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INTRODUCTION



IHTRCiDUCTIGH

There are 34 lakhs of adult cattle in Kerala,
The per capita milk availability in the State is 36 grams* 
which is much below the recommended level. To make 
"White Revolution11 a reality# improving the genetic 
make-up of our livestock population should be supported 
and supplemented by the production of adequate good 
quality fodder.

Leguminous fodder crops provide high protein diet 
to the livestock and help to reduce the cost of feeding 
by concentrates. In addition# the importance of symbio
tic nitrogen fixation by legumes in improving soil ferti
lity needs no emphasis• However# lucerne# barseem and 
such fodder legumes rich in protein cannot be cultivated 
in the plains of Kerala because of their specificity 
for climatic and soil requirements.

The',importance of stylo or Brazilian lucerne# a 
perennial leguminous fodder crop# now gains importance 
because of its suitability for cultivation under open 
field conditions and in partially shaded coconut gardens

iiin Kerala, Observational studies conducted by the Kerala 
Livestock bovelopmant and Milk Marketing Board# in almost 
all the districts# showed that this crop can be grown well
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in Kerala* Preliminary studios at Voiiayani under the 
All India Coordinated Project for Research on forage 
crops have shown that it can yield as much as 34 t/ha 
of green fodder# Further studies by Harieppan (1973) 
throw some light on th© nutrJ.tional requirements of 
thiB crop# Chafcdlni (1980) also recorded high forage 
yields when stylosanthes was grown mixed with other 
popular fodder .grasses and fertilised with varying 
doses of

Recently# this fodder crop is getting popularity 
among the dairy farmers of the State on a very large .

i

scale asia pure crop as well as in grass legume mixtures.
iThe present production of seed in our state is very 

meagre to meet the local requirements# Increasing the
i

production of seed has become very important in view 
of low yields and high cost of seed# Research work on 
the various aspects of seed production of stylosanthes

i'
has not yet been attempted. The nutritional and manage
ment requirements for maximum seed production need to 
be investigated. However# production of.seed cannot.be 
made at th© cost of green fodder yields when th© acute

i

shortage1 of the latter is to be kopt in mind# Hence 
the optimum number of cuts of green fodder that could be 
taken before tho crop is to be left for seed setting is 
to be worked out#
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Phosphorus application upto 120 leg PgQg/ha was 
found to increase green matter yield of Stylosanthes 
gracilis (Mariappan# 1978)• Increasing levels of 
phosphorus application was found to increase seed 
yield in Stylosanthes humlli3 (Shelton and Humphreys# 
1971)* Spray fertilisation of phosphorus was found 
to boost berseem seed yield and not profit (Singh 
and Pandey# 1969)• The effect of levels and methods 
of phosphorus application on scad production of 
Stylosanthes gracilis has not been assessed so far* 
therefore an experiment was conducted at Vellayani#

i
on Stylosanthes gracilis c*v* Schofield with the 
following objectives*

(1 ) To find out the optimum stage of the crop 
or the number of cuts after which it is to 
be left for seed setting*

(2) To assess the level and method of phosphorus 
application for increased seed production*

(3) To study the effect of levels of phosphorus 
on yield and quality of fodder.

(4) To worlc out the economics of seed and fodder 
production.



REVIEW OF LITERATURE



REVIEW OF LITERATURE

The effect of graded closes of phosphorus# methods of 
its application and tho number of cuts of green fodder taken 
on tho seed production of Stylosanthes gracilis was studied*
The literature given belov? refer to tho different aspects of 
the 3tudy* Wherever sufficient literature on Stylosanthes 
gracilis is not available similar works on other legumes 
are reviewed#

1* Effect of phosphorus on growth characters*

While studying the effect of phosphorus on the growth 
and mineral composition of four tropical pasture legumes viz. 
Controsema pubescena* Cantrasema plumerls* Pu praria phasooloides 
and Stylosanthes gracilis#ffalado (1973) found that all the 
species except Pueraria phaseoloides responded to phosphorus 
application and Centresaroa pubescens required more phosphorus 
for optimum growth than ControsGma plumeris and stylosanthes 
gracilis* The phosphorus contant in the species £ tvlo s an the s 
gracilis for maximum growth was found to be 0*27 percent*

Experiments under laboratory conditions revealed that 
with progressive improvement in the supply of phosphorus# 
largo differences in growth doveloped between different groups
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of :;tylooanthaa. Ono group in which nodulation was 
partially or completely ineffective responded poorly in 
growth to additions of phosphorus* But tho other groups 
ware effectively nodulated and appeared to differ considera
bly in their inherent growth rates (Jone3# 1974)*

Steel and Humphreys (1974) observed positive quadratic 
responses to phosphorus addition on stylosanthea guvanengls# 
over the range of 10 to 80 Kg phosphorus por hectare*
But growth of the legume was independent of phosphorus 
application# presumably because of the high soil phosphorus 
availability at depths*

studies at Kalyani# We3t Bengal# under the All India 
Coordinated Project for Research on Borage Crops revealed 
that height of legumes liko cowpaa and ricebaan increased 
-with increase in the dose of phosphorus upto 120 kg ?20s/^a 
(Anon# 1976# a)*

At Rahuri, experiments under tho AICPR on Forage 
Cropo showed that height of lucerne increased with increase 
in the rate of phosphorus application from 0 to 120 kg 
P205/ ha (Anon# 1976#b)•
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Eubramanijjan ot al* (1977) observed in cowpea 
that, application of different levels of phosphorus 
ranging from 12*5 to 37*5 Kg PgO^/ha in the soil and 
as soil plus foliar did not influence plant height*

Mariappan (1978) observed that phosphorus levels
upto 120 Kg/ha increased tho height of Stylosanthes
gracilis* .Effects of N# P and K fertilisers on growth
and drymatter production of Vida hirsute! and Vida
aatiya were studied by Sharma and Lavania (1980) and ,
found that application of phosphorus as calcium super-

2phosphate at tho rate of 62*03 g/m twice# increased 
the shoot length and spread* significantly in both the 
species*

2* Effect of phosphorus on leaf astern ratio*

Experiments in Tamil Nadu under the AICPR on Forage 
Crops showed that the leafsatem ratio increased with 
increase in the dose of phosphorus in cowpea varieties 
EC-4216 and Local# while the variety Co-1 did not exhibit 
any difference in the leaftstem ratio with changes in 
phosphorus application (Anon, 1974)* Experiments at 
Rahuri also showed that phosphorus application increased 
the loaf Sfltam ratio in lucerne and the highest leafsstem 
ratio was obtained by the application of 200 Kg P2°s/ha 
(Anon* 1976* b)«



Marlappan (1979) recorded an increasing trend in the 
leaf setem ratio of Stylosanthes gracilis with increase 
in the levels of phosphorus upto 120 kg P^Q^/ha at 
which the highest leafsstem ratio of 1*72 was obtained*

3. &££ect of phosphorus on nodulatlon and nitrogen 
fixation«.

Wendt (1970) reported that nitrogen fixation by 
Stylosanthes gracilis was stimulated by phosphorus applica
tion* Increase in the nodulatlon of Pasmodlum intortum» 
Kedicaao native and Stylosanthes gracilis by the 
application of phosphorus was obtained by Olsen and £toe
(1971)« While evaluating the effect of phosphorus on 
nodule and plant development in Stylosanthes humllis.
Gates (1974)noted that phosphorus had a beneficial 
effect on tho initiation of nodules* He further 
observed that nodule numbers* volume and dry weights 
were increased by phosphorus application* The weights
of nodules increased with increasing rates of P0C) applies-d 5
tion from 40 to 80 leg P^O^/ha# aG -sported by Singh (1975) 
who assessed the effect of various forma and levels 
of phosphorus on root development and nodulatlon of 
herseem*

The effect of phosphorus in increasing the root 
nodules of Stylosanthes gracilis was significant and
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maximum nodulatlon was noted at 120 kg’ P^Og/ha as 
reported by Mariappan (1078)* The nodule weight showed 
an increasing trend with phosphorus application upto 
120 kg/ ha*

On comparing tho effect of phosphorus at the rate 
of 0 to 315 kg/ha on Phaseolus vulgaris cultivars 
inoculated with rhisobium and sown in soil low in 
available phosphorus* Graham and Rosas (1879) found 
that nodule weight increased significantly with 
increasing rates of phosphorus*

4* Effect of phosphorus on greenmatter yield*

Forage yield and,fresh weight of lucerne per unit 
araa increased with increase in the application of 
phosphorus from 0 to 50 kg P^G^/ha tha percentage 
increase was 19*5 per cent (Tomer# 1970)* Garg at al«(1971) 
obtained significant increase in green fodder yield of 
cowpea upto 37 kg P^O^/ha while further addition© did 
not accrue any significant advantage* Singh et al (1972) 
reported that green fodder yield of boraeam at different 
cuts was higher under phosphate treated plots over 
untreated# with the maximum green fodder baing obtained 
at tiie level of 120 kg PgOg/ha*
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From two yoaro' experiments conducted by Sinha
(1972) it was found that application of 90 kg PgQ^/ha 
gave significantly higher yield of berseera fodder over 
that due to 60 Kg PgO^/ha. When the loval of phosphorus 
was increased to 120 kg P^Q^/ha tho increase in the yield 
reached the significant level in the trial carried out 
1970-71 but not in 1969-70*

i

Green matter production of cowpea and clusterboons 
increased significantly due to application of phosphorus 
upto 70 kg P20g/ha as observed by Stoma and Garg (1973), 
who found that further additions did not result in any 
significant advantage* Trials at Rahuri showed that 
phosphorus application improvad tho green forage production 
of lucerne significantly. Increasing phosphorus applica
tion from 0 to 200 kg ha progressively increased the
green forage production in lucerne (Anon, 1976, b)•
Mir Hustafa Husain ©t al. (1976) noted that increase in 
the dose of P2 ° 5  ^rom 40 to 160 kg/ha correspondingly 
increased the yield of foeroeem and a dose of 116 kg was 
found optimum*

i

Kolling et al* (1976) reported increased fodder 
yields of Hacroptilium atropurourQum and basmodlum 
intortum with the addition of 180 to 360 kg P^O^/ha,
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Increase in total yield of berseem in 4 cuts was 
obtained by KhoKar and Singh (1977) by the applica
tion of phosphorus. Sy Increasing tho rates of 
PgOg from 0 to 160 kg/ ha applied to three horoeem 
cultivars# £har (1978) obtained increased fresh 
fodder yields.

In stvloaanthes qraci Lis Mariappan (1978) 
obtained maximum green fodder yield by applying 
phosphorus at 120 kg PgQg/ha*

Singh (1979) carried out an experiment to 
study berseem fodder and seed production as influenced , 
by number of cuts# sowing datds# phosphate fertili
sation and micronutrient application# which proved 
that phosphate application at 120 kg P2Og/ha gave 
significantly more fodder yield tha&' GO kg P20g/hav

YadaVi et al. (1979) conducted a field experiment 
involving four crop rotations carrying lucerne and 
berseem# four levels of phosphorus(0#60#120 and 180kg P50r/hab J
and two forms of phosphate(singlaand triple); In the case
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of green forage production during 1374-75* 120 and 180 leg 
pgO^/ha proved significantly superior to control while 
there we3 no significant difference between 60 and 120 leg. 
P^Og/ha. However in 1375-76 the level 120 kg P^O^/ha 
recorded the maximum green forage yield which v/as signi
ficantly more v/hen compared with application of 0*60 and 
ISO kg ?2c>5/ha.

5* Effect of phosphorus on drymatter yields*

Increased drymatter yields of Stylosanthes humilis 
was recorded by Shaw et al* (1366) by the application of 
superphosphate upto 4 cwt/ac* From a trial conducted on 
Stylosanthes humilis* Fisher (1970) revealed that increase

i
in tlie application of phosphorus increased the drymatter 
yields and from the extrapolation of yield curves it was 
concluded that 75 percent* 90 percent and 100 percent of 
maximum yield would be attained with 250, 375 and 625 kg 
superphosphate/ha respectively* Increase in the drymatter 
production of Desmodium intortum, Kedicago sativa and 
Stylosanthes gracilis by the application of phosphorus was 
recorded by Olson and Hoe (1971)* . Singh et al* (1972) 
reported significant increase in drymatter yield of 
berseem with the application of phosphorus upto 120 kg
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On applying phosphorus upto 70 kg P2Og/ha# Shorma 
and Garg (1973), noted that drymatter production of cowpea 
and cluaterboans increased significantly and further 
additions did not result in any significant advantage.
From three trials conducted in North Queensland by Bruce 
(1974-) where stylosanthes guyanonsf s. pastures were top 
dressed with 0 to 625 kg superphosphate por hectare, it 
was observed that applied phosphorus increased drymatter 
yields? but yield response decreased with increase in 
phosphorus rates*

trials at Kalyeni, showed that drymatter yields 
of cowpea did not differ significantly duo to different 
doses of phosphorus application {/non, 1976, c)*

Khokar and Singh (1977) found that increasing.
P^Og rates from 0 to 320 kg/ha increased tho total 
yields of herseem in 4 cuts from 1*46 to 2*33 tons of 
drymatter/ha•

Increasing tho rates of from 0 to 160 kg/ha
applied to three borseem cultivars increased the drymatter 
yields as reported by Dhar (1978) * f-iarlappan (1970) 
observed that phosphorus at the rate of 120 kg Po0r/hab O
gave maximum drymatter production in stylosonthas gracilis*
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Increase in the drymatter production of 
Viola hlrsuta and Vicia sativa with phosphorus applica
tion was observed by sharrna and Lavania (1980) who 
further noted that tho effect of phosphorus in increasing 
the drymatter yield was more pronounced in Vicia hirsute*

6m Effect of phosphorus on seed yield.

Mata and Sanches (1970) observed the offact of 80*
100 or 120 kg P^O^/ha as rock phosphate# single or triple 
superphosphate# applied in a band below the seed# in a 
band on the surface or incorporated in the soil in cowpea# - 
The results revealed that seed yields increased with 
increased rate of phosphorus for single and triple super
phosphate upto 1*95 and 2*1 tons seed/ha# respectively 
from the application of 120 kg ^2°5^a* Shelton and 
Humphreys (1971) studied the effect of variation in 
density and phosphate supply on Seed production of 
Stylosanthes humilis and Observed that seed yield was

2 pincreased from 46*2 g/m to 55*6 g/m when the rate of 
phosphorus applied was increased from 0 to 50 kg/ha#
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From trials conducted, in summer (April—June) and 
summer monsoon (July-Beptembor ) surinder Singh and l*nmba 
(1971) arrived at the conclusion that cowpea given 0# 20 
and 40 kg P^G^/ha gave linear increase in grain yields 
from 800 to 997 kg/ha in the summer season and 1.07 to 1*25 
tonc/ha in tho monsoon season with increase in the ratos 
o£ applied &2°5 • a trial on soybeans by
Chatterjee et al* (1972) revealed that application of 
40 to 80 kg p2°s/ha increased tho seed yield*

Nihal Singh and Khatri (1972) observed that tho 
seed yield of barsearn was not influenced by tho levels 
of phosphorus*

Trials during 3 years on Phasaolus vulgaris showed 
that phosphorus application of 60 and 120 k.g P^Og/ha 
increased seed yields upto 1*7 and 2*6 times over tho 
yield from control plots respectively (Braga et al**1973)

Nicholls et al* (1973) worked out the phosphorus 
response of Dasmodium uncinafcum on seed production and 
stated that high rates of phosphorus increased seed 
yield, mainly because of increased inflorescence density*

Studios by Ovsyannikov (1973) brought out that 
seed yield of lucerne increased with increase in tho
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rate of phosphorus applied with tho maximum yield baing 
obtained at tho maximum level of phosphorus applied*

Quinlivan et al* 11973) found that seed production 
of subterranean clover was greatly influenced by the 
rate of applied phosphorus* Field trials conducted by 
hlbinet (1 9 7 6 ) to study the effect of irrigation, nitrogen, 
phosphorus, potassium and trace elements on seed production 
of lucerne showed that application of phosphorus, potassium, 
boron and molybdenum increased, seed production.

Subramaniyan et al. (1977) carried out an experiment' 
on cowpea in a clay loam soil with medium phosphorus 
status, which revealed that the application of 25 kg E^Qg/ha 
recorded tho maximum grain yield and was on par with 
50 kg P205/ha.

Seed production of.Stylosanthes humilis under 
experimental and field conditions, was measured by Wickham at al, 
(1977) and found that seed yield increased significantly 
by phosphorus application*

In a trial on cowpoa conducted at Kalyani and 
Pantnagar, it was seen that phosphate application did not 
increase the seed yield of cowpea significantly (*\non,1978„b)
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The response to four levels of phosphorus ( 0* 20* 40 
and 60 kg ^2°S^ t,wo ^aVQls of nitrogen ( 0 and 20 Kg 
N/ha) was studied on seed production of Stylosanthes 
humillg in rod gravelly soil at Joansi during 1377 end 
1978* The results showed that application of phosphorus 
at tho rate of 20* 40 and 60 Kg P^s^/ha significantly 
increased the sood production by 34*7* 39*3 and 44*0 percent 
respectively over control (*̂ ai and Kanodia, 1980)*

7* Effect of phosphorus on chemical composition of fodder, 

a* Nitrogen and crude protein content

Singh and Vbrma (1953) reported that on application 
of 0# 66, 132, 198 and -264 lbs p2°c>/ac* crude protoin 
contents in the drymatter of borseem were 20*19* 19*38*
IQ*94, 19*94 and 21 percent respectively*

Xn tho presence of applied molybdenum* superphosphate 
upto 4 cwt/ac. increased the crude protein content of 
Stylosanthes humilis as reported by uhaw et al* (1966)*

After studying tho effect of variation in density 
and phosphate application on growth and composition of 
Stylosanthes humilis . Rickert and Humphreys (1370) drew 
the conclusion that phosphorus application did not affect 
the crude protein content*
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From trials oil red loam soli, Sasidhar and 
Georg© (1972) reported that increasing rates of p£ ° 5  

. application increased tho nitrogen content in lablab,

Falade (1973) reported that phosphorus had no 
effect on the nitrogen content in Stylosanthes gracilis,

Keya and Kalangi (1973) observed that application 
Of superphosphate increased the crude protein yields of 
Dasmodium uncinatum and a dose of 500 kg per hectare was 
found optimum. On increasing the dose of P2°5 from 40 to 
160 kg/ha Mir Mustafa Husain et al, (1976) found that 
crude protein content of berseem increased with increase 
in the dose of Phosphate fertilisation showed
significant effect on improving the quality of the 
forage, Mo significant difference wa3 observed in the 
crude protein content in perennial lucerne due to applica
tion of phosphorus in an experiment conducted at An and 
under the All India Coordinated Project for Research on 
Forage Crops (Anon, 1978, a).

On Increasing the rates of P2°5 £rom 0 to 160 kg/ha 
applied to berseem, Dhar (1978) observed that the crude 
protein content also increased.
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A significant; increas© in protoin content in 
Stylosanthes gracilis was recorded by Mariappan (1970) 
whan phosphorus was applied at tho rat© of 120 kg/ ha*

From an experiment on blackgram, Annarama Georg© 
(1980) found that protein yield of bhusa was increased 
by increasing the level of phosphorus from 30 to 45 Kg 
P205/ha but a further increase declined it*

b* Phosphorus content

Singh and Jain (1968) from trials with cowpea 
reported that phosphorus content of plant parts 
increased markedly with increase in the rate of applied 

upto 67 Kg/ha and slightly with further increase
to 100*5 Kg/ha*

I
Increasing the rate of Po0r applied upto 75 Kg/haa O

increased the phosphorus content of lablab(Sasidhar and 
George* 1972)* Dow et al.(1973) observed that concentra
tion of phosphorus in irrigated bean plants Increased 
with increase in phosphorus application.



13

Jonas (1974) studied tho offeet of a wide rang© of 
phosphorus levels on the growth and uptake of phosphorus 
by 30 accessions of the genus Stylosanthes and found that 
with progressive improvement in the supply of phosphorus, 
large difference© developed between the group© in phos
phorus uptake„

i
Mir Mustafa Husain et al.(1976) observed that increas

ing the PgOg rates from 40 to 160 kg PgO^/ha increased 
the phosphorus content in berseem. Santos and Cabral 
(1976) conducted pot trials with berseem, given Various 
combinations of 0*25 g of nitrogen, 1,2 or 3 g of P2°5 
and l , 2 o r 3 g o f K g O  por pot containing 5 kg soil with 
or without application of lime. They inferred that 
fodder phosphorus content increased with high rates of 
phosphorus application.

Prom trial© conducted on lucerne in the years 1974-76 
Botorac and Vasilj (1978) found that phosphorus treatments 
had inconsistent effects on tho phosphorus content of 
the herbage which was 0,48 - 0*92% in the first year,
0*47 - 0,06% in the second year and 0i44 - 0,79% in the 
third year.

While increasing the rates of p205 ^rom 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 
increased with incroraontal doses of phosphorus*

Mariappan (1970) revealed that phosphorus at the 
rate of 120 kg/ha with liras influenced to give a maximum 
phosphorus percentage of Q*S32 in Stylosanthes gracilis*

c. Potassium content

Falade (1973) noted that potassium concentration 
seemad to .increase with tho application of phosphorus 
in Centreseraa tmbascens# Centrooemu olurnerls and 
Puerarla. phoaseololces i-:h±la in the case of stylos ant hep 
gracilis the potassium concentration appeared to be 
lowered by phosphorus application*

Santos and Cabral (1976) observed that potassium 
content of berseera fodder increased with high rates of 
phosphorus and potash application* From field trials on 
soybeans# Fogeria (1977) reportou that increasing the 
rate of phosphorus from 0 to 125 kg/ ha increased plant
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potassium content* On increasing the phosphorus levels# 
significant increaso in the potassium content of 
Stylosanthes gracilis was obtained by Mariappan (1978)*

8, Effect of phosphorus on chemical composition of seed* 

a* Crude protein content

Singh et al* 11969) carried out an experiment on 
pea varieties at New Delhi and reported that application 
of phosphoric acid at 0 to 90 kg/ha did not influence the 
protein content in grain.

George et al,(1971) reported that in peas protein 
content in grains increased due to phosphorus application 
at 20 and 40 kg P205/ha. Singh at al 6(1971) noted 
that in soybeans tho protein content of seed tended 
to increase with increase in levels of phosphorus ie* 
0#4G#8Q ancl 160 kg &Q3C hectare*

From a trial on cowpea# Malik et al* (1972) 
reported that application of phosphorus had no effect 
on seed protein content*



On studying tho response of soybeans to graded 
doses of nitrogen and phosphorus# Kasavan and Morachan
(1973) found that protein content increased with increase 
in tho rate of phosphorus upto 150 leg PgO^/ha*

In trials with Phaoeolus aureus Panwar ana Singh 
(1975) reported that seed protein contents increased with 
increasing phosphorus rates from 0 to 20 and 40 kg P2°5/^Q* 
Application of 00 kg P^o^/ha to Vfona radiata and soybeans 
and 120 fcg P205/ha to Vigna increased tho seed
protein contents (Ravankar and Qadhe# 1975).

