂ—aﬂ;‘.-ﬂ— Ioew as = wall



4, Gpll ptudies.

4.1 Total nitrogen

The mean values for total nitrogen content in the
poil after tho eXperimant arac given in Table 18 and the

ebptracts of the Analyses of variance in Appendix XViIII.

Phosphorus at 120 kg ons/ha soll application
gave ‘the maximum total nitrogen content in tho soil which
was siguificantly supcrior to ovther phosphorus treatmentse.
The level 80 kg ?zos/ha in soll + 40 kg Pgosfha as foliar
(Py) and application of 80 kg ?zosfha ia the soil (P,)
Wora on par and gave significantly higher total nitrogen
content in the =oil than applicaticn of 40 kg ons/ha in
the sgoil (91} and 40 kg onsfha in the soil + 40 kg onsfha

as folliar (?é). The latiter twd treoatments were on pars

Cutting treatient had no significant effect on
the -total nitrogen content in ths soil, Howcver an increa=-
sing trend in the total nitrogen content in the soil could

be observed with increase in the number of cuts.

Intoraction P x € was significent and B.C, gave
the maximam value ( 2553633 kg/ ha) for total nitrogen

content in the soll while P,C; gave the least (2366.67 kg/ha)
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Table 18 Total nitrogen content in the soil ( kg/ ha)

Nunbax Levels and maethods of phosphorus application
oﬁ - - A R AR ap S b AR G d B O dE e e g = sk ok S v A sy we W eae P A D e e e e e A e e S
cuts. 40kg ?2u5/ha 80kg ons/ha 120kg ons/ha 40kg P Os/ha 80ky chs/ha Mean -
in soil in soil in seil in soll "+ in soil "+
- 40kg P,0g5/ha 40kg ons/ha
foliar foliar -

- ek OE A W W TR AR WA YR SR AR O R G R AR TE TP S SE ER en ws W SR mp M e R R ey AR G SR M SR SR A W A A TR AR v ) S

3 cuts - 2330.0 24733 2520.0 238647 24533 244247

4 cuts 2395340 245343 255343 236647 2466.7 244647
Mean 238647 2451.1 252647 2384 % 2455,.6

D e e e T S e T s T e 2 1T e T T g T i T e T e e e U e g S e T e S e i e 55 e T e T e T e T e S e £ e S i S e o S e 7 e T e ST e 2 e 2 e T e ey e T e 5 e

CeD (0.05) for 2 0 s = LliaBid

Cele {0a05) for P X C combinations .e ee = 21447
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de2evallable phosphorus

Table 19 gives the avallable phogpliorus content
in the soll after tho exXperiment and Appendix XIX gives

the abstract of the Analysis of varianca,

Application of 120 kg Pacsfha (PB) in the soil,
gave significantly highor phosphorus content in thz soil
than cther phosphorus treatments. The lovel 80 Xg ons/ha
applied in thoe soil + 40 kg ons/ha as follar (P;) was
found to be on par wiph 80 kg ons/ha applied in the soll
alona (Pz). Ps and ?2 ware superior to application of
40 kg ons/ha in thz solil + 40 kg onsfha ags foliar (P,)
and 40 kg ons/ha in the so0il alone (Pl). P, and P, vere

on pares

Number of cuts taken had no significant effect on

the availlable phosphorus content in the soll.

Interaction P x C was found significant and whan
Pac3 gave the maxioum available phosphorus conteont in the
s0il (63433 Kg/ha ) Plcz gave the least (46.67 kgs/hal,.

4.3, availlable poteaﬁ;;t content
Tha mean values for availlable K,0 content in tho
soll are given in Table 20 and the Analysis of variance

abgtract in Appendix XX,
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Table 19 Ayvailable Phosphorus content in the soil ( kg/ ha)

T 0 0 T e S o S S 1 e £ 000 S o e T iy A e T e i T e T i 2 e T e 20 e T e T ey 2 S e e 2 T I e e e T e £ e T g v e 2 e e 2 e 5 e T e T e ST e T
Humbar Levgls and mathods of phosphorus application
-'-.-_t__----"-------"—-'“--‘-_------?-.'.-.—-“--,
czis 40kg onbfha aqu onsfha 120kg ons/ha 40Kk pgosfha 80kg onsfha Moan
i!"l soil in soil in soil :‘2;9“"1 + :.n soil +
| g P,0g/ha  40ky P,05/ha
foliar ~ folliar

2 cuts 51,33 - 60467 61433 4733 58466 55¢86
3 cuts 46467 56400 63431 48467 55.33 54401
43cﬁca 50,00 53,33 6333 52467 . 59467 55400

-----l-------n—ﬂ-“--------------I_~~'-~”-”------'--"

Mean 49433 - 56467 62.68 424,56 57.22

- T T a5 e Y s 2 e S e 2 o T T 2 T g 223 e e S e e T o T 0 1 T s £ e S e £ e T £ v g T vt S e 0 e T e £ 2 e 2 e S e T e £ e T3 e ) e T T e T e e D e D St Y e 1

Cole (0s05) for P see 0;. a3 1,854
CeDe (0005) for P X C combinatic_ms aaw @z 34,198
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Table 20 Available Potaﬂﬁ@in the soil ( kg/ ha) d

D e ST TS e Ty T e 25 e T . U e s D T e S e S e -:s-r'.-wuz:-::-::-.-;;-:-:-—_-.a-z-:—::—n—u—;:—::-:-n—ﬁ-::—::-—:-u—:z-:-:._ o e O e T e T

Numbax " wevels and methods of Phosphorus application
of ‘
40kg P,0./ha 80 kg P,0./ha 120 kg P, 0./ha 40kg 2,0-./ha 80 kg P,0./ha
cuta 2”s 273 273 in sofl® + in soif 3
in soil in soil in soil 40kg P Os/ha 40kg P Gs/ha
foliaf foliar

2 cuts 26400 26.00 27433 24.66 27033 26426

3 cuts 26467 . 25433 28,00 - 28.00 2733 27.06
4 cuts 26,00 26466 27.32 23400 27.33 27.06
Mean 26422 26400 27455 26489 27.33

- et T S e e T e T e T e T i o o o S e T e 0 e e T s e S e S I e T e T v S T e S e D e e ] e T e T e I T Y e e T e T e T e e 205 e O e 7 o Ty S e T v DD e Y w1 it 0 T el
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Phosphorus treatments had no cignificant cffect

on the available potask;v: content in the soll.

Number of cuts taken also had no slignifieant
effect on tho availaoble potaéh‘:g content Of the scil

and the same held good for the interaction P X C also.
444 Cation exchange capacity

The me2an cation exchange capacitios of tha soil
after the experiment are given in Table 21 and the abstract

cf the Analysls of variance in Hdppendix XXI.

Phosphorus treatments had significant effect on
catimn exchange capacity of the socils. Application of
120 kg‘Pzﬂsfha in tho soil (93J gave significantly higher
cation exchange eapacity of soil than all othor phosphorus
troatmentse Application of 80 kg ons/ha in tho soil +
40 kg ons/ha as follar (PSJ was on par.with application
of 80 kg ons/ha in the soil alone (Pz). Py and P, gave
glgnificantly highor catioﬁ exchange capacity values
than application of 40 kg Pgos/ha in the a&il (Pl) and
40 kg Paos/ha in the soil + 40 kg ons/ha as foller (Pél.

Pl and Pé Wore on pares
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Table 2i. Cation exchange capacity of the so0ll (Mee./1008 grams)

P RN o PN -=-=l-ﬂ—:.':\—:::-u:':l-..‘:'..—:-::-‘:—:—:-::—‘:l-—-"‘ﬂnﬂﬂ-ﬂ—:nﬂaﬂﬂﬂ-&ﬂ—ﬁﬂ:—ﬂﬂﬂ-u—:-S-:nz-ﬂ—:—mﬂ—?‘-—-':!-::-.‘.’.'-mllm-

Numbar . o, H2Vels end methods of Phosphorus application
of ‘ B
¢uts L4 L J -l L4 L] L) -_ L L -— - L] L -_ - - -y - - ~ .l ~- -_ L) o L e . nn s W e an - Mam
40ig pzcsxha 30kg ons/ha 120 kg P,0z/ha  40kg 9295/ha 80 kg onsfna

in goil in soil in soil in soil «+ - in soil +
' 40kg P,0z/ha  40kg pzos/ha
_foltaf o _ _ _ _£olifr®

\
- AR s B dk Mk W S R e B e o4 ey WD M e W O WER TN WS o R PR A SR e 4D - e A Wy e A W

2 cugs 4400 4,52 | 4,84 , 406 4448 4.38

3 euts 4.07 4.63. 4eU6 4.05 4e51 4445

4 cuts £e35 4.37 4496 | 4405 4455 4.44

-m S am AR & W wF S S A M0 R W G &% e W e A AR A Sy M SR R Y A S B R O 4T R AR T A b W A AR oy a4

Maan 4,11 4,52 4492 4,06 4,52

-l e T e T T e e S e U e U e e 2 e 0 e e 2 [ e T e T e e o e T . 2T e T et T e T s S T Y e im0 e T N i e T e T Y o S a2 oy ) e 2 e T e e e £ e T e S N e T e T e

Cala (BCOE ) for 2 = 0170,
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Table 22 Values of simple correlation cosfficients

T e T 2T e T eSS e T e 2 e S a2 v T e 1 e T e T D v S T e S5 o T e £ it T e T e ST et S e S e S e 0 e vt Ty i 0 e T e T e e T et T [ i S i S IS

1. seed yield x Eeight of plunts at f£lowering = Q.06752%%

20 Saged yield % Spread of plants at f£lowering = 0o73016%%

3. beed yield = Protein content in the seed = Da71L62%*

4. Seed yield R Grocnpmatter yield : () o GABTO%R"

5, Total nitrogen ) Total protein yield from drymatier = D.64210%*
content in the )
soil =

Il 0 3 e I e IS a0 e (T ) e T S e ) e T i S v S0 T T e S5 A DS e S e T e T (e ) e (25 o S e S At v T S i 7 v 2 vty S it S g T T e % e 5 e I T e )

*% Significant at 1% level.
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The number of cuts of green fodder taken
bafors the crop was left for seed setting had no
influence on the catlon exchange capacity of the

goils Intaeractional effect was alpo not significant.

S Corralation ctudies

The valuos of simple corrslation coefficients
are prasented in Table 22. It was found that sead yield
was significantly and positively corrslated with helght
and gpread of plants at £lowering and protein content
in the sesd cad the respective correlaticn cocfficients
were 066752, 0.,73016 and 0.71169. Se=d yie é wﬁs
splonificantly =nd negatively correlated with greenmatter
vyield, tha corralation'éu@ffiﬁient belng «:64870,
Potal nitrogen content in the soll was signifigantly énd
positivaly.correiataa with éotal protein yield f£rom

arymgtter, the correleticn coefificient belng D0.64210,
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DISCU-‘SESION

An experiment was conducted in the Instructional
farm attached to the College of Agriculture, Vellayand
during the poriod from July 1979 to April 1980 to £ind
out the effect of lavels as woll as the methods of
apﬁlication of phosphorus and numbsr of cuts of green
fodder on the seed productlon of Stvlosanthes gracilis,
under ralnfed conditiqns. The effects of the traatments
on growtch, ylelc of grzonmatiter, guality and nut:ieﬂts
recovery f£rom the crop weze also studied, The results

of the exgbriment are discussed belowe.

