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I. INTRODUCTION

Rice (Oryza sativa L.) is one of the most important

food crops of the world. The area covered under rice in
the world is 145.00 million hectares with a total produc-
tion of 483%.00 m. tonnes and average productivity of 3320
kg per ha (Anon., 1988a).

India has the largest area under rice among the
rice growing countries of the world, but ranks second in
total production after Chine. In India, rice is grown
on an area of 41.0 m. ha with an annual production of
101.95 m. tonnes (4non., 1988a). The average yield per
ha in India is considerably low (2487 kg/ha) as against
otrer countries such as Australia (7179 kg/ha), Spain
(6391 kg/ha), U.S.A. (€178 kg/ha), Japan (5825 kg/ha)
and thina (5301 kg/ha). One of the main reasons for
the low productivity of rice in India is due to low
consumption of fertilizers and peoor fertility status of

the soil.

The total area under rice in Karnataka is 10.48
lakh ha, with an annual production of 28,14 lakh tonnes

and average yield of 2827 kg per ha (£4non., 1990).



Nitrogen is a key input in increasing the rice
vroduction. Urea is the principal source of nitrogen
now teing used in India, tut the fertilizer use effi-
ciency is low in rice cultivation due to the losses of
nitrogen from urea, which werereported to range from
60-20 per cent under poor manegement situations (Farr,
1967). TFoor utilization of nitrogen by rice is largely
due to N¥-losses from the soil through run off, leaching

and denitrification.

The present fertilizer shortage and the universal
hike in fertilizer prices have generated serious inte-
rest in the efficient use of fertilizers for rice. COCne
of the ways to reduce fertilizer nitrogen consumption
and N-losses is to substitute nitrogen through the green
manure crops. Work carried out at IRRI, Philippines, in
recent years has shown that the efficiency of green
manure and chemical fertilizers were similar (Morris
et al., 1986). Green manure which can accumulate very
high amount of nutrients in a short time would act as
an alternate source of fertilizers and have the po-
tential to cover the substantial portion of nitrogen

requirement by rice.



Sesbania rostrata a tropical legume is gaining
importance as green manure in rice production. It is
superior to other traditionzl green manure species by
having the atility to nodulate on both roots and stem.
It is reported to putforth fast growth with high nitro-
gen accumulation in a short time, substituting substan-
tial amounts of nitrogen in the rice production(Rinaudo
et al., 1983). Profuse stem nodulating ability provides

an additional oprortunity to fix nitrogen under flooded

conditions (Meelu et al., 1988).

In order to study the effect of S. rostrata, a
stem nodulating green manure on transplanted rice an
experiment was conducted during kharif 1990-91 at the
Agricultural Research Station, Kathalagere, of the
University of Agricultural Sciences, Bangalore, with

the following specific objectives.

1. To assess the effect of S. rostrata green
manure alone and in combination of diffe-
rent levels of fertilizer nitrogen on growth and

yield of rice and on nitrogen economy.



To study the uptake of nitrogen by
rice in relation to in situ incor-

poration of S. rostrata green manure,

To study the effect of in situ incor-

poration of S. rostrata green manure

on total nitrogen status in the soil.
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II. REVIEN OF LITERATURE

In an effort to know the influence of Sesbania
rostrata, a stem nodulating green manure for nitrogen
economy in rice production, an attempt has been made

here under to review the earlier work done on Sesbania

rostrata.

2.1 Nodulation pattern of Sesbania rostrata

Most nitrogen-fixing legumes have nodules on
their root system. However, S. rostrata a tropical
legume forms nodules on stem as well as roots and

so is characterised by gcod nitrogen fixing potential.

Treyfus and Dommergues (1981) in their investi-
gations at IRRI, Philippines, found that S. rostrata
with Rhizobtium inoculation produced nitrogen fixing
nodules both on roots and stem and had 5-10  times
more nodules than most nodulating green manure species

due to its profuse stem nodulation.

In a more detailed study in Ihilippines, Dreyfus
et al. (1S85) observed that the pre-determined nodula-
tion sites on the stem, which were arranged in vertical

lines formed nitrogen fixing nodules when infected by



specific strains of Rhizobium. Further, they also
observed that the nodulation was regular and prefase
durine rainy season than in cold and dry season,
which was attributed to its sensitivity to photo

reriod, temperature and humidity.

Saint Macary et al. (1985) in Philippines, found
that thé nodulation on the stem of S. rosirata was not
directly linked to flooding and they opined that at 43
days after sowing, the stem nodules were numerous and
active, which enabtled the species to reduce more acety-

lene than did the root nodules on S. sesban.

Work conducted at IRRI, Philippines, on S. rostrata
indicated that +the stem nodules formed continuously
throughout the growth of the stem and remained sensitive
to the Rhizobium infection. The mode of infection was
unique as it involved both an intercellular invasion by
Rhizobium and development of infection threads (Dreyfus

et al., 1985).



In the experiment at IRRI, Fhilippines, it was
obtserved that the nitrogen fixing activity (acetylene
reduction activity) of stem nodules of S.rostrata was
mainly due to nodules formed at third and fifth week
after sowing of S. rostrata, which indicated that fifth
week after sowing of S. rostrata as the most suitable

time for Rhizobium inoculation (Anon., 1985a).

2.2 Rhizobium inoculation to S. rostrata

Dreyfus and Dommergues (1981) at IRRI, Philippines,
igsolated two types of strains, viz., stem strains, capa-
ble of nodulating toth stem and root and root strains
which nodulate root only. A physiological study showed
that stem strain CRS-571 had the ability to grow with

atmospheric nitrogen as the sole N-source.

Dreyfus et al. (1985) in Philippines, observed
that the seed inoculation of S. rostrata induced com-
plete root nodulation, but only partial stem nodula -
tion,while the shoot inoculation of S. rostrata when
plants had attained a height of 50-80 c¢m by Rhizobium
gtrain ORS-571 induced the satisfactory profuse stem

nodulation.



In a green house experiment at IRRI, Philippines,
it was observed that the seed and stem of S. rostrata
inoculated by Rhizobium strain ORS-571 produced signifi-
cantly more root and stem nodules and higher nitrogenase
activity compared to the uninoculated plants which pro-
duced only root nodules. The results also showed that
plants grown under unflooded conditions had more nodules

and nitrogenase activity than those grown under flooded

conditions (Anon., 1986a).

Radhakrishna et al. (1990) in Bangalore reported
that stem nodulation was occurred in five days when 30
days old plants of S. rostrata were sprayed with Azo-
rhizobtium strain SRN 23 and opined that the indigenous
isolate SRN 3 was better in the efficiency due to better
adoption to the ecological faetors of the region. Further,
they opined that compared to seed inoculation, spraying of

the culture suspension to the stem produced higher number

of nodules and maximum nodule dry weight.

Shivaram et al. (1991) in Bangalore, reported that

seed inoculation with Azorhizobium culture produced good

nodulation in roots as well as stem and the spray of the
culture to S. rostrata plants at the age of 25 to 30 days

induced profuse stem nodulation.



2.3 Nitrogen accumulation by S. rostrata

Rinaudo et al. (1983) in Senegal, estimated the
accumulation of 267 kg N per ha by S. rostrata under

water-logged conditions in 52 days.

Saint Macary et al. (1985) observed that 3.
rostirata could fix nitrogen even when the root system
was submerged as it had active stem nodules and they
opined that S. rostrata is a promising green  manure

for rice under flooded conditions.

In one of the field experiments at IRRI, Fhilip-
pines, it was found that S. rostrata accumulated more
than 200 kg N per ha in 58 days and 165 kg per ha in

44 days (Anon., 1985b).

Crozat and Sangchyosawat (1985) in Thailand re-
ported that S. rostrata fixed 131 kg N per ha in 55

days under water-logged conditionms.

In a pot experiment at IRRI, Thilippines, it was

estimated that the uninoculated S. rostrata plants had



the lowest N- fixation potential (75.6 kg N per ha)
because of poor stem nodulation, while the stem +

root inoculated plants had the highest N-fixation
potential amounting to 254.8 kg N per ha due to profuse

stem nodulation (Anon., 1987a).

In a field experiment at IRRI, Fhilippines, it
was observed that the presence of high level of in -
organic nitrogen in the soil had not inhibited the N-
fixation of S. rostrata unlike other legumes as S.

rostrata nodulates on the stem (4non., 1987b).

Ndoye and Dreyfus (1988) in Senegal, in a green
house experiment found that S. rostrata fixed more
nitrogen (0.78-0.68 g N/plant) in 60 days, while 3.
sesban, a non-stem nodulating svecies fixed 0.06-0.05
g N per plant. Further, it was estimated that about
83-109 kg N per ha and 7-18 kg N per ha could be fixed

in 60 days by S. rostrata and S. sesban, respectively.

Morris et al. (1989) in Philippines, showed that

the mean nitrogen accumulation by S. rostrata  under

10
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flooded cond itions was 90 kg per ha in 48 days and 164
kg per ha in 60 days, whereas under unflooded conditions
it was 128 kg per ha in 48 days and 198 kg per ha in 60

days.

Halepyati and Sheelavantar (1990a) in Dharwad,
reported that S. rostrata with higher plant density
per ha (666,000 pl/ha) had the highest N-accumulation

(177.7 kg per ha) at 56 days after sowing.

Kulasooriya and Samarakoon (1990) in Sri ILanka
opined that decapitating the young S. rostrata plants
prior to stem inoculation with Rhizobium had produced
the higher acetylene reduction activity (49.7/pmol/hr)

and highest N-vield (128.5 mg/plant).

Radhakrishna et al. (1990) in Bangalore, reported
that tasal application of phosphorus fertilizer to S.

rostrata plants and stem inoculation with Azorhizobium

culture increased the biomass production (14.55 g/plant)
and nitrogen uptake by S. rostrata plants (582 mg/plant)
and they opined that high nitrogen fixing potential of
S. rostrata was due to the increased formation of stem

nodules.



Shivaram et al. (1991) in Bangalore, estimated

that S. rostrata accumulated 150 to 180 kg nitrogen

ver ha in 45 to 50 days after emergence.

2.4 Biomass production of S. rostrata

Furoc et al. (1985) in Fhilippines, estimated
that S. rostrata produced dry matter yield of 7.7
t  per ha in 61 days with 176 kg nitrogen yield per
ha, whereas the dry matter yield after 49 days was
2.6 t per ha with N-yield of 89 kg per ha. They also
opined that flooding the field 25 days prior to in -

corporation of biomass reduced the dry matter and N-

yields by about 25 per cent.

Saint Macary et al. (1985) in Fhilippines,
showed that in flooded conditions the biomass pro-
duction per plant and per unit area was higher from
S. rogtrata than S. sesban. They observed that the
plant population reduction due to flooding was greater

for S. sesban (20 per cent) than for S. rostrata.

Treneo et al. (1987) in Philippines, in a green

house exveriment on S.rostrata observed that S.rostrata
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produced the same biomass under both flooded and uﬁ-
flooded conditions, and opined that its biofertiliza-
tion potential could not be diminished by flooding.
Purther, they also noticed that the nitrogen fixation
in root nodules was reduced significantly by flooding,

but such reduction was not noticed in the stem nodules.

A field experiment conducted in Philippines,
showed that phosphorus fertilization to S. rostrata
significantly improved the growth and btiomass produc-
tion and the highest total dry matter yield was ob-
tained with the application of 60 kg P205 per ha
(Anon., 1987a).