Annamma George (1930) observed that tho offeat of 
phosphorus in increasing the grain protein content in 
blackgram was not significant* However there v/as a slight 
increase in the protein contents with increase in tho 
level of phosphorus*

Savithri (1980) reported that increasing the levels 
of phosphorus from 0 to 60 kg p20g/ha increased tha grain 
protein yield in greengram although there was no signi
ficant difference.

b* Phosphorus content

Darts (1959) studied the effect of phosphorus nutri
tion on Alaska pees and observed that foliar application
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of phosphorus increased the phosphorus content. o£ peas*

Mascarenhas et al* (1969) reported from a trial on 
PhaseQlus vulgaris given 0, 50# 100 or 150 kg P^O^/ha 
that phosphorus application increased tho content of 
phosphorus in the seeds* Graueti and Gyenuga (1970) 
observed that in groundnut and cowpea applied phosphorus 
increased the phosphorus content in grain*

Robinson and Jones (1972) noted that Stylosanthes 
humilis showed a very marked ability to translocate 
nutrients to the seed* Tho seeds of adequately fertilised 
plants contained 0*36 percent phosphorus*

c* Potassium content

Prom a trial on Phasaolus vulgaris Hascoronhos et al* 
(1969) reported that increaso in phosphorus application 
from 0 to 150 kg P,,0«/ha increased the potassium content

£<  mJ

in the seeds. Georgelev (1977) in trials with groundnut 
reported that applied phosphorus promoted more intensive 
accumulation of potassium in pods*

9* Effect of foliar application of phosphorus on seed yield*

In -the 1965—66 and 1966—67 experiments conducted at 
Jhansi, Singh and Pandey (1969) reported that spraying 
barseem with phosphate solution boosted the seed yield
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enabling a profit of Es*l#G33/— from an acre# In 1965-66 
application of phosphate as spray increased tho seed 
yield from 2 * 1 q to 5*1 q/ha when the crop was left for 
seod after the second cut# In tho second year the 
treatment increased tho seed yield from 6 * 1 q to 3*5 q/ha. 
rfhen the effect of spray fertilisation was studied under 
two sets of conditions namely (1) with a basal dressing 
of phosphate at sowing and (2) without any basal dressing# 
it was observed that incroase in seed yield was more 
pronounced with tho basal dressing of phosphate# because 
the soil application of phosphate provided more leaf area 
for the absorption and effective utilisation of the 
sprayed nutrient at seed production* Gill et al* (1971) 
reported that phosphate application either to 3oil or 
foliar spray increased the seed yield of cowpea and 
25 kg PgO^/ha given as foliar spray applied at flowering 
was statistically on par with 50 kg ?205/ ha applied to 
soil at sowing# ‘Hie highest seed yield was obtained 
with 50 kg PgO^/ha applied to soil at sowing followed by 
25 kg P0O5/ ha foliar application at first flush of 
flowaring, while from economic point of view# the host 
treatment combination was 25 kg P20g/ha soil application 
followed by 25 kg P^O^/ha foliar application*
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while studying the affect of foliar and soil 
application of phosphatic fertilisers ( 0, 20 or 40 lb* 
P^Og/ac*) on Phoseolus aureus* Gordo and Kibe (1973) 
found that in general the foliar application of 20 lb 
PgOg/ac in ono dose on 25th day after sowing was found 
to bo the best as indicated by highest grain yield when 
compared with soil and other foliar applications of 
phosphorus* Tho next boat treatment was the level of 
20 lbs PgGg/ac as foliar spray in three equal split 
doses on 25th, 35th and 40th day after sowing*

Subramaniyan et al* (1977) reported that applica
tion of 25 kg F^Q^/ha in soil recorded the maximum grain 
yield in cowpea and it was on par with 50 kg P^Og/ha as 
well as 25 kg P^O^/ har soil applied plus 12*5 kg PgOg/ha 
as foliar*

In trials conducted at Rahuri, significant differences 
in seed yield of Income was obtained due to application 
of phosphorus as foliar spray where 2 par cent of 
spray increased the yield significantly ovor no spray and 
2 percent and 4 percent spray gave the some seed
yield (Anon, 1978, c)*

foliar application of phosphorus did not show any 
significant effect on seed production of lucerne at Anand,
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an coon from an experiment conducted undor tho All 
India Coordinated Project for Research on Forage 
Crops (/non, 1970, d). Similar trials at Hissar and 
Hyderabad showed that seed yields of lucerne were not 
affected significantly by the spray treatments of 
phosphorus, but it showed improvement in the yield at 
Hiasar as compared to control (Anon, 1979)*

Singh (1979) reported that foliar feeding of 
phosphorus improved neither forage yield nor seed 
production in barseem*

10* Effect of number of cuts taken on seed yield,

She highest seed yield of lucerne was obtained by 
Batra and Gill (1967) from plots left uncut, followed 
by those cut for 1,2 and 3 times boforo leaving the crop 
for seed production,

Singh and Pandey (1969) conducted experiments to 
assess the efficacy of spray fertilisation of berseem in 
relation to the number of cuttings taken for green 
fodder, before leaving the crop for seed production and 
found that when the crop was left for seed after the 
third cutting, the seed yield decreased as compared to 
that after second cutting*
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Overall highest; seed yields of lucerne were obtained 
when lucerne was utilised for seed only without taking 
any cut for herbage t Konstantinova and Danilov# 1973)®

pacuta (1973) found out that seed yields of lucerne 
tended to be higher when the crop was allowed to set seed 
on primary growth rather than when it was cut at the bud 
stage or at early flowering for green fodder before a 
second cut was taken for seed* seed yield of barseom 
declined when the number of cuts of green fodder taken was scusecl 

-£nom one to two# as revealed by an experiment conducted Kalyani#
West Bengal under the All India Coordinated Project for 
research on forage crops (Anon, 1976# c)•

A single gracing followed by cutting at the early 
flowering stage increased seed yield from 221 kg/ha in 
the undefoliatod control to 355 kg/ha# in the case of 
ctylosanthes hamato while intermittent grazing and mowing 
at later stages decreased seed yields (Wilaipon and 
Humphreys# 197S)•

experiment to study the effect of cutting management 
and phosphorus application bn seed production of lucerne 
at Anand under the AICPR for research on forage crops showed 
that significantly more seed yield was obtained when the
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crop was loft for seed production after throe cuts were 
taken rather than aftor two cats or four cuts (Anon,1978, d)*

A trial was conducted at Hissar under AICPR on Forage 
Crops with the objective of studying the comparative 
performance of cowpea under different dates of planting, 
cutting and phosphate levels for grain* The data revealed 
that seed yield was higher when tho crop was not cut for 
fodder before leaving for seed sotting when compared to 
taking one cut before leaving the crop for seed production* 
However, statistically both the treatments were of the 
same order {Anon 1970# e)*

Singh (1979) reported that seed yield of berseem 
did not differ significantly when the crop was loft for 
seed production aftor 3 or 4 cuts of green fodder were 
taken* Thus differential time length available for seed 
production did not help in the reproductive activity 
of the plant*

11* Effect of aoolied phosphorus on soil fertility status*

From an experiment on lablab, Sasidhar ^1969) reported 
that soil tested on 50th day after sowing indicated that 
incremental doses of phosphorus (0, 25, 50 and 75 kg !?20s/ha)
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showed highly significant progressive increase In 
available phosphorus content of the soil*‘However 
at the time of harvest when the soil was tested it 
was found that different levels of phosphorus effected 
significant increase in soil phosphorus content except 
75 kg P^O^/ha which recorded a significant reduction 
In tho available phosphorus content over 50 kg PgQ^/ha. 
Available potassium content was reduced by application 
of phosphorus* Significant increase in the nitrogen 
content of soil was brought about by application of 
25, 50 or 75 kg P^Og/ha over no phosphorus application 
to the crop of lablab eventhough the difference between 
tho levels was not significant when soil wa3 tested 50 
days after sowing* At harvest when soil was tested it 
was found that phosphorus had no significant effect on 
soil nitrogen content*

Garg et al* (1970) observed that nitrogen and 
available phosphorus content of soil grown with cowpea 
were improved by the application of phosphorus at the 
rate of 37, 74 or 111 kg P^Qg/ha* A trial conducted by 
Chattarjeo et al* (1972) on soybean revealed that 
increasing the rate of phosphorus application from 
40 to 80 kg PgOg/ha increased the soil nitrogen content.
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ilihal Singh and Khatri C1972) carried out a 
field trial to study the effect of phosphate fertilisa
tion of legumes on soil' fertility and they came to 
the conclusion that there was an increase in the nitrogen 
content of the soil with increase in the dose of 
phosphorus* There was also an increase in all the 
three forma via* total* organic and available phos
phorus along with the increase in the dose of applied 
superphosphate*

Inoculation and application of phosphate (22*4 kg/ha) 
was found to increase the soil nitrogen content by 58*
29 and 26 per cent over control in crops of cowpea* 
groundnut and greengram respectively as observed by 
Bahu and Behera (1972)« It was reported by laits (1973) 
that tho available phosphorus in the soil was signifi
cantly higher where phosphorus was applied in fields 
cultivated with lucerne« Sahu (1973) observed' that 
application of 22*4 kg P^O^/ha increased tho nitrogen 
content of soil from 20 to 38 per cent in the case of 
blackgram and from 7 to 19 per cent in th© case of 
horsogram*

Bruce (1974) found that with the increase in 
successive dose of phosphorus upto 625 kg superphosphate
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per hectare, significant increases for the organic carbon#, 
available nitrogen# available phosphorus and available 
potassium as well as cation exchange capacity of the soil 
occurred whan -Stylosanthes ffuyanonsis was topdrosoed with 
superphosphate.

A study conducted in a typical upland soil of Ranchi#
on Stylosanthes humilis treated with five levels of phosphorus
via* 0,40#80# 120 and 160 kg P-Q /ha applied as super-

& 5

phosphate at the time of sowing# revealed that there was 
a trend tsvyards increase In the physico-chemical proper
ties of soil with the increase In successive doses of P2°5* 
Significant treatment differences were obtained for availa
ble nitrogen# pliosphorus and potassium as v/ell as cation 
exchange capacity of the soil* In the case of available 
nitrogen and cation exchange capacity of the soil# the 
differences upto 40 kg P^Q^/ha WQrG nou significant* 
Application of phosphorus beyond 40 kg P^G^/ha appeared 
to have increased the silica sheet resulting in significant 
increase in tho cation exchange capacity of the soil from 
6*25 m*e* undar control plot to 2G*43 m*e* at 120 kg 
P^O^/ha ( Singh and Singh 1975).
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Mariappan C1978) observed that phosphorus application 
had no significant effect on the total nitrogen content 
in the soil cultivated with Mtylosanthes gracilis but 
application of 120 kg PgO^/ha gave the highest available 
nitrogen content in tho soil which was significantly 
superior to tho other levels tried* Me also reported 
that phosphorus at tho rate of 120 kg/ha gave maximum 
available phosphorus in tho soil*

Aimamma George (1900) reported that in fields 
cultivated with blackgrom the total nitrogen content of 
the soil was not influenced by the levels of phosphorus 
but available potassium contents in tho soil tended to 
increase with increase in tho level of applied phosphorus 
from 30 to 60 3sg P^O^/ha though the effect was not 
significant*

Prom an experiment on greengram, Savithri (1980) 
found that the medium level of 45 kg P^G^/ha gave tha 
maximum total nitrogen in the soil* she also reported 
that tho available phosphorus content of the soil 
increased with increasing rates of P2°s ^rora 30 to 60 kg/ha 
while available potassium was not influenced by the 
levels of phosphorus»
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MATERIALS AMD METHODS

The present study was undertaken with a view to 
find out the effect of different levels as well as 
methods of application of phosphorus and schedules of 
cutting of green fodder on the seed production potential 
of Stylosanthes gracilisA  perennial, leguminous fodder.

Materials

I. Experimental site

The trial was conducted in the Instructional Farm* 
College of Agriculture, Vellayani*

lie soil

The soil of the experimental site was red loam with 
the following characteristics*

pH - 5*4 (1t2 soil solution ratio
using pH meter)

Total nitrogen - 2280 Kg/ha (microkj eldahl method)
Available )

Phosphorus ) — 46 Kg/ha (8ray*s method)

Available potash >- 24 Kg/ha (ammonium acetate method)
Cation exchange

capacity - 3*42 ra.e/ 100 gi, .. of soil*
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Methods

X. Treatments

Factorial combinations involving five levels and 
methods of application of phosphorus and three schedules 
of cutting were used*

h* Phosphorus levels and methods of application 
■ - 40 Kg G^O^/ha t*30001 application- £)

- 80 Kg VgQ^/lm (basal application- S)
?2 -120 Kg P2o~/ha (basal application- s)

- 40 Kg PgG^/ha Kg e'2Qg/ha(£ol±ar-F)
- 80 Kg P^O^/ha (5)+ 40 Kg P^Q^/haCfoliar-i?)

D» Cutting schedules
- crop to bo left; for seed setting aftor 

taking 2 cuts of green fodder.

C2 — crop to be loft for soad sotting after 
taking 3 cuts of green fodder.

Cg - Crop to ba left for seed sotting after 
taking 4 cuts of green fodder.

Tho first cut was taken 75 days after planting and 
subsequent ones at 30 days' interval.

Ce, Tv a at me n t  com binations
P ^  - 40 Kg PgO^/ha (s) and two cuts*
PXC2 - 40 Kg P20g/ha (s) and three cuts.
P^C^ - 40 Kg P2o5/ha (sj and four cuts.
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P2CX - 80 Kg P205/ha (c) and two cuts.
P2C2 ~ 80 i<g P2°5//̂la three cuts.
P2C3 -  80 153 p2 ° 5 ^ a Qnd “OUr c u ts *

P3G1 *120 KG p2°5^iia two cuts*
P^Cg -120 Kg P2Og/ha (S) and three cuts.
?3C3 ~120 XQ p2°5^lla ̂  Qnd four cuts*
P^C^ - 40 Kg P2Os/ha (s)+ 40 Kg P^Og/ho (F) and two cuts.
P4C2. - 40 Kg P2Og/hia (s) + 40 Kg P^Og/ha (F) ana three cuts.
P^Cg - 40 Kg PgOg/ha (s)+ 40 Kg PgGg/ha (F) and four cuts.

PgC^ - 80 Kg P^Og/ha (s)-h 40 Kg P^O^/ha (F) and two cuts.
P5C2 " 80 ̂  ^  ^  aucL three cuts.
PgCg - 80 Kg PgOg/ha (s) + 40 Kg £>205/ha CF) and four cuts.

II* Layout and design

The experiment was laid out as a factorial experi
ment.. i%,^ayidomized Block Design with throe replications*
The layout plan is given in Fig. 2.

Replications - 3
S

Treatment combinations - 15
Total plots - 45
Gross plot sise - 4.0 m x 3.0 m

. Ket plot size - 3.4 m x 1*8 m
9Not area of a plot - 6.12 m“

Spacing - 30 cm x 10 cm*
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Two rows ail around were left: as border raws# One 
row was left as destructive row and tho row adjacent 
to it also was left as border row uniformly in all plots*

V. Details of cultivation

With the onset of monsoon tho experimental area 
was dug twice, stubbles removed, clods bV&ken and the 
field laid out into blocks and plots* Tho plots were 
again thoroughly dug and levelled*

1* Fertiliser application

A. uniform dose of 20 Kg N/ha as urea and 40 Kg 
K^O/ ha as muriate of potash, was given to all plots*
Tho basal application of phosphorus was given as par 
treatments ie* 40, 80, 120, 40 and 80 Kg P^Og/ha for 
P^, p£, P^, and Ps treatments respectively.

2* Seed treatment
Since the seeds of stylosanthes have hard seedcoat

and are difficult to germinate, they were scarified by
treating with concentrated sulphuric acid* One hundred
and fifty grams of the seeds were treated with sulphuric
acid Just sufficient enough to completely immerse the
seeds* Tho seeds were kept in tho acid for 1 minute*

dThe time was standardised to one minute so as to provide
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maximum percentage of germination* Tho acid was decanted 
and the seeds were repeatedly vfsshed with water till the 
water showed no acidity as tested -with litmus paper* Tho 
scarified seeds wore then treated with t&iaobium culture*

3* Sawing

The seeds wore dibbled in rows 30 cm apart and 
covered with a thin layer of soil* Sowing was done on 
13,-7-1979* Tho germination was uniform* Thinning and 
gapfilling ware done 20 days after sowing and a uniform 
population was maintained by keeping a spacing of 10 cm 
between plants in the rows*

4* SntercuXtivation and weeding

Weeding was first carried out 35 days after sowing* 
h second weeding was given immediately after the first 
harvest of green fodder*

5•'Plant protection

Plant protection measures Wore adopted as a pro
phylactic measure against mites*

6# Harvest of green fodder
The first cut was taken uniformly from all the plots 

on tho 76th day of sowing and tho second cut was taken 
30 days after tho first cut* The third and fourth cuts
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at 30 days interval were taken as per the schedule 
fixed in the programme# The details of the dates of 
cuts are furnished belows

Cutting treatments

— Plots left for seed - 
setting after two cuts

Cg - Plots left for seed -
setting aftor three cuts

C- — Plots left for seed «•
3

sotting after four cuts

7# Foliar application of phosphorus

A dose of 300 g*>, of single superphosphate par plot 
at the rate of 250 Kg/ha was taken for making a solution 
for spraying# This quantity was soaked in equivalent 
quantity of water ( 300 ml) for five days# The material 
was stirred twice every day# On the sixth day more water 
was added and the supematent solution was separated#
The process was repeated by adding small quantities of 
water# stirring and decanting the solution# Finally the 
solution thus collected was made upto 2400 ml# with water

Dates of cutting

1st cut- September 25th 1979
2nd cut- October 25th 1979

1st cut- September 25th 1979
2nd cut- October 25th 1979
3rd cut- November 24 th 1979

1st cuf- September 25th 1979
2nd cut- October 25th 1979
3rd cut- November 24 th 1979
4fch cut- December 24th 1979
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to provider 2% concentration of p2°S £or EPrQVin9 An 
each plot (singh and Pandoy# 1969)• Foliar application 
of phosphorus# as par treatments P^ and was given 
20 days after the last cut in the respective cutting 
treatment plots•

S* Seed harvest

Since no specific method to fix tho time of 
maturity for seed harvest has been evolved for the crop 
in Kerala it has been standardised with the observations

Q 1
taken from a previous crop and the procedure followed is 
detailed below* Ton plants at random were selected from 
which five branches 'were harvested and the seeds were 
collected from those branches and separated into mature 
and immature seeds based on tho colour of the sesdeoat* 
Black seeds wore considered as mature and green as 
immature for this observation* Tho percentages of black 
seeds to the total wore worked out# This observation 
was taken, at twodays* interval# The first observation 
was takon on the 30th day after tho first flower appeared 
and continued for a period of 20 day3* A maximum of 
40 percent maturity was noted on 45th day of flowering* 
so 40 percent maturity was kept as a standard for tho 
harvest since there was a continuous shedding of seeds# 
if the harvest was delayed*
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Tho harvest was done in tho early morning by 
cutting tho branches plotwlsa* These branches were 
dried# threshed, and seeds were collected and cleaned*
The top soil with the loaf mulch was carefully removed 
from plots end seeds wore separated and dried*

Observations recorded*

A, Growth characters*

For assessing the periodical growth* 10 plants 
were randomly selected from each plot and the following 
growth characters ware recorded*

(a) Height
Tho height of the plant was measured from tho base 

to the growing tip b£ the tallest branch*

Cb) Spread
The spread was measured as the maximum lateral 

diameter from the main stem of each plant* '

tel Mumbsr and weight of root nodules
The root nodules of fiva plants at flowering#

selected randomly from the destructive row left for
$

the purpose in each plot# ware counted and the average 
number of nodules par plant and thoir weights worked out*
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(d) Greenmatser yield

After each harvest of green fodder# the yield 
from each net plot was recorded and converted, to per 
hectare yield*

(e) Drymatter yield

Sample plants cut into small pieces were dried in 
shade and then dried to constant weight in on air oven*
Drymattor content for each treatment was computed and 
the drymatter yields calculated from the respective 
greanmatter yields*

t£) Loaf sstera ratio
Plant samples from each plot were separated into 

leaf and stem and from their dry weights* the loafsstem 
ratios ware computed at each harvest*

tg) Total soed yield per plot
The seeds separated from the harvested crop and 

tho sheddod seeds collected from soil surface wore cleaned# 
mixed, dried and final weights recorded aftor adjusting 
the moisture content to 14 percent*

3* Quality characters*
Tho ovendriad plant and seed samples were powdered 

in a Wiley grinder and used for chemical analysis* The 
plant and seed samples wore separately analysed for total 

P and K*
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(a) Mtrogen
Total nitrogen content of the samples ware deter

mined by modified microkjeldalil method (Jackson# 1967) 
and crude protein percentage worked out by multiplying 
the nitrogen content by the factor 6*25 (Simpson et al. ' 
1965).

(b) Phosphorus
Phosphorus was determined by Vanado-molybdato 

phosphoric yellow colour method (Jackson# 1967).

(c) Potassium
Potassium was estimated by using a flame photometer. 

C. Soil analysis.

The composite soil sample collected prior to the 
experiment and soil samples collected from individual, 
plots after the experiment wore analysed for total 
nitrogen# available phosphorus# available potash- . and 
cation exchange capacity.

Total nitrogen was determined by modified
tmicrokjeldahl method (Jackson# 1967)• Available phosphorus 

was determined by Bray * 3 meuhod (Jackson# 1967). Availa
ble potash ...... was determined by ammonium acetate method
(Jackson# 1967). The cation exchange capacity of the 
soil was estimated by displacement technique using neutral 
normal ammonium acetate.
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Dm statistical analysis*

Data relating to different observations ware 
analysed by applying the technique of analysis of 
variance and significance was tasted by 'F* test 
(Snedecor and Cochran, 1967)* Important correlations 
were also worked out*



RESULTS



OSSULTS
The observations recorded were statistically analysed 

and the mean values and correlation coefficients are 
presented in the text in Tables 1 to 22* The abstracts 
of the analysis of variance tables are presented in 
Appendix I to XXI#

1* Growth characters*

1*1 Height
Tho moan heights of the plants at the time of first 

cut# second cut# third cut and fourth cut are presented 
in Tables 1*1 to 1*4 and the mean heights at flowering 
in Table 1*5. The related abstracts of Analyses of 
variance^.are presented in Appendix I (a) to I (o) •

The moan values of plant hoight as influenced by the 
phosphorus treatment indicated that increasing the rate 
of phosphorus application in the soil from 40 to 120, ,kg 

llQ the height of Stylosanthes gracilis
significantly at the time of all four cuts#

At flowering the mean. hoight increased significantly 
on increasing the rate of phosphorus applied in the soil 
from 40 to 120 kg l^G^/ha* Combined application of
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Table 1*1 Haight, of plants (cm) at tba timo of 1st cut

Rank

1

2

3

Levels of PyOj. applied 
in soil 1 ky/na;

12 0  

80 
. 40

Moan
values

61.01 
44 « 94 
33.50

C.D.(0.05)

2.160*

1.773**

Table 1•2 Haight of plants (Cm) at the time of 2nd cut

Rank Levels of Po0r applied Mean C.D.(0.05)
in the soil ( kg/ha) values

1 12 0 63.28 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 lavaIs of ^2^5 applied Mean C.D. (0.05)
.  .  _ . - - _in_fehe_soil ^K^/ha) values^ __

*- — — — — ~

1 12 0 65.85 1.399*
2 80 48.07 1.143**
3 , 40 34.95

Table 1•4 Height of plants (cm) at the time Of 4th cut

Rank Levels of P5O5 applied Moan C.D.(0.05)in the soil (kg/ha) values

1 1 2 0 60*03 1.912*
2 30 44.03 1.479**3 40 31.48

* C.D* for comparisons involving 120 kg fa
** C.D. for comparisons be tv/eon 80 & 40 kg Pa°5 /ha*



Table 1*5 Height of plants

M  **«r4 /

( cm) at the time of flowering
£3—  =3— >3=—

Levels and methods of phosphorus 
application 2 cuts

Mumber of cuts
4 cuts

Mean
3 cuts

40 kg in. soil
f i

1 0 0 .2 0 56*77 53.63 70.20

80 Kg P20<-/ha in soil 120*93 65*47 67.33 84.53

12 0 kg PgOg/ha in soil 143.07 82.23 84.77 105.02

40 kg P^Oe/ha in soil +
40 kg P„or/ha foliar 111.40 59*37 53.87 76.54

80 kg P2 0^/ha in soil 127.23 71.00 73.23 95.49
40 kg P^^/ha £°-^ar

' '

Mean 121.57 67.57 66.97
«*£3 »i ~l»i 1 !■ 1 1 * > I j I, |Wir_w_jn |W~|M m  ££««»S5 <•>££«■» - = i - n - c 3 - s * » - s - = - * = : <

G.D. (G.G5 ) far P =s 2.866
C.D.(0.05) for C =s 2.221
CtD* (0*05J xor P x C=s 4*965*



phosphorus in soil anti by foliar Pg) was found to
give significantly lower mean plant heights when compared 
to the soma amount of phosphorus applied comp la to as 
basal soil application ^3 *̂ Application of 40 kg
P^Og/ha in the soil gave the least mean plant heights*

As far as cutting treatments were concerned.the 
minimum number of cuttings (2 ) recorded the maximum mean 
plant heights at fiov/ering which was significantly 
superior to the other two cutting treatments (3 and 4) 
which were on par*

She interaction effect between phosphorus application 
and cutting treatment yjoS - also found significant* The 
maximum mean height of 143*07 cm was recorded by 
(j20 Kg P^Og/ha soil application and tvjo cuts combination} 
and the minimum mean height of 53*63 era by (40 Kg 
PgOg/ha soil application and four cuts combination^)

1*2 Spread

The Aoan spread of the plants at the time of 1st* 2nd 
3rd and 4th cuts are presented in Tables 2.1 to 2*4 and 
the mean spread at flowering in Table 2*5* The 
corresponding abstracts of the Analyses of Variance 
are given in Appendix XX (a) to IX (a).