1 Crowth characters
1+1 Hedght
(Tables 1.1 t0 1¢5, Fige3 and Appendices I(a) to I(a)s)

From the rosults, it was found that the height of
Stylosanthes gracilis was increased by the highér lovels
- 0f phosphorus applied in the soll, in all the four stages
of cuts as well as at the time of flowafing. This may be
duc to the influcnce of phosphorus .on meristematic
activity {Black, 1968) and also bacause, phosphorus was

utilised for s?nthasis of higher molgcular compounds



for growth (Tamaki and Haka, 1971l}. Similar increase
in plant height due to phosphorus applicatlon was

observed by Jonas (1974} on Stylosanthaes species,

(Anon (1976, b) on lucerne and HMariappan (1878) on

stylosanthesgracilis.

Combined application of phogphorus as soil + follar
wag found to give lover maan values of plant heights
at flowering when compared to the same amount of
phosphorus applied completely as basale Thus 40 kg
P,0;/ha as soil + 40 kg P,0c/ha through foliar applica=
tion and 80 kg onsfha as soil + 40 kg ons/ha as foliar
- application gave lower helights than 80 kg Pzas/ha as
scoll application and 120 kg ons/ha ag solil appiication
respectively. It is cbvious that this was another
ragult to show that the plant helghts incredsed with
lricraase in thoe dose of phosphorus appliced in the soil.
‘Follar application of phosphorus did not show any
additional effect on plant heights probably bocause the
troatment was given at a later stage and could not give

any bencficial effecgt on nodulaticn and root growths

It was found that Increaséd in the number of cuts

significantly reduced the plant height at £lowering.
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This may be because as the number Of cuts licreased,
tha interval between the last cut and £lowering was h
reduced which in turn resulted in less poriod of time
“for the plants to grows agaln as the numbsr of cuts
increased more numbor Of secondary and tertiary buds
developed and thus dus to the activity of more numbar
of mazistematic tissue the helght of the plants was

, r:educed.

Tha'interectiunal éﬁfect betwaen_pbosphbrus appl;-
cation anq cutting troatments at fiogaring was found
significant. Peéhapé increaged levels of phiosphorus
application might have 1néreaaed tﬁe meristematic |
activity of the larger number of moristems functioning
as a result of more aumber of cuts and thus reduced the

affect 0f increaging number of cuts on @eigﬁtus

1.2 Spread

(Tables 3sl LO 2.5, Fige4 and Appcandicés Ii(al) to II(e)D

Spread oﬁ-plants at the time of all four cuis and
at £lowering, significently increased with increase in
the rate of vhosphorus applied in the solls A&s 4n the
case Of height this may beecauss 0f increased meristematic

activity. At flowering the spread , resulting £rom
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conbined spplication of phosphorus as soil + foliar

was significantly lower than that obtained when the

sama quentlty was given completely az sodil aﬁplication.
This again illustrates that increaso in tha dose of |
phosphorus applied in the soil significantly increasad
plant spreade Foliaxr application did not give any addie
tional effeact con plant spread since it was given at

a later stéga and could not influence nodulation and
zooﬁ growthe Increased plant epread due to application
of éhDSphorus has been reported by sharma and Lavonia (1980)
in Vicia hirsuta and Vigia pativa.

As in the capne of height, with increase in the
number of cuts, plent spread reduced significantly,
-probably because of the less amount of timo interval
available for growth between the last cut and flowering
and also begause df more number of seéoﬁdary and tertiary
buda developing resulting in larger numbar of total
functional meristems.

intaractional effect batweecn phospborﬁs and cutting
troatments was found to ba signlificants The increased
meristematic activity brought dbout bythe application of
.‘phosphorus rmight have lessened the reduction in spresd
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resulting £rom more number of cuts and more number OF

functional meristems.

1,3 Leaf : stem ratio
{Tables 3.1 £0 3.4 and Appendices III (a) to III (4))

Increasing the dose oé phosphorus applied in the
soil significantly increased the lecf & stem Fatio in
Styloganthes gracilis. In al%.four cuts application of
120 kg ons/ha gave significantly higher values of
leaf : stem ratio than the cthor two levels. Ths level
80 kg P205/ha applied in the soil gave significantly
higher values of leaf: stem ratic than 40 Kg ons/ha as
soll application in the first threa cuts, but they were
on par in the lest cute. This may be beseause during the
last gtages 0f crop growth the differenes might have
diminished. Increase in the leafistem ratio due to
phosphorus application has been reported in coupea
varioties E.Cs 4216 and local (anon 197¢) and in lucerne
(anon 1976, b) where cpplication of 200 kg Paos/ha.
racovered the maximum leafs stem ratlioe. Marlappan (1978)
alao obtained an iacreasing Erend with increase in the

levals of phosphorus application, upto 120 kg 9205/ ha

in stvlosanthag gracilise. Incroased leaf:i:stem ratio



resulting from phosphorus application might ba dua to
increased nitrogen availlabllity bocause of botter nodule
davelopment (Pables 4 and 5).

1,4 Nodulation

(Tables 4 and S and Appendices IV ond V)

Incraasing the dose of phosphorus applied in the
goil significantly incrcased nodule numbor and nodule

woight in Stylosanthes gracilisn. It ia well Known that

phosphorus has tremendous influence on nedulation in
legumes bacause of its role in incrsasing microbial
activity by enhancing the avallability of molybdehun,
Increased nitrogen £ixation dus to phosphorus application
has been raeperted by vwendt (1270) in gStylosanthes gracilis.

Olsen and #Hoa (1971) in Desmodium intogtum, Medicaqo sativa

and Stvloganthes gracilis, Gates (1974) in gtylogonthag

humilis, siagh (1975) in Zrifolium alexandrinum,
Mariappan (i978) in Stvlosanthes gracilis, had all
raported increased nodulation with incroase in tho dose
- of phosphorus applied, Poliar application éf phosphorus
had no effect on nodulation becaugse it was given at a

later stage when nodules had already been £ormod.

The cutting schedules re found to have no

signillcant influence on the nodule number and weight
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and 1t maybe presumed that there was no direct xelation
botwesn the top removal of the plants and the activity
of the microorganisms. However aa increasing trend was
obgerved in the weight of root nodules with increase in

the numbar of cuts.
2e Yigld

2.1 Greennatter yield
(Tables 6.1 tO 6.5, Fig.sraﬁd Appendices VI (a) to VI (e))

Greenmatter yiéldsfrom each cut as woell as'thé
cumﬁlative vielé were significantly increascd with
increase in the level of phosphorus applied in the 5611.
Thus applicaticn of 120 kg onsfha produced ths maximﬁm
cunulative greenmatter yleld whigh wvas 49 por cent more
than that produced by applying 80 kg 9205/'ha in the soil
which again dave 25 per cént éore yield than that
obtainad f£rom appllcation of 40 kg Pzeg/ha in the soile

Increase in greenmatter yleld due to phosphorus
application might be due to the increase in height and
gpraend of plants with increase In the dose of phosphorus

applied ( Tables l¢l to 15 and 2.1 to 2.5).

Increase in greenmatter yleld of legumss with
phogphorus application has been reportaed by Singh et al.
(1972), 2non (1976,b) Dhar (1978), Hariappan (1978) and
singh (1979).
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cutting schedules had significant effect on total
or cumulative greenmatter yiclds. Increasing the number
of cuts significantly increased grecnmatiter yield. Ag
the numbor of cuts was increased from 2 to 3 thars was
56 per cent increase in greenmatter yield while there was
28.7 per cont increase when the numbsr of cuts wag

incraased from 3 to 4.

Interaction between phosphorus and cutting troatments
was also significant. The é&ditional quantity of green-
matter that could ba harvaested by increasing the number of
cuts must have been enhanced by the increase in the doge

of phosphorus application.

2.2 Drymatter yield
(Tables 7.1 t0o 7.5, I'ige5 and Appendices VIi{(a) to VII (ei}

brymatter yleld showed thoe same trend as in the case
of greenmatter yield. Significan£ increase was obtained
with increase in the dose of phogphorus applied in tho
soile Thus application of 120 kg Pgos/ha in the soil
gave the maximum values for drymatier yield obtained in
all the cuts as well as cumulative drymatter yield.
Increase in the holght and spread of plants on application
of higbar dose of phosphorus might have contributed to the

increase in drymatier. Increased drymatter yields on
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application ofnphoaphorué haﬁ been‘:epbrted by sﬁaﬁ at ale
(1966) and Fisher (1970)'in §p§losahthéa humilis, Olsen -
and Moe (1971) in Dosmodium invortum, Medicaaqo sativa

and stylopanthes aracills, and by Bruce (1974) and

) Mariapéan (1978) in stvlosanthes araciliso.

siﬁnificant increase in the total drymatter yicld
wag noted with incrzase in the number of cuts presumably

bacause of the more amount of greenmatter harveeted-

As 4in tha casa of total grecnmatter yield, the .
interaction between phosplwrus and cutting treatments
was significant, The higher values of drymatter obtained
due to the increased numbar of cuts might have been
incroased by the incxease in the rats of phosphorus

applied in the soil,

2.3 3eed yileld
(Table 8, Filg.6 and Appendix VIII)

Phosphorus application which plays & major role in
ﬂlowgring and geed setting of plantg gave significant
increase in the syed yield of Stylosanthes gracilis.
Combined application of 80 kg P,0-/ha in soil + 40 kg
P,0:/ha as foliar gave the maximum yield which was
followed by 40 kg P Gg/ha in soll + 40 kg Py 5/ha as

foliar application, Thus it could be seon that as far as
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need procuction was concerned follar application of
phosphorus gave the best resultse. This might be bocause

the phosphorus ;| sprayed at the later stages of crop growth
was better utilised for ﬁloweriné and sead production dus

to its quicker and better avallabllity in the period of

its necessity. This is very explicit in tho fact that -

120 kg ons/ha given in the soil was on par with 40 kg Paog/ha
soll épplication + 40 Kg 9205/ ﬁa{; ag LZollare Considering
the difference in secd yleld obtained f£rom 80 kg 9205/ ha
soll applicétion + 40 kg 9205/ ha as foliar and 40 kg onsfha
soil application + 40 Kg 9205/ ha as folilar it can be
preauﬁed that increase in tha ﬁazal dose of phoaphorus

given In the soil might have increased the total £oliage
(Tables 3.1‘to 3e4) and thus facilitaééd batter abisorption

of phosphorus applied as foliars, Incrsase in tha dose of
phiosphorus applied in the soll alone has also been found,

to Increaze ths sead yleld.