In another experiment in Fhilippines, on S.
rcstrata it was found that lesser biomass of roots
was produced under un-flooded than under flooded
conditions. Under flooded conditions, it was noticed
that the roots were more fibrous and whitish and a
tuber like structure similar to that of raddish was
formed from the tap root which served as a mechanism
for adoptation of S. rostrata to the flooded condi-

tions (fnon., 1987a).



Furoc et al. (1988) in Fhilippines, reported that
the dry matter yield of S. rostrata was 5.27 t per ha.

1.08 t per ha and 0.29 t per ha at the age of 45 days,

30 days and 20 days, respectively.

Halepyati ané Sheelavantar (1990a) in Dharwad, found
that S. rostrata with higher plant density (666,000 pl/ha)
produced the highest fresh tiomass (23.0 t/ha) at the time

of incorporation i.e. eight weeks after sowing.

Thakur (1991) in Bihar, reported that S. rostrata
added more drv matter (4.3 t/ha) than S. aculeata (4.2
t/ha) and further showed that the P-arplication at sow-

ing of S. rostrata was superior to F- applied at puddling.

2.5 Age and method of incorporation of S. rostrata

In a field experiment at IRRI, thilippines, it
was observed that S.rostrata sown as inter crop when
rice was transplanted, shared basal N-applied . ta
rice, but the N- was reincorporated into the soil with
green manure incorporation and increased the rice grain

yield. However, it was observed that S. rostrata sown

14
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before rice and incorporated into the soil at 40 days
of emergence increased the total dry matter yield of

rice and also nitrogen accumulation (Anon., 1985a).

Soil incorporation of 43 days old S. rostrata
green leaf manure produced significantly higher grain
vield ancd higher total dry matter yield of rice than
the surface application of green manure at IRRI,
Philippines. The results also confirmed that in situ
incorporation of S. rostirata significantly increased

the total dry matter yield of rice (4non., 1985a).

In one of the studies at IRRI, Fhilippines, it
was found that the biomass production of S. rostrata
after 65 days of sowing was doutle than that of 45
days 0ld crop. The incorporation of the biomass after
65 days of sowing significantly increased the tiller

number and grain yield (Anon., 1986b).

Ranvir Singh et al. (1928) in Bihar, found that

—

45-6N0 days old S. rostrata accumulated €60-90 kg N per

ha an”? soil incorporation of the green tiomass before

T, €701
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rice transplanting increased the rice yield by 3.7
t per ha, while €0 kg inorganic nitrogen per ha in-

creased the rice yield only by 1.7 % per ha.

Morris et al. (1989) in Fhilippines, opined
that regardless of flooding, herbage yields and N-
accumulation in 60 days old crop of S. rostrata was

higher than that of 48 days old crop. Further, the

ineorporation of 60 days old S. rostrata sigmificantly

increased the procductive tillers and grain yield of

rice.

Palaniappan and Budhar (1989) in Coimbatore,
found that S. rostrata incorporated 15 days prior
to transplanting of rice at 12.5 t per ha signifi-
cantly increased the productive tillers, panicles

2
per m and grain yield of rice.

Halepyati and Sheelavantar (1990a) in Dharwad,
reported that 56 days old S. rogstrata incorporated
into the soil one day prior to rice transplanting
significantly increased the rice grain and straw

yield with varying levels of added nitrogen.

16
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2.6 Green manuring of S. rostrata and Nitrogen release

The results of a green house experiment conducted
at IRRI, Philippines, revealed that the NH4+-N released
after incorporation of S. rostrata was higher +than the
N-released by azolla. The highest concentration of NH4+—N
was found in the top soil during the first 20 days after
flooding. Further, the kinetics of NH4+-N in the field
experiments was similar to that in pot experiment, but
there was an increased release of NH4+-N at the end of
the season (Anon., 1986¢).

Higher NH *_N level was observed during the first

4
Z-weeks after rice transplanting with the in situ incor-
poration of S.rostrata green manure compared to the un-

fertilized control, at IRRI, Thilippines (Anon., 1987b).

In one of the studies in Fhilippines, it was obser-
ved that the exchangeable NH4+ ~N values from basally
incorporated S. rostrata alone was highest at 21 days
after transplanting of rice, which gradually decreased

to a very low level after 14 days (4non., 1988b).
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Furoc et al. (1989) in Philippines, reported
that S.rostrata incerporation released NH4+-N sharply
within ten days of incorporation exceeding or equalling
that from the chemical inorganic nitrogen application
(20 kg N/ha) and further opined that 60 days old S.
rostrata incorporation caused the greatest and most

. + .
sustained NH4 ~N increase.

In the investigations of Khind et al. (1987) it
was observed that the incorporation of S. rostrata
c aused marked increase in water soluble Ca, Mg, P, Fe
and Mn, the increase was highest at four to eight days

after flooding and decreased subsequently.

Nagarajah et al. (1989) in Philippines, estimated
that apparent NH4+-N release after incorporation of S.
rostrata ranged from 44-81 per cent, but the range for
Azo0lla was 27 to 52 per cent. They observed that soil
solution and exchangeable NH4+ -N increased initially,
tut levelled off between 30 to 80 days after flooding
for S. rostrata and 20 to 40 days after flooding for
Azolla. Further, they opined that apparent recovery of
added green manure -N varied from 29-67 per cent  and

almost all N-released from the green manure was recovered

in the rice plant.



2.2 Bffect of S. rostrata on Nitrogen substitution
and rice yjields

Addition of nitrogen to a legume crop is not
usually necessary since the legume is capable of
fixing nitrogen by itself, but an application of
phosphate and potash fertilizers often stimulates
the growth of the crop. The fertilizers added serve
the Adual purpose of increasing directly the yield of
green manuring crop as well as that of succeeding crop
ags it is available after the incorporation into the

soil.

Rinaudo et al. (1983) in Senegal, found that in-
corporation of S. rostrata alone resulted in a grain
yield increase of 3.72 t per ha which could be equiva-
lent to that obtained by 130 kg inorganic nitrogen per
ha and also observed that soil N-status was significant-
ly improved after the harvest of rice crop, which could

benefit the subsequent rice crop.

Experiment conducted at IRRI, Fhilippines showed
that the incorporation of S. rostrata green manure in-
creased the rice grain yield by 1.3 t per ha and 0.7 ¢t
per ha over the unfertilized control and over the treat-
ment that received 60 kg inorganic nitrogen per ha

respec tively (Anon., 1985b).
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Dreyfus et al. (1985) in microplots trial on
S. rostrata at Senegal, found that incorporation of
S. rostrata resulted in a grain yield of 584 g per m2,
which is more than double the yield obtained by the
control plot (212 g/mg). Further, they observed that
the effect of inorganic (NH4)ZSO4 - fertilizer was
significantly less pronounced than that of S.rostrata.

~“amara and Diara (1986) in Senegal, reported a
saving of more than 50 per cent of recommended nitrogen

fertilizers (120 kg ¥/ha) with S.rostrata in rice pro-

duction.

In a field investigation in Philippines, Ireneo
et al. (1987) found that incorporation of S. rostrata
alone gave rice grain yields comparatle to the yield
obtained by €0 kg N per ha, and concluded that S.rostrata

could supply N-requirement of transplanted rice upto 60

In a field exvperiment in Philippines, it was found

that, the in situ incorporatiou of S. rostrata green

manure before rice transplanting gave more rice yield (4.5
t/ha) than the prilled urea application of 60 kg N per bha
(4.0 t/ha) (fnon., 1987c). In a subsequent study basal
incorvoration of S. rostrata tefore rice transplanting
had given significantly higher yields (.7 t/ha) compared
to control (4.6 t/ha). Further, the vields obtained by

S.rostrata incorporation alone and S. rostrata + 29 kg N

20
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per ha were comparable (4non., 1988b). During wet season,
the rice yield obtained by the incorporation of  S.
rostrata green manure alone (5.4 t/ha) was comparable to
the rice yield ottained by 90 kg N per ha, as urea (5.1

t/ha).

Morris et al. (1989) in Philippines, reported that
S. restrata incorporation alone yielded 4.0 t per ha of
rice crain, which was significantly higher than the yield
obtained by the apvlication of 60 kg N per ha (3.7 t/ha)
nnder flooded conditions, and they opined that S.rostrata
co1ld suprly N-requirement of rice upto 60 kg fertilizer
N per ha. Further, they also found that S.rostrata could
accumulate sufficient N between 48-60 days to increase
the rice yields more than 2.0 t per ha compared to control

(no -N source).

Rabindra et al.(1989) at Regional Research Station,
Mandya, reported significantly higher rice grain yield (5.2
t/ha) when S. rostrata green manure with 70 kg ¥ per ha as
urea was aprlied, compared to the yield obtained by 100 kg
N per ha as urea (4.5 t/ha). They also reported that the
rice grain yield ottained by S. rostrata incorporation
alone (3.4 t/ha) was comparable with that of the yield
otrtained by 70 kg W per ha as urea, and concluded that

nse of S. rositrata could substitute for fertilizer - N
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upto 70 kg per ha in rice production and cost involved
in supplying N-through S. rostrata was less compared to

the urea cost to supvly the same quantity of nitrogen.

Halepyati and Sheelavantar (1990b) at Dharwad,
found that the incorporation of S. rostrata green
manure alone gave as much grain yield (4.63 t/ha) as
did the treatment receiving 100 kg N per ha as urea
(4.55 t/ha) and opined that 100 kg N per ha could be
subtstituted by S. rostrata green manure in rice produc-
tion. Further, they also reported that increasing
applied nitrogen with S. rostrata has further signifi-
cantly increased the rice grain yield and also raised

the N-status of the soil after harvest of the rice crop.

Kalidurai and Kannaiyan (1990) in Tamil Nadu,
found that S. rogtrata along with 60 kg N per ha
through neem coated urea gave the highest grain yield

(6.2 t/ha) and straw yield (15.1 t/ha) under wet season.

Thangaraju and Kannaiyan (1990) in Coimbatore,

onined that incorvoration of S.rostrata green manure

(2 kg ver v?) alone yielded significantly higher rice



grain yield (5.6 t/ha) and straw yield (10.7 t/ha)
compared to 100 kg N per ha applied as urea super
granules (USG), which yielded 5.1 t per ha rice

grain and 11.0 t per ha straw. Further, they observed
that grain yield was significantly higher with 8,
rostrata + 100 kg N per ha as urea super granules

(6.6 t/ha).

Thakur (1991) in Bihar, showed that the rice
grain yield obtained by the incorporation of S.
rostrata green manure with 40 kg N per ha as urea
2.3 t/ha) was comparable to the yield ottained by
20 ¥g N ver ha as urea (3.3 t/ha) and concluded that
S. rostrata could substitute 40 kg ¥ requirement of

transvlanted rice.



MATERIAL AND METHODS



ITI. KATEZRIAL AND METHOUS

A field experiment on "Effect of green manure

of Sestania rostrata in conjunction with nitrogen

levels on the growth, yield and nitrogen economy of
rice" was carried out during the kharif season 1990~
91, The details of the material used and methodology
adorted during the course of investigations are fur-

nished in this chapter.

2.1 Experimental site

The experiment was conducted in plot No.3 of
'N' block at the Agricultural Research Station,Kathala-
gere, Shimoga District in the southern transition zone
of Ksrnataka during kharif 1990-91. This research sta-
tion is located in Bhadra Command area with irrigation
facility for nearly 9 to 10 months in a year. The Research
Station is situated at 13°2' N latitude and 76°15' B longi-

tade at an elevation of 561.6 metres atove mean sea level.