48 ,
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Table 2 , 1  Spread, of plants (cm) at the time of 1st cut
■n» S3 ̂ 5 3  «*  S  a* S w a * * 3 * 3 q * 3 « a f l w 3 » C » 3 4 * 3 * a w 3 ™ 3 « i >

Rank Levels of P2°5 aPPiie<̂  
in soil ( kg/ ha)

Mean
values

C.D.{f.05)

1 120 44*98 1.788*
2 30 32*20 2.169**
3 40 23.83

* » ;s » * r ;* * D * * = 3 * » £ 3 w * ; :3 w r = -» z s * » r 3 ^ = 3 -* « 4 * r c « » c ;t e * £ 3 « » iU * ©

‘Table 2,2 spread of plants ( cm) at the time of 2nd cut
* a « D * « 3 « ^ ■ n r,* w ,,ftfii>,l*‘ n ! ^ r - >l i n IMT r“ w1 «v»C3Mfr£?">»£5«ME3**C** £ 2 < i * 3 H C 3 a 3 « i a v 3 » £ 5 » » 0  «  E5** 33 ■* S3 t*»C3 ■ »  53*»

Ranis Levels of P ? 0 t -  applied 
in the soil ( ,Kg/ha)

Mean C.D«(0.05)
values

1 1 2 0 46*62 1,931*
2 30 33.19 2,365**
3 40 24*66„CI—C3 •»<=-»C3 £3«te33 w  E  S3 »  S3 »  a  ** S3«« S3 •* iC3«*=S - * E * «

Table 2,3 spread of plants ( cm) at the time of 3rd cut
a . S a a  S3  nmXSwmS3— I = » * S — S 3 - » :=  £3— C 3 - — ••»•»=!-• C 3 * »S J— C3 *•S3-»ra«*S«f*E—33»53«*s:

Rank Levels of P̂ O,- applied 
in the coil(Kg/ha)

Mean
values c.0. to.05)

1 120 47.52 2.324*
2 B0 34.08
3 40 25.03 2.306**

Table 2,4 Spread of plants t cm) at the time of 4th cut.
^ C 3 * » C S « » 5 3 « ^ t 3  o * S * «C 3  * # 5 3 » 3 5 » 2 S * *  23 » # E 3 » « i2 j* » S S » 3 3 * * ^ ^ e 3 * *

Rank levels of p2 ° 5  aPP-^e3 in the soil (Kg/ha) Mean
values C.D.(0.05)

1
2
3

120
GO
40

42.33
31.90
21,47

2.352*
1.920**

a* C3<* £3 w C3 Z5 S «k S3 •» C3 4* £3 £3 »* SS «» =Z «• £2 ■» =3 **=3 *-* £3** E|w £3*» E= «•
*C.D. for comparisons involving 120 Kg P-O^/ha. 'o 3

* *C,d , for ̂ comparisons between 80 and 40 Kg P2o^/ba«



Table 2*5 spread of plants ( cm) at the time of flowering
s s s s s s r a e a s a e s s a o c s f i s e s i t f E S  si ,  s  a  c  s  . a  a  ^ : a a a s = - s c  'is i , ; £ O E a t a « s : 3 s j ® = s  —  s s a s a

levels and methods of phosphorus 'application Number of cuts Mean
, 2 cuts 3 cuts 4 cuts

50

40 kg P^Og/ha in soil 121*23 64.57 52*27 79.36

80 kg PgOg/ha in soil 152.60 83.47 69*60 101*39

1 2 0 kg P20^/ha in soil 132.93 95.57 63*50 115.67

40 kg P^Og/ha in soil + 40 kg P^O^/ha foliar 137.87 70.00 62.37 90*08

80 kg P^Og/ha in soil + 40 kg P2 0g/ha foliar 168.20 .86*73 73.23 111*06

ŝ ean 152.57 80.07 66.19

C*D. (0.05)for P » 2.649 
C.D. ( 0*05)for C * 2 *05 2  

C.D.(0.QS)£or P X C n 4.587.
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At tho time of all 4 cuts the roean spread was 
maximum when 12 0 kg P^G^/ha was applied in the soil*
This was significantly superior to tha lower levels of 
p2°5 aPP-^Q(̂  *̂n The level 80 kg P2°5^*Q
applied in tha soil gave significantly higher plant 
spreads than 40 kg applied in the soil#

At flowering tha mean plant spread recorded signi
ficant increase with the increase in soil phosphorus 
application from 40 to 80 and from 00 to 120 kg PgO^/ha*
As in tha case of plant height# combined soil and 
foliar application of phosphorus gave significantly lower 
mean plant spread as compared to the same amount of 
phosphorus applied in tha soil#

A perusal of tha marginal means of cutting treatments 
revealed that tho minimum number of cuttings (2) resulted 
in the maximum mean spread of plants at flowering than 
the other two cutting treatments (3 and 4)* The treatment^ 
cutting 3 times recorded significantly higher mean plant 
3pread than 4 cuts*

Interactional effects between P and G were also found 
significant and the maximum spread of^cm was recorded by 
combination 12 0 kg P^O^/ha soil application and two cuts
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(jji-ncm)
and the minimum by 40 kg P0or/ha ©oil application andA u 3
four cuts#

1 . 3  Leafsstem ratio

Tha maan loaf sstem ratioc at the time of each cut 
are presented in Tables 3*1 to 3*4 and tho relevant 
abstract* of Analyses of Variance in Appendix III (a) 
to III (d).

Treatments were found to have significant influence 
on mean leaf sstem ratios at all four stages of observa
tion* At the time of 1st# 2nd and 3rd cuts# application 
of 12 0 kg PgOg/ha in tho soil gave significantly higher 
leaf sstem ratios than 80 kg P^O^/ha and 40 kg P^ 0,,/ha 
while 80 kg P^O^/ha in turn gave significantly higher 
leaf sstem ratios than 40 kg Pg^/ha* In the 4th cut 
application of 12 0 kg PgQ^/ha in tha soil# gave the 
highest leaf sstem ratio significantly more than the 
other two levels which vzere statistically on par*

1.4 Number of root nodules

The mean number of root nodules are presented in 
Table 4 and tho abstract of Analysis of Variance in 
Appendix XV*

From tlm table it is observed that phosphorus applica
tion had significant effect on the number of root nodules



53

Table 3oi Laafrsfcem ratio in the 1st cut

Rank levels of p2 °5  
in soiltkg/ha)

Mean
values

C.D.(0.05)

1

2
3

12 0

80
40-

1.63
1.45
1 . 2 0

0.061*
0.049**

Table 3.2 Leaf: stem ratio in the 2nd cut

Rank Levels of P?0,- applied 
in soil (&g / ha)

Moan
values

G*i)» CO.05)

1
2

■ 3

1 2 0
SO
40

1 . 6 6
1.34
1.16

0.057*
0.045**

Table 3.3 Leaf s stem ratio in the 3rd cut

Rank levels of P~Qr applied 
in soil J (kg/ha)

Mean
Values

C.D. CO,05)

1
2
3

12 0
80
40

1.57
1.25
1.16

0.108*
0.087**

Table 3.4 Leafc stem ratio in the 4th cut 1

Rank Levels of PrtO,, applied 
in soil (kg/ha)

MeanValues C.D.(0,05)

1
2
3

12 0

80
40

1.57
1 . 2 0

1.14

0.107*
**US

* C.D. for comparisons involving 120 kg P^O^/ha
**■ C.D. for comparisons between BO and 40 kg PgOg/ha.



Number
of
cuts

2 cuts

3 cuts

4 cuts

Mean

Table 4* Number of root nodules pLvl-j

levels and methods of phosphorus application ’
40 kg .̂,0(,/ha 80 kg Po0K/ha 120 leg P^O^/ha 40kg P-O^/ha in 80 kg P„Q,,/ha Mean
. ,, - ■ . .. * ?, . .. * ?. soil -5*40 kg , in soil'1 a *in the in the soil. xn tne soil p o /ha foliar 40 kg P„Q_/ha

2 5  foliar 2 5

171.G 199.0 396.0 174.0 197.7 227.5

152.7 206.0 391.0 . 167.0 210.7 225.5

168.3 204.0 392.3 170.0 203.3 227.6

164.0 203.0 393.1 170.3 20.33
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In Stylosanthas gracilis. Application of 120 kg P^O^/ha 
tP3) as soil application# gave the maximum mean number 
of root nodules and was significantly superior to all 
other phosphorus treatments. P2 and Pg viore on par and 
in turn gave significantly more number of root nodules 
than 40 kg P^O^/ha application in soil (P̂ ) and 40 leg 
P^Qg/ha as soil plus 40 kg P^Gg/ha foliar application(P^)* 

and were on par.

Cutting treatments as well as interactional effects 
between P and C were found to be not significant.

1*5 Weight of root nodules

Table 5 presents the mean values of the weight of 
root nodules and the corresponding abstract of the 
Analyses of Variance is given in Appendix V.

Among the treatments, phosphorus treatments alone 
v/ero found to bs significant. Phosphorus treatment P_
(12 0 kg in the soil) produced the maximum mean
weight of root nodules and was significantly superior 
to all other treatments. Pg ( 30 kg P^Og/ha the soil +
40 kg P^Og/ha foliar) and P2 ( Q0 kg P^Og/ha in the soil) 
wore on par and significantly superior to P^( 40 kg P^Og/ha 
in the soil + 40 kg PgOg/ha foliar) and ?1 ( 40 kg P2Og/ha 
in the soil) which in turn were on par.
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Table 5. Weight of root nodules ( rag) p ̂  p Jĉi h -

Levels and methods of phosphorus applicationNumber  ----------------------   —  - -
of 40 leg P^O^/ha 80kg P^O^/ha 120kg P-O^/ha 40kg P50,-/ha in 80kg P^O^/ha Mean
cuts in soil ' in soil in soil soll+ - in soil I 40kg40kg P^O(-/ha P90c/ha foliar

foliar . * 3

2 cuts 180.0 209.0 404.3 185.3 . 205.7 236.9

3 cuts 166.3 220.3 400.7 178.3 221.3 237.4

4 cuts 181.0 213.0 400.or' 181.3 . 217.7- 238.6

Mean .175.8 214.1 401.7 181.7 214.9

C.D.(0.05) for P = 12.69



Cutting treatments and interactions between P and 
C were. found to bo not significant#

2# Yield.

2*1 Greenmatter yield

The moan greenmatter yields at each cut are presented 
in Tables 6.1 to 6.4 and the mean total groonmatter 
yield from all tho cuts in Table 6.5. The accompanying 
abstracts of the Analysos of Variance are incorporated in 
Appendices VI (a) to VI (o)•

The effect of phosphorus application on moan green 
matter yield at each cut was significant* Application 
of 120 kg ?20g/ha In soil gave tha highest greenmatter 
yield in all four cuts. It was superior to 80 kg P^Og/ha 
and 40 leg P^o^/ha soil applications in all cuts except 
4th cut, where It woo on par with 80 kg P^Qg/ha soil 
application* In all cases 80 kg P^Dg/ha applied in the 
soil was found to bo significantly superior to 40 kg P^Og/ha 
soil application.

The result of tha analysis of varianco relating to 
tiie total greenmatter yield revealed that the treatments 
had significant influence on total greenmatter yield, 
soil application of 12 0 kg P^Gg/ha gave significantly
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Table 6.1 Greanmatcer yield in the let cut ( kg/ha)

a  « » « a  •• s.* a-» si »• s: «■ •»■=■»»** i* s=—s* •*a*»si**sS“ £3»«

d rtv bevels of P«Oe applied in Moan C.D. (005)
_ 2  _ £**2 soil^k^/ha^_____________values_ _ _ __________ _______
1  120 5319.58 137*063*
2 < 80 4075.92 111.912**3 40 3395*09.

Table 6*2 Greenmatter yield In the 2nd cut ( kg/ ha)
e ; M S t . a > 3 * 3 . a * « . o . S a > K ) B 5 * a > > B > n « a i « a . c s r D * B i > * 3 ^ ) i . c i * 3 ^ s t . « v a M S < < e . a . a < > i a . 9 a i S .

Hank bevels of Po^s aPPbiod Mean C.D. (0.05)
in the soil (kg/ha) values

1 ‘S '  Im m »  ls9-523*
3 40 5455*75 154.740**
• * Q * S « i S n & M 3 * 3 * * S a » S » C « i S « S ) i P a « i C ^ « C w 5 « * ^ « i S 3 « S v f f M A * 0 » a M a « * a * * C l * 3 f n G £ t M C 8 * c a « * 3 ' « £ 3 « a < *

Table 6.5 Greenmatter yield in the 3rd cut ( kg/ ha)
• a i M ] « 3 . C 3 . a i * S . a n B < * S i . S » 0 * i 9 * ! a < m — S * 0 * > £ : * S M S * ^ w X n O « > = ; i a i S ^ O < a a * S — q * B < a  3 * a  S ^ a  h

Honk Levels of P2^5 applied' Mean C.D*(0.05)
• - - - in_the_soil .(kg/ha) _______________________
1 120 8142.76 439.243*
2 80 6454*30 358.641**
3 40 4316.49
« * t 3 * + S O ^ 3 « w C £ « » : 3 * » £ 3 « * ^ « » 3 « » C I 3 a » G 0 t t « * : a 4 » S S * » D S « a £ 3 ^ S 3 * * : 2  ̂ C 3 « * a a — E 3 — * C 2 »* r 3  « C 3 H t Q « t 3 « * 0 « *  3 3 ^ C 3 * 6 3 « » f f i » 0 * » £ 3  m

Table 6*4 Greenmatter yield in the 4th cut (kg/ ha)
• s « t s * s . a a t t B . 9 > > s i « > s a 3 ! . a * > a s * a * e h * a « x . B 9 . a . s . s * 3 —

Sank levels o£ P2Os appliod C,D.(0,QS)
in the soil kg/ha

1  12 0 6100*26
2 80 5174.34 1184.634*
3 40 3349*70 967.263**

*C.D* for comparisons Involving 12 0 kg ^^Q^/ha
** C.D. for comparisons between 80 and 40 kg P^Og/ha.
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Table 6*5 Total greanmatter yield ( kg/ ha)

Wumbar of 
cuts bevels of £>2 ° 5  aPP*^e<̂  soil ( kg/ha)

40 (P^ 30 <p2) 120 (? 3)

»OgiC;*n*iSn*g«

Mean

2 cuts
3 cuts
4 cuts

Moan

3905*3
13104*68
16503*40

10506.62
17026.23
22418*43

13398*30
21699*52
27614.60

12843*24 16650*46 20898.86

10441,20
16389*02
21094*94

C.D. (0*05) for comparisons involving 120 kg P2Og/ha 
C.D*(0*05) for comparisons between 80 and 40 kg P^O^/ha
C.D* (0*05) for cutting treatments *• * *
C.D. to*05) for comparisons between P^C. P^C combinations
C.D. (0*05) for coraparisdns between P^C combinations
C.D.(0.05) for comparisons of P^C, P^c vs PjC combinations

O 736.934 
® 604.580
« 658.502 
o 1040.858
* 1473.868 
- 1276.154
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higher greenmatter yield over 30 kg P^Og/ha ^0 
P0Q,./ ha soil applications* soil application of 30 kg 
P„0_/ha gave significantly higher yield over 40 kg£ 5
PgGg/ha soil application*

As far as cuteing treatments ware concerned the 
maximum number of cuts <4) gave tha maximum groonmatter 
yield which v;as statistically higher than that obtained 
from 3 cuts and 2 cuts. Tha treatment 3 cuts again gave 
significantly more gresnmatter yield than 2 cuts*

Interactions between phosphorus and cutting 
treatments were also significant* Tha treatment combina
tion 12 0 kg P^O^/ha soil application and four cuts 
recorded tho highest greenmatter yield of 27614*60 kg/ha 
while the lowest value of 8905*30 kg/ha was obtained in the 
caso of 40 kg ?20^/ha soil application and two cuts*

2*2 Drymatter yield

The mean values for drymatter yields in tha four 
cuts are included in Table 7*1 to 7*4 and the mean cotal 
drymatter yields from all the four cuts is given in 
Table 7*5* The corresponding abstracts of Analyses of 
Variance are presented in Appendix VII (a) to VII (e)•



Table 7*1 Drymatter yield in the 1 st cut (kg/ha)
5s»e;»ia»»~™:2»a«-s3»»ea»»a6"»E*»s3«»:j5"“i3—E)*"EB*»si«»E*»:3**EWi3“=s»i3*»a3«*ra“SS—3«*as«

Rank Levels of Po0e applied Moan c*D*{0*05)
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„0e applied Moan
in the soil (kg/ha ) values

1 120 1022*72 29*412*
2 80 767*98 27 7 7 3*#
3 40 637*42■B— g?«*a ̂5g<BS3—T?w»C5—S?̂S8̂ B—£3*»J3—33—SS«»Sg«»S3e*S3—*3**51̂Sl"S**S3—P—

Table 7*2 Drymatter yield in the 2nd cut (kg/ha)
■a*3»»c3—i=» ss—3>»3^a<»M»a«*a»Bws»B«»s»a«>aMa««s»3«3»»a«»a»a» a^g>»3««zam za

Rank Levels of P20s applied Mean C*D*(0*05)
In the soil (kg/ha) values

1 120 1519*62
2 80 1274.52 112*746*
3 40 1045.76 91*504**

•>3»aBB«>3*d«B*S«S»S<>S>£3«0«9«ri3*3M9-3«a>aaa>3aaaaiHS«e«aaSBaaaawni>!3M3
Table 7*3 Drymatter yield in the 3rd cut ( kg/ha)

^a—aa—ta—S3—S3—s*»ac—:s«*a oa^a^a^a-a^eMSns^a*sa—ô r; ■sianan s»— sa«»i3—:3<»a«»sj
Rank Levels of P2°5 aP P H Qcl Mean C*D*lQ»Q5)in tho soil (kg/ha) values
1 120 1565*86 78*432*
2 80 1238.74
3 40 831*87 62*092**

aaiu3M3aa«3aQ«>a>a*a-a<<i>Sws«3-aHSae«3»a«oa>=»aa3t<*=:Maasiae^ai>3>ai>cta
Table 7*4 Drymatter yield in the 4th cut (kg/ha)

Rank Levels of P2 y5 appli©^ Moan C*D, (0*05)
in tha soil (kg/ha) values

1 120 1247*23 208*000*
2 80 1037*26 170.000**
3 40 675*17•OBSa>aiB3«3>3«3«3aiBa>nH3a3a>3adaaa3-3aaaS>a-a<*3H3»aa>3anii3Ba<aSBa!Ma_
*C«D* for comparisons involving 120 kg P2Og/ha

** C.D. for comparisons between 80 and 40 kg P20g/ha*
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Table 7*5 
Total drymatter yield (kg/ha)

ss« 3-*e*»£3«»s3»»=!«»o*»ss»a->» •*3»3-#« »»s—r:«. c*>sm>e3*b

Number Levels of Pg05 QPP-^Q<̂  soil (kg/ha)
Meancuts 40 (Pz) 80 (P2) 120 (P3)

2 cuts 1686*29 2015*53 2596*43 2000*02
3 cuts 2497*90 3241*53 4260*33 3137*90
4 cuts 3179*76 4360*82 5133*54 4043.00

Moon 2454.59 3206.07 3996.76
■S*3aSaK:a=<i"BS*iSaOaS*QiC.Sa=*S>SaS«B«SaC;«>13»a>iS»3<iaii>a>E>3a3«a»

C*D. (0*05) for, comparisons involving 120 Kg P^Og/ha a 176.472
C.D*(0*05} for'comparisons between 80 and 40 kgv a 1 4 3 .7 9 2P2°5/ba J

C*D* (0*05) for cutting treatments =» 158*498

C#D*(0*05) for comparisons botv/een P1C and P2C ) 63 248*360
combinations )

C«P* (0*05) for comparisons between PgC combine- ) a 351*31
tions )
Isons of P^C, P2c Vs P3C j 
combinations )

C*D* (0*05) for comparisons of P^, P2C Vs P3C j “ 3 0 3 *924
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In all four cuts# phosphorus treatment had 
significant effect: on drymatter yields. The treatment 

12 0 kg P^O^/ha as soil application produced significantly 
more drymatter yields than 80 kg P^O^/ha and 40 kg p2°5^ a 
as soil applications* The treatment 80 kg P^C^/ha applied 
in soil again gave significantly more drymatter yields 
than 40 kg PgO^/ha soil application*

Considering the total drymatter yields# it could 
be seen that 12 0 kg P^O^/ha soil application produced the 
maximum drymatter yield and it v/as significantly superior 
to 80 kg p20g/ha soil application and 40 kg i^O^/ha soil 
application* B0 kg P^O^Am soil application in turn gave 
significantly more drymatter yields than 40 kg P^Og/ha 
basal soil application*

The maximum number of cuts £4) resulted in the 
maximum drymatter yields which was significantly more than 
that obtained from 3 cuts end 2 cuts* Drymatter yield 
from 3 cuts was significantly more than that from 2 cuts*
P x C interaction was also found significant. 120 kg P^O^/ha 
soil application and four cuts recorded the highest drymatter 
yield (5133*54 kg/ha) while 40 kg P2°5/̂ a soil application 
and two cuts tailed with the lowest (1686*29 kg/ha).
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2*3 Seed yield

•Tablo 3 gives tho mean data on seed yields 
obtained and tho abstract of the Analyses of Variance 
is shovel in Appendix VIII*

It is seen that levels and methods of phosphorus 
application had significant effect on seed yield • Ihe 
treatment Pg (80 kg P^Qg/ha in soil + 40 kg P^Og/ha as 
foliar) recorded the maximum, seed yield and was superior 
over all other treatments. and Pg wore on par and 
superior over Pg and P^ while Pg in turn was superior 
over P^.