Increased sesd yleld due to increase in phesphorus
application in the soil hés been reported in $tylosanthas
humilis by Shelton and Humphreys (1971), Wickham et ale.(1977)

Rai and Kenodia (1980)
Siﬁilarly. increase in secd yield due to foliar
application of phosphorus in berseem has baen'raported by



singh and Pandey (1968) who observed that spray fertilization
increased the seed yield when the crop was left for seedsetting
after the second cut. Gill et al. (1971), CGorde and Kibe
(1973), anon (1978, c) all reported increased seed yleld with

foliar application of phosphorus

.In the present study significant reduction in secd yield
was noted with increase in the number of cutse TWO cuts gave
the maximum mean sesd yield followéd by 3 cuts, while 4 cuts
ylelded no seeds Incressing the number of cuts to as much as
four cuts had left the crops little time to accumulate
anough f£ood material for producling cenough Llowers. The plants
witich were left for seedsetting after two cuts had enough
tima to putforth more fresh branches and set more flowers
comparé& to the phort time that was available to those pianta
which were allowed _ to set seed only after three cuts and
four cuts. Batra and Gill (1967}, 5ingh and Pandey (1969)
Komstantinova and Danllov (1973). Pacuta (1973) anon (1976,c),
anon (1978, ¢) all provided evidences to show that seed
yield decreased with increase in the number of cuts.

Correlation studles showed that seed yield was signie-
ficantly and positively correlated witih. helght and spread of
tha plants at flowering. This can be attributed due to the

better vagetative growth of the plants which might have
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enabled them to produce,more flowers and secds. Seed yiold

was significantly and negatively correlated with grsenmatter
yield., Increasing the number of cuts increased the greonmatter
yield, which in turn decreased the seed yiolde This was
becausa of the less amount of time avallable betwean the

last cut and £lowering dua.to the increasae in numbar of cuts

which resultad in less flower production and secdset,

3e Chem;gg;_comnositioh off_ths drymatter.

3« 1¢ Crude protein in drcymatter
(Tables 9.1 to 9.5, Fige5 and Appendices IX (a) to Ix(c))

The crude protein contént of thé dryfodder at seach cut
as well as the total protein yield from all the cuts ware
found to increase significantly with increase in the dose of
phosphorus applied in the soil, Aapplication bﬁ'phosphorua ,
might have increased the availabllity of nitrogen for assimilae
tion by ths plants which in turn might have emhonced the
protein content. Phoaphorus application might alsé have
promoted the activity of nodule bacteria (Tables 4 and 5)
resulting in higher nitrogen fixation. Incrsace in the
pnqtein content or nitrogen contant of legume plants with
increase in the cose of phosphorus applied hes bsen reported

by #iriustata iHusaln et al (1978) and Dhar (1978) in berseem,



Shaw et al (1966) in stylosanthes humilis, Keya and Kalangl

{1973) in bDoomodium uncinatum and tHarlappan (1978) in

Stylosanthes gracilis.

Increasing the number of cuts, significantly increased
the total protein yield, ' iiigh increase in the number of
cuts the drymateer yileld also incroased which led %o higher

total proteln yileld,.

Interaction batween phosphorus and cutting treatmeonts
also_Was slgnificant in tha case of total protain yleld,
Total protein recovery from drymatter was positively corrslae
tod with total groermetter yleld and total nltrogen content

in the soil gignificantly.

3¢ 2e Phosphorusrhrymattar
{(Tables 10.1 to 10.4 and Appendalcos X(a) to X (d)).

In all the Zour cutg tho éhosphorus content in the
plants significantly Increased with increase in the dose of
phogphorus applied in ;he soil from 40 to 80 and freom 80 %o
120 kg ons/ha. Increasing the rate of phosphorus applied
in the soil mignt have incraoased its availability and
conseqguent aaéimilation by the plants which resulted in
higher phosphorus wvalues of the plant. Sasidhar and George

(1972), Hir Mustafa Husain et al. (1976), Dhar (1978) and
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Harlappan (1978y have 4l obtained simllar results in the

case of varlous legumas thcey tried.

3s 3o Potash. .1 in drymatter

{(Tables 11.1 to 11,4 and sppondices XI (a) to . XI(a))

only in the fourth cut phosphorus application had sizni-
ficant effect on the potassh:v content of the plant. In the
fourth cut applicaticn of 120 kg PZOS/ha in the soil wan
found to be significantly supericr to the lowsr lavels which
waere all on par although an increasing trend was found in
the potaeh ~ content with increase in the leval of phos-
phiorus applied in the sqil Erom 40 kg to 80 kg onsfha.
In thoe esarly stages soil potassium was sufficliently available
to the crope But with time the potassiun available in the
solil might hava diminished because of the continuocus removal
by the crope The role of phosphorus in increcasing the
potash’' . uptake by the piants might have now come into
play and thera was no much difference betwaen 40 kg and 80 kg
ons/ha applied in the soll but the highest level of 120 kg
ons/ha applied in the soll could b¥ing cignificant effect
in potaah- » content in the drymatter in thoe fourth cut,.
Increase in the potassium conteat of hoerbage with increase
in the dose of phosphorus applied has been noted by Fogaria
(1977) and bMariappan (1978).
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4, Nutrient recoverv f£rom drymatter.

4e 1. Hitrogen-
"7 (Table 12 and Appendix XIL)

The total nitrogen recovery. £rom cumulative drymatter
increased significantly with increase in tha dose of phos~
phorus applied in the soil. Phosphorus applicatioq mast
have lncroased the nitrogen assimilation by the plants dué
to. better nitrogen f£ixation resulting in highgr n;trogen
contents per unit drymatter. Increascd nitrogen cogtent
in plants with increase in the dose of vhosphorus applied
has beeon ﬁéported by mir.ﬁugtafé Husain et ale (1976):

and Dhar (1978) in borseem, Shaw at als
(1966) in Stylosanthos humilis and Mariappan (1978) in

Styloganthes gracilis. Phosphorus  also increased the

drymatter yieldin all four cuts significantly with increase
in its rate of applicatione Thus by both ﬁhese ways 1t

might have enhanced the total nitrogen recovery.

Number of cuttings alao showed significant efiect on
total nitregen recovery. Hith increase in the number of
‘cuts the total drymatter yield increased and thus the

total nitrogen recovery also incroaseds

Interaction of phosphorus and number of cuts was also
significant; increaée in ¢thg dosé of phospﬁorua might hava
incroasaed the amount of drymat;er and total nitrogen that
could be obtainecd by 1néreased nuwnber of cutge.
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4« 2 Total phosphorus
. (Table 13 and Appendix XILI)

bz in tha case Of nitrogen recovery, increase in the
dose of phosphorus significantly increased the total phos-
phorus recoverye. Again, phosphorus might have acted in two
wayss. 1he first role was to lunersase the phosphorus content
par unlt drymatier which was dlscussed earlier and the
sacond role was 0 increase the drymatter ylelds in all
four cutse. Tha net result Wass Increzsed phosphorus

recovery with increase in'the rate of phosphorus application,

invariably, increasing the number of cuts significantly
increased the total drymatter yield which in turn resulted

in incroased phosphorus recoverys

Interaction betwsen phoosphorus and cutting treatments
was also found to be significant. The ;ncreased dosas of
phosphorus application resulted in increasing the amount of
drymatcar as well as phosphorus content of the plants

resuiting in higher phosphorus recovery.

d4e 3 Tbtgl potaah
(Table 14 and Appendix‘xzf)-
Significant incroase in pbtash.n recovery values was

obtained with incroase in the dose of phosphorus applied in

the goil, in the Zirot three cuts, increape in the dose of
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phozsphorus application might have contributed to increase
the potash recovery by meroly increasing the drymatter
yialds, 1In the fourth c;t increase in tha level Of phose
phorus was found to increase the potashf content in the
plaﬁts Sgsides increasing the drymatter yields. Thus in
these two ways it might have increased the total potash.

recovery in the fourth cut.

Increaging the number 0of cuts increased the potaslq:
recovery values significantly because of the increage in
total drymatter obtalned as in the case of nitrogen and

phoaophorus racoveries.

Hore again the significant interaction batween phosphorus
and cutting troatments might be acéounted for by the
incraase in total drymatior due to increase in phosphorus

application and the increase in numbar of cuts,

S5« Chemical composition of seed.

5« 1 Crude protoin
(Table 15 and Appendix XV)
The results show #hat application of 120 kg Paoslha
. in the soll was as good as applying 80 kg Péos/ha in tho
soll + 40 kg P,0;/ha as follar or 40 kg P,0;/ha in the soil +
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. 40 kg ons/ha ag foliar with regard to the crudé protain
content in the seed. This shows that folliar application
of 40 kg ons/ha was found to ba helpful in increasing the
protein contsnt ifreagective of the quantity applied in
the solls. !ay be phosphorus has been bstter absorbed
through the foliage thereby resulting in increased crude
protein content in the seeds. Phosphorus at the rate of

40 kg P,0:/he applied in the soll + 40 kg P,0./ha as follar
was on par with 80 kg ons/ha applied in the soil alone.r
bacguse at the ;ower levels of phosphiate applicatién in
the soil, nodulation was adversely affected. This resulted
iﬁ reduccd nitrogen assimilation and hahqe less protéin
content in the seed. Phosphofus at the rate of 80 kg /ha
appliéd in the soil gave higher protein content than 40 kg
ons/ha‘soil application because of better noﬁulation and -
nitéogen agsimilation, |

Increass in the protein content of legums seeds with
increase in the dose of phosphorus application has been
raported by Singh ot al (1971), Kesavan and #Morachan (1973)
and Panwar and Singh (1975).

Cutting treatments had no significant effect on the
protain content in the sesd as number of cuts taken had no

direct offact on tha protain content of the gsecde-

i
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Interaction between phosphorus and cutiting treatments

was algo not significante

fead protein content was positively corralated with
seed yield significantly. 7The high levels of phosphorus
which brought about increased seed yield was also responsi-

ble £or increased seed protein contants.

5. 2 Phosphorus

{Table 16 and Appandix XVI)

Increase in thoe dose of phosphorus applied, whethor as
combined application in the soll + foliar or as soil applicae
ticn aglone, resulted in increase in ths phogphorus content
of the seeds. In the case of 80 kg PEOS/ ha soil application
20 kg'Paoé/ha as foliar (Py) and 120 ky P,0./ha applied.
in the soll zlone (93), .+ the phosphorus content in thz seed
wag alimost the same in both the treatments may be because
the total phosphorus applied was the sanme. Similarly phosphorus
content of the seed was also enhanced by the application of
40 kg Paos/ha in soil + 40 kg 9205/ ha as foliar which was
on par with 120 kg 9205/ ha appliad in the soll alone.

Thic shows that the increase was due to the foliar application

though the total quantity applied was less than wvhen tha
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phosphorus was completely applied in the soil. Comparison
botween the application of 80 kg P,0./ha im soil + 40 kg
onslha (PS} as foliar and 40 kg 9305/ ha soil + 40 ky onsfha
(?4) as foliar showed that Py was significantly superior

to Pé, may be due to the combipad affact of the increase in
total quéntity an@ the folliar application. Incresase in the
phosphorus contontof the seed was noted by the increase in

the dose of phosphorus applied in the soll.