3,2 Soil and its characteristics

Topography of the 1land in experimental site was
fairlv uniform with a gentle gradient towards the western

side. The compcsite soil samples were ~ollected from
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each replication of the experimental plot from the
top O to 30 cm layer before sowing S. rostrata. These
samples were analysed for the physical and chemical
proverties and the data along with the methods of

their determination are furnished in Table 1.

Soil from each treatment plot was analysed for
total nitrogen btefore imposing the treatments and also

after the harvest of rice crop.

3.3 N"limatic conditions

The mean weather data of ten years in respect of
rainfall and the data on total rainfall, maximum and
minimum temperature, relative humidity that prevailed
during the period of crop growth (July to ﬁovember 1990 )
at the Agricultural Research Station, Kathalagere are

presented in Appendix-I.

The annual ncormal rainfall of the Agricultural
Research Station, Kathalagere was 559.98 mm. The rain-
fall was distrituted from March to November with +two
reaks, one during July (91.13 mm) another in September

(119,46 mm).
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Table 1. Pnysical and chemical rroperties of the soil of the
experimental site at Agricultural Research Station,

Kathalagere

—— G S . - - - D e A e R S G T G S GR WD R G Y G e - em =

Soil properties Value Remarks

- —— - G - G =

Method of determination

A. Thysical
properties

1. Coarse sand (%) 28.88 -

2. Tine sand () 22.10 -
2, Silt (%) 1€.€6 -
4. Clay (%) 30.64 -
5. Textural class .Clay-
loam
6. Fielgd
capacity (%) 17.40
7. Bulk density 1.57 -
(g/ce)
B. Chemical
Properties
1. Soil pH 6.50 Normal

2. Crganic carton(%) 0.52  ledium

3, Total Medium
nitrogen(kg/ha) 629.00

4. Available 11,00 Low
¥, 0s (kg/ha)

5. Available 216,00 Medium

K,0 (kg/ha)

- - - G S S R S G T S G R D WD GRS AR G -

International

Pipette.
method

(Piper, 1966)

Field method
(Piper, 1966)

Core Sampler method
(Fiper, 1966)

pH meter (Jackson, 19€7)

Walkley and Black's .
method (Jackson, 1967)

Modified Kjeldhal's
method (Jackson,1967)

Bray's extractant
methed (Jackson,197%)

Flame photometer
method (Jackson, 1973%)



The crop growth period was from July 1990 to
Novemter 1990. The rainfall received during the crop
growth period was less than the normal in June (68.8
mm), July (51.10 mm), September (12.5 mm) and October
(45.4 mm), while it was more than the normal in May
(108.0 mm), August (124.5 mm) and November (84.9 mm).
The total rainfall received during the year 1990 was
50120 mm and it was less by 58.78 mm as compared to

the normal rainfall.

2.4 Cropping history of the experimental site

Generally paddy monoculture was practiced in the
exverimental site at the AgriculturalResearch Station,
Kathalagere. Previous cror on the experimental site
(during kharif 1929) was paddy and the site was kept

fallow during summer, 1990.

3.5 Experimental details

The experimental details are as follows.

3.5.1 Ireatments

There were seven treatments as detailed below.
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T, - No Sesbapia rosirata + no nitrogen (control)

T2 - S. rostrata green manure only

T3 - S. rostrata + 25 kg nitrogen per hectare
Td - S. rostrata + 50 kg nitrogen per hectare
TS - S. rostrata + 75 kg nitrogen per hectare
T¢ - S. rostrata + 100 kg nitrogen ver hectare
T, - Normal practice (100 kg N per hectare)

A common dose of 50 kg P205 per ha and 50 kg
K,C per ha was applied to all the treatments. S.
rostrata green manure biomass was incorporated in
gitu as per the treatments at the age of 55 days.
Same quantity of biomass i.e. 25 kg per plot (18.5
t/ha) was incorporated into the soil of each plot

except in the plot receiving T1 and T7 treatments,

%2.5.2 Design and layout

The experiment was laid out in Completely
Randomized Block Design (CRBD) with three repli-
cations. The layout plan adopted for the experi-

ment is given in Fig.1.

3.5.3 Plot size

Gross plot size ¢ 4.5 mx 3.Cm

Net plot size : 4.0 mx 2.4 m



LEGEND _
Ty~ No Sesbania rostrata ¢« No nitrogen (Control)
Ty~ S rostrata green manure only
T3~ §. lostrata +25 Kg N per ha
T~ S rostrata +50 Kg N per ha
Tg~ S rostratg <75 Kg N per ha 5
TZ- é rostrata «100Kg N per ha N
Ty~ Normal practice (100Kg N per ha)

# Acommon dose of 50kgP,05 and 50Kg Kp/ha amplied to all treatments
o# Equal quantity of S.rostratg green manute biomass (185 t/ha) incorporated
in sity in all the treatment plots except in plots receiving Ty & T7

treatments. 0 e--- Lsmo---s
£
T Ts T =
T7 T2 Tg
3 T3 Ts
Ty T T
T Ty T3
R T7 T2
Ts T¢ T
R-1 R-11 R-111

FIG-1. LAYOUT PLAN OF THE EXPERIMENT
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3.5.4 Spacing

Sesbania rostrata : 30 cm x 10 cm

Paddy ¢ 20 cm x 10 cm

3.5.5 JYariety

'Jaya' variety of paddy was used for the experi-
ment. It is a coarse grain variety having moderately
good tillering habit with plant height of about 83 cm
and matures in 135 days. It responds well to the added

nitrogen having high yield potential.

3,5.6 Land preparatiop

The land was ploughed twice and the clods were
crushed to prepare fine seed bted. Flots were laid out
as per the plan and strong small bunds of sufficient
height were put around each plot and replication +to
prevent surface flow of water between the plots. Smooth-
ening and slight levelling was done within the plots

manually for maintaining uniform depth of water.

3.6 Growing of Sesbhania rostrata green manure crop

2,6.1 Seed treatment

The seeds of S. rostrata were soaked in boiling
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water for % to 4 minutes and then treated with specific
Rhigobium culture after the pretreatment of fungicide

Fmissan.

To treat the seeds with Rhizobium culture, sugar
solution was sprinkled over the seeds uniformly. Later,
Rhizobium culture was mixed properly with seeds wetted
with sugar solution. It was ensured that the seed coat

was smeared uniformly with rhizobium culture.

3,6,2 Sowing of S. rostrata green manure crop

The treated seeds of S. rostrata were dibbdled in
rows with an interrow spacing of 30 cm and intrarow . .
spacing of 10 em in each plot as per the treatment o¢n
27.5.1990. To ensure uniform crop stand in each plot,
gap filling was done wherever necessary after ten days

through direct seeding.

3,6.3 Shoot inoculation of S. rostrata

A liquid culture of specific Rhigobium strain
(CRS-571) obtained from the Department of Microtiology,
ITAS, Bangalore was sprayed on the shoots of S.rostrata
in all the treatment plots after 30 days of sowing to

initiate the stem nodulation.
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2.,6.4 Incorporation of S. rostrata green biomass

The plots were drained when S. rostrata crop
was 55 days old. The plants in the treatment plots
were cut to the ground level and further chopped into
10-20 cm long segments and incorporated into the soil
on 22.7.90. The green biomass incorporated in each
plot was 25 kg (18.5 t/ha) and the corresponding dry

matter was 3.55 t per ha.

3.6.5 Tlant analysis of S. rostrata

The plant sample a2long with stem and leaves
collected at the time of incorporation, was oven
dried at 60°C to a constant dry weight and then ground
in willey mill and analysed for nitrogen content. Ni-
trogen estimation was done by micro-Kjeldhal's method

(Black, 19653.

3,6.,6 Nitrogen accumulation

Nitrogen accumulation in S. rostrata green manure
crop at the time of incorporation was calculated by the

following formula.
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N-per cent in y Dry biomass

rlant sample (kg/ha)
Nitrogen accumulation =
(kg/na) 100
3.7 Growing of paddy

z,7.1 Raising paddy nursery

The land selected for raising nursery was ploughed
twice followed by clod crushing and harrowings to bring
the soil to fine tilth. The field was levelled perfectly
and raised seed teds of 7.5 m long, 1.2 m wide and 0.1 m
height were prepared. Fertilizer at the rate of 450 g of
ammonium sulphate, 280 g super phosrthate, 75 g muriate of
potash and 25 kg compost was applied by opening rows on
the seed beds. Paddy seeds were sown in the small rows
opened bty the side of the fertilizer lines. The seed beds
were irrigated immediately after sowing and maintained at
the saturation level till the germination was complete.
When the seedlings were one inch high, the seed beds were
submerged in a shallow layer of water. One week before
transplanting, each nursery bted was top dressed with 150 g

of urea. Twenty-five days old seedlings were used for

planting.
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3.7.2 Fertilizer application

A common dose of 50 kg IéOS and 50 kg K,0 per
hectare was applied to all the plots at the time of
transplanting of paddy and nitrogen was applied as per
the treatments. Nitrogen was applied in two equal split

doses, half at planting and the other half at panicle

initiation stage.

3763 Transplanting of paddy seedlings

Twenty five days old, healthy seedlings were
uvrooted from the nursery bteds and transplanted in
each treatment plot bty providing an inter row spacing
of 20 cm and intra row spacing of 10 cm. Two to three
seedlings were planted per hill. Transplanting was done
on %0,7.1990, Gap filling was done wherever necessary

after a week through direct transplanting of paddy

seedling.

Transplanting of paddy seedlings was undertaken
one week after the in situ incorporation of S. rostrata

green biomass in the plots.



Plate 1, Green manure crop stand of Sesbania rostata

before in situ incorporation in the treatment

plots.
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3.7.4 After care

Butachlor (machete) herticide was applied to
the s0il in each treatment plot by mixing with sand
and troadcasting uniformly on fifth day after trans-
planting paddy seedlings. Rotary weeder was passed to
remove the weeds and the plots were kept weed free

throughout the growth period.

3.7.5 Irrigation

A thin sheet of water was maintained in the plots
during first ten days after planting. From eleventh day
onwards, water level in the plots was raised to 5 em. In
general, a water level of 3 to 5 cm was maintained upto

ten days before harvesting of the crop.

z,7.6 Plant protec tion measures

Carbofuran granules at the rate of 18.5 kg per
ha was aprlied to the plots on 25th day after trans -
planting and spraying of Endosulfan was done on 50th

ar? 70th day after transplanting.

%2,7.7 Harvesting

Crop was harvested on 23.11.1990 with a total



crop period of 140 days. First, all the border rows were
harvested by cutting at the base, and threshed separately.
Afterwards, the crop in the net plots was harvested and
threshed. The grains were cleaned by winnowing and dried

in the sunlight.

Z.8 Collection of experimental data

Five plants were randomly selected in the net plot
area of each treatment and tagged for the observations on
growth vparameters, at various growth stages and yield para-
meters at harvesting stage. Cbservations were recorded at
a regular interval of 30 days after transplanting paddy and

at harvesting stage.

Five plants at random were uprooted from the gross
rlot area and used for the recording of dry matter accumu-
lation at different growth stages and also at harvesting
stage. Crop from the net plot area was harvested, weighed

and used for recording yield.

3.2.1 Growth psasrameters of paddy

2.8.1.1 Flant height

Plant height was measured from ground level to

the tip of the top most leaf and after panicle emergence,



the height was measured upto the tip of the tallest
panicle. The mean plant height of five plants was

expressed in centimetres (ecm).