With regard to the number of cuts tried Cg 
treatment ( 4 auto) did not produce any seed* Tho treat
ment ( 2 cuts) was found to be significantly superior 
in seed production over c2 ( 3 cuts)•

Interactional effect was found to be not 
significant*

3* Chemical analysis*
3*1 Plant analysis

3*1*1 Protein content
The mean values of protein content of the plants 

in each cut are presented in ‘rabies 9*1 to 9*4 and tho 
abstract^? the Analyses of variance in Appendices IX (a) to 
IX (d)*
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Table 3* Seed yield C kg/ ha)
1 r T 'T ? ^ ?<iM* r ^ T r ,rT T ^ n n -irr -f fT ^ »^ T -'^ -■ -ra —" r r - t — *r-i-rtTiE»fn*iTTrw"^~~‘r ,?-7-Tjw H,n -^ n — n ^ m —-t*— nTr*^— r

Humber
of
cubs*

Levels and method of phosphorus application 
40 kg P2Og/ha 30 kg PgO^/ha 120kg P«0g/ha 40kg 05/ha in 30 kg P^O^/ha Mean
in soix :-* in soil* in soi?*^ in soil2 * 5soil +

40kg P0Or/ha 40kg P0Oc/ha
foliar. 3 foliar* *

2 cuts

3 cuts 

Mean

30*67

19*61

29*14

46*34

41.4

44*12

77.34

44*66

61.00

83*33

50*65

66*99

107.30

55.56

31*43

70*70

42*37

C.D. (0*05) for P » 12*42 
C.D. (0.05) for C a 7.86
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Table 9 , 1  Protein content (>'>) in drymatter in tha lot cut

Hank Levels of PoOc applied Moon C*D. (G.05)Levels of PoOc appliocl Moon in the soil (Kg/ha) values
1 120 17,7708

0.74353*
2 30 14.6770
>3 40 11.0645 0.60709.*

■3n3a>rM=aSii3aa>aa«»~.3>ri3>SM3*3>3<.C>B>S*8l>aaa<*D«aaa«3aIII*aBnB3atil*

Table 9*2 Protein content {%) in drymatter in the 2nd cut

Hank Levels of Po°r Mean C.D* (0*05 J
in the soii^ (Kg/ha) values

1 120 18*5833 0*72380*
2 80 16.0402 0.57575**
3 40 13.3958 -■s.*»s<»i3î i»B«*a»»3̂ B»gi<»Bwa»3“a»gi»a*3^iw3<*Bwa»a-awriw=i-a»B»aMa»»a^a

Table 9.3 Protein content C») in drymatter in the 3rd cut 

Rank Levels of Po0c applied Mean C.D. (0*05)of P205 applied Mean 
in the soil (kg/ha) values

1 120 18.0625

0.33509'
2 • 80 15.4167 0*41042*^
3 40 . 13*0833■a^»3«aBSa*9«C:i.3.Em£: aBBa>3aS<<Ina — C3»> C —=3—=3«i= «i.:3*w=»»S3»;3»t5«:3 m=1 W3W

Table 9*4 Protein content (%) in drymatter in the 4th cut
.n»"«.â iwaw3waw=i».a>tfif'3»B«*3*a»a»3«aMg-a»3»»3i»a»3MPMit»3MC»«g«»3wS'»a

Rank . Levels of Pq^s aP P ^ e^ Mean C*Di(0*05)in the soil (kg/ha) values

1  120 16.75 0.08725*
2 80 14.52 0.56114**
■3 40 12.18

■i~7— i« I— — Î  \m If J in _m I jw| I,— li i lit J — I !■>" 11 — | 1 — !»_]■ ■« ; i —

*C.D* for comparisons involving 120 kg P20g/ho
** C.D* for comparisons between 80 and 40 kg P~Gr/iia

I



In. all tho four cuts# Increase in the dose of 
phosphorus application increased tho plant protein 
content significantly* The level 12 0 kg PgOg/ha applied 
in soil gave significantly more protein content in the 
plants than 80 kg PgO^/ha and 40 kg FgOg/ha soil 
applications* 80 kg was significantly superior
to 40 kg P0Oj-/ha applied in the soil*

u D

3*1*2 Total protein yield

Table 9*5 shows tho mean values of total protein 
yield from all cuts and the corresponding abstract of 
the /analysis of variance is given in Appendix IX ( q )  •

It could bo seen that Increasing the dose of 
phosphorus application from 40 to 80 kg PgO^/ha and from 
80 kg to 12 0 kg P^O^/ha significantly increased tho 
total protein yield in both cases*

increasing the number of cuts from 2 to 3 and 
from 3 to 4 also significantly increased tho total 
protoin yield in both cases*

9 X C interaction was significant and the combine—
fcion of 12 0 kg PgO^/ha soil application and four cuts
recorded the maximum total protein yield (909*97 kg/ha)
while 40 kg P Or/ha soil application and two cuts gavo 2 J
the minimum (211*19 kg/ha)*



Table 3*5 Total protein yield from dryraattor (kg/ha)
1a«c«>3<*SMawa»»i3«»aa«-;s—a nBna —:=«» s»a» sa—a—as— 3^—«ni» s" ci—sa ■»awgia»

Humber of Levels of £*2^5 applied in soil (kg/ ha)
cuts* V*

40 <Ssi>
■« mm
80 (P2) 120 (P3) *" " Moon

2 cuts 211*19 321*54 465*00 310*11
3 cuts 325*90 497.49 758*67 481*13
4 cuts 405*89 678*20 909.97 615.64

i-feson 314,35 499*09 717.91
■»r̂»Ti«»e3«»o—si—3«»a<»3i»3»q»3wa«»a«3»a«3»a»i3w3*3-a—3»3— sf 3—o»»c3«ng!—a

C*D,(0*05)for comparisons involving 120 kg P^O^/ha » 29*730
C.D.(0*05)£or comparisons between 80 and 40 kg ) = 24*296

P20s/ha >

C* D* (0 * OS }for cutting treatments •» » 26*610

C*D* (0*05)for comparisons between P-C# P«c combina-*
1  2 tions )« 42*100

C*D* (0*05) for comparisons batweonP^C co.abinations ® 59*505

C*D*(0*05)for comparisons of P4c, p^c Vs p_c * ___
combinations )



3*1*3 Phosphorus content

Tables 10*1 to 10*4 show tho mean values of 
phosphorus content In the plant at ©ach cutting while 
Appendices X (a) to X (d) give tho corresponding abstracts 
of Analyses of Variance. Soil application of phosphorus 
at tho rato of 12 0 kg P2 0g/ha recorded tho maximum phos
phorus content in the plants and it was significantly 
more than that of 00 kg and 40 kg P2Oj-/ha applied in the 
soil. Phosphorus at tho rate of 80 kg P20g/ha in turn 
gave significantly higher phosphorus content values in the 
plants than that of 40 kg P^O^/ha as soil application* The 
results wore the soma in ail four cuts*

3*1*4 Potask - - content

The mean values of potask . content in plants 
at each cut are shown in Table 1 1 * 1  to 11*4 and tho abstracts 
of the Analyses of Variance in Appendix XI (a) to XX (d) *

It can ba seen that phosphorus application had 
inconsistent effect on the potask"content of plants 
at different stages of observation* Phosphorus treatment 
had no effect on the potask- content in tho plants in 
the first threa cuts* However in the fourth cut applica
tion of 120 kg P-jOg/ha was found to give significantly

b9



70
Table 10*1 Phosphorus content in drymatter (rag/g.v) in tho 1st cut*
*C3«ee»<ea*s3*sa*3t*3i*sa mkjmomcms ■* M»M;aM;5M=SMSHMs;M:SMj3Mt5MiSt »Si»a«a«a»n*
Rank Levels of &2®r Moan

in tho soil tkg/ha) vaiuos
C.D* (0*05)

1
2

120
80

3*64
3*14

0*252*
0.206**

3 40 2*68
»cs— G3»T3-»si»:3 •»a“S3«*o»a»*:3-» :s*»:=«3**E3“i5"» is «•£*«• E2 ;3«:3*»r3«*:* **a«» a ■»3«*n«»=s»»

Table 10*2 Phosphorus content in drymatter ( mg/gu) in the 2nd cut
H t 3 « > a « S < »  S S v a w 3 » a a » a « i > £ E M S ; i i B S a * S « > = 3 a > £ 3  • * = > • » C S t o » = a > S < u 9 M S 3 M ( 3 a v C 3 a a S * « S 3  S 3 » £ ! * * S 3  M S S  C IM B S I* *

Rani; Levels of p2°5 applied Moan
in the soil ( kg/ ha) vaiuos

C.D*(0*05)

1
2
3

120
80
40

4*44
3*51
3.02

0*180*
0.147'**

•>c3mzimC3m£3 «aM:iii5«3w3ita*3a)3at].a>*3«o«SaiSHaMa>a^3a(3<3<iia vd«aBai>aaa«aoB«Q«

Table 10*3 Phosphorus content in drymatter (mg/gi J in the 3rd cut
.t3.l3a3aSs3«3>C>iCoaod«a*t3Kd*SaiS«»iS^«3«S*a»&oS»a«a>aS»a>ia«S«3Mt3a3.iC3»

Rank levels of applied Mean
in soil ( kg/ ha) values

1
2
3

120
Q0
40

5.51
4*81
3*77

C.D. (0*05)

0.239*
0.171**

■si»aBa«o.e>o«3<o.aaad<>d.a«s.a.SBQw8w3"dCBH.s<^3«aa3BS'a>sa»aaa'aSao»3>a»
Table 10*4 Phosphorus content in drymatter ( my/g) in tho 4th cut
*3Ht3«a>!3i>i3«n-a>ia*9»a>ia.EiHat>ai>saana«s»soai>a«da3<>aai3a3Maaaaaactvr>avi3»
Rank levels of E ^ s  Mean

in soil ( kg/ ha) values
C.D* (0.05)

1
2

120
80

3 40■n*a«s«4aida>aac:a>s>=«3«d

5*44
4*28
3*53

0.308*
0*254**

«S«3a S»Daaaa*3^9<i3K Sad.d.a>SaS<»Qi>d.S»3«aaaa CM
* G*D. for comparisons involving 120 kg P^G^/ha*

** C.D. for comparisons between 80 and 40 kg ^c^/hu.
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Tablo 11*1* Potash content in drymatter (Si) in the 1st cut.

Rank hovels of p2°5 aPP^eti Mean C.D.(0.05)
in soil ( kg/ha) values

1 ao J 2*03 . *a#3
2 40 1.99 ^  jj#Q
3 120 1.39

Table 11*2 Potash content in drymatter {%) in tho 2nd cut*

Hank • Lave la of p2°3 applied He an C.D* (0*05)
in tho soil (kg/ha) values

1 120 ,2*38 *H.S
2 . 80 . ! ?*23 **h .s .
3 40 2*22

:̂<»i=»s»=i««:3*̂ «*̂ —xa»«=3«»=3—«««e—c;— r:—=3«pi:— 3̂—r**»c:*«sj-*ci««n—n—c;—

Table 11*3 Potash content in drymatter {%) in the 3rd cut.
■  L I P " W r l i i  t l—  'iw  1 —  'i •< 71 ■  ~7 ■» l i t  w  _M — >~ 1 n ~ ” ~r-’^ l ‘~ i" 1 ,J T r '^ T * - — n —  r ”  — ‘" i  — C } * - n - i t r T- ar*^!

Hank Levels of P^Or applied Mean c.D. (0*05)in soil ( kg/ha) values
2 V 40 '2.48 „
2 120 2,37
3 80 - 2.29

3 « 3 « a H ! B « a i A B a a > a « a M a w a « s t > a « a « >e t « e 3 ^ s t « » — i » o * s a * » e s « e a » c s » * a » 3 » a i « w » a « * 3 « ,

Table 11.4 Potash content in drymatter (>S) in the 4th cut.
C H D « C v B * * S p C ^ i a * £ 5 4 3 « n n

Rank havels of P2°5 Mean C.D. (0*05)
in soil ( kg/ ha) values

1 120 . a*ss  0 .0 9 i*
2 88 2-S3 0.074»a
3 40 2.47

• > S B £ 3 < « : ' * a « a * 3 < » s v S a 3 a a « M a s a i < i a » O W a « a w a a i a « a a . « a , a « i B « e H a « a j » a M a * B ^ « a n

* C.D. for comparisons involving 120 kg P^Og/ha.
‘ C.D. for comparisons between 80 and 40 kg P^O^/ha*
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more potacV* • ; content in stylosanthes gracilis than 
00 kg PgO^/ha or 40 kg P^Og/ha applied in soil which 
were in turn on par#

3*1*5 Nitrogen recovery from drymatter

Mean, values of nitrogen recovery from cumulative 
drymatter ore presented in 2?ablG 1 2 and the abstract of 
the Analysis of Variance in Appendix XII#

Application of phosphorus had significant effect 
on tho nitrogen recovery from tha drymatter yield* 
Increasing the dose of phosphorus application in soil 
from 40 to 80 kg P-jQg/ha and from 80 to 120 kg P^Og/ha 
significantly increased the nitrogen recovery from the 
drymatter yield at both “stages#

Increasing the number of cuts from 2 to 3 and ■ 
from 3 to 4 also increased the nitrogen recovery in both 
cases#

Interactions between phosphorus and cutting 
treatments were found to be significant# while 12 0 kg 
PgOg/ha soil application and four cuts gave the maximum 
nitrogen recovery (145#60 kg/ha) 40 kg P^O^/ha soil 
application and two cuts gave the minimum (33*79 kg/ha).
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Table 1 2 * Uitrogen recovery from drymatter (kg/, ha) . 

Number of levels of P^Qg applied in soil (kg/ ha)
cuttings

40 (Px) 80 (P2) 120 (P3) Mean

2 cuts 33.79 51.45 77.61 49.62
3 cuts 52.76 79,60 121,39 76.98
4' cuts 64.94 103.57 145.60 93.50

i*lo an 50.30 - 79.85 U4.86
ns <*S3**«3»*C3 *»;a ••=! •■s3»-si«»;3 «»E3«»5»«»—«»:3«=:i»».»aj**M..j3«. jâ ia—a.. ca.«s3» »■*»«• r*«.s3;»;H**

C.D* (0*05) for comparisons involving 120 kg PgO^/ha a 4.758 
C.D. (0.05) for comparisons between 80 and 40 kg ) ** 3.007

P2°5/ha

C.D.(0.05) for cutting treatments » 0.261

C.D.(0.05) for comparisons between P^C, P^C j . o ^ 7 3 5
combinations .)

C.D. (0.05) for comparisons between P-.C combinations a 9.520
if

C.D* (0.05) for comparisons for p^w P^c Vs P^c ) « 8.245
combinations
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3.1.6 Phosphorus recovery from drymatter

The mean values of phosphorus recovery from 
cumulative drymatter are presented in Table 13 and the 
abstract of Analysis of Variance in Appendix XXII.

Phosphorus treatment had significant effect on 
phosphorus recovery. Application of 120 kg S^o^/ha in 
soil# gave significantly more phosphorus recovery values 
than 80 kg and 40 kg p2°3^ha soil applications.
Phosphorus at the rate of 80 kg PgQ^/ho, recorded signi
ficantly higher recovery values than 40 kg P^O^/ha applied 
in tho soil.

Increasing the number of cuts from 2 to 3 and
i

from 3 to 4 significantly increased the phosphorus 
recovery in each case.

Interactions between phosphorus treatments and 
cutting treatments were also significant# the maximum 
phosphorus recovery value 124*26 kg/ha) being given by 
the combination of 120 kg P0Or/lia soil application and

u J *
four cuts and the minimum (4.90 kg/ha) by 40 kg P2 0s/ha 
soil application and two cuts.

3.1.7 Potash^; recovery front drymatter
Table 14 gives the moan potaoWi m recovery values 

from cumulative drymatter yields while the abstract of 
the Analysis of Variance is shown in Appendix XIV.
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Table 13* Phosphorus recovery frorodrymatter ( kg/ ha)
w»sa«»:s--;3»— »“»£3**=3"*= *»bs “3—owe—£3-*s:*«s3«*:3 sa—cs—js—ss—. 33-»i;w.s«»

Number bevels of P2° 5  applied in soil ( kg/ ha)
Will ill! -  n.| ■ .. . m ■<  »!.... IMW l-m. ■ ... .1  ................- ■■■ i , ,. . ..i. — .. i. I..   , ,

cuttings* 40 (P̂ ) 80 (P2) 120 (P̂ J Mean

2 cuts 4.90 6*09 . 10*72 6 .8 6

3 cuts 7*80 12*52 20*38 12.20

4 cuts 10.64 16.60 24*26 15.70

Mean 7*78 12*03 10*46
« »  i 3  «*±2 ** £2 «*  C ? «»S 3  **'35 ** 5 3 5 2  ** i S  «■» S i —*:5**• 3 5* » 33 •* ta  =3 * »  «*£3 « » £ :  «■  =3 ** tS ««• £3 ■* S3 •* E l  •* 53 —* 55 «p  53 a* £5 * » 53 ** S U »

C.D, (0.05) for comparisons involving 120 kg PgOg/ha 88 0.779
C.D.(0*05) for comparisons between 00 and 40 kg * ' n r<r} “ u*olo

P205/ha )

C.D* (0.05) for cutting treatments *. = 0*675

C.D*(0*05) for comparisons between P^c* P^c combinations^* 1*065

C.DIG,05) for comparisons between P^C combinations a 1*500

C,D,(0*05) for comparisons of P^, P0C Vs P^C combine-j « 1*320
tions )



76

Table' 14. '* 'Potash recovery from drymatter ( kg/ ha) 

Number' levels of P*>0C applied in soil ( kg/ ha)
of ^ _  f f _______cuts* -

40 (px ) 80 (p2) 120 (p3 ) m m

2 cuts 35.10 42.85 57.37 42*65

3 cuts 58.96 74,39 92,03 71.76
4 cuts 73*66 98*60 123.34 95.57

Kean 57*57 71.95 90.93
«aBai«aa«a>A«ai«s«s>3*s»a<i33«^>MaBaa>dMSi>a.a<o»B«3aaa>3«>a«saa«B«3
C.D.(0.05)for comparisons involving 120 kg PgQg/ha » 7*874.

C.D,(0.05)for comprisons between 30 and 40 kg. ) =• 6.429
P2Og/ha )

C.D.(0.05)for cutting treatments » 7.097

C.D* (0.05)for comparisons between P^C# P2C combi-)
nations ) all.135

C.D*(0*05)for comprisons between ?3C combinations «!5.747

C.D*(O.QS)for comparisons -2C V5 P3C combina-)e*13.562
tions )



Phosphorus application at tha rate of 120 kg 
P»Q_/ha in the soil* gave significantly higher potasWi2 i?
recovery values than 80 kg P2Qg/ha pud 40 kg P^Og/ha 
applied in the soil* The level 80 kg P^Og/ha gave signi
ficantly more potask ’ recovery values than 40 kg P̂ Og/l'sa.

Progressive increase in the number of cuttings 
from 2 to 3 and from 3 to 4 increased the potaeji' . 
recovery values significantly at each stage.

Phosphorus x cutting interaction was significant 
with 12 0 kg P2 0g/ha soil application and four cuts giving 
the maximum potack. :> . recovery values (123,34 kg/ha) while 
40 kg P90r/ha soil application and two cuts ranked the« J
lowest (33*10 kg/ha).

3*2 Seed analysis 
3*2,2 Protein content

Mean values of protein content in seeds are given 
in Table 15 and the abstract of Analysis of Variance in 
Appendix XV*

It could be seen that treatments had significant 
effect on the protein content! of the seeds* Phosphorus 
application significantly influenced the seed protein 
content recording the maximum protein content by soil
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s Table 15 Protein content (%) in the seed

Humber Lavoie and raefchods of Phosphorus applicationof - ™
cuts 40 Kg ?o0r/ha 80 Kg P-G,-/ ha 120 Kg P^O^/ha 40kg P„0K/ha 80 kg P.-, CL/ha Mean

i n  < v > ± l  +in soil in soil in soil in soil -$*
40 kg P^O^/ha 40kg P^O^/ha
foliar foliar

2 cuts 24*93 25*87 27.21 26.94 27.78 26.37

3 cuts 23.56 24.70 23.13 26.35 26.94 25.94

Kean 23.80 25.29 27.67 26.64 27.36

C.D.(0.05) for P a 1.421
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application of 12 0 kg PgOg/ha (P̂ ) which was on par with 
application of 00 kg P^O^/ha in soil -j* 40 kg PgOg/ha as 
foliar (Pg) and 40 kg P^Q^/ha os soil application 4* 40 kg 
P^Og/ha as foliar (P^). P^ and Pg were significantly 
superior to Pg and gave higher protein contents
but was on par with application of 80 kg PgO^/ha as 
soil application (Pg)• These two treatments again 
recorded significantly higher values of seed protoin 
content than P- (application of 40 kg Po0 /ha in the soil1 « 5
alone)• The troa tmant,nurabo r of cuts had no significant 
affect on the seed protein content*

Phosphorus x cutting interaction was also not 
significant*

3*2*2 Phosphorus content

Table 16 gives tho mean phosphorus content in tho 
seeds of Stylosanthes gracilis while Appendix XVI gives the 
corresponding abstract of the Analysis of Variance*

From the moan table it could be seen# that 
phosphorus treatments significantly influenced the seed 
phosphorus contents to give significantly higher values 
at 80 kg F^Gg/ha soil application + 40 kg P^O^/haa as 
foliar (?g)# over 40 kg PgOg/ha as soil application + 40 kg 
p2°5^ila as foliar (P̂ ) and 80 kg ?2°5 /̂ilQ a 3 so^  application



Table 16* Phosphorus content ( rag/ g) in the seed.
■J—ae— a— c—ss— c—g—sa— o—ta—ss—g—ac-—a—j —cz—g—g:—

Number levels and methods of phosphorus application
of —
cuts. 40kg P2Os/ha 80kg P205/ha 120 kg P2Q5/ha 40 kg P2Os/ha 80 kg P2Os/ha

in soil in soil in soil ^ P ^ / h a  lo S f p ^ / h a
foliar 3 foliar A *

80

2 cuts 3.88 4.15 4*50 4*30 4*58 4*29

3 cuts 3*79 4*00 4*20 4.22 4*30 4*10

Mean 3*84 4*08 4*35 4.28 4*44

C.D.(0*05) for P ... ... a 0*173
C.D.(0*051 for C .*. «•• a 0*067

C.D. (0*05) for P X C combinations ... <a 0.149
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(P̂ ) and 40 kg as soil application (P^) * Pg was
on par with which in turn was on par with P^* and 

vrora significantly superior to and P^* Tho level 
80 kg PgO^/ha (P^) in tho soil gave significantly higher 
values for phosphorus contents than application of 40 kg

i .