Increage in the phosphorus content of seeds with
incrzasa in the dose of phosphorus aﬁplied has been |
obzarved by Mascarenhﬁa et al,.(1269). Z&cbhinson and Jonas
(1972} found thot Stylosanthes humlilis showed a vary marked
ability to translocate nutrients to the seed. Bartz (1959)
has given evidence of follar application of phosphorus

giving increased phosphorus content in psas,

Redueing the numbesr of cuts £rom 3 to 2 significantly
incroased the phosphorus content in tho sesdse. The phosphorus
conttent in the plants wag found to be highor in the latter
gstages of crop growth than in the early stages. Thus
large quantity of phosphorug absorbed was praventad £rom

being translocated to the geeds by the third cute.

interaction between phosphorus and cutting treatments
was also significant. The positive effect of increased

phosphorus application in increasing the phosphorus content



of the seeds was reduced by the adverse effect brought

about when the number of cuts was raised £rom two to threo.

i’

5. 3 Potach.
(Table 17 and Appendix XVII)

phosphorus treatments had no significant effect on
the potash. content of seeds. But an increasing trend
in the'potashi‘x content of seeds was oObserved with incoreace
in the dose of basal soil application of phosphorua.
Mascarcnhas et ale (1962) and Georgeiev (1977) gave evidences
of phosphorus application 1nc=aasing'the potassium content

in seads,

Number of éuts taken had no significant effect on the
potashimm content of the seads which indicated that numbsr
of cuts had no direct effact on the pota5h~ content in
the seedse |

Interaction betwesn -phosphorus and cutting treatments
was also not significant as both treatiments together had no

effect to exert on tho potash - gontent in the geeds.

Ge Soil gtudices.

6« 1 Total nitrogen
(Teble 18 and Appendix AVIII)

From the results it may be noted that as the level of
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phosphorus applied in the soil was increased £rom 40 to 120 kg
ons/ha by any method (soll alone or soil + foliar applice-
tions) the total nitrogen content In the soll increased
significantly. Thueg follar application of phosphorus had

no additional offect on ths total nitrogen content in the
soll beyond that resulting £rom the soil gpplications. This
may be kecause that ths nodulation was effective only when
phogphorus was given in the soil carlys The significant
increasa in nitrogen content of the goil with increase in
the doso of phosphorus applied ln the soil might be dus to
higher rates of symbiotige nitrogen £ixation and excretion of
the £ixed nitrogen into the soil by the leguminous cropes
Incroage in the nitrogen conteont £ 20il with increase in
the dose of phosphorus applied, had been ¢bsernved by
sasidhar (1969), Garg ot al.(1970), Chatterjee et al. (1972),
pNihal singh and Khatrd (1972), Sahu and Behera (1972),

sahu (1973), singh and Singh (1975), Bruca (1974) and
Mariappan 1878).

Cutting traatmonts had no significant effect on
nitrogen content in the soil, lHowvever, an increasing trend
in the anitrogen content of the soil was obseﬁvaa with
incroase in thé number OFf cutoe. Thic might ba accountsed for
by the similar increasing trend obsexved in the waight 0f root

noduleags.
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Interaction between phosphorus and cutting treatments
wag algo significant. increase in tha dose of phosphorus
applied in the soil resultinq in incrqésed symb;otic.nitrogan
fixation and the incressing trend in nodule veight set by
the increase in number’of cuts together might have incgeasad

- the total nitrogen conteat in the soil.

6« 2 Available phosplhiorus
{Table 19 and Appendix XIX)

Ao in the case of total nitrogen contsnt application of
120 kg ons/ha 1n the soil gave the maximum phosphorus
content in the soil vhich was significantly superior to all
othar levalse. 95 and Ez ware on par and gupsrior to Py and
91 vhich again were on par. f@is shows that f£oliar applica-
tion of phogsphorus had no aﬁditiongl effact on ths phosphorug
content of the éoil bayond thgt procduced by thelsoil applicae~
tiones Thus only the increase in phosphorus levels applied
0o the soi;;‘gava significant increasé in available phosphorus
contant of the scils Increase in available phosphorus content
of the gsoil with inqr@aae in the dose of phosphorus applied
has been obtained by Garg st al.{1970), tiithal Singh and
Khatzd (1972), Lutz (1973), uingh and Singh (1975), Bruce (1974)
and Mariappan (1978)s . ‘ ; '
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Cutting treatments had no significant effact on
the available phﬁsphorus content of tha soil.

~ Interaction between phosphorus and cutting treatments
was significant may be Gue o tha high doses of phosphorus
application which might hava influenced to give this effect.

6+ 3 Available potashs.
(Table 20 and Appendix XX)

Naither the phosphorua levels nor cutting treatments had
any significant effect on the avallable potaskaxi content in
the soil. Since phosphorus and cutting trestments had little
effect on the plant or seeﬁ contont of potashi.i, 1t could bs
understood why the potashiv.. content in the solil did not vary
gignificantlys Savithri (1980) has given evidence o£ availa=
ble potassium content ag.the soil as not i&ﬁi&ﬁﬁé by the

lavels of phosphorus appliecds

6» ¢ Cation exchange capacity’

(Table 21 and Appendin XXI)

i

Phosphorus troatments alone had significant effect on
cation axchonge capacity of the soll. Phosphorus at the
rate of 120 kg P,0 /ha appliad in the soil gave tha highost

c.B.c. values and it was significantly superior to all other

i
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phosphorus treatments. 95 and Pz vere on par and supoyrior.
to Pl and P4 which again vere on pars Thus here again only
tho phoaphorus applied in tho soil influencéa the cation
exchange capacity of tha soil and foliar application of
phosphorus 4id not give any additional effect beyond that
producss by the soil dressing, Increase in the catlon
exchange capaeity values with inerease in the dose of
phosphorus applied in tho goil was obsaerved by Singh and

Singh (1975) in Styloganthes humilis and Bruce (1974) in

stx;osantﬁas,ggyanen@gg.

Economics

The economics of.. levaels and methods of phosphorug

application and numbsr Of cuts in Styloganthes gracilis

prosented in Table 23 rovealed that the treatment combinae
zion of 80 kg bzos/ha soil application + 40 kg P,0./ha
foliar application and two guts gave the maximum net profit
Of [5.59231.36 per hsctare whilé 40 kg Paos/ha soil applica-
tlon + 20 kg P,05/ha foliar application and four cuktg

gave ths lowesst net profit of 8.582.45 par hectare.
Traatment combination of 120 kg ons/ha scil application ¢+
40 kg Pgos/ha foliar application and two cuts gave the
second highest nat profit of B.4996.7 per hactare.
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Table 23 Economicsof levels and methods of phosphorus application and
number of cuts in Stylosanthes graciids. '

Treat cost of addl. Total  Yield Yield Valua  Value Total Net
ments produ- cost cost of - OFf OF of green revenue profit

ction of of pro seed grecn sced - matter

excluding treat duction kg/ha mattoer o ' P 2 &3

treatments ments B3 kg/ha
Plcl 1793.,40 800 2593.40 38467 8823.60 2320420 2205,90 4526410 1332.70
9102 1793.40 1200 2893440 1961 131i21.02 117660 328026 4456.86 156346
chs 1793.40 1400 3193.,40 0.00 18503.4C 0.00 4125,.85 4125.85 932,45
Pacl 1793.40‘ 1000 2793.,40 46484 10506462 281040 2626466 5437.006 ' 2643466
chz 1793.40 1300 3053.40 41440 16944,58 248400 423615 6720415 362675
92C3 1783,.,40 1600 3393.40 000 2250018 000 562505 562505 2231465
PSC1 1793.40 1206 29923.40 T734 13328480 4640440 3349.70 7920410 4996470
pscz 1793440 1500 3293.40 44.66 21689652 2679460 5424.88 " 8104048 4811.08
P3C3 1793.40 1800 3593.40 D00 - 27514.60 . 000 63803465 6903.65 3310625
?401 © 1733640 1150 2943.40 83433 8987.00 49994,80 2246475 724655 430315
9402 1793,40 1450 3243.40 5065 13072400 3039.00 326800 6307.00 3063.60
9463 1793440 1750 3543440 0.00 16503640 000 41235.,85 4125.85 582445
Pscl 179340 1350 3143.40 107430 10506,62 6438400 2626466 8064.66 5921436
P502 1793440 1650 3443.4C 5556 17107.98 3333460 4277.00 7610460 4167420
P5C3 1793440 1950 3743440 000 22336.78 0.00 5584.00 5584.00 1540,60

. eI T e e e I e e T e T e ST S e T e U T o T e I e T e S o T e S T e e S T e £ T e 2 T e D e 2 e e 2 e 2 e £ o e S e T e ST e T e S T e SR e S T e S

Value of seed = 9,60/ Kge

Value of grecanmatter = 5,250/ ton.
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SUMMARY

an investigation was conducted to study the
effect of different lovels as well as mothods of
phosphorus application (40 kg, 80 kg and 120 kg Paos/ha
as soil applications, 40 kg onsfha as poil 4 40 kg
onslha as folliar applications and 80 kg ons/ha as
soil + 40 kg ons/ha as follar application) and
schedules of cuttdng of green fodder l‘grop to ba
loft for secd satting after two cuts, thres cuts and
four cuts) on the geed production potential of

Stylosanthes gracilis.

it was laid out as a.factorial experiment in
Randomised Blogk Dasign with thres replications.  The

important results of the study are summarised belows:-

1, Plant height and spread increased significently
with increase in the dose of phosphorus applied in the
poll from 40 kg to 120 kg P,0;/ha at the timo of all
cuts as well as at £loweringe. Follar application of
phogphorus did not give any additional effect on plant
height and sprsad at £lowaring.

Increasing the number of cuts significantly
raduced plant helght and spread at flowering.
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2. Highost level of phosphorus (120 kg onb/ha)
applied in ths soll gave significantly higher leaf istom
ratio than lower doses applied in the soil in all the
cuts while 80 kg ?295/ha as s0ll applicatién géﬁe
significantly higher lecafistem ratio upto the third
‘cut taken, than 40 kg Paos/ha soll application but

was on par with it in the last cut (fourth cut).

3; Number and weight of root nodules per plant
increased significantly with incroase in the level of
phosphorus applied in the soil.

Cutting treatments had no significant effect on
-the numbexr and weight of root nodules although an
increasing trend was observed in nodule welght with

incroase in the numbsr of cutse

4« Increase in the level of ph03pndrua applied in
the goll significantly increased the gracamatter and
drymatter yields in eacﬁ cut as weli as tihwe total
grecnmatter and drymatter yields £rom all thes cuts,

Increasing the number of cuts f£rom two to four
pignificantly increased total greenmatter and total
drymatter yleldss Application Of 130 kg PyOz/ha in
the soil and taking four cuts before leaving. ths crop
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for seed setting gave a maximum total greenmatter yield
of 27.6 t/ha which resulted in providing 5.1 t/ha of

arymattar.