72,2,1,7 Total tiller number

The total number of tillers was recorded in
tagged five plants by counting the number of tillers
per hill at various growth stages. Mean of five plants

was expressed as the number of tillers per hill.

3.8.1.3 Leaf area per plant (cmz)

Leaves from the five plants, which were selected
for the record of dry matter accumulation were separated
and leaf area was recorded by directly feeding the leaves
into the LI-3100 leaf area meter (from LI-CCR, Inc/LI-CCR
Itd., Nebraska, ".S.A.). The mean leaf area of five plants

was computed.

2.,2.1.4 Leaf area index (LAI)

Leaf area index is a measure of the extent of
crovo canopy covering the land. It was computed by using

the formula suggested by Watson (1952).

Leaf area per plant

LAT =
land area occupied by the plant
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3,8.1.5 Leaf area duratjon (LAD)

Leaf area duration is the integral of LAI over
the growth period and was worked out as outlined by

Fower et al. (1967). The formula reads,

LAI1 + LA12

LAD = X (t2 - t1)

where,

LAI1 and LA12 = periodical observation on

leaf area index at an inter-

val between time t1 and t2.

LAD thus calculated was expressed in days.

3.8,1.6 Dry matter production and accumulation

Five randomly selected plants at different
growth stages were separated into leaf, stem and
panicles, and were dried at 60°C to constant weight.
Drv weight of leaves, stem and panicles was recorded
separately. The mean dry weight of five plants was

computed and expressed in g per plant.

3,8,2 Vield parameters

Five plants tagged in net plot area on which



the observations on growth parameters were recorded,
were also used for recording the observations on yield

parameters.

3.8.2.1 Number of panicles per hill

The number of fully exerted and grain bearing
panicles per hill was counted at maturity on all the
five tagged plants. The mean of five plants was expres-

sed as the number of panicles per hill,

3,8,2.2 Panicle length (cm)

Twenty panicles were randomly selected from the

net plot. Length of each panicle was measured from the

tase of the panicle to the tip. The mean length per pani-

cle was then calculated.

3.2.2.3 Single panicle weight (g)

Twenty randomly selected panicles from net plot
area were weighed and the mean was calculated, expressed

as g per panicle.

38
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3.8.2.4 Number of grains per panicle

The numter of fully developed grains per panicle
were counted from all the panicles of each hill and ave-
rage was worked out and expressed as the number of grains

per panicle.

3.2,2,5 Thousand grain weight (g)

tne thousand grains were counted and separated
from the sample obtained from the net plot grain yield,

weighed and then expressed in g.

3.8.2.6 Sterility percentage of spikelets

The totally undeveloped or poorly developed
grains per panicle and total number of grains per
panicle were counted. The spikelet sterility was
calculated by the formula,
Total number of undeveloped
grains per panicle
Spikelet sterility (%) = x 100

Total number of grains per
panicle

3.,8.2,7 Grain vield

The crop in the net plot area was harvested
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discarding the border rows. The grains were threshed,
winnowed, cleaned and dried under sunlight, The dried
grain weight of each plot was recorded and it was ex~

pressed as grain yield in quintals per ha.

%.8.2.8 Straw yield

After threshing, the straw from the net plot
area was sundried for a week and weight was recorded.

The straw weight was then expressed as quintals per ha.

2.2,2.9 Harvest index

Harvest index was calculated by using the formula

as outlined by Donald (1962 ).

Bconomic yield

Harvest index =
Biological yield

3.2.73 Plant analysis

Plant samples collected to record the dry matter
produc tion and its accumulation at various growth stages
were used for chemical analysis. The plant samples were
oven dried at 60°C and ground in willey mill and analysed

for nitrogen content.



2,8,%,1 Nitrogen content (%)

Nitrogen in the plant was determined by micro-
Xjeldhal's method as outlined by Black (196%). At har-
vesting stage nitrogen content in the rice straw and

grain was determined separately.

%,8,%,2 Nitrogen uptake (kg/ha)

Based on the nitrogen per cent and dry matter
of the plant part, the nitrogen uptake (kg/ha) in diffe-
rent parts was calculated, and from which the total up -
take (kg/ha) by the crop at different growth stages was

computed.

Nitrogen uptake N % in straw

by straw or or grain Dry weight of
i = X straw or grain
grains (kg/ha) 100 e

2.8.4 Soil analvsis for nitrogen

Composite soil samples from O to 30cm depth were
collected tefore sowing of S. rostrata and after the har-

vest of rice crop from each treatment plot. The soil

41

samples were dried in shade and finely powdered with wood-

en pestle and mortar to pass through 2 mm sieve. This
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soil sample was used for estimating total nitrogen
content following the modified micro-Kjeldhal's method

as outlined by Jackson (1967).

3.8.5 Statistical analysis of the experimental data

The experimental data were subjected to stati-
stical test as per Fisher's method of Analysis of
variance for completely Randomised Block Design as

outlined by Sundararaj et a2l. (1972).

The level of significance used in 'F' and 't

tests was 5 per cent.

Nritical difference values were calculated
wherever the 'F' test was significant and in other
cases, values of standard error of means have been

furnished,
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IV. EXPERIMENTAL RESULTS

The results of the experiment conducted during

kharif 1990-91 at the Agricultural Research Station,

Kathalagere, to study the effect of Sestania rostrata
on growth and yield of rice and on nitrogen economy

are presented in this chapter.

4.1 Nitrogen content (per cent) in S. rostrata

Nitrogen content in the S. rostrata plant
sample at the time of incorporation into the soil

was 4.2 per cent on dry weight basis.

4.2 Nitrogen accumulation(kg/ha) by S. rostrata

Nitrogen accumulated by the S. rostrata green
biomass at the time of incorporation was 149.1 kg per

ha on dry weight btasis.

4.3 Growth parameters of rice

4.%3,1 Plant height of rice (cm)

The data on the plant height as influenced by

the in situ incorporation of S. rostrata green manure

along with different nitrogen levels at various growth

stages are furnished in Table 2.
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Tatle 2. Flant height (cm) of rice as influenced by in situ
incorporation of Segtania rostrata green manure
along with different nitrogen levels at various

growth stages

- - G . e T T G 4 e VD S R e IR W D T ED G G S G G e S e G S S G WS T e - . SR A G = o

Treatments 30 DAF 60 DAP 90 DAF haﬁsest
T, : No S. rostrata + 32.47  41.37 55.36 60.27
no nitrogen(control)

T, S. rostrata only 37.93  48.60 62.97 67.46

T3 : S. rostrata + 25 kg N 38,63 53.40 67,53 72,6%

T, + S. rostrata + 50 kg N 45.93 61,27 74.90 79.03

Te : S. rostrata + 75 kg N 49.70  65.67 79.23 85,23

T¢ : 8. rostrata + 100 kg N 52,70  66.36  84.67 87.27
: 1 i

Ty t Normal practice 44,90 59.70  74.03 77.97
(100 kg N/ha)

Mean 43.18 56,62 71.24 75,69

S.Em.+ 1.67 1.79 1.19 1.35

7.D. at 5% 5.15 5.53 3.68  4.18

- e S —— - - - — - - . e S = S T S Y W A o S e S e e . S - - — -



Incorporation of S. rostrata green manure along
with different nitrogen levels had significant effect

on plant height of rice at all growth stages.

At harvest, maximum plant height was recorded
with the treatment receiving S. rostrata + 100 kg N
per ha (87.27 cm) followed by S. rosirata + 75 kg N
rer ha (85.2% cm) and both were significantly higher
than the plant height recorded in all other treatments.
The plant height recorded in the treatment S. rostrata+
50 kg W per ha (79.03 cm), was on par with that of nor-
mal tractice receiving 100 kg N per ha (77.97 cm). Low-
est plant height was observed in the control which re-
reived no S. rostrata and no nitrogen (£0.27 cm) and was

eaignificantly differen+t from all other treatments.

At all other growth stages, the treatment receiv-
ing S. rostrata + 100 kg N per ha recorded the maximum
plant height followed ty the treatment receiving S.
rostrata + 75 kg N per ha which were significantly
higher over the control, which received no S.rostrata
and no nitrogen. However, at 3C DAT and 60 DAT the
plant height recorded in the treatments receiving S.

rostrata alone and S. rostrata + 25 kg N per ha, S.

40
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T

rostrsta + SO kg N rer ha and 5. rostrata + 75 kg N per

ha, were on par with each other.

4.3%.2 Number of tillers per hill

The data on the numbter of tillers per hill as
influenced by in situ incorvoration of S. rostrata green
manure along with different nitrogen levels at various
growth stages are furnished in Table 3 and the number of

tillers per hill recorded at harvest is depicted in Fig.2.

Incorporation of S. rostrata green manure along
with different nitrogen levels had significant effect

on numter of tillers per hill at all growth stages.

At harvest, the treatment receiving S. rostrata +
100 kg N per ha recorded the highest number of tillers
per hill (13.73) closely followed by S. rostrata + 75 kg
N per ha (13.27), which were significantly superior to
all other treatments. The number of tillers per hill with
the treatment receiving S. rostrata + 52 kg N per ha
(11.93) and that in the normal practice receiving 100 kg
¥ per ha (11.73) were on par with each other., Significant-
lv, lower numter of +illers per hill was recorded in con-

trol plot (6.27) as against 211 other treatments.
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Table 3. Number of tillers per hill of rice as influenced by
in situ incorporation of Sesbania rostrata green
manure along with different N-levels at various

growth stages
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At

Treatments 20 DAY 60 DAY 90 DAr harvest
Ty : No 5. rostrata + 1.87 8.53  8.07 6.27

no nitrogen(control)
T, S. rostrata only 2.40 11.20 9.93 8.20
T3 : S. rostrata + 25 kg N 2.73 12.73 11.47 10.13
T4 : S. rostrata + 50 kg N 3,40 15.33 13.27 11.93
T5 : S. rostrata + 75 kg N 3,87 16.47 15.00 13.27
T6 : S. rostrata + 100 kg N 3,93 16.87 15.40 13,73
T7 : Normal practice 3,60 15.13% 13.00 11.73
(100 kg N/ha)

Mean 3.12 13.75 12.31  10.75
S.Em.+ 0.12 0.37  0.48  0.40
2.D. at 5% N.3%6 1.13 1.47 1.24

-——— A . v e e - P I R . G T T ST TS T e e e o e S - T R TR - ——— - = —



LEGEND

Ty = No Sesbania rostrata « No nitrogen (CONTROL)
T, = Sesbania rostrata Green manure only

T3 = Sesbania rostrata « 25kg N per ha

T4 = Sesbania rostrata « 50kgN per ha

Tg = Sesbanig rostrata « 75kg N per ha

Te = Sesbania rostrata « 100kg N per ha

T7 © Normal practice (100kgN per ha)
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FIG.2. NUMBER OF TILLERS PER HILL OF RICE AS INFLUENCED
BY IN SITU INCORPORATION OF S rostrata GREEN MANURE
ALONG WITH DIFFERENT NITROGEN LEVELS AT HARVEST.



At all other growth stages, the treatment receiv-
ing S. rostrata + 100 kg N per ha recorded the maximum
number of tillers followed bty S. rostrata + 75 kg N per
ha and toth were significantly superior to all other
treatments. However, at %0 DAP the number of tillers per
hill with the treatment receiving S. rostrata alone(2.40)

was on par with that of S.rostrata + 25 kg N per ha(2.73).

4.%.3 Leaf area index (LAI) of rice

The data on the leaf area index (LAI) as influ-
enced by in gitu incorporation of S. rostrata green
manure along with different nitrogen levels at various

erowth stages are presented in Table 4.