P^O^/ha in the soil (P^)»

Reducing tha number of cuts from 3 to 2 signi
ficantly increased the phosphorus content in the seeds*,

Interaction P k C was also significant with 
PgC^ recording the maximum seed phosphorus content and 
PjC2 the least*

3*2*3 Potask ~ ■ content

The mean potaoki—  * contents in tho seeds are 
given in Tablo 17 and the abstract of the analysis of 
variance in Appendix XVII* Treatments had no significant 
effect on tha potaekl a..', content in tho seeds* However an 
increasing trend could be observed in the potask- 
content of seeds with the increasing levels of phosphorus 
applied soil* As for cutting treatment, although leaving 
the crop for seed setting after three cuts gave slightly 
more pofcask- ̂  content in the seeds than when it was 
left for seed setting after two cuts*, -Sut-the effect was 
not significant* Interactions were also not significant*
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Sable 17 Potash content (%) in the seed
•Bni3»a-SBS»2ai5aiaaI3aC«SA3«S«3«SKSwa«a«nBXw3iaS*3«3a3^;aiS>*Sa3oSBS*Bw5aa«C*Sa=-'Sa3»a'oS^l<«>iSaiSBSl*!la

Sumbsr X*svels and methods of phosphorus application"
o£ 40kg P205/ha 80kg t?205/ha 120kg P?05/ha 40kg P20s/ha 80kg F205/ha Maancuts - In soil $ in soil *in soil in soil a.n soil 4Qkg P Q(-/ha 40kg P90e/ha

foliar . foliar
□ a o s s c s a c j n a s s a s s a a s s a s a a s s ^ s a a c o o a s a a s a s o s o s s s e i

2 cuts 1*15 1*18 1*20 1*19 1*16 1.17

3 cuts 1*16 1*22 1*13 1*16 1*22 1*19

Mean 1*16 1*20 1*19 1*13 1*19
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4* Soil studies.

4*1 Total nitrogen

Tho mean vaiuos for total nitrogen content in the 
soil after the experiment arc given in Table 18 and the 
abstracts of the Analyses of variance in Appendix XVIII.

Phosphorus at 120 kg ?205/ha soil application 
gave the maximum total nitrogen content in tho soil which 
v.-as significantly superior to other phosphorus treatments. 
The level 80 kg P2Og/ha in soil + 40 leg P20^/ha as foliar 
(P^) and application of 80 kg P^Q^/ha in the soil (P2) 
wore on par and gave significantly higher total nitrogen 
content in the soil than application of 40 kg PgO^/ha in 
the soil (P^) and 40 kg PgOg/ha in the soil + 40 kg PgOg/ha 
as foliar (?^)• The latter two treatments were on par.

Gutting treatment had no significant effect on 
the total nitrogen content in the soil. However on increa
sing trend in the total nitrogen content in the soil could 
be observed with increase in the number of cuts*

Interaction P x C was significant and PgC3 gave 
the maximum value ( 2553*33 kg/ ha) for total nitrogen 
content in tha soil while gave the least (2366,6? kg/ha)



84

Table 18 Total nitrogen content in tho soil C kg/ ha)

Number Levels and methods of phosphorus applicationof *“ — — — — — — — — — — — — — — —
cuts '3Dkg ?2^/ha 80kg 0,,/ha 120kg PgO^/ha 40kg P^O^/ha 80kg P„0^/ha Mean

1 <n 1 ill SOlX 111 SOlX +in s o “1  in soil 40kg P50e/ha 40kg P-Qc/ha
foliar 3 foliar 9

2 cuts 2386.7 2426.7 2506.7 2400.0 2445.7 2433.3

3 cuts ' 2300.0 2473.3 2520.0 2336.7 2453.3 2442.7

4 cuts 2393.0 2453.3 2553*3 2366.7 2466.7 2446.7

Mean 2306.7 2451.1 2526.7 2384.4 2455.6

C.D(Q.05) for P .. •. 3 14.54

C.D. (0.05) for P X C combinations .. •• « 21.47
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4.2* Available phosphorus

'fable 19 gives tho available phosphorus content 
in the soil after the experiment and Appendix XIX gives 
the abstract of the Analysis of variance.

Application of 120 kg P205/ha (P^) in tho soil, 
gave significantly higher phosphorus content in tha soil 
than other phosphorus treatments, Tho level BO kg PgO^/ha 
applied in the soil + 40 kg P20 /̂lia as foliar (P^) was 
found to be on par with 80 kg PgO^/ha applied in the soil 
alone (P^)• P^ and ware superior to application of 
40 kg P*o_/ha in the soil +• 40 kg P_0_/ha as foliar (P.)

c, 3 d. 3 la

and 40 kg P^Q^/ha in the soil alone J • and were 
on par.

Number of cuts taken had no significant effect on 
the available phosphorus content in the soil.

Interaction P x C was found significant and whan 
P3 C3 the maximum available phosphorus content in tha
soil (63.33 kg/ha ) gave the least (46.67 kg/ha).

4.3* Available potas/) A- * content
Tha mean values for available IC,Q content in tho 

soil are given in Table 20 and the Analysis of variance 
abstract in Appendix XX,
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Table 19 Available Phosphorus content in the soil ( kg/ he)
*— iMi *"i |̂ "1— »■ — mu >■ L_i» — i ~ii— ~m'\ » ~ 11* I ■■ ■ !■!!■ "wTw i— — I , m ** | *■ 11 ■ * I ■■ i  i- |w — I— | m i ■ ■■ Iml'i— m j —

Humber Levels and methods of phosphorus application
of *' %  "v-" “ — f
cuts 40kg P205/ha 80kg P 05/ha 120kg P2o5/ha 40kg P205/ha 80kg P20&/ha Mean

in soil * in soil to 3011 + 1x1 3011 *in soi* 40kg P2 0£/ha 40kg P ^ / h a
foliar foliar

2 cuts 51,33 60,67 61,33 47,33 58.66 55.86

3 cut© 46,67 56.00 63.31 48.67 55.33 54.01

4 cuts 50.00 53.33 63.33 52,67 , 59.67 55.00

Kean 49*33 56.67 62.68 49.56 57.22

C.D. (0.05) for P ... ... os 1.854
C.D* (0.05) for P X C combinations ... **=* 3.198



Table 20 Available PotodJswsia tha soil { kg/ ha)
»i3Mg^a»a.»s<»s«»g*B«g3»a«i3*i>a-aw3»s«»««»8»a«a«»a»»3«3»a«»a«>«"a»a-a»WMa»3»a»OMa^a-iew=»a»a<»3MB»aMa»a»a<»3»a
Humber Levels and methods of Phosphorus application

Of
cuts

40kg PgO^/ha 
in soil

80 kg PgOg/ha 
in soil

12 0 kg P^Og/ha 
in soil

40kg P-Oe/ha 
in soil3 + 

40kg P«0-/ha 
foliar °

80 kg P^Oe/ha 
in soil ? 40kg P-Oc/ha 

foliar a

Mean

2 cuts 26.00 26.00 27*33 24.66 27.33 26.26

3 cuts 26.67 25.33 28.00 28.00 27.33 27.06

4 cuts 26.00 26.66 27*33 2 8 .0 0 27.33 27.06

H3an 26.22 26.00 27.55 26.89 27.33



88

Phosphorus treatments had no significant offset 
on tho available potask-5' ; content in tho soil#

Number of cuts taken also had no significant 
effect on tho available potask’ : . content of the soil 
and the same held good for tho interaction P X c also.

4.4 Cation exchange capacity

The maan cation exchange capacities of the soil 
after tha experiment ara given in Table 21 and tha abstract 
of tha .Analysis of variance in appendix XXI.

Phosphorus" treatments had significant effect on 
cation exchange capacity of the soil. Application of 
12 0 kg P2Os/ha in the coil (P^J gnvo significantly higher 
cation exchange capacity of soil than all other phosphorus 
treatments. Application of 80 kg PgO^/ha in tho soil +
40 kg P„Or/ha as foliar (Pr) was on par.with application£ J J
of 80 kg Pg05/ha in the coil alone (P2). P5 and P2 gave 
significantly highor cation exchange capacity values 
than application of 40 kg PgOg/ha in the soil (P^J and 
40 kg PgOg/ha in. the soil -s- 40 kg P2 05/ha as foliar 

and were on par.
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VjWn.vT I

i«.»re«»si »a«a i.a-aM3»3«c»a«3»a-3»B »s«»gi«»3 ■3»c»eM3j»3»a»3»a«q» a»es—es—a si—a»s»a»c;»

dumber
of
cuts

,_v. _ lisvols. ana rasfchods of Phosphorus application

40kg PgGg/ha 30kg P^O^/ha 120 kg P^Q^/ha 40kg P^O^/ha 80 kg P^Q^/ha 
in coil in soil in soil in soil 4* in soil -t-

40kg PoOc/ha 40kg P„0r/ha 
foliar 3 foliar

Maon

2 cuts

3 cuts

4.00

4.07

4.52

4.63.

4.84

4.96

4.06

4.05

4.43

4.51

4.38

4.45

4 cuts 4*25 4.37 4.96 4.05 4.55 4.44

Kgan 4.11 4.51 4*92 4.06 4.52
»sa«*i2t-a*g3̂ q—sŝ C3» a^nMS*r>» -r*

C.D. (0.05 ) for P a 0.170.
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Table 22 Values of simple correlation coefficients
\

1* seed yield x Height of plants at flowering = 0*66752**

2* Seed yield x Spread of plants at flowering = 0.73016**

3* Seed yield x Protein content in the seed = 0*71169**

4* Seed yield x CSreanmafctor yield «=*—0.6487G3?*

5* Total nitrogen } Total protein yield from drymatter — 0.64210** 
content in the ) 
soil )x .

** Significant at 1 % level*



The number of cuts of green fodder taken 
before the crop was left for seed setting hud no 
Influence on the cation exchange capacity of the 
soil* interactional effect was also not significant*

5* Correlation studies
The values of simple correlation coefficients 

are presented in Table 22* It was found that seed yield 
was significantly and positively correlated with hoight 
and spread of plants at flowering and protein content 
in the seed and the respective correlation coefficients 
were 0*66752* 0*73016 and 0*71160* Deed yield was 
significantly and negatively correlated with greenraatter 
yield* the correlation coefficient being -0*64870*
Total nitrogen content in the soil was significantly and 
positively .correlated with total protein yield from 
drymatter* the correlation coefficient being 0*64210*



DISCUSSION



DISCUSSION

An experiment was conducted in the instructional 
farm attached to the College of Agriculture, Vellayani 
during the paricxi from July 1979 to April 1980 to find 
out the effect of levels as well as the methods of 
application of phosphorus and number of cuts of green 
fodder on the seed production of stylosanthee gracilis* 
under rainfed conditions* The effects of the treatments 
on growth, yield of greenmatter, quality and nutrients 
recovery from the crop wore also studied, Tho results 
of the experiment are discussed below*

1 Growth characters 
1 * 1 Height

(Tables 1*1 to 1*5, Fig*3 and Appendices 1(a) to I(a)^

From the results, it was found that the height of 
Stylaganthea gracilis was increased by the higher levels 
of phosphorus applied in the soil, in all the four stages 
of cuts as well as at the time of flowering* This may be 
due to the influence of phosphorus on marietamatic 
activity (Black, 1968) and also because, phosphorus was 
utilised for synthesis of higher molecular compounds
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for growth (Tamaki and Haka# 1971) o Similar increase 
in plant height due to phosphorus application was 
observed by Jones (1974) on Stylosanthas species#
(Anon (1976# b) on lucerne and Mariappan (1978) on 
Stylos an thenqracilis »

Combined application of phosphorus as soil + foliar 
was found to give lower raaan values of plant heights 
at flowering when compared to tha same amount of 
phosphorus applied completely as basal# Thus 40 kg 
P20^/ha as soil + 40 kg P2o,./ha through foliar applica
tion and 80 kg PgO^/ha as soil + 40 kg P^O^/ha as foliar 
application gave lower heights than 80 kg PgG^/ha as 
soil application and 120 kg P^O^/ha as 3oil application 
respectively# It is obvious that this was another 
result to shot; that tho plant heights increased with 
increase in the dose of phosphorus applied in the soil# 
Foliar application of phosphorus did not show any 
additional effect on plant heights probably because the 
treatment was given at a later stage and could not give 
any benoficial effect on nodulation and root growth*

It was found that increase in the number of cuts 
significantly reduced the plant height,at flowering.
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This may bo because as the number of cuts increased*
Idie interval between the last cut and flowering was 
reduced which in turn resulted in less period of time 
for the plants to grow* Again as the number of cuts 
Increased more number of secondary and tertiary buds 
developed and thus due to the activity of more number 
of moristomatic tissue the height of the plants was 
reduced*

The interactional effect between phocplioruc appli
cation and cutting treatments at flowering was found 
significant* Perhaps increased levels of phosphorus 
application might have Increased the meristernatic 
activity of the larger number of raaristame functioning 
as a result of more number of cuts and thus reduced the 
effect of increasing number of cuts on height* i

1*2 Spread
(Tables 2*1 to 2*5, Fig*4 and Appendices IX(a) to II(e)I)

spread of plants at the time of all four cuts and 
at flowering* significantly increased with increase in 
the rate of phosphorus applied in the soil* As in the 
case of height this may be-cause of increased moristeraafcic 
activity* At flowering the spread * resulting from



Fi<3. A  spread of" p la n ts  a s influenced By Levels o f

PHOSPHORUS APPLICATION IN SOU__

80 .—
70 _



95

combined application of phosphorus as coil * foliar 
was significantly lower than that obtained when the 
same quantity was given completely as soil application*
This again illustrates that increase In the dose of 
phosphorus applied in the soil significantly increased 
plant spread* Foliar application did not give any addi
tional effect on plant spread since it was given at 
a later stage and could not influence modulation and 
root growth* Increased plant spread due to application 
of phosphorus has been reported by sharma and Lavania (1980) 
in Vicia hlrsuta and Viola oatlva*

As in the case of height# with increase in the 
number of cuts# plant spread reduced significantly# 
probably because of the less amount of time interval 
available for growth between the last cut and flowering 
and also because of more number of secondary and tertiary 
buds developing resulting in larger number of total 
functional msristems*

Interactional effect between phosphorus and cutting 
treatments was found to be significant* The increased 
meristematic activity brought djbout bythe application of 
phosphorus might have lessened the reduction in spread
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resulting from more number of cuts and more number of 
functional meriatems*

1*3 Leaf : stem ratio
(Tables 3*1 to 3*4 and Appendices XII (a) to III (d))

Increasing the dose of phosphorus applied in the
soil significantly increased the leaf s stem ratio in
stvloaanthes gracilis* In all four cute application of%
12 0 kg PgOg/ha gave significantly highor values "of 
leaf • stem ratio than the other two levels* The level 
80 kg P^Og/ha applied in the soil' gave significontly 
higher values of leaf s stem ratio than 40 kg as
soil application in the first three cuts* but they ware 
on par in the last cut* This may be because during the 
last stages of crop growth tha difference might have 
diminished* Increase in the leafsstem ratio due to 
phosphorus application has been reported in cowpea 
varieties E*C* 4216 and local (anon 1974) and in lucerne 
(Anon 1976* b) where application of 200 kg 
recovered the maximum leafs stem ratio* Harlappan (1973) 
also obtained an increasing trend with increase In the 
levels of phosphorus application* upto 12 0 kg p2°!e/ 
in Ktvlosanthes gracilis * inaraased leaf sstem ratio



resulting from phosphorus application might be due to 
increased nitrogen availability because of hotter nodule 
development (Tables 4 and 5).

1 , 4  Modulation

(Tables 4 and 5 and Appendices IV and V)

Increasing the dose of phosphorus applied in the 
soil significantly increased nodule number and nodule 
weight in stylosanthes gracilis* It is well known that 
phosphorus has tremendous influence on nodulation in 
legumes because of its role in increasing microbial 
activity by enhancing the availability of molybdehum* 
Increased nitrogen fixation due to phosphorus application 
has been reported by Wendt (1970) in Stylosanthes gracilis > 
Olsen and Moo (1971) in Desmodium intortum# Hadicago satlva 
and Stylosanthes cjracilis# Gates (1974) in stylosanthes 
humi lis, Singh (1975) in Trifoliura aloxandrinura.
Mariappan (1978) in Stylosanthes gracilis* had all 
reported increased nodulation with increase in tho dose 
of phosphorus applied# Foliar application of phosphorus 
had no effect on nodulation because it was given at a 
later stage when nodules had already been formed.

Tho cutting schedules were found to have no 
significant influence on the nodule number and weight
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and it; maybe presumed, that: there was no direct relation 
between tho top removal of the plants and the activity 
of the microorganisms. However an increasing trend was 
observed in the weight of root nodules with increase in 
the number of cuts.

2 , Yield

2*1 Greenmatter yield

(Tables 6.1 to 6*5, Fig.5 and Appendices VI (a) to VI le)^ 

Greenmatter yields from each cut as v;eli as the
/cumulative yield were significantly increased with

increase in the level of phosphorus applied in the soil*
Thus application of 120 kg P^Og/ha produced the maximum
cumulative greenmatter yield which -was 29 per cant more
than that produced by applying 80 kg ha in the soil

»
which again gave 25 per cent more yield than that 
obtained from application of 40 kg P2 0g/ha in the soil*

Increase in greenmatter yield due to phosphorus 
application might be due to tha increase in'height and 
spread of plants with increase in the dose of phosphorus 
applied ( Tables 1*1 to 1.5 and 2*1 to 2*5)*

Increase in greenmatter yield of legumes with 
phosphorus application has been reported by Singh et al.
(1972), Anon (1976,b) Dhar (1978), Mariappan (1970) and 
Singh (1979).
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Gutting schedules had significant effect on total 
or cumulative greenmattar yield* Increasing the number 
of cuts significantly increased greenmafcter yield* As 
the number of cuts was increased from 2 to 3 there was 
56 per cent increase in greenmatter yield while there was
28,7 par cent increase when the number of cuts was 
increased from 3 to 4*

Interaction between phosphorus and cutting treatments 
was also significant* The additional quantity of green- 
matter that could be harvested by increasing the number of 
cuts must have been enhanced by the increase in the dose 
of phosphorus application*

2*2 Drymatter yield
(Tables 7,1 to 7*5, I’ig*5 and Appendices VII(a) to VII (e)^

Drymatter yield showed tho same trend as in the ca3Q 
of groonmattor yield* Significant increase was obtained 
with increase in the dose of phosphorus applied in the 
soil* Thus application of 120 kg P^O^/ha in the soil 
gave tha maximum vaiuos for drymatter yield obtained in 
all the cuts as wall as cumulative drymatter yield*
Increase in tha hoight and spread of plants on application 
of higher dose of phosphorus might have contributed to the 
increase in drymatter* Increased drymatter yields on



L
E
V
E
L
S
 

O
F-
 

P
g
©
5
 

A
P
P
L
IE

D
 

)M 
T
H
E
 

S
O
IL

.
PIG. 5, GREEN MATTER yiEL-D , DRV MATTER VlEI-D AMO PROTEIN yiELD AS INFLUENCED &V 

LEVELS OF PHOSPHORUS AND NUMBER OF CUTS.

4JCN
in0
£

0ol

4j£
tn0
01a
J7
oto

O

D

U a

u

3  C U T S

O

J L

U

4. C U T  s

HUMECR OF" COTS

GFLEEN m a t t e r  y iE L D  

( s c a l e  i  m m s 1  “t / K a l D oRy matter yiELD 
(scale i ini* = 2 oo a t o t a l -  P R O T E I N  y i E L D  

f S C A L E  1 m m  =  2 0  k ^ / h a )



application of. phosphorus has been reported by Shaw at al* 
(1966) and Fisher (1970) in Sfcylosanthes humilio, Olsen 
and Moe (1971) in Dosroodlum intortum, Madicaqo safciva 
and stylosanthan gracilis# and by Bruce (1974) and 
£2ariappaa (1970) in stylosanthes gracilis.

significant increase in the total dryraattor yield 
was noted with increase in the number of cuts presumably 
because of the more amount of greenmatter harvested*

As in the case of total greenmatter yield* the 
interaction between phosphorus end cutting treatments 
was significant* The higher values of drymatter obtained 
due to the Increased number of cuts might have been 
increased by the increase in the rate, of phosphorus 
applied in the soil*

2*3 seed yield
(fable 8, Pig.6 and Appendix VIII)

Phosphorus application which plays a major role in
V.

flowering and seed setting of plants gave significant 
increase in the s^sd yield of GtyXosanthes gracilis* 
Combined application of 80 Kg P20g/ha in soil + 40 kg 
P^Og/ha as foliar gave the maximum yield which was 
followed by 40 kg P^O^/ha in soil + 40 kg P^Og/ha as 
foliar application. Thus it could be seen that os far as

IOC



seed production was concerned foliar application of 
phosphorus gave the beat results* This might be because 
the phosphorus (~J sprayed at the later stages of crop growth 
was better utilised for flowering and seed production due 
to its quicker and better availability in the period of 
its necessity* This is very explicit in tho fact that 
120 kg PgOg/ha given in the soil was on par with 40 kg P^o^/ha 
soil application + 40 kg p2°s^ 00 Considering
the difference in seed yield obtained from GO kg P^O^/ ha 
soil application «* 40 kg p205/ ha as £oliar 40
soil application + 40 kg ^2°5^ 113 as foiiar can be
presumed that increase in the basal dose of phosphorus 
given in the soil might have increased the total foliage 
(Tables 3*1 to 3*4) and thus facilitated better absorption 
of phosphorus applied as foliar*' Increase in tha dose of
phosphorus applied in tha soil alona has also been found,
to increase tha saad yield*

Increased seed yield due to increase in phosphorus 
application in tha soil has been reported in stvlosanthaa 
humilis by Shelton and Humphreys (1971), Wickham et ol*(1977)

Rai and Kanodia (1930)
Similarly* increase in seed yield duo to foliar 

application of phosphorus in berseem has been reported by
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Singh and Pan day (1969) who observed that spray fertilization 
increased the seed yield when the crop was left for seedsetting 
after the second cut* Gill et al* (1971), Gorde and fS&ijse
(1973)#. Anon (1978# c) all reported increased seed yield with 
foliar application of phosphorus

In tile present study significant reduction in seed yield 
was noted with increase in the number of cuts* Two cuts gave 
the maximum mean seed yield followed by 3 cuts# while 4 cuts 
yielded no seed* Increasing the number of cuts to as much as 
four cuts hail left the crop# little time to accumulate 
enough food material for producing enough flowers* The plants 
which were left for seedsetting after two cuts had enough 
time to putforth more fresh branches and set more flowers 
compared to the short time that was available to those plants 
which wore allowed J. to set seed only after three cuts and 
four cuts* Batra and Gill (1967)# Singh and Pandey (1969)
Kofis tantinova and Danilov (1973)# Pacuta (1973) Anon (1976, c)# 
Anon (1978# c) all provided evidences to show that seed 
yield decreased with increase in the number of cuts*

Correlation studies showed that seed yield was signi
ficantly and positively correlated with, height and spread of 
the plants at flowering. This can be attributed due to the 
better vegetative growth of the plants which might have
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enabled them to produce more flowers and seeds* Seed yield 
was significantly and negatively correlated with groenroatter 
yield. Increasing the number of cuts increased the greenmatter 
yield, which in turn decreased the seed yield. This was 
because of the less amount of time available between the 
last cut and flowering due to the increase in numbar of cuts 
which resulted in less flower production and seeds©t.