é. Application of 80 ky ons/ha in ths soil supple=
mented by 40 kg onsfha foliar application gave the
highest sesd yield significantly more than the othex
phosghorus troatments, This was followsd by 40 kg Paos/ha
soll application -+ 40 kg Pgos/ha foliar application
which was on par with 120 kg ons/ha applied in the
50il and superior to other levels of phosphorus tried,
Increasing the soil application of phosgphorus £rom
40 to 80 ky 9205/ha significantly increased the sced
yioclda

Cutting two times and then leaving the crop for
sead getting gave the highsst seed yleld, significantly
more than taking three cuts, while gutting foup tiﬁes
vielded no.smed. The meximum seed yleld of 107.3 kg/ha
was glven by application of 80 kg ons/ha in the soil +
40 kg onﬁfna as £oliar application and taking two cutg

of green fodder.

G. Increasing the dosae of phosphorus applied in tha
soll significantly increased the crude protein content

in the drymatter in all four cuts as well as the total



protein ylelde. Increasing the number of cuts significantly
increased the total protein yield. -

7. HNitrogen, phosphorus and potaghmqm recovaries £rom
cumilative drymatter were significantly increased with
increase in the dose of phosphorus appliced in the soil

and also with incroase in the number of cutse

8+ Increase in the dose oOf phosﬁhorus applied whother
as combined application ag soil + foliar or as soil
application alone enhanced the crude protéin content of
the seeds vwhile cutting treatiments had no effect on the

5aNCe

9« 4&As tha level of pbogphorus applied in the soil
vas increased £rom 40 to 120 kg Paosfha the total nitrogen
content, avallable phosphorus content and cation exchange
capacity increased significantly while there was no
offect on avallable potaehL ¢content in the soll,.

Cutting treatments had no effact on the total
nitrogen, avallasble phosphorus, available potashL~ and

cation exchangg'capaéity of the soil.

- 104 Significant and positive correlations wera observed

ketween seed yleld and hedght and spread of plants at
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flowering, seed yield and proteln content in the seed,
gmmm@rmmmdae%alpmte&nﬁem&emamm
ana total nitrogan contant in the soil and total protein
yleld from drymatters A significant and negative correla=-

tion was obaéfved between saa¢ y1a1d and greenmatter yield.

11. 80 kg onslha soll application + 40 kg PZOB/ha as-
foliar in combination with two cuts of aresn fodder gave

the maximum nat profit of B.5921.36 per hoctara.

Future line of work

The optimum time to apply phosphorus’ through
foliage to the crop, after the last cut. is to be 1nveati—
‘gateds Similarly the optimum time for cutting the crop
to be left for seed setting to get higher seed proﬁuctioﬁ

also noeds further investigation,
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Appsndix JA
vigathar data during the crop period and its variation from the past five years
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Standard Temperature °C . Relative iumigity Rain£all {mm)
weeks : )
Haximum Variation inimum Varistion 1279=30 \r'ariaticu 1973=80 Variation
1979-80 1.979~83 . _ :
28 29436 “ie7l - 22453 .  ~1e61 . 94443 . +10.23 15429 +14 459
29 29,79 +0e36 - 23447 +1e11 87429 - 2400 0400 - 9,79
30 28.86 © =093 - 23.04 ~1467 93.00 + 5e14 5443 + 1493
31 29.07 ~teld - 22434 ~1445 9543 + TG4 7471 + 7457
32 29.93 +1e22 - 22450 . +0436 . 95473 + BG4 Sed3 + 5443
33 30.64 ~0e57 2273 ~0e91 90443 + Bed3 086 + 0«86
34 29.93 000 23429 ~0,07 90,71 + 4407 4400 - 586
35 3071 0464 22,70 =030 93443  + 622 0400 - J.64
36 31.43 +1e50 34C6 —C¢49 2400 + 2414 Ge0O - 0486
37 31.43 +107 22.87 ~Ce40 89,57 4+ 2428 9457 + 8495
s 30.00 0479 22459 ~0470 92.14 +10490 17.71 +17.61
39 29400 ~1+93 22.53 ~1,14 96400 +31e71 5e00 '+ 2,24
20 30.14 ~0e43 23449 +0e20 89414 + 0.71 Ce00 - 2424
41 30.64 +0e33 23431 ~0¢20 87.43 - 1452 000 - 1.81
42 31.36 +1e38 22417 ~leil 90.86 + 1.62 1.29 ~21.61
43 30457 +0e81 2267 ~1.08 94436 + 729 5e71 ~10.91
a4 30,00 =033 22486 ~0e37 95,71 4 8409 1.57 =23.43
a5 28.71 ~1e27 22429 0447 95471 + 4465 7.86 «11.95
46 29.50 ~1e07 21.94 ~1.16 95.29 + 54408 3114 +21402
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-=-=—=—=3—ﬂ—a-::-:-x:—:s:-::—a:—:n-:::-ﬁ-c:-:—:-z-,-_n-u-a«a-w—z-mu-mz—mm—ﬂ-ﬂ—l:—s—:—:-z-n—x—--m-mﬂm—m
Standard Yemparature °C Relstive Humldity Rainfall (mm)
wagks P ’
Maximum Variation Minimum Variation 1979-80 Variation 1979-80 Variation
1979-80" ) 1979=80 :
47 30636 = 0400 22440 =0e31 - 95443 - 4+ 7,33 4486 - w 5452
48 30093 = ~0408 22431 ~ =0e63 - 91429 + 634 1.00 - 071
49 30429 ~0.78 22420 «0e49 95483  + 9499 5457 . + 2467
50 31450 = 4017 22.40 ~0.38 - 95.43 41433 000 ~ 0490
51 31.21 ~0e4B 21.74 ~1e43 93.86 +12.53 Ce43 - 1.09
52 31.00 =148 = 21426 »le.53 91.50 +10e21 D00 - le54
1 31407 =0s14 20,33 =096 87486 + 8438 0.00 . 0.00
2 31.43 +0.07 2025 =1.9S 87.14 +10.57 0.00 . 0.00
3 31.50 +0.08 19,74 1,86 - 83,86 + 5672 0.00 0.00
4 31,71 «0ell ' 19443 = =245 - 73.00 - 0.43 - 0.00 . - 1,19
5 31,71 +0.49 20,23 -Ze23 8le43 + 0486 - 0.00 . - 0.48
6 31.79 = +0e20 = 20496 -1.51 92471 + 781 000 - 0476
7 31.36 = 40416 19.76 ~2e81 8714 + 2409 0.00 . - 7424
8 31,29  =0.21 ' 21,34 -2401 80,71 - 3439 0400 . 0.00
2] 32419 +0023 21l.46 -1.38 85400 + 0657 0400 0.00
10 31.79 ~0s28  21.90 ~Ce99 87.20 + 4438 0.00 = 2,10
11 32436 +De23 21.86 «1.54 83¢57 = 1429 2443 " 4 2400

- D el e T e O e T e 1 e e T e I e T e T e S e Y e T e T e T A T ST ot e Y e S T s T g e S e S e £ v 1T e T e 2 i 5 T e S e 2 S [T i e S T T e T T e T e

contdescesdes
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AppendixIA { contdee. )

e 3 e T e 2 e ey 0 S e T e T 2 i I e et T e T e T e S e o e S e ST e 20 i T e e T e T e S e v T T i T s D v e S e S e 2 e T e £ e T e T e S e T e e e 2 X

Standard Temperature ¢ Pzlative Humidity Rainfall (mm)
weeks (%)
Maximum Variation Minimum Variation 1979-80 Variation 1979-80 - Varlation
197930 1979~80
12 " 32.07 ~0.60 21,76 =2.34 87.86  + 2.81 000 - 0.72
13 32493 ~0.15 21.04  ~3.47 88,14 - + 4.33 0.86 + 0486
14 31.64 -1.08 21463  =2.85 92.14 + Te43 14.86 +13.91
16 33,71 +0.53 24.30  =0.45 88,71  + 4.66 0.00 - 0.62
17 33.64 +1 404 24,84  +0.14 89.86  + 6.34 7.66 + 7.76
18 31.86  ~1.00 23.76  -0.83 91.00  + 4.05 5.86 .+ 1.01

o e Il el e e Tl e I e D e T e I e e S e s e S T A T e T e e et S e T e T T e ST T e Y e -=—-.‘&'—::-m—:-m-::—:‘.—::—n-—ﬂ—:-::—‘:".—::-:-uznn-::-:-



Appandix I
Abstracts of Analysis of varlance Tablgs for mean plant height.

Appendix I (a) Height at the time of ist cut

SleNo. Sourca of variation af Mean squareé P value
1 Block 2 1.878 0.2741
2 Treatments 2 22984509 335.5035#%*
3 Error 40 6851

Total 44

it T e 120 et S e ) e 0 T e T e 2T e T e 5 e I e T e T e S e S v 5 S o S e T e I e T e e S e S e T e 1 e 1 v S e S e S e O e S e O

Appendix I (b) Height at the time of 2nd cut

T e ST e T e T e D e £ 20 ke T e T s 2 e T e T et et v T e T e e 0 i S i T T e S e S e 0 e 2 e Y e T e T e I e T e S e T e TR
Sl.No, BSource of variation df ilean squares F value
1 Block 2 3.728 0.5824
2 ‘Treatments 2 2513,378 392,6170%*
3 Error 40 De402
Total . 44
-—llee e e e il e T e Tl e D e I e i T i T e I D e e e S I e S e S ek i e (e e St e i e e e T e U e

Appendix I (¢} Height at the time of 3rd cut

el e it ren I e e I e ] an P e T A T e Y e T ik T e S DS mm s e e e e i re t e S e Sl T e Sl e S we Tl et L e T S e s e

Sl.No, source of varlation ac lMean squares F value
1 Block 29 84654 32220
2 Troatments 2 1941.517 - 7228283 %%
3 Erzor ' 2 24686
Total

e lten Y ew Il ew il am S e I e 20 T mee 2T g £ e B e S e T e S e S e S e T e T S e e S T am Y ey ER Y w1 e P e T e S e ST e S el 25 e SR an

Appendix I (d) Haight at the time of 4th cut

L e T g T e e e TS e S e ST e O sty T e 0% e T i TS et I e S e 2 e T e 20T e ST et T ke 2t S e 2 e 25 ke 1 et T e B e A ot B e T e T e T e ST e T e

Sl.Noe E&ource of variation ag£ Mean squares F value
1 Block 2 12,241 5.4972
2 Treatments 2 831.665 373.4964%#%
3 Error © 10 2,227

Total 14

T e I e T e o e T e 2 e S e S e S e I s I e Y e I e e 1 o T s T g [ e 2 e 0 e 257 v S e T e T et T e T e 7 e B e T S e e Y e e

*r Significant at 1% level.