Incorporation of 3. rostrata green manure along
with different nitrogen levels had significant effect
on TLAT at all growth stages. Maximum Lil was observed
at 90 TAT in all treatments, the treatment receiving
S. rostrata + 100 kg ¥ per ha {(5.68) and S. rostrata +
75 kg N per ha (5.46), being significantly superior to
all other treatments. LAI in S. rostrata + 50 kg I per
ha (5.11) was on par with that recorded with normal
practice receiving 100 kg N per ha (5.11). Lowest LAI
wae recorded with the contrcl plet (3.85), which was
significantly cdifferent as comrpared to the treatment

receiving S. rostrata green manure alone (4.37).

48 .
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Tatle 4. Leaf area index(LAI) of rice as influenced by in situ
incorporation of Sesbania rostrata green manure along
with different N-levels at various growth stages

o T T P T 0 " o T o T ot 0 = WP 0 P % e 5 0 "ot T o o 8 = o " e = En e - - = . o = -

. A
Treatments 30 DAT 60 DAF 90 DAF harzest
T, ¢ No 3. rostrata + D.86 .67 5.9 1.54
no nitrogen(control)
T2 : S. rostrata only 1.05 3,38 4.37 2.16
TB S. rostrata + 25 kg N 1.17 3.85 4,76 2.2
TA S. rostrata + 50 kg N 1.28 4 .21 5,11 2.88
T5 : S. rostrata + 75 kg N 1,49 4.61 5.46 3.17
7o ¢ S. rostrata + 100 kg N 1.56 4.71 5.68 3.45
T7 : Normal practice 1.08 4.27 5.11 5.8
(100 kg N/ha)
Mean 1.24 2.97 4,91 2.62
S.Em.+ .05 0,10 0.11 0,13
7.0, at 5% N.16 0.30 0. 34 0,41

- - = _—— -~ o e e s - —— = e = = e — -
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At 30 DAF and €0 DAF, meximum LAI was recorded
with the treatment receiving S. rostrata + 100 kg X
) 4
rer ha followed bty S. rostrata + 75 kg N per ha, which

were cignificantly suverior to control,

However, at harvest the LAl decreased consider-
ably and the maximum LAl was observed in the treatment
S. rostrata + 107 kg ¥ per ha (3%.45) followed by S.

rostrata + 75 kg N per ha (3.17), which were significant-

ly surverior to all other treatments.

4.%.4 Total dry matter rroduction (g/hill)

The data on total dry matter production as influ-
enced ty in gitu incorporation of S. rostrata green
manure along with different nitrogen levels at various
growth stages are furnished in Table 5. Total dry matter

production recorded at harvest is depicted in Fig. 3,

ata green manure along

H

Inccrporation of S. rost

with fifferent nitrcgen levels had significant effect

on total dry matter production. at all growth stages.

At harvest, maximum dry matter production was
recorded with the treatment receiving S. rostrata +

10N ¥z T per ha (19,76 g) closely followed by S. rcstrata
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Tatle 5. Dry matter productiorn (g/hill) of rice as influenced
by in gitu incorporation of Sesbtania rostrata green
manure along with different N-levels at various

growth stages

- e - — e S G - G =D s B S R S D S G S - — . - —— ST " - A - - - -

Treatments 30 DAP 60 DAF 90 DAP baﬁiest
%y ¢ No S. rostrata + 0.45  3.49 7.47 12.58
noe nitrogen(control)
Ty S. rostrata only n.88 4.59 9.15 15.11
Tz : S.rostrata+ 25 kg ¥ 1.21 5.46 10,41 16.28
T# S.rostrata+ 50 kg N 1.67% £.18 10.99 17.93
T5 : S.rostrata+ 75 kg N 1.75 £.90 12.15 19.39
T¢ : S.rostrata+ 100 kg N 1.81 7.07 12.51 19.76
T7 : Normal rpractice 1.58 6.09 10.83% 17.4%
(100 kg N/ha)
Mean 1.23 5.73 10.49 16.93
S.EBm.+ 0.05  0.23 0.24 0.29
n.D, at 5% 0.16 0.70 0.73 0.87
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FIG.3.

LEGEND

Ty = No Sesbania rostrata « No nitrogen {CONTROL)
T = Sesbania rostrata Green manure only

T3 = Sesbania rostrata « 25kg N per ha

T4 = Sesbania rostrata « SOkg N per ha

Tg - Sesbania rostrata + 75kg N per ha

Tg = Sesbania rostrata « 100kg N per ha

T7 © Normal practice (100kgN per ha)
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+ 75 kg N per ha (19,39 g), which were superior to all
other treatments. The dry matter production with the
treatment receiving S. rostrata + 50 kg N per ha (17.93g)
and that recorded with the normal practice receiving 100
kg N per ha (17.4% g) were on par but superior to the
centrol (12.58 g). Lowest dry matter production was re-
corded with the contrel plot (12,58 g) which was signifi-

cantly different as compared to all other treatments.

At other growth stages, the maxiwmum dry matter
production was observed with the treatment receiving
S. rostrata + 100 kg M per ha followed bty S. rostrata
+ 75 kg N per ha and both were superior to all other
treatments. However, at 30 TAF the dry matter production
recorded with the treatment receiving 3. rostrata + 50kg
N per ha (1.63 g) was on par with that of S. rostrata +

75 ¥g N per ha (1.75 g). At 90 DAP, the dry matter pro-

52

duction observed with S. rostrata + 25 kg N per ha(10.41g)

and with S. rostrata + 50 kg N per ha (10.99 g) were on

par with each other.

4.3.5 Dry matter accumulation in leaf (g/hill)

The data on the dry meatter accumulation in leaf
as influenced by incorporation of S.rostrata green manure
along with different nitrogen levels at various growth

stares are presented in Table 6,
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Table 6. Dry matter accumulation in leaf (g/hill) of rice
as influenced by in situ incorporation of Sesbania
rostrata green manure along with different N-levels
at various growth stages

e S e e - — e T . e > - S S = - " e = e e 4 = = T - - -

it

Treatments 30 DAF 60 DAF 90 DAF harvest
Tyt o S-itf—'%i—%cign;rol) 0.26  1.30  2.12 2.01
T2 ¢ S. rostrata cnly N.51 1.82 2.80 2.50
T3 ¢ S. rostrata + 25 kg N 0.67 2.03 2.91 2.50
T4 : S. rostrata + 50 kg N 0.89 2.64 2,93 2.61
T : S. rostrata + 75 kg N 0.90 2.99 3.02 2.97
Tg + 8. rostrata + 100 kg N 0.93 3.1 3.17 5.15

T7 ¢ Normal practice

100 kg N/ha) 0.85 2.60 2.89 2.55
Me an n.72 2.36 2.83 2.61
S.BEm. + 0.04 0.14 0.08 0.10

7.D. at 5% 0.11 0.42 0.23 0.32

- - e e e e o X i)
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Incorporation of S. rostrata green manure along with
different nitrogen levels had significant effect cn dry mat-

ter accumulation in leaf of rice at all growth stages.

Maximum dry matter accumulation in leaf was recorded
at 90 DAP in all the treatments. The treatment receiving S.
rostrata + 100 kg N per ha (3.17 g) followed by S.rostrata
+ 75 kg ¥ per ha (3.02 g) recorded significantly higher ary
matter as compared to all other treatments. The dry matter
accumulation in leaf recorded with the treatment receiving
S. rostrata + 50 kg N per ha (2.93 g) was on par with that
recorded with the normal practice receiving 100 kg N per ha
(2.29 g). Significantly lowesgt dry matter accumulation in
leaf was recorded with the control (2.12 g) as against all

other treatments.

At harvest, the maximum dry matter accumulation was
observed with the treatment receiving S. rostrata + 100 kg
¥ per ha (3.15 g) followed by S. rostrata + 7% kg N per ha
(7.97 ¢) which were significantly suverior over all other
treatments. However, the drv matter recorded with the
treatment receiving S. rostrata + 50 kg N per ha (2.61 g)
was on par with that recorded with normal practice receiving
100 kg ¥ per ha (2.55 g). Similar trend in dry matter accu-
mulation in leaf was noticed at 30 DAP and at 60 DAF in

these treatments.

4.%.6 Dry matter accumulation in stem (g/hill)

The data on dry matter accumulation in stem as



influenced by in situ inccrroration of S. rostrata

—

green manure along with different nitrogen levels

at varicus growth stages are furnished in Tatle 7.

Incorporation of S, rostrata green manure along
with Aifferent nitrocen levels had significant effect
on the dryv matter accumulation in stem at all growth

stages.

Max imum dry matter accumulation in stem was re-
corded at 90 TATF in all the treatments. The treatments
receiving S. rostrata + 100 kg ¥ per ha (7.59 g) closely
followed by S. rostrata + 75 kg N per ha (7.53 g) were
significantly superior to all others. At harvest, the
treatment receiving S. rostrata + 50 kg N per ha recor-
ded the dry matter accumulation (5.96¢ g) which was on
par with that of normal practice receiving 100 kg N per
ha (5.91 g). The maximum dry matter in stem was recorded
with S. rostrata + 100 kg N per ha (6.42 g) followed bty
S. rostrata + 75 kg N ver ha (6.38 g) and both were sig-
nificantlyv suverior to all other treatments. Significant-
v, lowest drv matter was recorded with the control(4.56g)

as compared to all other treatments at harvest.
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Table 7. Dry matter accumulation in stem (g/hill) of rice as
influenced bty incorporation of Segbania rostrata

green manure along with different N-levels, at
various growth stages
At
Treatments 30 DAY 60 DAF 90 Dal
harvest
: ¥
T1 : Yo S. rostrata + no 0.19 5.19 4.83 4.56
nitrogen(control)
T2 : 5. rostrata only N0.37 2.77 5.46 5.44
T3 : S. rostrata + 25 kg N 0.54 3.43 6.29 5.63%
Tyt S. rostrata + 50 kg N 0.74 3.54 6.61 5.96
T ¢ 3. rostrata + 7% kg N 0.85 3.91 7.53 6.38
m6 : S. rostrata + 100 kg N 0.88 3.96 7.59 6.42
W7 : Mormal vractice
(100 kg N/ha) 0.73  3.49  6.58 5.91
Mean N.61 3.3% 6.41 5.76
S.Fm. + N.0% 0,16 0,24 0.20
~.D. at 5% 0.11 0.49 0.75 0.61
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At all other growth stages, the maximum dry
matter accumulation in stem was recorded with the
treatment receiving S. rostrgta + 100 kg N per ha
closely followed bty the treatment S. rostrata + 75
kg N per ha, which were significantly superior to
others. S. rostrata + 50 kg N per ha recorded the
dry matter accumulation, which was on par with that
recorded with the normal practice receiving 100 kg

N per ha,

4.3,7 Dry matter accumulation in panicle (g/hill)

The data on dry matter accumulation in pani-
cles as influenced by in situ incorporation of S.
rostrata green manure along with different nitrogen
levels at 90 DAP and at harvest are furnished in

Table 8.

Incorporation of S. rostrata green manure along
with different nitrogen levels had significant effect
on dry matter accumulation in panicles both at 90 DAP

and at harvest.