3. Chemical composition of the drvmatter.

3# 1* Crude protein in drymatter
(Tables 9.1 to 9.5. Fig.5 and Appendices XX (a) to XX(c)^

Tha crude protein content of the dryfodder at each 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. Application of phosphorus 
might have increased the availability of nitrogen for assimila
tion by tha plants which in turn might have enhanced tha 
protein content. Phosphorus application might also have 
promoted the activity of nodule bacteria (Tables 4 and 5) 
resulting in higher nitrogen fixation. Increase in the 
protein content or nitrogen content of legume plants with 
increase in the dose of phosphorus applied has been reported 
by rtirMustafa Husain et al (1978) and Dhar (1978) in bqrseem.
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shav; et al (1966) in stylos an thos humilisj Kay a and Kalangi 
(1973) in Desmodium uncinatum and Kariappan (1970) in 
Stylosanthoo gracilis*

Increasing the number of cuts* significantly Increased 
the total protein yield* ' With increase In tha number of 
cuts the drymatcer yield also Increased which led to higher 
total protein yield*

Interaction between phosphorus and cutting treatments 
also was significant in tha case of total protein yield*
Total protein recovery from drymatter was positively correla
ted with total graenmatter yield and total nitrogen content 
In the soil significantly*

3* 2* Phosphorus^dryraattar
(Tables 10*1 to 10*4 and Appendices X(a) to X (d))*

in all the four cuts tho phosphorus content In the 
plants significantly increased with increase in the dose of 
phosphorus applied in the soil from 40 to 80 and from 80 to

i

120 kg PgOg/ha. Increasing the rate of phosphorus applied 
in the soil might have increased its availability and 
consequent assimilation by the plants which resulted in 
higher phosphorus values of the plant* sasidhar and George 
(1972), Mir wustafa Husain ©t al* (1976), Dhar (1978) and
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Mariappan (1978) have ̂ Ll obtained similar results in the 
case of various legumes they tried•

3, 3* Potash- .' in drymatter

(tables 11*1 to 11*4 and ^pendices XI (a) to - XI(d))

only in the fourth cut phosphorus application had signi
ficant effect on the potass h. ' content of the plant. In the 
fourth cut application of 120 Kg Po0r/ha in the soil wasu J
found to be significantly superior to the lower levels which 
wore all on par although an increasing trend was found in 
the potash content with increase in the level of phos
phorus applied in the soil from 40 kg to Q0 kg PgO^/ha*
In the early stagos soil potassium was sufficiently available 
to tha crop* But with time the potassium available in the 
soil might have diminished because of tha continuous removal 
by the crop. The role of phosphorus in increasing the 
potash uptake by the plants might have now coma into 
play and there was no much difference between 40 kg and 80 kg 
P205/ha applied in the ooil but the highest level of 120 kg 
P2°5^a fĉ1Q soil could b*ing significant effect
in potash ■' content in the drymatter in the fourth cut. 
Increase in the potassium content of herbage with increase 
in the dose of phosphorus applied has been noted by Fogeria 
(1977) and tiariappan (197G).



4* Nutrient recovery from dryraattar*

4* l. Nitrogen
(Table 12 end Appendix XII)

The total nitrogen recovery from cumulative drymattor 
increased significantly with increase in the dose of phos
phorus applied in the soil* Phosphorus application must 
have increased the nitrogen aooitnilatlon by the plants due 
to. better nitrogen fixation resulting in higher nitrogen 
contents per unit drymattor• Increased nitrogen content 
in plants with increase in the dose of phosphorus applied 
has bean reported by Mir Mustafa Husain et al* (1976);

and Bhar (1976} In barseera# Shaw et al* 
(1966) in stvlosanthos humilis ana Mariappan (1970) in 
Stylosanthes gracilis* Phosphorus' also increased the 
drymattor yieldin all four cuts significantly with increase 
in its rate of application* Thus by both those ways it 
might have enhanced the total nitrogen recovery*

Number of cuttings also showed significant effect on 
total nitrogen recovery* With increase in the numbar of 
cuts the total drymattor yield increased and thus the 
total nitrogen recovery also increased*

Interaction of phosphorus and number of cuts was also
significant; increase in the dose of phosphorus might have

\

Increased the amount of drymattor and total nitrogen that 
could be obtained by increased number of cuts*
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4* 2 Total phosphorus
(Table 13 and Append!?: XIXX)

i

As in the case of nitrogen recovery# increase in the 
dose of phosphorus significantly increased the total phos
phorus recovery* Again# phosphorus might have acted in two 
ways* The first role was to increase the phosphorus content 
par unit drymatter which was discussed earlier and the 
second role was to increase the drymatter yields in all 
four cuts# The net result was# increased phosphorus 
recovery with increase in1the rate of phosphorus application*

Invariably# increasing the number of cuts significantly 
increased the total drymatter yield which in turn resulted 
in increased phosphorus recovery*

Interaction between phosphorus and cutting treatments 
was also found to be significant* The increased doses of 
phosphorus application resulted in increasing the amount of 
dryraatcer as well as phosphorus content of the plants 
resulting in higher phosphorus recovery*

4* 3 Total potash
(Table 14 and Appendix XXV)-

significant increase in potask . recovery values was 
obtained with increase in the dose of phosphorus applied in 
the soil* In the first three cuts# increase in the dose of
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phosphorus application might, have contributed to increase 
the potash recovery by maraly increasing tha drymatter 
yields, in the fourth cut increase in the level of phos
phorus was found to increase the potash- content in the 
plants besides increasing the drymatter yields. Thus in 
these two ways it might have increased the total potash. 
recovery in the fourth cut.

Increasing the number of cuts increased the potash: 
recovery values significantly because of the increase in 
total drymatter obtained as in the case of nitrogen and 
phosphorus recoveries*

Here again the significant interaction between phosphorus 
and cutting treatments might be accounted for by tho 
increase in total drymatter due to increase in phosphorus 
application and the increase in number of cuts.

5. Chemical composition of seed*

5. 1 crude protein
(Table 15 and Appendix XV)

The results show that application of 120 kg P^O^/ha 
in the soil was as good as applying Q0 kg P^Og/ha in tho 
soil + 40 kg P^Og/ha as foliar or 40 leg P2o5/ha in the soil +
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40 kg P2o5/ha a© foliar with regard to the crude protein 
content in the need* This ©hows that foliar application 
o£ 40 kg P20s/ha was found to he helpful in increasing the 
protein content irrespective of the quantity applied in 
the soil* May be phosphorus has been better absorbed 
through the foliage thereby resulting in increased crude 
protein content in the seeds* Phosphorus at the rate of 
40 kg P^Q^/ha. applied in the soil + 4 0  kg P^Og/ha as foliar 
was on par with 30 kg P^Q^/ha applied in the soil alone# 
because at the lower levels of phosphate application in 
the soil# nodulation was adversely affected* This resulted 
in reduced nitrogen assimilation and hence less protein 
content in the seed* Phosphorus at the rate of 80 kg /ha 
applied in the soil gave higher protein content than 40 kg 
P^O^/ha soil application because of better nodulation and 
nitrogen assimilation*

Increase in the protein content of legume seeds with 
increase in the dose of phosphorus application has been 
reported by Singh ot al (1971)* Kesavan and ttorachan (1973) 
and Panwar and singh (1975)*

Gutting treatments had no significant effect on the 
protein content in the seed as number of cuts taken had no 
direct effect on tha protein content of the seed*
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Interaction between phosphorus and cutting treatments 
was also not significant*

seed protein content was positively correlated with 
seed yield significantly* The high levels of phosphorus 
which brought about increased seed yield was also responsi
ble for increased seed protein contents*

5* 2 Phosphorus
(Table 16 and Appendix XVI)

Increase in the dose of phosphorus applied# whether as 
combined application in the soil + foliar or as soil applica
tion alone# resulted in increase in the phosphorus content 
of the seeds* In the case of 00 kg P^Og/ ha soil application 
40 kg PgQfj/ha as £oi^ar ^ )  3-20 kg P^G^/ha applied
in the soil alone (Pg)# ■ tho phosphorus content in the seed
was almost the same in both the treatments may be because 
the total phosphorus applied was the same* similarly phosphorus 
content of the seed was also enhanced by the application of 
40 kg P2°5/lla in soil + 40 kg ha 33 which was
on par with 120 kg ^2^5^ applied in the soil alone#
This shows that the increase was due to the foliar application 
though the total quantity applied was less than when the
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phosphorus was completely applied in the soil* Comparison 
between the application of 80 leg P^o^/ha in soil + 40 Kg 
P205/ha (P5> as foliar and 40 Kg 92°'z/ ila SOi3,i + ^  P2°5^ha
(?„) as foliar showed that Pr v*as significantly superiorCJf O
to may bo due to the combined effect of the increase in 
total quantity and the foliar application <? Increase in the 
phosphorus contontof the seed was noted by the increase in 
the dose of phosphorus applied in the soilo

Increase in the phosphorus content of seeds with 
increase in the dose of phosphorus applied ha3 been 
observed by Mascarenhas et al.(1969)* Robinson and Jones
(1972) found that stylosantheg humllls showed a very marked 
ability to translocate nutrients to the seed. Sorts C1959) 
has given evidence of foliar application of phosphorus 
giving increased phosphorus content in peas.

Reducing the number of cuts from 3 to 2 significantly 
increased the phosphorus content in tho seeds* The phosphorus 
content in the plants was found to bo higher in the latter 
stages of crop growth than in tha early stages* Thus 
large quantity of phosphorus absorbed, was prevented from 
being translocated to the seeds by the third cut*

Interaction between phosphorus and cutting treatments 
was also significants. The positive effect of increased 
phosphorus application in increasing the phosphorus content



112

of the seeds was reduced by the adverse effect brought 
about when the number of cuts was raised from two to three*

t

5* 3 Potash-.
• i

(Table 17 and Appendix XVII)

Phosphorus treatments had no significant effect on 
the potash. content of seeds* Out an increasing trend 
in the potash: • . content of seeds v;as observed with increase 
in the dose of basal soil application of phosphorus* 
Mascaronhas et al* (1969) and Georgeiev (1977) gave evidences 
of phosphorus application increasing the potassium content 
in seeds*

Number of cuts taken had no significant effect on the 
potash ion content of the seeds which indicated that number 
of cuts had no direct effect on the potash' content in 
the seeds*

Interaction between phosphorus and cutting treatments 
was also not significant as both treatments together had no 
effect to exert on tha potash . content in the seeds*

6* soil studios.
6. 1 Total nitrogen

(Table 13 and Appendix XVIII)
From the results it may be noted that as the level of
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phosphorus applied in tha soil was increased from 40 to 120 kg 
PgOg/ha by any method I soil alone or soil + foliar applica
tions) the total nitrogen content in tha soil increased 
significantly* Thus foliar application of phosphorus had 
no additional effect on the total nitrogen content in the 
soil beyond that resulting from the soil applications* This 
may be because that tiso nodulation was effective only when 
phosphorus was given in the soil early* The significant 
increase in nitrogen content of the soil with increase in
the dose of phosphorus applied in the soil might be due to

/

higher rates of symbiotic nitrogen fixation and excretion of 
the fixed nitrogen into the soil by the leguminous crop* 
Increase in the nitrogen content of soil with increase in 
the doso of phosphorus applied, had been observed by 
Sasiahar (1969)# Garg et al*(1970)# Chatterjee et al* (1972)# 
Mihal 3ingh and Khatri (i972)# Sahu and Sahara (1972), 
sahu (1973)# Singh and Singh (1975)# Bruce (1974) and 
Mariappan (1978).

Cutting treatments had no significant effect on 
nitrogen content in tha soil, however# an increasing trend 
in the nitrogen content of the soil was observed with 
increase in the number of cuts* This might be accounted for 
by the similar increasing trend observed in the weight of root 
nodules*
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interaction between phosphorus and cutting treatments 
was also significant* Increase in the dose of phosphorus 
applied in the soil resulting in increased symbiotic nitrogen 
fixation and the increasing trend in nodule weight set by 
the increases in number of cuts together might have increased 
the total nitrogen content in the soil*

6* 2 Available phosphorus

(Table 19 and Appendix XIX)

As in the case of total nitrogen content application of 
120 kg P^O^/ha in the soil gave the maximum phosphorus 
content in the soil which was significantly superior to all 
other levels. P& and vie re on par and superior to and 

which again wore on par* This shows that foliar applica
tion of phosphorus had no additional effect on the phosphorus 
content of the soil beyond that produced by tho soil applica
tion* Thus only the increase in phosphorus levels applied 
to the soil* gave significant increase in available phosphorus 
content of the soil* Increase in available phosphorus content 
of tho soil with increase in the dose of phosphorus applied 
has been obtained by Garg et al.(1970), fUhal Singh and 
Khatri, (1972)* Luts (1973)* aingh and Singh (1975)* Bruce (1974) 
and Mariapoan (197B)*
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Cutting treatments had no significant effect on 
the available phosphorus content of tha soil*

Interaction between phosphorus and cutting treatments 
was significant may be duo to the high doses of phosphorus 
application which might have influenced to give this effect*

6* 3 Available potaslryi

(Table 20 and Appendix XX)

neither the phosphorus levels nor cutting treatments had 
any significant effect on the available potaskx in content in 
the soil* Since phosphorus and cutting treatments had little 
effect on the plant or seed content of potaskl v i* it could be 
understood why the potash^content in the soil did not vary 
significantly* Savithri (1980) has given evidence of avalla-

,  ii-> Flute vice.o|ble potassium content the soil as not included by the 
levels of phosphorus applied*

6* 4 Cation exchange capacity

(Table 21 and Appendix XXX)
i

Phosphorus treatments alone had significant effect on 
cation exchange capacity of the soil* Phosphorus at the 
rate of 120 kg PgOg/ha applied in the soil gave the highest 
c*B*C* values and it was significantly superior to all otter
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phosphorus treatments# and ? 2  WQrQ on par and superior, 
to and which again ware on par# Thus here again only 
tho phosphorus applied in tho soil influenced the cation 
exchange capacity of, tha soil and foliar application of 
phosphorus did not give any additional effect beyond that 
product by the soil dressing# Increase in tho cation 
exchange capacity values with increase in the dose of 
phosphorus applied in tha soli was observed by Singh and 
Singh 11975} in Stylosanthos humilis and Bruce C1974) in 
Stylosanthes quyanengia.

Economics

The economics of, levels and methods of phosphorus 
application and number of cuts in stylosanthas gracilis 
presented in Table 23 revealed that the treatment combina
tion of 80 kg i^O^/ha soil application + 40 kg P20g/ha 
foliar application and two cuts gavo tha maximum net profit 
of fs* 5921 #35 per hectare while 40 kg P^O^/ha soil applica
tion + 40 kg P,>0g/ha foliar application and four cuts 
gave tha lowest net profit of Fa.582#45 par hectare# 
Treatment combination of 120 kg P^Q^/ha soil application t 
40 kg P^Gg/ha foliar application and two cuts gave the 
second highest net profit of &#4996#7 per hectare#
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Table 23 Economic? of levels and methods of phosphorus application and 
number of cuts in Stylosanthes gracilis.

Treat cost of Addi* Total Yield Yield Value
of

seed
S3

Value Total setmeats produ- cost cost of of of green revenue profitctioa of of pro seed green matter
excluding treat duction kg/ha matter £3treatments raents & kg/ha -tw
£3 S3

plcl 1793.40 300 2593.40 33.67 8823.60 2320.20 2205.90 4526.10 1932*70

P1C2 1793.40 1100 2893.40 19.61 13121.02 1176.60 3230.26 4456.86 1563.46

P1C3 1793.40 1400 3193.40 0.00 16503.40 0.00 4125.85 4125.85 932.45
P2C1 1793.40 1000 2793.40 46.34 10506.62 2010.40 2626.66 5437.06 2643.66
P2C2 1793.40 1300 3093.40 41.40 16944.53 2434.00 4236.15 6720.15 3626.75

P2C3 1793.40 1600 3393.40 0.00 22500.13 0.00 5625.05 5625.05 2231.65
P3C1 1793.40 1200 2993*40 77.34 13398.60 4640.40 3349.70 7990.10 4996.70
?3C2 1793.40 1500 3293.40 44.66 21699.52 2679.60 5424.88 8104.48 4311.08
P3°3 1793.40 leoo 3593.40 0.00 27614.60 0.00 6903.65 6903*65 3310.25
P4=X 1793.40 1150 2943.40 33.33 0987.00 4999.80 2246.75 7246.55 4303.15
P4°2 1793.40 1450 3243.40 50.65 13072.00 3039.00 3268.00 6307.00 3063.60
P c4 3 1793.40 1750 3543.40 0.00 16503.40 0.00 4125*35 4125.85 532.45
P5C1 1793.40 1350 3143.40 107.30 10506.62 6433.00 2626.66 9064.66 5921.36
?5C2 1793.40 1650 3443.40 55.56 17107.98 3333.60 4277.00 7610.60 4167.20

- = § ^ - 1793.40 1950 3743.40 0.00 22336.78 0.00 5584^00 5584.00 1340.60
»7Tl—'gwa«M<in̂ 7TeH3w3 im ri ■e'TI ' 3«S3 MTwr <

Value of ?2 ° 5  13 ^*5/ ^9* Value of greanmatter » £s*250/ ton*
Value of seed = £3*60/ kg.

i
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SUMMARY
An investigation was conducted to study tha 

effect of different levels as well as methods of 
phosphorus application (40 kg# 80 kg and 120 kg P^O^/ha 
as soil applications# 40 kg QS + 40 leg
P^Og/ha as foliar applications and SO kg P^O^/ha as 
soil + 40 kg PgQg/ha as foliar application) and 
schedules of cutting of green fodder ( cyop to he 
loft for seed setting after two cuts# three cuts and 
four cuts) on the seed production potential of 
stvlosanthes gracilis#

It was laid out as a.factorial experiment in 
Randomised Block Design with three replications# The 
important results of the study aro summarised belows-

1# Plant height and spread increased significantly 
with increase in the dose of phosphorus applied in the 
soil from 40 kg to 120 kg P^O^Aia at the time of all 
cuts as well as at flowering# Foliar application of 
phosphorus did not give any additional effect on plant 
height and spread at flowering.

Increasing the number of cuts significantly 
reduced plant height and spread at flowering#
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2* Highest level of phosphorus <120 kg P^Og/ha) 
applied in tha soil gave significantly higher leaf sstom 
ratio than lov;er doses applied in tha soil in all the 
cuts while 80 kg P^O^/ha as soil application gave 
significantly higher leaf>stem ratio upto the third 
cut taken# than 40 kg P^Og/ha soil application but 
was on par with it in tho last cut (fourth cut)•

3* Humber and weight of root nodules par plant 
increased significantly with increase in the level of 
phosphorus applied in the soil*

Cutting treatments had no significant effect on
1 * the number and weight of root nodules although an

Increasing trend was observed in nodule weight with
increase in the number of cuts*

4* increase in the level of phosphorus applied in
the soil significantly increased tha greonmattec and

/drymatter yields in each cut as well as the total 
greenmatter and drymatter yields from all tha cute*

increasing the number of cuts from two to four 
significantly increased total graenmatter and total 
drymatter yields* Application of 120 kg P^O^/ha in 
the soil and taking four cuts before leaving the crop



120

for seed setting gave a maximum total greenmatter yield 
of 27.6 t/ha which resulted in providing 5*1 t/ha of 
drymatter*

5. Application of 80 kg P^O^/ha. in the coil supple
mented by 40 kg P„Qr/ha foliar application gave the6 J
highest seed yield significantly more than tha other

iphosphorus treatments* This was followed by 40 kg L^O^/ha 
soil application + 40 kg P^O^/ha foliar application 
which was on par with 120 kg P^Q^/ha applied in tha 
soil and superior to other levels of phosphorus tried* 
Increasing the soil application of phosphorus from 
40 to 80 kg P^O^/ha significantly increased the seed 
yield*

Cutting tvjo times and then leaving the crop for 
seed setting gave the highest seed yield, significantly 
more than taking three cuts, while cutting four times 
yielded no seed* The maximum seed yield of 107*3 kg/ha 
was given by application of 80 kg PgQg/ha in the coil +
40 kg P^Og/ha as foliar application and taking two cuts 
of green fodder*

6* increasing the dose of phosphorus applied in the 
soil significantly increased the crude protein content 
in the drymatter in all four cuts as well as the total
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protein yield# Increasing the number of cute significantly 
increased the total protein yield.

7# Nitrogen# phosphorus and potash-aa’. recoveries from 
cumulative drymatter were significantly increased With 
increase in the dose of phosphorus applied in the soil 
and also with increase in tho number of cuts*

0* increase in the dose of phosphorus applied whether 
as combined application as soil + foliar or as soil 
application alone enhanced tha crude protein content of 
the seeds while cutting treatments had no effect on the 
same*

9. As the level of phosphorus applied in the soil 
was increased from 40 to 120 kg P^O^/ha the total nitrogen 
content# available phosphorus content and cation exchange 
capacity increased significantly while there was no 
effect on available potaeh, content in the soil*

Cutting treatments had no effect on the total 
nitrogen# available phosphorus# available potash I, and 
cation exchange capacity of tho soil*

10* significant and positive correlations were observed 
between seed yield and height and spread of plants at

i
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flowering, aeed yield and protein content in the coed, 
greenmatter yield end total protein yield from drymstter, 
and total-nitrogen content in the soil and total protein 
yield from drymatter* A significant and negative correla
tion was observed between seed yield and greenmatter yield*

11, 80 kg P20^/ha soil application + 40 Kg fi^Og/ha as
foliar in combination with two cuts of green fodder gave 
the maximum net profit of Rs,5921 *36 per hectare*

Future line of work

The optimum time to apply phosphorus through 
foliage to the crop# after the last cut# is to be investi
gated* similarly the optimum time for cutting the crop 
to be left for seed setting to get higher seed production 
also needs further investigation*



REFERENCES



R E F E R E N C E S

*Albinat# E# (1976)• Tha influence o f .irrigation and
fertilisers applied at the vegetative stage on the 
production of lucerne seed# Aaronomie-Hortlcmlturl# 

41*42*

Annemma George (19SO)* Nutritional recjuirement of blackgram 
(Vigna mungo (I#) Hopper) m *Sc # (Ag> Thesis# Kerala 
Agricultural University*

Anonymous (1974)* Comparative performance of different
varieties of cowpea under different phosphate and
potash manuring# Report presented at the XV Annual
meeting held at Jhansl# Subcentre-Colrabatore#
AICP for Research on Forage cropsi 65-66*

%

Anonymous (1976# a). Comparative performonce of cowpea# 
ricebean# tetrakalai and soybean under different 
doses of phosphate* Annual Progress Report#
Subcantre- Kalyaai# AICP for Research on Forage 
Crops: 24-25#

Anonymous (1976# b)* Phosphate application In annual lucerne 
(eirsa-9) and its residual effect on cowpea 
(variety EC-4216)• Annual Progress Report# Sub centre 
Rahuri# AICP for Research on Forage Crops t 14#

Anonymous (1976# c)• Performance of cowpea variety EC-4216 
under different phosphate end potash manuring*
Annual Progress Report* AICP for Research on 
Forage Crops# Subcentre-Xalyani# West Bengal* 3

Anonymous (1973* a)* Phosphate application in perennial
lucerne* Annual Progress Report# AICP for Research 
on Forage Crops# Subcentra- Anand: 10-13#

Anonymous (1978* b)* Effect' of phosphate as basal and
foliar application on the seed production of cowpea 
under varying seed rates with and without stacking# 
Annual Progress Report* AICP for Research on 
Forage Crops# IGFRI# Jhansit 120-121.



ii

Anonymous• (1973# c)• Effect of irrigation and foliar 
spray of phosphate on seed production of lucerne* 
Annual Progress Report# aicp for Research on Forage 
Crops# IGFRI# Jhansii 118

Anonymous* (1973# d)* Effect of cu^ttlng management and
phosphorus application on seed production of lucerne* 
Annual Progress Report# AICP for Research on Forage 
Crops# Subcentre,Anand* 14-17*

T,

Anonymous. (1978# e}* Comparative performance of cowpea
under different dates of planting# cutting and phosphate 
levels for grain# Annual Progress Report# AICP for 
Research on Forage Crops# I.GSRI* Jhansi: 111-112*

Anonymous* (1979)* Effect of irrigation interval and foliar 
spray of phosphate on seed production of lucerne* 
Annual Progreso Report# AICP for Research on Forage 
Crops# IGFRI# Jhansit 30-31*

*Sarts# J.F* (1959)* Yield and ovule development of Alaska 
peas as influenced by nutrition and soil moisture* 
Piss* Abatr* 2Q (3): 934-335.