Appendix I (e) Height at the time of flowering(;ho)

— T e T e D e ) e 2 e T T e Y s S e 2 g T e £ e T e S e ) e T S et e T v ST mn D e Tl e T a5 e e LS ew S e T

Sl.No. Source of variation ag Mean - F wvalue
squares -
1 Block 2 24,460 ;.7742
2 Troatments 14 - 2600.374 294,9260
3 P 4 1622,385 184,0044%*
4 c 2 14743,800 1672,1825%%
5 PXC 8 534513 6.0692%*
6 ' Error 28 : Be817
Total 44

Sl el S el I D e S e e D e e e e e I e e e e e e e e et el et e T e Tl 1T

**% Significant at 1% level.



. Appendilx II
Abstracts of dnalysis of Variance Tables for mean plant

Sereadscén)

Appendix II (a) Spread at the time of 1st cut

— e i e T e £ T e B 27 e T e T e S e S it D22 et S e T e TS e T e S T e Tt e T -t e I e T e e D et T et Sl wn Sl am e T2

Slc source of variation ag Mean squares ¥ value
NOW
1 Block | 2 3,460 | 044913
2  Treatments 2 13504650 191.8019%*
3 Error 40 7.042
Total 44

- e T e e Tl e I et e D e S e =S e S ww i e I e e I v T e S e T e T e v S T e S e e T e T v I e T i I e T e

Appendix II (b) Spread at the time of 2nd cut

-— e T e T e T e 3 e T e S e T e 25T e £ e S e e £ e T e T et T e e £ e T e 0 i Y s I e £ e 5 e 2 e S e D v Tk S e S
81 Source of variatlon af Mean sguares F value
HO.

1 Block 2 13.507 . 1l.6441

2 Treatments 2 1443.276 175.6783*%%

3 Error 40 Be215

Total 44

— 1 3 v ] v T e Y e 2 e T e T oo T et S e T e S v T 8 5y T et 20 e T e D2 e S e T e T o T et T g S e T g Tt T et T e S e T

Appendix II (c) upresd at the time of 3rd cut

e T T TS i 1 e T e T iy T et e S e D T e I e T e L e S e T e 2 T e T e £ i 2 e T e T e Y e ) e (ot o T e S e S e I
Sl Source of variation d£ Mean sguares F value
Noeo
1 Block 2 0,064 . 0.0059
2 Iroatments 2 957 .449 B7.5438%*
3 Error 25 10,937
Total 29
o T 2 e e T e 5 e S 55 e £ e 2 et 2 e 28 2 e 58 e 57 e S e £ 5 25 e 2 e 8 et T e £ e 52 it 2 i 27 e (3 e £ e 53 e 5
Appendix II (d) Spread at the time of 4th cut.
-l ee len i e Ol e IS e Sl e Y e T e T S v S e D v et Sl o e T et T e [ S e T e S e e e e T e S e S e S D e S e T e
ﬁl Source of variation dE FMean sguares F value
Qs
1 Block 2 1.545 0.4585
2 Traatments 2 480157 142.5180
3 Error 10 3.369
Total 14

el e e T e e D fen e e S e s s T e e S e D e Sl S e Tl e S e T e e e Clem e Tl e S ST em i e D e

** Significant at 1% level.



Appendix II (e) Spread at the time of flowerihg Cﬁ“ﬁi

- T T e DT gy T e T i 2 e S e T e T e T e T e 1 e T e £ e T e S e e S e T T e T e 2 v T e S e L e T e L sy T e S e T e 2
sl Sources of varlation af Mean sguaraes F., Value
HO. !

1 Block 2 10.74 0.98442

2 Treatments 14 53334 11 488,82768%%

3 P ) 4 20314,00 184 ,60128%*

4 C 2 32272,.68 2958,08249%*

5 PXGgG _ 8 25777 23.62695%%*

6 BError - 28 10.91

Total 44 -

T e T s 2 et e e S e S e S e T e T e T S e E e [ e T e T e S e v S S e T e S e T e ] o T e T e S e e T e S e T

*% Significant at 1% level.



Appendix III

Abstracts of Analysis of Variance 7Tables showlng the effect
of phosphorus application on Leaf/stem (L/8) ratio

Appendix IIX (a) Leaf: stem ratio at the time of lat cut

T e e T e T T TS S e 0w T e I e T e e T o Y e ) o e e 2 e £, e T e S e I e S e T 0 D e e TS e T e L e S

SleNo, Source of variae ag Mzan ¥ value
tion sguaras
1 Block : 2 0,145 26.85000%*
2 Treatments 2 0620 114,81400w%*
3 Error 40 ° 0,005
Totcal 44
I T i I w7 o 2T e 22 om0 e 2 e 2 e T ol 0 a8 e 5 e S e 2 e S g 2 T e S e T e S e S e T v ST e T ey T e £ e e T e T

Appendilx III (b) Leaf:stem ratlo at the time of 2nd cut

T i g 2w T s o e T e 3 e T T e 5 e 2T e S e e i T e S0 e T s T e T et DT S € S ST e e I ao e Sl en I em 13 e

Sle.Mo., Source of varia- - d£ Mean F value
tion _ sguares
1 Blogk 2 0.060 12,24490%*
2 Treatments 2 0.750 153.06000%%
3 Error 40 0.005
Total , 44

T Tl e s T e T wie TLT v TS v S vl S T ey T o D et D e 2 5 et R e e D e T e ST W R TS v o e S e T e T e 2 et T i T e S S ey S e

Appendix III (e) Leafistem ratio at the time of 3rd cut

- Tl T g Sl me T e 5T e T e T e S e S I e e TS oy DS e = e S e Tl e T2 e T e e T e I T s T e o T e T e 2 e S s T e T e B3
Sla.iNos Sourcas of varigw as Maan F wvalue
tion squares
] Block " 2 C.00257 015953
2 Treatments 2 Ce22354 13.87585%%
3 Rrror 25 001611
Total ' 29

oIS e e T i e T e T e S A e IS S e T e D e s e S e T e S e Tl e =-=:3-=‘--=-:§- TS e 3 o I e S e 2 e D e e T i S e

Appendix III (d) Leafsstem ratid at the time of 4th cut

i el e S D e S aall et ey S D e s L e e e T e T e Sl S e S e T e T e S e S e ST e T T S e G e S o
Sl.No. &ource of varla=- af Mean F value
tion squares
1 Block 2 0.00159 0.22489
2 Treatments - 2 0617260 24 .,27157%x%
3 Erroxr 10 0.00707
Total 14

=

- Tl el el Tl e TS o T e 03 e ST e T e T e T e L e o e ] e 2 o e T T e ST e Y et 7 e e L e Y e A S e 1 e T et B ety L

I

*% Significant at 1% level,



Appendix IV

Abstract of Analysis of variance lTable for number
of root nodules

T a2 e T o S e 28 i S e T i 2 e s 2 e I g S e I T e S et £ e £ e Y e 0 S e £ e S e TS e ) e 2 e S e S e i e TS e e

Sl.NO. Source of variation af Mean sguares F value

W S cop S ok T g em OB s O MR S0 P WS w ww ek WA B G WP e ek dmk R R ST e B EER A A

1 Block 2 845.07 3.34
2 Treatments 14 23141.,66 91,37«
3 P 4 8073686 318,77%*
4 c ' 2 22,07 0,09
5 P XC '8 123,96 0e49
6  Exror 28 253,28

Total 44

** significant at 1% level



Appendix V

Abstract of Analysis of Varlance Table for waighﬁ of
root nodules(mg)

B e I S e T e T e ] e e D e D e e I e T3 e S e TS e S e 1 e T e S T i 0 e S e Dt 3T et £ e S e S 0 n'-:z-::-:

BEl.N0e Sourcs of variations af Mgan sguare F valua
1 Block ' 2 893,75 3.57
2 Treatments 14 22538414 80,93¥%x
3 P ’ 4 78605.81 313.67%*%
4. (4 : 2 . 11.92 0.05
5 PXC - 8 135,88 0«54
6 Error 48 250461
Total : a4
T e T T e T e S e T e e e 2 o 00 g T iy L g 720 T o T s T e e I T e iy Sy S T e S e T e D e £ e S i s e

i

** Significant at 1% level.



Appendlx VI

Abstracts of the Analysis of Variance Tables for Creenmatter
yield ( gy/dot)

Appendix VI (a) Greenmatter yield at the time of 1st cut

S5leNOo Sources of df Mean ) value
variation sguares
i Block 2 144666.67 13.99624%«%
2 Treatments 2 1164611.,11 40291861 *~*
3 Error 40 10336,.,11 :
Total 44

-l e e e Tl e e T e e e et e i e e S s s e s e e TN e e e e Sae e e s D e I el

Appendix VI (b) Greenmatter yield at the time of 2nd cut

S1l.No. Sources of ag | Msan F value
variation squares
1 Block 2 17390888,.,88 880,05628%*
2 Treatments 2 8032111,11 406,460524%*
3 Error 40 19761.11
Total a4

- T T e e i e e Y ma I e e e e S ety e D e T e e T e T e 5 e 2 e T e I e £ et I e ) e e D e (S e e T e

Appendix ¥I (c) Greenmatter yield at the time of 3rd cut

-::x—::-.":-.:.""..ﬂ—:—::—:-:-:l-m-..-"..—:-:-_—:o:-o:-:-:_::—:—:-::-::-:-:;:-:-:—u--_:—-
S5l.No. Sources of df Maean F value
variation sgquares
i Block 2 6932333,33 101a.77646%%
Treatments 2 11969583.33 L75,73041%*
3 Lrror a5 68113.33
Total a9
0 e S e T i T e T e S e D e S e T et T e T vt S e S et ST 4 Tl e S am ST At e T om L e L et D e S v 0 TR e e T e T g T e T e 2 e TS
Appendix VI (d) Greenmatter yisld at the time of 4th cut
e e e e e T i e e e e e e e e s w i lis e el e Tl e e e et e e s e T o S e Y e T e
Sl.N0. Sources of ag Mean F wvalue
variation squares
1 Block 2 1308666467 Ge17376*
2 Treatments 2 3389166467 16,00425%*
3 Error 10 211766,67
Total - 14
......-._.—:n—:-ﬂ—_ﬂ-—--::.—-—':'.—:-:3—2:—=—=-=—2—=—-_-.—;.¢=—=-:-:-:2——'-::-:—_“-:3-._.—--

* significant at 5% level
w¥% Significant at 1Y% level



Appendix VI (e)
Total Greenmatter yield(j%/}bF)

.i::':mq';-'_':u:-.‘::—=—=‘.—=-=—=-:-:-:-:—'-—:—:ﬂ—:—::#:—:-:-=-=—=-=‘=-ﬂ—=—=-— e Dl
SleNo. Sources of vatia~  a4f ~ Mean F value
tion sguareas
1 Blogck 2 51 .80 120,47%%
2 Treatments 8 6133 142,63 %%
3 P N 2 75.G8 176,00%x
& C 2 159,80 371 .63%%
5 PXC 4 4,92 11.44%%
6 Brrox 34 0.43
Total A4
- e T e T T e 22 e S e £ e T e T e 25 e 0 e S e T £ e T e S T e T i T e T e 25 0 T it e e £ e T e e £ e e S

w#® Signiflcant at 1% lavel,



Appendix VII
Abstracts of Analysis of Varlance Tables for drymatter yields(ka@L

Appendix VII (a) Drymatter yield in the 1st cut

el T ew I e TS e T e e TS e T e T e T e T e 1 e T e S e Tt S e T e S e e SR e I -l et el e e e et i e T e T e T