At harvest, maximum dry matter accumulation in
panicles was recorded with the treatment receiving S.

rostrata + 100 kg N per ha (10.19 g), closely followed



Table 8. Dry matter accumulation in panicle (g/hill) of rice
as influenced by in situ incorporation of Sesbania
rostrata green manure along with different N-levels
at various growth stages

Treatment 90 DAP At harvest

T, * No S. rostrata + no

1 0.52 6.01
nitrogen (control)

T, : 8. rostrata only 0.89 717

T3 : 5. rostrata + 25 kg N 1.21 8.15

T4 : S. rostrata + 50 kg N 1.45 9.3%6

T5 : S. rostrata + 75 kg N | 1.60 10.04

Te ¢ S. rostrata + 100 kg N 1.75 10.19

T7 ¢ Normal practice 1.76 8.97

(100 kg N/ha)
Mean 1.25 8.55
S.Pm.+ 0.07 0.15

¢.D, at 5% 0.21 0.46
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by S. rostrata + 75 kg N per ha (10.04 g) which were
gignificantly superior to all other treatments. The

dry matter accumulation with the treatment S.rostrata

+ 50 kg N per ha (9.36 g) was on par with that recorded
with the normal practice receiving 100 kg N per ha(8.97g).
Significantly lowest dry matter accumulation was recorded
with the control (6.01 g), which received no S.rostrata
and no nitrogen as against the treatment, which received

S. rostrata alonme (7.17 g) and all other treatments.

At 90 DAP, the dry matter accumulation recorded
with the treatment receiving S. rostrata + 50 kg N per
ha (1.45 g) was on par with that of S. rostrata + 75 kg
N per ha (1.60 g) and the normal practice receiving 100
kg N per ha (1.36 g). Maximum dry matter was recorded
with S. rostrata + 100 kg N per haf1.75 g) followed by
S. rostrata + 75 kg N per ha (1.60), which were signi-
ficantly superior to the control (0.52 g) and the normal

practice receiving 100 kg N per ha (1.36 g).

4.%,8 leaf Area Duration(LAD) . (days)

The data on leaf area duration as influenced by

in gitu incorporation of S. rostirata green manure along



with different nitrogen levels at various growth

stages are presented in Table 9.

Incorporation of S. rosirata green manure along
with different nitrogen levels had significant effect

on LAD at all growth stages.

Maximum LAD was observed during 61 to 90 DAT in
all the treatments. The treatment receiving S.rostrata
+ 100 kg N per ha recorded the maximum LAD (155.79),
closely followed by the treatment S. rostrata + 75 kg
N per ha (151.06) and both were significantly higher

than all others,

The LAD recorded with the treatment S. rogtrata +
50 kg N per ha (141,32) was on par with that of the
normal practice receiving 100 kg N per ha (140.68) and

significantly superior to the control (97.73).

At 30 to 60 DAP and at 91 days to harvest, maximum
LAD was recorded with the treatment receiving S.rogtrata
+ 100 kg N per ha closely followed by S. rostrata + 75kg
N per ha, which were significantly superior to the normal
practice receiving 100 kg N per ha. The treatuent receiv=-

ing S. rostrata + 50 kg N per ha and the normal practice

60



Tatle 9. Leaf area duration (LADXdays) of rice as influenced
ty in situ incorporation of Sesbania rostrata green
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manure along with different N-levels at various
growth stages

30-60 61-90 91~
Treatments DAT DAE harvest
T, t No S. rostrata + no 52 .96 97.73 62 .04
nitrogen (control)
Ty S. rostrata only 66.53 116.27 75.04
Tz : S. rostrata + 25 kg N 75.26 129,08 21,38
T 4: S. rostrata + 50 kg N 87,81 141.3%2 91.93
T5 ¢ S. rostrata + 75 kg N 91.86 151.06 99.26
T¢ ¢ S. rostrata + 100 kg N 94.10 155.79 105.01
T7 : Normal practice 83,24 140.68 91.11
(100 kg N/ha)
Me an 78.21 133.13 86 .54
S.Em.+ 1.60 1.97 2.08
c.D. at 5% 4.93 6.09 6.47%

61
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receiving 100 kg N per ha were on  par and both were

signifiecantly superior to control.

4,4 Yield parameters of rice

4.4.% Grain vield (q/ha), straw yield (g/ha) and
Harvest index (HI)

The data on grain yield, straw yield and harvest
index as influenced by in situ incorporation of 8.
rostrata green manure along with different nitrogen

levels are presented in Tatle 10 and depicted in Fig.4.

Incorporaticn of S. rostrata green manure along
with different nitrogen levels had significant effect

on grain yield, straw yield and also on harvest index.

Highest grain yield was recorded with the treat-
ment receiving S. rostrata + 100 kg N per ha (67.64 q/
ha), closely followed by S. rostrata + 75 kg N per ha
(€5.55 a/ha), which were significantly superior to the

srain yield recorded with all other treatments. The

treatment receivirg S. rostrata + 50 kg N per ha (59,73

q/ha), was on par with that of the normal practice
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Tatle 10. Grain yield (g/ha), straw yield (g/ha) and harvest
index (HI) of rice as influenced by in situ incor-
roration of Seskbania rostrata green manure along

with different N-levels

- —— . . - e e . Pam . e G W —— iy - —— G e o S G S - G e S A G R G G S G G WP T G e e -

Grain Straw Harvest
Treatments yvield vield
(g/ha) (a/ha) Index
T, ® No 8. rostrata + no 39.51  59.20 0.400
nitrogen (control)
T2 : S. rostrata only 48.19 67.91 0.415
Ty ¢ S. rostrata + 25 kg N 53,42 72.93 0.42%
md S. rostrata + 50 kg N 59.73 78.12 0.433
T. : S. rostrata + 75 kg N 65.55 81.20 0,447
T6 : S, rostrata + 100 kg N 67.64 85,25 0,442
T7 : Normdl practice
[@]
(107 kg Y/ha) 58,38 76.92 0.431
Mean 56.06 74.50 0.427
S.Bu.+ 1.15 1.56 0.005
c.D. at 5% 3.55 4.81 0.016
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receiving 100 kg ¥ per ha (5£.25 q/ha). The grain
yielé reccrded with the control treatment receiving
no S. rostrata and no nitrogen (39.51 q/ha) was sig-
nificantly lower as compared to the treatments, whiech
received S. rostratz green manure alone (48.19) ang

et i et

S. rostrata + 25 kg ¥ per ha (5%.42 g/ha).

Highest straw yield was recorded with the treat-
ment receiving S. rostrata + 100 kg ¥ per ha (85.25 q/
ha) which was on par with that of S. rostrata + 75 kg
N per ha (81.20 a/ha). These were significantly superior
to all other treatments, except the treatment receiving
S. rostrata + 50 kg 7 per ha (7%.12 gq/ha) which was on
par with thet of 5. rostrata + 75 kg Il per ha (81.20 q/
ha) ané the normal practice receiving 100 kg N per ha
(7€.92 q/ha). Significantly lowest straw yield was re-
corded with the control treatment (59.20 gq/ha) compared

to the treatment receiving S. rostrata green manure alone

(67.91 q/ha) and S. rostrata + 25 kg N per ha (72.93q/ha).

Maximum harvest index was observed with the treat-
ment receiving S. rostrata + 75 kg N per ha (0.447)

followed by S. rostrata + 100 kg N per ha (0.442) and
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Ty = No Sesbania rostrata « No nitrogen (CONTROL)
T, = Sesbania rostrata Green manure only

T3 = Sesbania rostrata « 25kg N per ha

T¢ = Sesbania rostrata « SOkgN per ha

Tg = Sesbania rostrata « 75kg N per ha

Teg = Sesbania rostrata « 100kg N per ha

Ty ¢ Normal practice (100kgN per ha)

Qi Grain yield,[] Straw yield e—e Harvest index

8 o

o o

ol /

()} \..

./._———-——" ‘\.

ol ./ 1“’

[- o] (]

o

=t
—~ ol 40 5
g ° %

o

~N =

o ——
g o

L d

e 4
o

oL N>
E‘-_J ~r do;_
> o

O I

o

<t d -

~ o

ol

-—

o o

Ty T T3 g Ts T6 17
Treatments

EIG-4.GRAIN YIELD(q/ha), STRAW YIELD (q/ha) AND HARVEST
INDEX OF RICE AS INFLUENCED BY INSITU INCORPORATION
OF S.rostrata GREEN MANURE ALONG WITH DIFFERENT
NITROGEN LEVELS.



both were significantly superior to the control (0.400).
The harvest index recorded with the treatment receiving

S. rostrata + 50 kg ¥ per ha (0.4%%) was on par with

that of S. rostrata + 75 kg N per ha (0.447), the normal

practicre receiving 100 kg N per ha (0.431) and also with

that of S. rostrata + 25 kg N per ha (0.423),

4.4,2 Number of panicles per hill ané number of grains
vper panicle of rice

The data on number of panicles per hill and number
of grains per panicle as influenced by in situ incorpora-
tion of S. rostrata green manure along with different
nitrogen levels are presented in Tatle 11 and depicted

in Fig. 5.

Incorporation of S. rostrata green manure along
with different nitrocen levels had significant effect
on numter of panicles ver hill and on number of grains

per panicle.

Highest numter of panicles per hill was recorded
with the treatment receiving S. rostrata + 100 kg N per
ha (9.5%) closely followed by S. rostrata + 75 kg N per
ha (9.47) and both were significantly superior to all
other treatments. The numter of panicles per hill re-

corded with the treatment receiving S. rostrata + 50 kg
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Table 11. Number of panicles per hill and number of grains
per panicle as influenced by in situ incorporation
of Sesbania rostrata green manure along with
different N-levels

- - A . . D WD e S a5 R R M SR SR TR S D M Y S S e S G GD G G e S e S R S Em S N G R Y G G G T S Y e

Number of Number of
Treatments ranicles grains per
per hill panicle
T, : No S. rostrata + no 4.87 69.40
nitrogen (control)
Ty * S. rostrata only 6.27 83,50
5 S. rostrata + 25 kg N 7.40 88.77
T, ¢ 8. rostrata + 50 kg N 8.43 97.93
Te 3 S.rostrata + 75 kg N 9.47 105.97
T6 + S. rostrata + 100 kg N 9.53 108.80 ,
To @ Normal oractice
(100 kg W/ha) 787 96.87
Mean 7.69 93,03
S.Bm.+ 0.33 1.04

7.D. at 57 1.00 3,20
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Ty = No Sesbania rostrata « No nitrogen (CONTROL)
T, = Sesbania rostrata Green manure only
T3 = Sesbania rostrata +« 25kg N per ha
T, = Sesbania rostrata « 50kg N per ha
Tg = Sesbania rostrata « 75kg N per ha
Te = Sesbania rostrata « 100kg N per ha
T ¢ Normal practice (100kgN per ha)
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N per ha (8.4%) was on par with that of the normal
practice receiving 100 kg N per ha (7.87), but both
were superior to control (4.87). Treatments receiving
S. rostrata alone (6.27) and S. rostrata + 25 kg N per

ha (7.40) were significantly superior to control(4.87).

Maximum number of grains per panicle was obtained
with the treatment receiving S. rostrata + 100 kg N per
ha (108.8) followed by S. rostrata + 75 kg N per ha
(105.97), which were significantly higher over all
other treatments. The number of grains per panicle re-
corded with the treatment receiving S. rostrata + 50 kg
N per ha (97.93) was on par with that of the normal
practice receiving 100 kg N per ha (96.87). The number
of grains per panicle obtained with the control treat-
ment (69.40) was significantly lower as compared to the
treatment receiving S. rostrata alone (83.50) and S.

rostrata + 25 kg N per ha (88.77).