Batra# P*C* and Gill* G*S* (1967)* Seed setting Investiga
tions with lucerne (Medicago satlva) 2* Effect of 
cutting frequencies and spacings* J* Res* Pun jab* 
agrlc* Univ. £ (1) : 25-29* “

Black# C*A* (1963)* Soil plant relationships. John Wiloy 
and Rons# Inc* New York# 2nd Ed* pp 792*

*Braga# J.M.* Befelipo# B.V*# V^oira* C* and Pontes# B.A*N*
(1973)* Twenty trials of application to bean crop 
in Zona deMata* Minas Gerais'* Ravista Ceres* 20 (ill) s>1 ■ II ■ II 1 IB ■ I III ■# I

370-380*



iii

Bruce* R*C. (1974) • Growth response# critical percentage 
of P and seasonal variation of P percentage in 
Stylosanthes quyanonsis C.V*Schofield topdressed 
with superphosphate* Trap* Grass L» a (3): 137-144#

*£otorae# A* and Vasllj# D# (1978)* Effect of increasing 
rates of phosphorus and application depths on 
contents of phosphorus in stems and leaves of 
lucerne grown on hypogley soils in the middle 
Drava Valley* Pol1oorlvredna Znanstvena Smotra* 45 
(55) t 67-82* 53,3

Chatterjee# B«H*# Roqulb# A* and Haiti# 3* (1972)* Phosphate 
manuring of soybean and its effect on wheat yield*
J* Indian Soc* Soil* ~ci* 2g (4)s 375- 378*

Chandini# s* (1980)* Fodder Production Potential of gras3-
legume mixtures* H#Sc* (Ag) Thesis# Kerala Agricultural 
University*

*Dhar# S*H* (1978)* Studies on tho effect of different 
levels of phosphorus on the yield and quality of 
barseem ( Trifolium aloxandrlnum) fodder* Thesis* 
Abstr* ^ (1)": 18-3.9*

*Dow# A*I*# Roberts# S*, Hintae# R* (1973)* 1970 fertilizer 
trials on irrigated beans in Central Washington* 
Circular# Washington Agrl Sxpt. Station* (564) pp 14*

*Falade# J*A*# (1973)* Effects of phosphorus on the growth 
and mineral composition of four tropical forage 
legumes* J. Sci* Food* Agrlc* Abstr* 24(7): 795-802*

*Fisher# H»J* (1970)* The effect of superphosphate on the 
growth and development of Townsville stylo 
(stylosanthes humilis) in pure ungraaad swards at 
Katherine# wiT'f* Aust* J. exo.Aqric* Anitn* Husb.
10t (47): 716-724.



iv
*Fogeria. N.K. (1977). Effect of phosphate fertilisation 

on growth and mineral composition of pea plants 
( Pisum sativum. L.) Aorochimia 21 (1/2)t 75—78.

Garg. K*P.. shorraa. A.K. and Thakur# B.s. (1970). Manuring 
of cowpea. studios oh the effect of different rates of 
P and Mo on the growth, yield of cowpea fodder and 
residual effect on wheat. Indian J.Aaron. jyj(2)t 112-113.

Garg. K.P.. Sharma. A.K. and Thakur. 0.2. (1971). Studies on
the effect of different rates of phosphorus and molybdenum 
on the growth and yield of cowpea fodder and residual; 
effect on wheat* Indian J. Aaron. J6 (2) i 165-163.

*Gatos. C.T. (1974). Woduie and plant development in Stylosanthes 
humilis tiBft - .symbiotic response to P and s. Auat.~ J. Bot 
I f T T T # 45-55.

Gill. A.S.. Pandey. U.K.. Singh# fiukhtar and Abichanuani.
C.'T, (1971). Effect of soil and foliar application of 
Phosphorus'on seed yield of cowpea(gjqna sinensis)Indian. J. Aqron. £§ (3) i 303-304.

*Gorgieiv. s. (1977). Effect of nitrogen and phosphorus 
application on the intensity of nitrogen, phosphorus 
and potassium accumulation in groundnut. Pochvoananle 
is Aqrokhlmlya 12 (1): 81-92.

Graham. P.M. and Rosas. J.C. (1979). Phosphorus fertilization 
and symbiotic nitrogen fixation in common bean. Aaron.J. 71 (6)* 925-26.—  C2S

Jackson.' M.I#. (i967). soil Chemical analysis. Prentice Hall 
of India Private Ltd. 2nd iki. Hew ^olhls 1-493.

Jones. R.K* (1974). A study of phosphorus responses of a 
wide range of accessions from the genus btylosonthes. 
Aust. J* Aqric. Res. g§: 847-862.

Kissavan# G. and Morachan. ?.B. (1973). Response of soybean 
varieties to graded doses of nitrogen and phosphorus. 
Madras aqric. J. gg (1)* 23-26.



V

Keys, H.C.O and Kalangl# D.w, (1973)* Seeding and superphosphate ratao for the establishment of Posmodlum unclnatum (Jacq). D*C* by ovoreouj.ing in uncultivated grasslands of Western Kenya. Trop. Grass L. 7(3) i 
319-325.

Khokar# J.S* and Singh, S.D* (1977). Effect of P and Mo onyield performance of barseem. Indian J .  Aaron. g2 (1) «

*Kolling# J»# Stammol# J.G.# Komeliuo# E. (1976). Effect of lime and P fertilisers on D.M* production in tropical legumes and on soil conservation (1976). Ann* 15th Braz* Congress of Soil Science. Campinas# Brazils 
254-260.

*Konstantinova, A. and Danilov# S. (1973). Utilisation for herbage of lucerne grown for seed, norma (5)s 21-22.
Lutz# J.A. Jr. (1973). Alfalfa response to P and K fertilization. J* Indian, soc. Soli Sci. (1)i 63-69.

Malik# B« s.# Arora# N.D. and lodhi# G .P. (1972). Response of .
cowpea grain to v a ry in g  le v e ls  of n itro ge n  and phosphorus* 
Haryana a c r ic .  U niv. J .  Res* & (2 )! 114-118.

Hariappan, H* (1978). Phosphorus n u t r it io n ,in  Sfcviosanthes
g r a c i l is  Swartz* l-l.Sc. (-g ) T h e sis, K era la  A g r ic u ltu ra l 
u n iv e rs ity .

♦Mascarenhas# H.A.A.# Miyasaka# s.#  Igu e, T«# F ro ire , E .u .
and D i sordi# G# (1969). Responses of soybeans to lim e  
phosphorus and potassium  a p p lica tio n  on a red la t ls o l.  
B ragantla 2 8 (1 -2 )s 17-21.

*Mata# R.A . and Sanchez#. P .c . (1970). E ffe c t  of method o f - 
ap p licatio n # source and ra te  of P on the y ie ld  of 

cowpea (Vlgna s in e n s is ! grown on a savanna sandy 
loam s o i l  in  Manages state# Venezuela. O rionte Aqro. 
p acu ra rio . g (1 )s 27-39.

M ir Mustafa Husain## Bains# s .S .  and De# R a ja t (1976). Stu d ies  
on the a ffe c t  o f phosphate fe r t iliz a t io n #  c u tt in g  
in te rv a l ‘ and v a r ie t ie s  on forage y ie ld  and chem ical 
com position in  berseem. In d ia n  J* Aqron.  2 j ( 4 ) e375-378.



Vi

N ic h o lls , D*F*, Gibson, £*A., Humphreys, A.R*, Hun to r, G*D* 
and Bahnisch, L*M* (1973)« Phosphorus response o f  
Dasmodium unclnatum on seed production a t at* Cotton, 
oouth eastern  Queensland* Trop GracoL* (1973) 7 (2 )t 
243-248* ' .

H ib a l Singh and K h a trl, P*B (1972)* E ffe c t  o f phosphate 
f e r t i l is a t io n  o f legumes on p o ll f e r t i l i t y ,  In d ia n  J*

‘ Aaron* 121 50-54*

O lsen, F*j« and Hoe, P*G* (1971)* The e ffe c t  o f phosphate 
and lim e on the a atablishm ont, p ro d u c tiv ity , nodulation  
and p e rsiste n ce  of Dooroodlum intortum , Medicago n ativa  

. and Stylosanthea g r a c ilis * ' B ast* ^ f r i .  Aoria* and 
For* J* 3^ (1)« 29-37.

*0mueti, J* 0 * a n d  Oyenuga, V .a* (1970)* E ffe c t  o f phosphorus 
f e r t i l i s e r  on the p ro te in  and e s se n tia l components of 
the ash o f groundnut and cowpeas* Hast* A fr* J* B io l*
Aool* Phera* £3* 14-19*

*Ovsyannikov, N* (1973)* Methods o f in cre a sin g  seed y ie ld s  
o f lucerne in  the Rostov Province* Korma (3 ) i 28-29*

*Pacuta, M* (1973)* E ffe c t  of. method o f u t il is a t io n  and 
f e r t i l i s e r  a p p lica tio n  on seed q u a lity  in  lucerne*
Acta Fvtp te ch n ics  U n iv e rs ita t ls  * A g r ic u ltu ra l,
H itra  gy *"Sl-63*

Panwar, R*s* and Sin gh , Kanwar* (1975). E ffe c t  o f d iffe re n t  
apacings and phosphorus le v e ls  on tho growth, y ie ld  and 
chem ical com position o f' moohg (Phaseolus aureus Roxh.) 
v a rie ty  Pusa B aisakh i under e a rly  summer conditions*  
Haryana aq r ic * Univ. J* ffes* 5 ( 1 ) i 91-93*

*Q uinlivan, B*J*, Sevitt,A *C * and F ra n c is , C*K* (1973)* 
seeding ra te , time of sowing and f e r t i l iz e r s  fo r  
subterranean c lo v e r seed production* A ust* J* £xp*
Agrig* Anim* Hush* (65) z 631-684* "

R a i, P* and Kanodia, K*C, ^1980)* ^ead production of Tow nsville  
s ty lo  (G tyiosantlios h u m ills H* R*K#) as in flu sn ca d  by 
n itrogen  and phosphorus a p p lica tio n *  Forage Research  
£ (2) 9 107-191* *--------



vii

Ravankar# H.H. and Dsdhe# N.H (1975)* E ffe c t  o f phosphate on 
y ie ld , uptake o f n itro gen  and phosphate and q u a lity  o f 
urid#. mung and soybean. The Punjab K r is h i Vldvaoeoth 
Research Jo u rn a l. 3 (2)« 145-14&.

*Rickerfc, K.G# and Humphreys# L .R . (1970). E f fe c t  o f v a ria tio n  
in  d e n sity  and phosphate a p p lica tio n  on growth and
com position o f Tow nsville  s ty lo  ( G. h u m ilis i Aust.  J*
Ex p .  A o ric . Anim. Husb. (45) s 442-449.

Robinson# P . J .  and Jones# R .K . (1972). The e ffe c t  o f phos
phorus and sulphur f e r t i l iz a t io n  on the growth and 
d is tr ib u tio n  o f  drym atter H# P# s in  To w n sville  sty lo  
(S ty lo s anthos h u m ilis) .  Aust,  J .  A q rlc.  Has.  2 3 (4 )t

sahu# d .K *' and Behera# B. (1972). note on e ffe c t  o f rhizobium  
in o cu la tio n  on cowpea groundnut and greengram, In d ian  J .
Agron* 17 (4)* 359-360. ~

sahu# 3 .K . (1973). E ffe c t  o f rhizobium  In o cu la tio n  and phosphate 
a p p lica tio n  on blackgraro (Fhaseolug mungo) and horsegram  
(D olichos b if lo r us) Madras acrric. J."  (30 (3) t 989-994.

, *San to s,' J .Q . Dos and Cabral# F.M.M. (1976). E ffe c t  of lim e 
and f e r t i l i s e r  on growth o f berseem. Anaia do In g tltu to  
su p e rio r do Aqronomla 3|> (4 ) :  71-82.

sasid h ar,. V ,k . (1969). Stu dies on the performance of CO-1 
hab-lob (Othu mochai) under graded doses o f phosphorus 
and potash a t d iffe re n t  sp a c in g s. M .Sc.(A g) T h e sis, 
U n iv e rsity  o f K e ra la ,

sacidhar# V .K . and Goorge, C.M* (1972). stu d ie s on the ro le  
of app lied  phosphorus and potash on the uptake of 
n u trie n ts by a legume crop (CQ -l la b -la b ) planted a t  
d iffe re n t  spacing©• A q rl. ftae.  J ,  K era la  1 0 (2 ); 75-79,

sa v ith ri#  K.J3, (i9 6 0 ), n u tr it io n a l requirem ent o f greengram 
■ (Vi on a ra d ia te  (Ii) W ilczek) M.Se. (Ag#) Thesis# K erala  

A g ric u ltu ra l” u n iv e rsity*
Sharma# a «k ,  and. Garg# K .P , (1973)» E ffe c t  o f phosphorus’ and . 

molybdenum on growth and fodder y ie ld  o f legum es. In d ia n . 
£• Aaron. 13 (1) s 1 -5 .



Sharma, B*K* and LavanictJ , G.S*(19QQ)* E ffe c t  of H, P and K  
f e r t i l iz e r s  on growth and drym atter production o f 
V lc ia  h irsu ta  g ra y  and V ic ia  aat lv a  l>lnn* In d ian  J ,  
A q ri. S g i.pO (3J I  249-251*

*Shav;, tJ*H*, G ates, c*T, and W ilson, J*R. (1966)* Growth and 
chem ical com position o f To w n sville  lucerne ( s .h u m ills)
1* Drym atter y ie ld  and n itro gen  content in  response 
to  superphosphate* Aust* J* Exo* A q ric* Anim*Husb*
(21)# 150-156*

Sh elton, Ii*J4* and Humphreys, B*R* (1971)* E ffe c t  o f v a ria tio n  
in  d e n sity  and phosphate supply on seed production o f 
Stylosantheg h u railis*  J* a q r ic * £ci*  76 (3 ) t 325-328*

Simpson, J*E«, A d air, c ,R * , Kohler, G*o*, Dahald, H*a *,
Roster F*B and H licfc, J*T*(1965)* Q u ality  eva lu atio n  
stu d ie s o f fo re ig n  and dom estic r ic e s*  Tech*B u ll* No*33X 
se rv ic e  U*S*D*A* ? 1-186*

Sin gh , A m arjit (1979)* Barseom fodder and seed production as 
in flu en ced  by number of cu ts , sowing dates, phosphate 
f e r t i l is a t io n  and m icro n u trien t ap p lica tio n *  In d ian  J* 
Aaron* Jg (2 )  t 221-222*

Singh,G* and Varna, P*s* (1953)* E ffe c t  o f phosphate manuring 
o f barseam on i t s  y ie ld  and q u a lity *  Agra. U nly* J* Res* 
(S c i* ) ^ (X ) : 45-51*

Sin gh , H*N and Singh A*P* (1975)* Physico-chem ical p ro p erties  
o f s o i l  under phosphate a p p lica tio n  in  Stylosan th as  
h u ro ilis* Ind ian  J ,  Aaron* 20* 197-198*

Sin gh , J*EJ*, N egi, P*s* and T rip a th y , S*K. (1971)* Response ox 
ino cu lated  soyabean v a r ie t ie s  to le v e ls  o f n itrogen  
and phosphorus in  T a ra l region  o f U*P* In d ia n  J* Aaron, 

(3) a 303-303*

Singh, K*£3* (1975)* Effect of various forms and levels of P 
on root development and nodulation of barseom* Mysore 
J. Aqric* Lcl* gCl) 49—S3,

Sin gh , Mulditar and Pandey R*K* (1963)* spray f e r t i l is a t io n  
w ith phosphate boosts y ie ld  o f bars©am seed* Indian  
Fmq* £ g (4 )s  2-22*

*singh , R*M* and Ja in , T ,c*  (1968)* E ffe c t  o f phosphate and 
molybdate on the,uptake of.H  and P by Russian g ia n t  
cowpea* Ann* Arid* Zone* ^ C l) • 142-146*

viii



ix

Singh* R*P** Dubey* S*k ** Mahobir* Parchad and Khokhor* N*s, 
(1969)* Stu d io s on the e f fe c t  o f nitrogen* phosphorus* 
potash and F*Y*M* on tho y ie ld  o f peas under ir r ig a te d  
condition s* Ind ian  J* Aqron* 1^C2) j 1X2-117*

singh»s*P** Singh* R*P and G ir l*  ^*R*P. (1972)* Performance 
of borseem under va ry in g  m oisture regimes* c u ttin g  
management and phosphorus le v e ls*  In d ian  J* Aerron*
17 (4) : 314-316*OS

slngh* Su rin d er and Lamba* p *s * (1971)* Agronomic stu d ie s  
on cowpea F * s- 63* 1* E ffe c t  o f s o i l  m oisture regimes* 
seed ra te  and le v e ls  a f P on growth ch a ra cte rs and 
y ie ld *  Haryana A q rl* Univ* J* Res* 1 (3) t 1-7

Sinha# m*N* (1972)* A freet o f le v e ls  and methods o f a p p li
ca tio n  o f phosphate f e r t i l i s e r  on the y ie ld  o f berseera* 
In d ian  J* Aaron* 42(4)* 92-94*

snadeeor* George* vu* and Cochran, M illio n } G* (1967)* 
S t a t is t ic a l  methods* Oxford and IBB P u b lish in g  Co*
17* Park street* ^a lcu tta-16* 6th Edn*« 1 - 593*

Steel* B*J*H and Humphreys* L*R# (1974)* Growth and fP* 
response of some-pasture legumes sown under coconuts 
in  B a li*  Trop* GrassL* 8 (3)# 171-173.

ySubramaniaa# A** Balasubramanian* A •* Venkatachalam* C*, 
Jagdhathon, N*T* and Thirunavukkara su) D*r * (1977)* 
E ffe c t  o f phosphorus a p p lica tio n  and spacing on the 
y ie ld  o f cowpea* Madras Q g rlc * J .  64 ( 9 ) i 589-590*

♦Tamaki* K and Noka* J  (1971)* P h y s io lo g ic a l stu d io s o f
tha growing process of broad bean plants* IV* Effects 
of N* P and K nutrient elements on tho growth and 
the chemical components in the various organs* 
Gakusyuter Hokoku (loch* Bull* Fal* Aar* Kaaawa 
Univ.) gT"(1) i 2-10*

Tomer* P.S* (1970)* A note on the e ffe c t  o f in o cu la tio n  and 
le v e ls  o f n itro ge n  and phosphorus on lucerne forage* 
Indian J* Agron, 1| (2) t 199-200.

I



X

*rtendt. W.B. (1970)* Responses o£ pasture sp e cie s In  eastern  
Uganda to  P. s and K* East  Afr« A q ric , F o r, J#

' 36 (2)* 2 1 i-  219. . . .

Wickham. 0*. dhelfcon. H.M.. Hare. M.U.. De Boer. a . j .  (1977). 
Tow nsville  s ty lo  seed production in  North oastom  
Thailand* Trop. Grass h, (2)* 177-187. .

W ilaipon. P and Humphreys. B.H. CI976)• G razing and mowing
e ffe c ts  on the seed production of Stylosanfches hamata 
cv* Verano Tpo p* Grass!** (2) 107-111*

Yadav. G*B*. Sin gh . Ved and T r iv s d l. C*P* (1979}• E ffe c t  
of le v e ls  and c a r r ie r s  o f phosphate on production  
p o te n tia l o f  ro ta tio n s ca rry in g  lucerne and 
borseem fo ra g e s. In d ia n  J .  Agron* 24(2)* 203-207*



APPENDIX



Weather data during the crop period and its variation from the past five years
AppendixIA

is—::

standard Temperature G Relative Humidity
t%)

Rainfall (ram)
Maximum1979-80 Variation Minimum1979-30 Variation oCO1f! Variation 1979-30 Variatir

20 29*36 —1.71 • 22.53 -1.61 94.43 . +10.23, 15.29 +14.59
29 29.79 +0.36 23.47 +1.11 87.29 - 2.00 0.00 - 9.79
30 28*66 -0.S3 23.04 -1.67 93.00 + 5.14 5.43 + 1.93
31 29.07 -1.14 • 22.34 -1.45 95.43 + 7.64 7.71 + 7.57
32 29.93 +1.22 22.50 ■ +0.36 . 95.71 + 8.64 5.43 + 5.43
33 30.64 -0.57 22.73 —0.91 90.43 + 8.43 0.36 + 0.36
34 29.93 , 0.00 23*29 -0.07 90.71 + 4 .07 4.00 — 5*66
35 30.71 +0.64 22.70 -0.30 93.43 + 6.22 0.00 — 9.64
36 31.43 +1.50 23.06 -0.49 92.00 + 2.14 C-.09 - 0.86
37 31.43 +1.07 22.87 -0.40 39.57 . + 2.28 9.57 + 8.95
38 30.00 -0.79 22.59 -0.70 92.14 +10.90 17.71 +17.61
39 29.00 -1.93 22.53 -1.14 96.00 +11.71 5.00 + 2.24
40 30.14 -0.43 23.49 +0.20 09.14 + 0 • 71 0.00 — 2.24
41 30.64 +0.33 23.31 -0.20 37.43 - 1.52 0.00 - 1.31
42 31.36 +1.38 22.17 -1.11 90.36 + 1.62 1.29 -21.61
43 30.57 +0.81 22.67 —X.0Q 94.36 + 7.29 5.71 -10.91
44 30.00 —0.33 22.36 -0.37 95.71 + 0.09 1.57 -23.43
46 28.71 -1.27 22.29 -0.47 95.71 + 4.85 7.06 -11.95
46 29.50 -1.07 21.94 -1.16 95.29 + 5.48 31.14 +21.01

con fcd•••2i•
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Appendix7A (contd.)