51l.No. Sources of varlia- at Mean F Value
tion sguares
1 Block 2 0.0078 11.,1429%%
2 Traatments 2 . 0.1674 239,7143%*
3 Error 40 0.0007
Total 44

- e S e e e e e e e Sl e et e Tl e s Slar Slee e e T wa T e Sl e e Tl e (T e lem TS em I3

Appendix VII (b) Drymatter yleld in the 2nd cut

P B P P Ty T P P e e N e T = T S T Y = e T = P P e T . DT =T - T |

5l.No. Sources of varia- at Maan F Value
tion squares
1 Block 2 0e72 NP
2 Treatiments 2 0.27 27 e*
3 Error 40 0.01
Total 44

T e T I e T S e T et T o S v T T ek T e S W 2 e SIS e T e T e T e I e T e TS e T S e Tl T e TR e T it T e 2 g TS e T e T

Appendix VII (¢) Drymatter yield in the 3rd cut

i e el e T e I e S e T e S e T e T e S e S o S e T e 2 0 T e o i Y e T e T Y e T e T e Ty T 0 1Y e T o 2 e T e T o T e I e

S1.No,. Sources of varia- dag Mean F Valus
tion Squares
1 Block 2 0.2728 90,933 %>
2 Treatments 2 044391 146,367%*
3 Error 25 0.0030
Total 29
a3 et S e ] e T e T e e 2 e T e S et ) et T e 5 e 2T e S e 5 e T v v T e T T e S e 1t T e T e T et 1 e Y i 2 e T et S e T

Appendix VII (d) Drymatter yield in the 4th cut

DDl il e el m e e e e e N e e T ae I e Sl e D e S e Tl e ST e T e S e e £ et S e o ey = am T3

5l.Noe Sources of varia- ds Mzan F Value
tion Sqguares
1 Block 2 c.0685 6,9898%
© 2 Ireatments 2 0.1424 14.5206%
3 Brror 10 00,0098
) Total 14

* Signifilcant at 5 level
** significant at 1% level



Appendix VII (s) Total Drymatter yiald.@ﬁ/ﬂdb

T T i) an T e 2w T e 2 e £, e S i T2 e o e ST e S e 8 e T e S e T e D e T i B e S e L e T e T e X i S e o T I e
Sl.No, Sources of variae as M=an F Value
tion Squares

- s a8 S SZu ap B ap W ST G VB G e G S e Wy AE o SE M S TR W m S =S an W

1 Block 22,1702  B8.9426%*
2 Treatments 8 242504 92.,2295%*
3 P 2 2.7861 114 .1844 %%
4 c 2  5.8918 241 ,4672#%
5 P Xc 4 0.1618 6.6311%%
6 Error : 34 0.0244

---“_-_*ﬁ“-------ﬁl“_---—-_“--“-

Total 44

o T s T e LT ety 0 Y e T i TG e T e T s I e o] T e T e S s S0 e T e e T e G e I e T gy T e 7 e Y i 1S e 20 it T g T e Y e 2 e S e

¥& Significant at 1% level.



Appendix VIII

Abstract of Pnalysis of Variance Table for seed yield(&ﬂﬁh)

T v o T T e T e T T et TS e e Y 0 2 ey e T e D e T ey T e S e 1 S et T g T e e T s T Y e 22 e D e S e S e o Y

SlsNo, Source of variation af Mean F value
squarss
1 Block 2 2295.04 14,923 %
2 Treatments 9 1970.21 12.80Q9%%
3 P 4 248044 16.126%%
) C 1 6016.87 39,118%%
5 PXC 4 448432 24915
6 Error ig 153,81
Total 29
oo o T e T e T e T M T e L e T e T v T S e 1 e v e I e 2 i T e T e S e Dt 5 it 2 e £ o T e T3 e e ok e T e e T S

®** gignificant at 1% level.



_ Appendix Ik
fbstracts of “nalysis of Variance Tables for Protein content

in drymatter G%)
Appendix IX (a) Protein content in the 1lst cut

- sl e T e A I e L as S e S e s il e T e T Sl e ST e DD e T e I e T e T e T e il ke D e T e TS e 2 T S o ek e S Y e S e D
Sl.Noe Sources of df Mean F Value
variation sguares

1 Block ‘ 2 5.58 44,5517
2 Braatmenty 2 108.49 88,5090%*
3 Error 40 1.23

Total 44

-_-::—.":ﬂ:—:—:-:—:*:}-:}—ﬂu:-m—ﬂ-.:-::—: -y T A 2 s T e I e T e T e T e Y e S e T e T s T e TS e 55 e e 1) e

Appendix IX (b) Protein content in the 2nd cut

S e T e D T e 22 e e e e T e T Tl e e S me e S e S e 2w S e S e s wm e STk S e S e S e e S e T e S e S e ] e 5 e T e
. 8l.No. Sources of af Mean F Value
variation squaras

i Block 2 1.42 1.28
2 Trzatmente 2 9G.62 87 .05%%*
3 Error 40 l.11

Total 44

T 0 et 2T e e Yt T ey S T e T e ST e T e T e T e 2 e Y e S e T e T e T e D o D e T et 5 e TS s T T e T e ST Y g T T e ) e T e I3

Appendix IX (¢) Protein content in the 3rd cut
- e I e am DT e T e ST e 2 e 2 e T e o e 10 e T e T e S e T e 1 o 2 e 1 e S e I 0 e T e T e T e £ e T e S e B et S e S e T e S e S e S e

Sl.No. Sources of df Mean F Value
variation squares

Block 2 18,82 81 ,49*
Treatments 2 2122 2214 77%%
5
)

WM

Error 2 0.23
Tocal 2

- T i 0 e 1 e e T et 5 e T e Tt 0 i T e T i T T e ] e e e T e T i ot T e T e T e I v T i T e e T e Y e e 2y T e

Appendix IX (d) Protein content in the 4th cut

e T e T v 00 et I e S e 253 e 23 e T e T e I e 2 e 2 e T T v T e T o T e I e T e L e S e S - e T e [ e 5 e T e T b v T e ) e T e T
Sl.No. Sources of ag M=an I Value
variation - Squares

Block 2 1.59 4.58
Treatments 2 22.12 63437%%
EBrror 10 0435

Total . 14

- T N T e T el 25 ey 10 et T o T e 8 e T . T e S W ST e S e T e T i T e 20 e T g T e S e I e T T et T e T mew T e T o T e T e I e T

W N

*% Significent at 1% level,



Appendix IX (@) Avstract of Analysis of Variance Table
for Total Protein yield kk3@Eh>

T e T g 2 e S v e S e 171 A T e T s S e T ot 10 o T e S e 2 e S o T e g e S e S e T gt A ] e ) i 0 e S e D e T e i e 30 e T2

Sl.NOe Sources of df Mean Sguares F Value
variation '
1 Block 2 330.7450 47.1496%%
2 Treatments 8 83249935 118,7480**
3 P 2 1880,8573 268.,1270*%*
4 c 2 1317.2955 187,7880%*
5 PXC 4 6649107 9.5385
6 Brror 34 7.0148
Totul 44

T e ey e TS e T e i e T e e T e S5 i e T e Y e S ey T e 2 e D v T s D T e T i T e Y e 5 e ) ) e T e 02 e Y e S o T T2

#% Significant at i} levsl



Appendix X

Abstracts of Analysis of Varlance Tables for Phogphorus content
in drymatter ( mg/ g)

aAppendix X (a) Phosphorus content in the lst cut

L D e E e = ] -:u-=-=—=-=—=—=—=—=-=—=—=—=—§:—=—=—=—=—.":-:'-.-:—:-‘-'-‘—:—:.-::-z-:z—

$5l.M0e Sources of varia- df Mean squares F Value
tion

Block 2 0.90600 90.67491%
Trestmants 2 2.,86146 30,5567 7%
Error 40 0.02364

Total 44

W o=

Tt T e T e 1 v S e 2 e o e e 3 e T e T et e S e T e S et A T e S e T b e e S e T e S A I e IS e D e L e Il e T e T g DT e

&ppendir X (k) Phosphorus content in the 2nd cut
I T2 e £ e T3 e o e 5 e 5 e e T w1 e T e I 5 o 5 e 3 e S e TS e e e S e S S e S e T e D e T e T e ST e T e T e T e e I

Sl.No. Sources of varia- df Mean sguares P Value
- tion

0.08935  1.87255

1 Block 2
2 Traatments 2 6.04692 126.72809%%
3 Errcr 40 DewdF71l

Yotal &é

et et ee I e T e DY e T e T e T e e T e e e I e S e T e ) T e G O T e 5T e T e I e S e T e 1 e e T s T e T e T

appendix X (¢} Phosphorus coutent in the 3rzd cut

] D e T et ST T e S e T D5 e S e ST e T e S e S e S e T e e e et ww rt v i) e S e o e S e I e T e LS S D e T e T e S
S1l.,i0, Sources of varias- df Mean squares ¥ Value
o . tion

1 3loak 2 0.28000 4 ,00000
2 Treatments 2 G.79C00 97 .00000%*%
3 Error 25 0.07000

Total 29

Appendix X (d) Phosphorus content in the 4th cuat
o e TS e S em T e S T e T Sl e S et ST D e I e S WA T e 4 Sk S e T e Tl e D e T e S i e T et T e B e T e T e ST e S e S e ST T
Gl.l0. Sources of variae df Mean Squares & Value
TLOIL
1 Block | 2  0.50500 B,61628%%
2 Treatmients | 2 348260 58,41589%%
3

grror 10 0.05861
Total 14
oy T2 o T e S e T e o e ] S e T S e £ e e T e 2 e ST e T :-:-:—:—::—:-: T e Tl e 0 10 e 3 e 5 e 2 T e T e T

Rk Signilficant at 1% level



Appendix XI
Abstracts of “nalysis of Variance Tables for Potash content
in drymatter { %)

Appendix XI (a) Potash content in the 1lst cut

T e 2 e T s T i 2 e S e £ i T i £ e S e T e T 5 e 28 e T S e T e 2 A S e T e 2T e S 2 e 5 e s 1 e T e L2 e T T e S
Sl.No, ©Sources cf varia=- dE [HMean F Value
tion squares
1 Block 2 0.05427 Q0,51121
2 Treatments 2 0.,10993 1,03556
3 Brror [4]1) 0.10615
Total ;

-:31-...-._—_--..—-—--....-":—-—-.—-g—.::-—,.- e T e T e 2 et T S e T Tl 2 e TS e S e T i T e S e T e S i T e

Appendix XI (b) Potash content in the 2nd cut

T T e T e T e e T TS e 22 e T e S e T e O e s i S e T et T i T e T3 e 250 e T e S e D gy T e e Y i T e T 2 s Y e 0 e Y i 2Ty

51.Mo.  Sources of varia-~ 4f Mean F Value
tion Squares
i Block 2 1.78137 12,09844**
2 Treatments 2 0.08699 0.59081
3 Error 40 D.14724 ’
Total 44
Appendix XI () Potash content in the 3rd cut
SleNoa. Sources of varia- df Mean F Value
tion sguares
1 Blogk 2 053369 Te84149%*
2 Treatments 2 0.10214 1.42431
'3 Error 25 0.07172
Total 29
T 1T e e T e 1T 0T e 25 ot 1 e T e T e T e T e T e T e T v S o T e ST -m..-:-._.-..-.—.:—:-.:;—-.-..———::-*-—::—_-