4.4.3 Panicle lepgthlcm) and single panicle weight(g)
of rice

The data on panicle length(cm) and single panicle
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weight(g) of rice as influenced ty in situ incorpora-
tion of S. rostrata green manure along with different

nitrogen levels are furnished in Table 12.

Incorporation of S. rostrata green manure along
with different nitrogen levels had significant effect

on panicle length and panicle weight.

Fanicle length recorded with the treatments S.
rostrata + 100 kg N per ha (23.60 cm) and S.rostrata
+ 75 kg N per ha (23.20 cm) were identical and both
were significantly suverior to all other treatments,
The treatment receiving S. rostrata + 50 kg N per ha
recorded a panicle length of 22.43% cm, which was on
par with that of the normal practice receiving 100 kg
N per ha (22.47 cm). The lowest panicle length  was
recorded in control treatment (18,40 cm), which was
significantlv less as compared to the treatments,which
received S. rostrata alone (19.93 cm) ang S. rostrata

+ 25 ke N per ha (21.50 cm).

Highest panicle weight was obtained in the treat-

ment receiving S. rostrata + 100 kg N per ha (2.07 g)



Table 12. Panicle length and panicle weight of rice as

influenced bty in situ incorporation of Sesbania

rostrata green manure along with different

nitrogen levels,
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Panicle Fanicle
Treatments length welight
(cm) (g)
T, @ Wo 5. rostrata + no 18.40 1.22
nitrogen (control)
T2 ¢ S. rostrata only 19.93 1.57
T3 : S. rostrata + 25 kg N 21.50 1.86
T4 : S. rostrata + S50kg N 22.43 1.98
TS ¢ S. rostrata + 75 kg N 23,20 2.01
P S. rostrata + 100 kg N 23,60 2.07
T7 ¢ Normal vractice 20,47 1.8%
(100 kg N/ha)
Mean 21.65 1.79
S.Bm.+ 0.14 0.09
c.D. at 5% ' 0.43 0.27
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which was on par with that of S. rostrata + 75 kg N
.per ha (2.01 g). These were significantly superior to
the control treatment (1.22 g). The panicle weight
recorded with the treatment receiving S. rostrata +
50 kg N per ha (1.98 g) was on par with the treatment
S. rostrata + 25 kg N per ha (1.86 g), S. rostrata +
75 kg N per ha (2.01 g) and with the normal practice
receiving 100 kg N per ha (1.8% g). Panicle weight
recorded with the control plot (1.22 g) was signifi-
cantly lower than that of the treatments receiving S.
rostrata alone (1.57 g) and S. rostrata + 25 kg N per

ha 1,97 g).

A.4.4 Thousand grain weight (g) and spikelet
sterility (per cent)

The data on thousand grain weight and spikelet
sterility of rice as influenced by in situ incorpora-
tion of S. rostrata green manure along with different
nitrogen levels are presented in Tatle 13 and depicted

in Fig. 6.

Incorporation of S. rostrata green manure along
with different nitrocen levels had non-significant
effect on thousané grain weight, tut had significant

effect on spikelet sterility.



Table 13. Thousand grain weight(g) and spikelet sterility
(percentage) of rice as influenced by in situ
incorporation of Sesbania rostrata green manure
along with different nitrogen levels

- - —— — = S G e e D S e = R L R SR G5 @ e S SO G G e WP P D SN I D R G G M D G e R W em e v En S -

1000-grain Spikelet

Treatments weight(g) sterility (%)
m . q z tr
nitrogen(control)

Tyt 8. rostrata only 30.47 22.32
Tyt S. rostrata + 25 kg N 30.36 21.06
T4 S. rostrata + 50 kg N 30.30 19.5%
Te S. rostrata + 75 kg N 30.20 17.55
Tg ¢ S. rostrata + 100 kg N 30.07 17.01
T 7t Normal npractice 30,27 19.62

(100 kg N/ha)

Mean z0.23 20,36
S.Bm.+ ' 0.29 0.32
C.D. at 5% NS 0.99

- e N - A S T T S G - W W T s D W S e v St T R e M S T e e @R W S R G S G - o - -



LEGEND

Ty = No Sesbania rostrata « No nitrogen (CONTROL)
T, = Sesbania rostrata Green manure only
Ty = Sesbania rostrata « 25kg N per ha
T, = Sesbania rostrata « 50kgN per ha
Teg = Sesbania rostrata « 75kg N per ha
Tg = Sesbania rostrata + 100kg N per ha
To © Normal practice (100kgN per ha)
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RICE AS INFLUENCED BY IN SITU INCORPORATION OF Sesbania rostrata
GREEN MANURE ALONG WITH DIFFERENT NITROGEN LEVELS.




The thousand grain weight recorded in different

treatments ranged from 29.97 g to 30.47 g.

Highest spikelet sterility was recorded with the
control treatment (25.43 per cent), which was signifi-
cantly different from all other treatments. The spike-
let sterility recorded with the treatment péceiving S.
rostrata + 50 kg N per ha (19.53 per cent) was on par
with that of normal practice (19.62 per cent). The low-
est spikelet sterility was recorded with S. rostrata +
100 kg W per ha (17.01 per cent) closely followed by
S. rostrata + 75 kg N per ha (17.55 per cent) and both

were significantly lower than all other treatments.

4.5 Nitrogen content in rice plant

4.5.1 Nitrogen content in rice straw (per cent)

The data on nitrogen content in rice straw as
influenced by in situ incorporation of S. rostrata
green manure along with different nitrogen levels at
various growth stages are furnished in Table 14 and

depicted in Fig.7.

Incorporation of S. rostirata green manure along

72
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Tatle 14. Nitrogen ver cent in rice straw as influenced by
in gitu incorporation of S. rostrata green manure
along with different nitrogen levels at various

growth stages

- o v S . e . S G e S S - W T G AR Em Y G e M S e G GE e G e S G SN L GEE I W e G e S S SR R P i SN e G

Treatments 30 DAF 60 DAil 90 DAP At
harvest

T, Yo S. rogtrata + nc 2 .et 1.58 1.%2 0.44
nitrogen (control)
", t 3. rostrata cnly 3.09 1.61 1.45 0.55
T3 ¢ S. rostrata + 25 kg N 3.15 1.64 1.52 0.59
T4 S. rostrata + £0 kg N 3.08 1.69 1.60 0.65
Tg ¢ S. rostrata + 75 kg N 3.27 1.77 1.65 0.71
T¢ * 3. rostrata + 100 kg N 3.29 1.78 1.65 0.73
T7 : Normal vractice
(100 ¥g N/ha) 3.18 1.€9 1.59 0,65
Mean 3.13 1.68 1.54 0.62
S.Bm.+ N.03 0.01 0.03 0,02

n,D. at 5% 0.11 0.05 0.08 0.05

- T . A . —— T Y R D R e A T G S S G S e S T S G S e G e G S = W e R WP W M e A W R
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with different nitrogen levels had significant effect
on the nitrogen content of rice straw at all growth
stages. Maximum nitrogen content was recorded in the

gstraw at 30 DAP in all the treatments.

Maximum nitrogen content in rice straw was re-
corded at 30 DAF, with the treatment receiving 8.
rostrata + 100 kg N per ha (3.29 per cent) followed
by S. rostrata + 75 kg N per ha (3.27 per cent),which
were significantly superior %to all other treatments.
The nitrogen content in straw decreased with increase

in age of the crop.

At harvest, the highest nitrogen content in the
straw was recorded with treatment receiving S.rostrata
+ 100 kg N per ha (0.73 pef cent) followed ty S.rostrata
+ 75 kg N per ha (0.71 per cent), which were significant-
1y higher than that of the normal practice(0.65 per cent).
Nitrogen cnontent recorded with the control (0.44) was
gsignificantly lower than that of the treatment receiving
S. rostrata alone (0.55 per cent). However, the nitrogen
content in straw recorded with the treatment receiving S.
rostrata + 50 kg N per ha (0.65 per cent) was on par with

that of the normal practice (0.65 per cent).
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Ty = No Sesbania fostrata « No nitrogen (CONTROL)
Tz = Sesbanio rostrals Green monure only

T3 t Sesbonio rostratg » 25kg N per ha

T¢ = Sesbania rostratg «+ 50kg N per ha
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OF S.rostrata GREEN MANURE ALONG WITH NITROGEN LEVELS AT VARIOUS

SROWTH STAGES.



At 30 DAP and 60 DAF, the maximum nitrogen
content in straw was recorded with the treatment
receiving S. rostrata + 100 kg N per ha closely
followed by S. rostrata + 75 kg N per ha and both

were signifieantly superior to all other treatments.

4.5.2 Nitrogen content in rice grains (per cent)

The data on nitrogen content in grains of rice

as influenced by in situ incorporation of S.rostrata

——— Py

green manure along with different nitrogen levels at
90 TAT ané at harvest are presented in Table 15 and

depicted in Fig.S8.

Incorporation of S. rostrata green manure along
with different nitrogen levels had significant effect
on nitrogen content of the grains both at 90 DAP and

at harvest.

At harvest, highest nitrogen content in grains
was ottained with the treatment receiving S.rostrata
+ 100 kg ¥ per ha(1.48 per cent) followed by S.rostrata
+ 75 kg N per ha(1.47 per cent), which were signifi-
cantly higher than the control (1.14 per cent).Nitrogen

content in grains recorded with the treatment receiving

70



76

Table 15. Nitrogen per cent in ranicles of rice as influenced
by in situ incorporation of S. rostrata green manure
along with different nitrogen levels at 90 DAP and

at harvest

D R . e G G R S G S . . W . A T e G W= S G WD W Ty D D T O™ M R S e D W W WS G WS G G e e Gm e A -

Treatment 90 DAF At harvest
T, : No S. rostrata + no 0.94 1.14
nitrogen (control)
PR S. rostrata only 1.01 1.32
T, ¢+ S. rostrata + 25 kg N 1.06 1.37
TA ¢t S. rostrata + 50 kg N 1.07 1.42
T5 : S. rostrata + 75 kg N 1.09 1.47
T6 ¢ S. rostrata + 100 kg N . 1.11 1.48
T7 ¢ Normal practice 1.06 1.40
(100kg N/ha)
Mean 1.05 1.37
S.Bm.+ 0.02 0.03
¢.D. at 5% 0.05 0.08
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Ty = No GSesbaniac rostrgta « No nitrogen (CONTROL)
Ty = Sesbania rostrota Green manure only
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S. rostrata + 50 kg N per ha (1.42 per cent) was on
par with that of S. rostrata + 75 kg N per ha (1.47
per cent) and the normal practice (1.40 per cent).

At 90 DAF, highest nitrogen in grains was ob-
tained with the treatment receiving S. rostrata + 100
kg N per ha (1.11 per cent) followed by S. rostrata +
75 kg N per ha (1.09 per cent) and S. rostrata + 50 kg
N per ha (1.07 ver cent), which were significantly

superior to the contrcl (D0.94 per cent).

4.6 Nitrogen uptake by rice (kg/ha)

4.6.1 Yitrogen urtake (kg/ha) by rice straw

The data on nitrogen uptake by rice straw as
influenced ty in sity incorporation of S. rostrata
green manure along with different nitrogen levels at

various growth stages are furnished in Tatle 16,

Incorporation of S. rostrata green manure along
with different nitrosen levels had significant effect

on nitrogen uptake bty rice straw at all growth stages.