Standard Temporat.uro °C  Relative Humidity Rainfall (era)
weeks „ _ _ « tsO '

H-axiniura
1979-80

V a ria tio n iyj-riimmri
1979-30

V a ria tio n 1979-30 V a ria tio n 1979-80 V ariatl<

47 30.36 0.00 22.40 —0.31 95.43 + 7.33 4.86  - — 5.52
4S 30.93 -0 .0 5 22.31 -0 .6 3 91.29 + 6.34 1.00 -  0.71
49 30.29 -0 .7 8 22.20 -0 .4 9 95.43 .+ 9.99 5.57 + 2.67
50 31.50 +0.17 22.40 -0 .3 8 95.43 +14.33 0.00 -  0.90
31 31.21 —0.48 21.74 -1 .4 3 93.36 +12.53 0.43 -  1.09
52 31.00 —1.48 21.26 ' —1.53 91.50 +10.21 0.00 -  1.54

1 31.07 -0 .1 4 20.33 -0 .9 6 87.86 + 8.38 0.00 ■ 0.00
2 31.43 +0.07 20.23 -1 .9 9 87.14 +10.57 0.00 . 0.00
3 31.50 +0.08 19.74 -1 .8 6 83.36 + 5.72 0 .00 0.00
4 31.71 -0 .1 1 19.43 -2 .4 5 79.00 -  0.43 0.00 -  1.19
5 31.71 +0.49 20.23 -2 .2 3 81.43 + 0.86 0.00 -  0 .48
G 31.79 +0.20 20.96 -1 .5 1 92.71 + 7.81 0.00 -  0.76
7 31.36 +0.16 13.76 -2 .6 1 87.14 + 2.09 0.00  . -  7.24
3 31.29 -0 .2 1 21.34 -2 .0 1 80.71 -  4.39 0.00 0.00
9 32.19 +0.23 21.46 -1 .3 8 35.00 + 0.57 0.00 0.00

10 31.79 -0 .2 3 21.90 -0 .9 9 87.00 + 4.38 0.00 -  2.10
11 32.36 +0.23 21.86 -1 .5 4 83.57 -  1*29 2.43 + 2.00

—=a—aM=»a ■.■Bn n<i3»Bw3»3«a« — avavsasvs* TT“r,rr— T̂r»T*M-7nr-

contd.. . * 3 * .
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AppendixiA ( contd*.)

Standard Temperature C 
weeks _ _____

Relative Humidity 
( 36)

Rainfall (mm)

Maximum
1979-80

Variation Minimum
1979-80

Variation 1979-80 Variation 1979-80 Variation

12 32.07 —0*60 21.76 —2*34 87.86 + 2.81 0.00 - 0.71
13 32.93 -0.15 21.04 -3.47 88.14 - + 4.33 0.86 + 0.85
14 31 o 64 -1.08 21.69 -2.85 92.14 + 7*43 14.86 +13.91
15 32.79 —0*55 23.97 —1.19- 89.86 + 6.86 , 0.00 - 1.67
16 33.71 +0.53 24.30 -0.45 88.71 + 4.66 0.00 '- 0.62
17 33.64 +1.04 24.84 +0.14 89.85 + 6.34 7.86 + 7.76
18 31.86 -1.00 23.76 -0.83 91.00 + 4.05 5.86 ,+ 1a 91



Appendix I

Appendix I (a) Haight at the timeI of 1st cut

Sl.No. source of variation d£ Mean squares F value

1 Block 2 1.878 0.2741
2 Treatments 2 2298.509 335.5035**
3 Error

Total i
■S? 1! 

O 
1 i: i

6.851

Appendix I (b) Height at the 
SlvHo* Source of variation

time
df

of 2nd cut 
Mean squares F value

1 Block 2 3.728 0.5824
2_ Treatments 2 2513.378 392.6170**
3 Error 40 6.402

Total, 44

Appendix I tc) Height at the time of 3rd cut
« p 3 « 3

Si.No. source of variation df Mean squares F value

1 Block 29 8.654 3.2220
2 Treatments 2 1941.517 722.8283**
3 Error 2 2.686

Total 25
Appendix X (d) Height at the time of 4th cut

— 1=— 3 — : = — S3— 5=— : = — =J— 5=— 33— S3— 53— = — =3— =S— =3— = — =J — = — IS — = — S3— =3— E3— « — —  *3-* S3—  E=— E : — Z3— E3— TO P*

Sl*MO. Source of variation df 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
> s « » : = w : 3 j _ 2 - * : 3 M r 3 . . C 3 . - s 3 '

** Significant at 1% level



Appendix I (e) Height at the time or f lov;ering (c ro )

-•NO* Source of variation d£ Mean
squares

F value

1 Block 2 24,460 2.7742

2 Treatments 14 2600.374 294,9240**
3 P 4 1622.385 184.0044**
4 c 2 14743,800 1672.1825**

5 P X c 8 53.513 6.0692**

6 Error

Total

28

44

8.817

** Significant at 1% level.



Appendix II
Abstracts of Analysis of Variance Tables for mean plant 
Spreads

Appendix II (a) Spread at the time of 1st cut
2— S3*. Z3wm C3

Si source of variation d£ Mean squares F value
No.
1 Block 2 3.460 0,4913
2 Treatments 2 1350.650 191.0019**
3 Error 40 7.042

Total 44

Appendix II (b) Spread at the time of 2nd out
si Source of variation df Mean squares F value
No.
1 Block 2 13.507 1.6441
2 Treatments 2 1443.276 175.6783**
3 Error 40 8.215

Total 44

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

Si Source of variation df Mean squares F value
No.
1 Block 2 0.064 0.0059
2 Treatments 2 957.449 87,5438**
3 Error 25 10.937

Total 29
'—a—a—a—cs— a—s —a—c;—=s—a— S3—=j—cr—a—a—a—a—a—=—a—a—a—ca—-3—a—a—

Appendix II (d) Spread at the time of 4th cut.
Si Source of variation df Mean squares F valueNo._____________________________________________________________
1 Block 2 1.545 0.4585
2 Treatments 2 480.157 142.5180
3 Error 10 3.369

Total 14

** Significant at 1% level.



—  5 3 ! 3 — E 3 — « • * =  —  = 3 —  S 3  —  5 3 —  =  — S — = — « — = — 53 • * L 3 — = — 53 — S  —  =

SI Sources of variation df Mean squares F, Value
No.

Appendix IX (e) Spread at the time of flowering

1 Block 2 10.74 0.98442
2 Treatments 14 5333. 11 488.82768**
3 P 4 2014.00 184.60128**

4 C 2 32272.68 2958.08249**
5 P X Q a 257.77 23.62695**

6 Error 28 10.91

Total 44 '
- = t - . = - = _ = j - = _ = _ = _ . = - s s - = - = - t = - a - a - = : - = 5 - . S — =  —  t S  — = 3  —  = 3  —  3 — E 3 — = — S 3  —  S 3  « p - = - * = 3  — s - — .

significant at 1% level.



Appendix III
Abstracts of Analysis of Variance ‘fables showing the effect 
of phosphorus application on Leaf/stem (L/s) ratio

Appendix III (a) Leaf s stem ratio at the time of 1st cut

si,No, Source of varia- df Mean F value
tion squares

1 Block 2 0,145 26.85000** .
2 treatments 2 0,620 114,81400**
3 ' Error 40 0.005

Total 44

Appendix III (b) Leaf:stem ratio at the time of 2nd cut
si.No. Source of varia

tion
df Mean

squares
F value

1 Block
2 Treatments
3 Error

2
2

40
0.060
0.750
0.005

12*24490**
153.06000**

Total 44

Appendix III (c) Leaf sstem ratio at the time of 3rd cut
Sl.No. Sources of varia

tion
df Kean

squares
F value

1 Block
2 Treatments
3 Error

2
2

25
0.00257
0.22354
0.01611

0.15953
13.87585**

Total 29
a a s ite .E .s .jp a .B .a .a a

Appendix III (d) Leaf sstem ratio at the time of 4th cut

si.No. Source of varia
tion

df I-ie an 
oauaras

F value

1 Block
2 Treatments
3 Error

2
2

10
0.00159
0.17160
0.00707

0.22489
24.27157**

Total 14

** significant at 1% level*



Abstract of Analysis of variance i'able for number 
of root nodules

Appendix XV

Sl.SJO. Source of variation df Mean squares F value

1 Block 2 845.07 3.34

2 Treatments 14 23141.66 91.37**

3 P 4 80736.86 318.77**

4 C 2 22.07 0.09
5 P X c 8 123.96 0.49
6 Error 28 253.28

Total 44

** Significant at 1% level



I

Appendix V

Abstract of Analysis of Variance Table for v/aighfc of 
root nodules (w.̂ )

>s**a«B»2Maw£]wCSva*a«>ĉ aSwG}»&«»^«*s«*s»SM=«s«fii*oaiS«c7«»8!MCw3«a«c3aiE3«aMa

Si.WO, Source of variations df Mean square F value

1 Block 2 893,75 3.57

2 Treatments 14 22538,14 89.93**
3 P ' 4 78605,81 313.67**

4> c 2 11.82 0,05

5 P X C 8 135,88 0.54
6

w6jn»a4»?<

Error

Total

28

'44

250,61

is S3 — i&m

** Significant at 1% level*



Appendix VI
Abstracts of the Analysis of Variance tables for Greenmatter 
yield (

Appendix VI (a) Greenmatter yield at the time of 1st cut
Si*No* Sources of 

variation
df Mean

squares
P value

1 Block
2 Treatments
3 Error 

Total

2
2

40
44

144666.67 13.99624** 
4164611.11 402.91861** 

10336*11

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

Sl.No* Sources of 
variation

df . Mean
Squares

F value

1 Block 2 17390888.88 880.05628**
2 Treatments 2 8032111.11 406.46052**
3 Error 40 19761.11

Total 44

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

Sl.No. sources of 
variation

df Mean
squares

P value

1 Block
2 Treatments
3 Error 

Total

2
2

25
29

6932333.33
11969583.33

68113.33

101.77646**
175.73041**

Appendix VI (d) Gre
Sl.No. Sources of 

variation

enmatter yield at the
df Mean

squares

time of 4th cut 
P value

1 Block 2 1308666.67 6.17976*2 Treatments 2 3389166.67 16.00425**3 Error 10 211766.67Total ' 14
* Significant at 5% level 
w* Significant at 1% level



Total
Appendix VI 
Greonmatter

(e)
yield {tej/pÛ )

sl.No. Sources of vatia- df Mean P value
tloh squares

1 Block 2 51.80 120.47**
.2 Treatments 8 61.33 142.63**
3 P 2 75.68 176.00**
4 C ■ ■2 159.80 371.63**
5 P X c 4 4.92 11.44**
6 Error 34 0.43

Total 44

** significant at 1% level



Appendix VII
Abstracts of Analysis of Variance tables for drymatter yields

Appendix VII taj Drymatter yield in the 1st cut
SI.No. Sources of varia- df Mean P Value

tion squares
1 Block 2 0.0078 11.1429**
2 Treatments 2 0.1678 239.7143**
3 Error 40 0.0007

Total 44
-a-a-ta-ss-s-a-a-a-a-a-a-ss-a-ss-a-a-a-a-ss-,3_3-=-=-3-3- 3—3—3—3—3—3—3—3

Appendix VII (b) Drymatter yield in the 2nd cut
—3—a—=3—=:—=3—=—E3 — 3—a—:3*3>a»=> =— =3—3—3—3 —3 —3—3 —3—3—3—3—■S3—3 —3 —3 —S3—3—a—a

sl.Wo* Sources of varia- df Mean P Value
tion squares

1 Block 2 0.72 72**
2 Treatments 2 0.27 27**
3 Error 40 0.01

Total 44

Appendix VII (c) Drymatter yield in the 3rd cut
=S-a—3-3—3—3—3-3—=!—=-.3-=3-3_3-=-3->33— 3 — S3—3—S3— a— — —

sl.No. Sources of varia- df Mean F Value
tion Squares

1 Block 2 0.2728 90.933**2 Treatments 2 0.4391 146.367**
3 Error 25 0.0030

Total 29

Appendix VII (d) Drymatter yield in the 4th cut
Si.Wo. Sources of varia

tion
—S3—a—=3—a—3—a

df
mm-ZZ

Mean
Squares

— a— a— =3-*̂

P Value

1 Block. 2 C.0685 6.9898*
■ 2 Treatments 2 0.1424 14.5306**
3 Error 10 0.0098

Total 14

* Significant at levol
** significant at 1% level



Appendix VII (e) Total Drymatter yield (jOj/pU-'i 

Sl.No. Sources of varia- df Mean F Value
tion Squares

1 Block 2 2.1702 88.9426**
2 Treatments 8 2*2504 92.2295**
3 P 2 2.7861 114.1844**
4 C 2 5.8918 241.4672**
5 P X c 4 0.1618 6.6311**
6 Error 34 0.0244

Total 44

** Significant at 1% level.



Abstract of A n a l y s i s  of Variance ^able for seed, yield

Appendix VIII

Sl.No. source of variation df Mean P value

1 Block 2

squares

2295,04 14.921**

2 Treatments 9 1970.21 12.809**
3 P 4 2480,44 16.126**

4 C 1 6016.87 39.118**

5 P x c 4 448.32 2.915
6 Error

Total

13

29

153.81

** Significant at 1% level



.Abstracts of Analysis of Variance tables for Protein content 
in drymatter Q/j

Appendix IX

Appendix IX (a) Protein content in the 1st cut
&1*No* Sources of 

variation
df Mean

squares
F Value

1 Block 2
2 treatments 2
3 Error 40

Total 44

Appendix IX (b) Protein content
Sl.No* Sources of df 

variation

5.58
108.49

1.23

in the 2nd► SS *̂ 3 mm J— =
Mean
squares

4,5517
88.5099**

cut
P Value

1 Block 2 1.42 1.28
2 Treatments 2 96.62 87.05**
3 Error 40 1.11

Total 44
/

Appendix IX (c) Protein content in the 3rd cut

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

1 Block 2 18.82 81„49**
2 Treatments 2 51.22 221.77**
3 Error 25 0.23

To cal 29

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

Sl.No. Sources of df Mean I? Value
variation - Squares

1 Block 2 1.59 4.58
2 Treatments 2 22.12 63.37**
3 Error 10 0.35

Total 14

** Significant at 1% level.



Appendix IX (a) Abstract of Analysis of Variance Table
for Total Protein yield

Sl.No. Sources of 
variation

1 Block
2 Treatments
3 . P
4 C
5 P X G
6 Error

Total

.3—3—a—3—a—a—a—a
df £4ean Squares F Value

2 330.7450 47.1496**
8 832.9935 118.7480**
2 1880.8573 268.1270**
2 1317.2955 187.7880**
4 66.9107 9.5385
34 7.0148

** significant at 1% level



Abstracts of Analysis of Variance Tables for Phosphorus content 
in drymatter ( mg/ g)

Appendix X

Appendix X (a) Phosphorus content in the 1st cut
Sl.MO. Sources of tion

varia- d£ Mean squares F Value

1 Block 2 0.90600 9.67491**
2 Treatments 2 2.86146 30.55677**
3 Error 40 0.09364

Total 44

Appendix X (b) Phosphorus content in the 2nd cut

Si.No. Sources of' varia- df Mean souares F Value
tion

1 Block 2 0,08935 1.87255
Treatments 2 6.04692 126.72809** .

3 Error 40 0.04771
Total 44 ■

Appendix X (c) Phosphorus content in the 3rd cut

SI.No. sources of 
tion

varia- df Mean squares F Value

1 Block 2 0.28000 4,00000
2 Treatments 2 6.7900G 97.00000**
3 Error 25 0.07000

Total 29
Appendix X (d) Phosphorus content in the 4th cut

i. -i 771-— ~ r~}-— —rp" imTT—r "" ri ~~w r F"!** ~*Tm "  i ■ ■■ 1 ■■ »=*m zz

81.No. Sources of varia- df Mean Squares F Value
tion

1 Bloch 2 0,50500 8,61623#*
2 Treatments 2 3.43250 59*41939**
3 Error 10 0.05861

Total 14

> v Significant at 1:4 level



Appendix XI
Abstracts of Analysis of Variance tables for Potash content 
in drymatter X %)
Appendix XI (a) Potash content in tha 1st cut

Sl.No, Sources of varia
tion

df Mean
squares

F Value

1 Block 2 0.05427 0.51121
2 Treatments 2 0.10993 1.03556
3 Error 40 0.10615

Total 44

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

Sl.No. Sources of varia df Mean' F Value
tion Squares

1 Block 2 1.78137 12,09844**
2 Treatments 2 0.08699 0.59081
3 Error 40 0.14724

Total 44

Appendix XI Potash content in the 3rd cut

Sl.No. Sources of varia df Mean F Value
tion squares

1 Block 2 0.53369 7.44149**
2 Treatments 2 0.10214 1.424313 Error 25 0.07172

Total 29=s -a =-=3-,=:— -
Appendix XI (d) Potash content in the 4th1 cut

Sl.No. Sources of varia df Mean F Valuetion Squares
1 Block 2 0.48474 95.95012**2 Treatments 2 0.15333 30.35036**
3 Error 10 0.00505

Total 14

** Significant at 1% leyel



APPENDIX XII 
Abstract of Analysis of Variance -fable for Nitrogen
recovery/}

■■ 1̂ 1— !'!>■* hTT—r f lw ^ S iw f lT B—TTgf 75-TCJtS*—

si
No*

Sources of 
variations

df Mean
squares

F value

1 ' slock 2 330.745 47.1496**
2 Treatments G 032*993 118.9480**
3 P 2 1880*357 268.1270**
4 G ,.:2 , 1317*295 187.7880**
5 P X c '4 66.911 9.5385**
6 Error 44; 7.015
7 Total 44

** Significant at 1% level#

Appendix XIII
Abstract of Analysis of Variance Table for Phosphorus 
recovery (j^/pUK)

Sl.No. sources of df Mean F value
- - - - 2a£̂ £'ti0£i - „■ M ^ » _sguaras_ _

a ** mm m* •- **
1 Block . 2 0.1961 43.5778**
2 Treatments 8 0.6410 142.4440**
3 . P 2 1.2909 286.8667**
4 C, 2 1.1316 251.4667**
5 P X C 4 0.0708 15.7333**
6 Error 34 0.0045

Total
■B<isiiSiil:«a«a>£i>aaEa=.Ra

44

** Significant at 1% level#



Abstract of Analysis of Variance Table for Potash recovery
— ss*»——=—o—is—cs**——=«*t3—=—=—is—a—et*.——S3—d»»=..s«»C3—s—s—a—as— H—w—sS—
si source of varia- df Mean P. Value
Wo* tion squares

Appendix xiv

"1 Block 2 13.4283 27.3322**
2 Treatments 8 13.3015 27.0741**
3 P 2 12.7160 25.8824**
4 G 2 39.4606 80.3187**
5 P X C 4 0.5147 1.0476
6 Error 34 0*4913

Total 44
»=a««

A A Significant at 1% level.

Appendix XV
Abstract of Analysis of Variance lable for Protein content 
in the seedf#^

■•>snS^)B3as«a«=«aBS*3^B»a*i3i«:*3«s>ia*>3aaa>Bi>a«a»s«avs>3H3ae»a>*aa
SI Source of varia- 
No. tion

df He an 
squares p . value

1 Block 2 0.37 0.18
2 Treatments 9 7,46 3.71**
3 P 4 15.47 7.69**
4 C 1 1.40 0.69
5 P X C 4 0.95 0.47
6 Error 18 2.01

Total 29
S«a2«aw*:3

** Significant at 1% level



Abstract or Analysis of Variance Table for Phosphorus content
in the seed^vig/g)
— S — a — = 3 — a — S 3 — S 3 — = — = S - » S — = — = S — = — = — = * • = — = 3 — S 3 — = » . = — = — = 5 — = S » = — = J

Appendix XVI

Sl.NO. Sources of varia
tion

df Mean
squares

F Value

1 Block 2 0.0403 2.2768
2 Treatments 9 0.1905 10.7627**
3 P 4 0.3466 19.6949**
4 C 1 0.2521 14.2429**
5 P X G 4 0.1690 9.5480**
6 Error 18 0.0177
7 Total 29

** significant at 1% level 

Appendix XVII
Abstract of Analysis of Variance Table /for Potash content 
in the seed(^^)

Sl.No. Sources of varia
tion

df Mean
squares

F Value

1 Block 2 0.00641 3.54144
2 Treatments 9 0.00185 1.02210
3 P 4 0.00189 1.04420
4 G 1 0.00056 0.30939
5 P X C 4 0.00215 1.18785
6 Error 18 0.00181

7 Total 29



Abstract of Analysis of Variance Table for Total Nitrogen 
content of the soilf IdjAa.)

SI.No. Sources of varia- df Mean F Value
... . tion_ squares
1 Block 2 595.56 1.81
.2 Treatments 14 9540*32 29.01**
3 P 4 31057.78 94.43**
4 C 2 702.20 2.14
5 P X G 8 991,11 3.01**
6 Error 28 ■ 328.89

Total 44

Appendix XVIII

Significant at 1% level.

Appendix XIX
Abstract of Analysis of Variance Table for Available Phosphorus 
content in the soil.

>.NO. Sources of varia
tion

~s

df Mean
squares

F value

1 Block 2 27.29 5.16*
2 Treatments 14 101.04 19.10**
3 P 4 299.87 56.69**
4 C 2 18.76 3.55
5 P X c 8 22.20 4.20**
6 Error

Total
28
44

5.29

* Significant at 5% level.
** Significant at 1% level.



Appendix XX
Abstract of Analysis of Variance Table for available Potash 
content in tha soil (kg/ha)

SI.Mo. Sources of varia df Mean F Value
tion squares

1 Block 2 1.86 0.33
2 Treatments 14 3.08 0.55
3 P 4 4.13 0.74
4 C 2 3.20 0.57
5 P X C 8 2.53 0 .45
6 Error 28 5.58

Total 44

Appendix XXI
Abstract of Analysis of Variance Table for C.E.C. of the soil("̂ •e / ioe9-"\
Sl.Ho. Sources of varia- 

.* - _tion _ _ _ _ _
df
^ mm

Mean
squares« mm ™ <M mm

P Value

1 Block 2 0.82 27.33**
2 Treatments 14 0.34 11.33**
3 P 4 1.12 37.33**
4 c n 0.02 0,67
5 P X c 8 0.03 1.00
6 Error

Total

28

44

0.03

** 9,Significant at 1% level
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MiZTRAG®

factorial experiment in Randomised Block Design 
with three replications was conducted in tho College of 
Agriculture# Yoilayani to study the effect of levels and 
methods of phosphorus application and nurabar of cuts of 
green fodder taken* on tho seed production potential of 
Stvlosonthas gracilis# Tho phosphorus treatments ware 
40, 60 and 120 kg p^o^/ha as soil applications# 40 kg 
PgOg/ha as soil application -f* 40 kg PgOg/ha as foliar 
and 80 kg P^Q^/ha soil application + 40 kg JP^Gg/ha foliar* 
Tha cutting treatments were two# three or four cuts*

Increasing tha level of soil applied phosphorus 
significantly increased height# spread# leaf istern ratio# 
nodular weight and number# greenmatter end drymatter yields 
in each cut end tho cumulative greenmattor and drymatter 
yields*

Increasing the number of cuts significantly increased 
cumulative greenmatter and drymatter yields while it 
reduced tha plant height and spread at flowering*

Application of 60 kg P^Og/ha in tho soil + 40 kg 
P^Og/ha as foliar gave significantly higher seed yields 
(107*3 kg/ha) than other phosphorus treatments*



Application of 40 kg P^Gg/ha in the coil ■*• 40 kg P^Qg/ha 
as foliar was on par with 120 kg P^Gg/ha noil application 
and superior to 80 kg and 40 kg p^Gg/ha soil applications 
while 00 kg P^Og/ha soil application gave significantly 
higher seed yield than 40 kg P^Q^/ha eoii application#

Taking two cuts gavo significantly higher seed . 
yield than three cuts while four cuts yielded no seed#

Increasing the level of phosphorus applied in tha 
soil and tha number of cuts significantly increased 
nitrogen, phosphorus and potash..--; recovery.;3 values 
and total protoin yield*

Foliar application of 40 kg Ê Og/iia gave higher 
seed protein content irrespective of tho quantity 
applied in tha sail while cutting treatments had no 
effect on tha some#