Appendix XI (4) Potash content in the 4th cut

TS e T e T e T e e D e 52 . T e T e T e T e T e TS e ] e 0 e T e I e U, e 22 v ST et T i ST e s e T e I e D e I T e T g ST e o et T
5l,No, Sources of varia=~ df Mean F Value
tion Squareg
1 Block 2 0.48474 95,95012#%%
2 freatments 2 015333 30.,35036%*
3 Brror 10 0.00505
Total i4
Tl 5 e D e T ew D —::-:_—.-::—:-z-:z-—:'sqm—:um-:—::-...-...—....- it I e 1 g T vt ST e £ e T e T e T e T e S e 23
wk Significant at 1% level



APPENDIX XII |
Abstract of Analysis of Variance ¥able for Nitrogen.

recovennys/ﬂdj L |
I e T S o 5 T3 e 0 0 22 e 25 2t £ 3 e S 0 5 e s e T T e vt ) e S T e T e e e
sl Sources of ag Mean I value

Nos« varlations squares

i Block ' 2 3304745 4741496%*

2 Treatments & 832.993 118.,9480%%

3 P . 2 1880.857 26841270%*

4 c .2 . 1317,295 187,7880%*

5 PXC 4 664921 945385%%

.6 Exror : 44, 7.015 '

7 Total 44
T T T S e T 2 o £ ot e 5 e S e e 2 S e 5 53 5 e T e e e v 225 S e 3 e e £ S e

#% Significant at 1% level.

Appendix XIII
Abgtract of Anclysis of Variance Table for Phosphorus

racovery ( ks/plot)

o 3 e T o 2 T e 2% 5 e 5 e 5 e 2 S 5 e 5 e 3 e 0 e 20 5 T e 5 2 0 25 0 3 e S e S e Y D 3
Sl.NOs Sources of ag Mean F value

i Block 2 01961 43,5778

2 Treatments - 8 0.G410 142,4440%

3. P e 2 142909 28648667

4 c e 2 1.1316 25144667%%

5 PXC . 4 0.0708 15,7333%*

6  Error L 34 040045

' Total 44 '

D T e e T ] (2 e £ e T e e S T T e e T e 2 e R e e e 220 e T e e S N P TR TN

** significant at 1% level.



Appendix XIv
Abstract of Analysic of Variance Table for Potash recovery(}ﬁéhn

- ::—.":—:an--—::-...-:—m-_.-:—_-z—ﬂn:.-:-:—_ﬁﬂ-:-:—ﬂu:ln_-ﬁq:mﬂ-:—-::‘..u...i-

51 Source of wvaria- dg Maan Fe. Value
Ho» tion squares

1 Block 2 13.4283 27.3322%%

P Treatments 8 13.3015 27.0741%%

3 P 2 12,7160 . 25,8824 %

4 ¢ .2 3944606 80, 3187%%

5 PXC 4 0.5147 1.0476

¢ Error ' = 34 0.4913 '

" Total 44

T T e T e e L S ey T o T e e e T en S e T e T e e S D i e T S T2 e e I e e T S e e

#% Significant at 1% level.

Appendlx XV

Abstract of Analysis of Veriance Table for Protein content
in the seed(?é)

e Telellaie e Do mm il e e e D e e e o Dl e e D w e Sl il w e S el el e D e

51  Source of varia- Q4f HMaan -
NO. tion squares Fo value
1 Block 2 Ce37 | 0.18
2 ‘Treatments =3 7646 371w
3 p 4 15447 7 269
4 C ¥} le4) - 0.69
6 Error , 8 2.01
Total 29

e T e O T T ST e T e oy 2 e S gty T e T e L e T s oY e T v S0 e T e S et S S T ey T e e e T e 2 L e

** Significant at 1% level.



Appendlix XVI

Abstract of Analysis of Variance Table for Phosphorus content

in the se

ad (mg/ﬁ)

P T s T e 2% e T e S e T e S e T e TR o TS e T e I et 2 e T e T e T e T e T e T3 et D e T i T e ) e I et T e T e 2 e T e T

Sl.No. Sources of varia- dg Mean F Value

- — - - tlom _ _ _ .. .. ..-89uares | _ _ .. .l..
1 Block 2 0.0403 242768
2 Treatments 9 0.1905 1067027%%
3 P 4 0.3486 19.6949%*
4 c 1 D.2521 14 ,2429%=
5 PXC 4 021690 9.5480%¥
6 Erxor i8 00177
7 Total 29

T 2 e % 3 e £ e e e e e e e 2 2 £ e e e 5 e e

*% Significant at 13 level

Appendix XVII

Abstract of Analysis of Variance Table . for Potash content

in the

seed( /)

o T e T e T e T e Y e S e B o Tl T e Tl 2 ek D e S I 2 o S DS e T TR S e S 0 Tl DT et 5 e L s T i T 4 T gy T e T 7

Sl.mo.

- s kn dm am g

1

W N

G wm

7

ag

- Ee = m dm e am

Sources of varia-

Bleck 2
Treatments 9
P 4
C 1
PXC 4
Error i8

Totadl 29

Mean

0.00641
0.00185
0.00189
0.00056
0.00215
0.0018%

F Value

3.54144
1.02210
1.04420
0.30239
1.18785

— — PR T T T - T =T — — -
o S e 2 s Y e T 3 s 1 53 e T e DT e T e e S e T o 1 1 T e R et U o S e e 1 e T e T o 7 e S i 1t i S E e 2

om My A EmE AR MR Gy A P A S 4an W W W

— T

I T e Tl T e



Appendix XVIII

Abstract of Analysis of Variance Table for Total Nitrogen

content of the 50il(Ky/&a)

- e T e T e I e T v o T e T e T v I e e S e 2 e o e [ e T T 20 e ST T e ] e T T e T e 0 e D e T e B e S ey 2T e 5T

S1l.No. BSources of varia-

tion_

Block
Treatments
P

c

PXC
Error

U W N

Total

dat

2
14

s
2
8

23

44

Mean

squareg _

595456
9540432
31057.78
702420
991,11
. 328,89

F Value

- e &y M W S o e ww

1.81
29,01%*

94 ,43%%
2414
3.01%%

- e i me I e L e T e T2 e T e T e T v T e ST e 8 e T e 1 e T e TS e Y s T ST e D e 1T e SN e 22 T 0 I e T e 3 e T e I e T e I

** Significant at 1% level,

Appendix XIX

Abgtract of Analyéis of Variance Table for Available Phosphorus
content in the soils | Ky k.)

o 7 v 1 e TS w1 ey T e T e ) e T e T e Y e S e i T e Y e T Y e 220 e 20 T v o 0 ST ek [T e T e v D e @t TS e S e DD
Sl.i0. Sourcas oOf varia~ afg Mean F value
- - - m - Blon .. .8guares_ .

~

1 Block 2 27429 5.16%
2 Treatments 14 101.04 19.10%%
3 P 4 299,87  56.69%k
4 ¢ 2 18476 3.55

5 PXC 8 22.20 4420%x
5 Brror 28 5.29

Total 44
o e 0 22 2 5 5 5 5 2 2 e 2 o 5 e e 5 e e 25 3 e e

* Sigaificant at 5% level.
*#%  Significant at 1% level,



Appendix XX
Abstract of Analysis of Variance Table for available Potash
content in the soil {kg/ha)

e T o e 5 e £ ) e e 5 e S e e e 5 1 e e 2 o e e S o e e e £
Sl.Mo, Sources of varia- df  Mean F Value
e m =L lOn oL BQURESS Lo a -
1 Block _ 2 1.86 0433
2 Treatments 14 3.08 0.55
3 P 4 4.13 0,74
4 C 2 J.20 057
5 pXCcC 8 2.53 0445
6 Error 28 5458
Total : 44
5 e 5 e 2 2 o 5 3 e o T £ 2 £ e S i e 5 5 £ e 5 e et 5 S e e e

Appendix . XXI

hbstract of “nalysis of Variance Table for CeE.Ce. Of th%/soil
™-& /oo

u:‘_‘:-::ﬂ"'m::n:ﬂﬂ-‘-“-—_u:—_-.._.n....-ﬂ -_.-a-—.-"ﬂ»—_u——zﬂ::ﬂ_.uﬂn:a-::ﬂ:*::h bt —.:,'-_.

SlelNO, Soureaes of varia-~ df Mean F Value

l 3lock 2 0.82 2733%%
2 Treatments 14 De34 11.33%*
3 p ' 4 1.12 376e33%%
4 C 2 0.02 0467
5 PXcC . 8 0.03 1.00
6 Error 28 0,03

Total - 44

o T e T e T e T v Sl v I e T e 2T i S e T e T e 5 e B e 2 e 5 e 2 o S e T e T e I e T e T e T e T e T T e T e S e T e T

*% Significant at 1% level
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ABCTRACT

£actorial experiment in Randomised Block Deeign
with thres raplicationa.wna conducted in tho Coilege of
Agriculture, Vellayani to study ths offect of lavels and
mathods of phosphorus application and numbarxr of cuts of
- grean f£odder tanen, on the sesd production potential of
Stvlosonthas gracilise The phosphopus treatments wore
40, 80 and 120 Xg P,0./ha as soil applications, 40 kg
P,0:/ha as soll application + 40 kg P,0;/ha as folier
and 80 ky Pgosfha soil appiication + 40 kg Paosfha foliars
The cutting treatments were two, thras or four cutse

Incooasing tha loevel of sodl epplicd phosphorue
significantly incresced height, aprasad, leafistem ratio,
noduelar wedght and punber, greenmateer and drymabtter yields
in each cut and o uﬁmulativa gresnmattor and drymatter
yleldg.

Increasing tho numbogr of euts significantly incroesed
cunulative gresnmatiter end deymatter ylelds whilas it
roduced tho plant height and opread at £loweringe

Application of 80 kg qusfha in tho s0il + 40 kg
‘P,0z/ha a5 follar gave significantly highor oeed ylelds
(107,23 kg/ha) than othor phosphorus troctmontse



Application of 40 kg P,0g/ha in the g0l + 40 kg P,0./ha
es foliar wos on par with 120 kg P,05/ha soil aspplicstion
end suparior to 80 kg and 40 kg P,0./ha soil applications
widle 80 kg Ezes/na soll application gave significantly
highsr secd yicld than 40 kg PEGg/ha soil opplicatlone

Taking two cuts gave zignificantly higher seed

yield than thres cuts whilo four cuts yielded no socde

Incraosing the level of phogphorus applicd in tha
so0il and tho mumbor of cuts significantly incroased
nitrogen, phosphorus and potashnha racover}cs valuos

and total protoin yicld.

Foliar application of 490 hg.ons/ha gave highor
sazd protein content irrospective of thc guantity
applied dn thoe coldl wnilo cubtiag treatments had no

affegt on tha Bamae