Max imum nitrogen uptake by rice straw was

recorded at 990 DAP and decreased at harvest. At
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Table 16. Uptake of nitrogen(kg/ha) by rice straw as influ-
enced by in situ incorporation of S. rostrata green
manure along with different Nitrogen levels at
various growth stages ‘

- G - Y G WD G S G V. T — S W Y G e = e D G W T T @D e e ED gw A WN e S0 o S -

=

At
Treatments 30 DAF 60 DAF 90 DAF narvest
Ty ¢ No 5. rostrata + mo 6.50  27.58 46.05  14.58
nitrogen(control)

5 ¢ S. rostrata only 13.60 37.02 60.09 22,22

3z ° S. rostrata + 25 kg N 18.98 44.81 70,07 24.27

g " S. rostrata + 50 kg N 25.93 52.40 176,28 27.89

5 ° S. rostrata + 75 kg N 28,71 60.93 87.29 33.38

Tc : 8. rostrata + 100 kg N 29,83  62.70 88,92 34,70
T7 © Normal practice 24.25  51.40 7T5.48  27.46

(100 kg N/ha)

Mean 21.12 48.12 172,03 26.3%6
S.Bm.+ 0.75 1.31 2.42 1,02
n.D. at 5% 2.30 4.04 T7.44 3.14

D - - . - - T S S S B e G = En En G I S G W G T D W G an R G G . G - G e W



79

90 TAP, waximur nitrogen uptake was recorded with the
treatment receiving S. rostrata + 100 kg N per ha (88.92
kg/ha) which was on par with that of S. rostrata + 75 kg

N per ha (87.29 kg/ha). They were significantly higher
than all other treatments. Nitrogen uptake with the treat
ments receiving S. rostrata + 50 kg N per ha (76.28 kg/ha),
the normal practice (75.48 kg/ha) and the treatment receiv-
ing S. rostrata + 25 kg N per ha (70.07 kg/ha), were on par
and significantly higher than the nitrogen uptake with the
control treatment (46.05 kg/ha) and the treatment which

received S. rostrata alone (60.09 kg/ha).

At 30 DAP, €0 DAF and at harvest, maximum unitrogen
untake was obtained with the treatment receiving S.rostrata
+ 100 kg N rer ha followed by S. rostrata + 75 kg N per ha
and S. rostrata + 50 kg ¥ per ha, which were significantly

superior to the control treatment.

4.4.2 Nitrogen uptake ty rice grains (kg/ha)

The data on nitrogen uptake by rice grains as
influenced by in situ incorporation of S. rostrata green
manure along with different nitrogen levels at 90 DAF

anéd at harvest are presented in Table 17.



Table 17. Uptake of nitrogen (kg/ha) by rice grains as in-
fluenced bty in gitu incorporation of S. rostrata
green manure along with different nitrogen levels
at 90 DAP and at harvest

o 8 e e o W B oy e S G S o oy e W O L AL A N G - P TD T D T T — - . - = -

Treatment 90 DAPF At harvest
T, @ No S. rostrata + no 2.43 34 .33
nitrogen (control)
T, * 5. rostrata only 4.49 47.25
TB: S. rostrata + 25 kg N 6.42 55.91
T, t S. rostrata + 50 kg N 7.78 66.25
g : S. rostrata + 75 kg N 8.72 74 .16
T¢ * S. rostrata + 100 kg ¥ - 9.69 75.62
T, ¢ N i =
T ormal rractice 7.24 62.76
(100 kg N/ha)
Mean €.68 59.47
S.Fm.+ 0.39 1.45

c.D. at 5% 1.21 4.48

e o - e e — . . G G G D G S S B v e WA S G GH G GNP WN GP WP ER P GRS D W D G G G W G G M e e SR G G e G -
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Incorporation of S. rostrata green manure along
with different nitrogen levels had significant effect
on nitrogen uptake bty rice grains both at 90 DAP and

at harvest.

At harvest, maximum nitrogen uptake was recorded
with the treatment receiving S. rostrata + 100 kg N per
ha (75.62 keg/ha) followed tv S. rostrata + 75 kg N per
ha (74.16 kg/ha), which were significantly superior to
all other treatments. Significantly lower nitrogen uptake
by rice grains was recorded with the control (34.33 kg/ha)
as compared to the treatment, which received S.rostrata
alone (47.25 kg/ha). Nitrogen uptake in grains with the
treatment S. rostrata + 50 kg N per ha was (66.25 kg/ha)
on par with that of the normel practice (62.76 kg/ha) and

both were superior to the control (34.33 kg/ha).

At 90 DAP, highest nitrogen uptake in grains was
obtained with the treatment receiving S. rostrata + 100
kg ¥ per ha (9.69 kg/ha) followed ty S, rostrata + 75 kg
N per ha (8.72 kg/ha), which were significantly higher
than the control treatment (2.43 kg/ha). However, the
nitrogen uptake in grains recorded with the treatment

receiving S. rostrata + 50 kg N per ha (7.78 kg/ha) was



on par with that of treatment receiving S. rostrata +
75 kg N per ha (8.72 kg/ha) and the normal practice
(7.24 xg/na).

4.6.3 Total uptake of nitrogen ty rice (kg/ha)

Data on total uptake of nitrogen by rice as

influenced by the in situ incorporation of S.rostrata

green manure along with different nitrogen levels at
various growth stages are presented in Table 18 and

depicted in Fig.9.

Incorporation of S. rosirata green manure along
with different nitrogen levels had significant effect

on total uptake of nitrogen ty rice at all growth:stages.

At harvest, maximum uptake of nitrogen by rice
was recorded with the treatment receiving S. rostrata+
100 kg N per ha (110.32 kg/ha) which was on par with
that of 8. rostrata + 75 kg N per ha (107.54 kg/ha) and
both were significantly superior to all other treatments.
The uptake of nitrogen obtained with control treatment

was 48.91 kg ver ha, which was significantly lower than

82



Tatle 18, Total uptake of nitrogen (kg/ha) by rice as influ-
enced by in gsitu incorporation of Sestania rostrata
green manure along with different nitrogen levels
at various growth stages

83
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At
Treatment 30 DAP 60 DAF 90 DAF harvest
T1 ; No S. rostrata + no 6.50 27.58  48.48 48.91
nitrogen (control)
T2 ¢ S. rostrata only 13.60 37.02 64 .58 - 69,47
T3 ¢ S. rostrata + 25 kg N 18.98 44,81 76.49 80.18
Ty ¢ S. rostrata + 50 kg N 25.93 52.40 84.06 94.14
Te ¢ S. rostrata + 75 kg N 28.71  60.93  96.01 107.54
T¢ ¢ S. rostrata + 100 kg N 29.83 62,70  98.61 110.32
T7 : Normal rractice 24.25 51.40 82 .72 90.22
(170 kg N/ha)
Mean 21.12 48,12 78.71 82.83
S.Bn.+ 0.75 1.31 2.65 1.82
C.D. at 57 2.30 4.04 8.16 5.62
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Ty = No Sesbania rostrgta « No nitrogen (CONTROL)
T, = Sesbania rostrata Green manure only
T3 = Sesbanig rostrata « 25kg N per ha
T4 = Sesbania rostrata «+ 50kg N per ha
Tg = Sesbania rostrata + 75kg N per ha
Tg = Sesbania rostrata « 100kg N per ha
Ty & Normal practice (100kgN per ha)
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FIG.9. TOTAL UPTAKE OF NITROGEN (Kg/ha) BY RICE AS INFLUENCED BY |N SITU INCORPORATION
OF Sesbania rostrata GREEN MANURE ALONG WITH DIFFERENT NITROGEN LEVELS AT

VARIOUS GROWTH STAGES




the treatment, which received S. rostrata green mahure
alone (69.47 kg/ha). However, uptake of nitrogen recorded
in the treatment receiving S. rostrata + 50 kg N per ha
(94 .14 kg/ha) was on par with that of the normal practice
(90.22 kg/ha) but were significantly superior to the
treatment receiving S. rostrata only (69.47 kg/ha).

At all other growth stages, significantly highest
nitrogen uptake by rice was recorded by the treatment
receiving S. _rostirata + 100 kg N per ha, followed by
S. rostrata + 75 kg N per ha and S. rogtrata + 50 kg N

per ha as compared to the control.

4.7 Total soil nitrogen (kg/ha)

The data on total soil nitrogen as influenced by

the in gitu incorporation of S. rostrata green manure

along with different nitrogen levels and the initial soil
total nitrogen tefore sowing S. rostrata are furnished in

Tatle 19 and depicted in Fig.10,

There was no significant variation in total soil

nitrogen before sowing S. rostrata green manure crop in

the experimental plots. Average initial soil total mnitrogen

was 691.22 kg per ha.
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Tatle 19, Total soil nitrogen (kg/ha) btefore sowing Sesbania
rostrata and after harvest of rice crop as influenced
by in situ incorporation of Sesbtania rogtrata green
manure along with different nitrogen levels

Before After
Treatment sowing harvest
T, ¢ No 3. rostrata + no 693.00 652.26
nitrogen (control)
T, ¢ S. rostrata only 692.79 744 .71
T3 ¢ S. rostrata + 25 kg N 690.20 763.57
Ty ¢ S. rostrata + 50 kg N £93.95 787.72
T5 : S. rostrata + 75 kg N 688.67 806.77
T¢ ¢ 8. rostrata + 100 kg N 690.91 829.90
T7 : Normal practice 659.03 707.98
(100 kg N/ha)
Mean 691.22 756.13
S.Bn.+ 2.09 2.92
7.D. at 5% NS 8.98



LEGEND

Ty = No Sesbania rostrata « No nitrogen (CONTROL)
T, = Sesbania rostrata Green manure only

T3 = Sesbania rostrata « 25kg N per ha

T4 = Sesbania rostrata « S0kgN per ha

Ts = Sesbania rostrata « 75kg N per ha

Te = Sesbania rostrata + 100kg N per ha

Ty ¢ Normal practice (100kgN per ha)
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Incorporation of S. rostrata green manure along

with different nitrogen levels had significant effect

on total soil nitrogen as obtserved after the harvest of

rice crop.

Significantly highest total soil nitrogen was
recorded with the treatment receiving S. rostrata +
100 kg N per ha (829.90 kg/ha) followed by S.rostrata
+ 75 kg N per ha (806.77 kg/ha) as compared to all
other treatments, The treatment receiving S. rostrata
+ 50 kg N per ha recorded the total soil nitrogen of
787.72 kg per ha, which was superior to that of normal
practice (707.98 kg/ha) and the control (652.26 kg/ha).

Lowest total soil nitrogen was recorded with the
control (652.26 kg/ha) as compared to the treatment re-
ceiving S. rostrata alone (744.71 kg/ha) and S.rostrata
+ 25 kg ¥ per ha (763.57 kg/ha) and the difference was

significant.
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V. DISCUSSION

Use of green manures has gained importance in
fertilizer use efficiency of nitrogen in rice produc-
tion. Tue to the high prices as well as low supply
of fertilizers green manuring needs a new look. Keep-

ing this in view a field experiment was conducted to

gtudy the effect of green manure of Sesbania rostrata
in conjunction with nitrogen levels on the growth,
yield and nitrogen economy of rice during kharif 1990-
91 at the Agricultural Research Station, Kathalagere.
The results of the experiment presented in the previous

chapter are discussed here.

5.1 Effect on growth and growth-parameters of rice

Incorporation of 5. rostrata green manure along
with different nitrogen levels had pronounced effect on
the plant height of rice at all growth stages(Table 2).
The treatment receiving S. rostrata green manure alone
was distinctly superior to the control, which received
no S. rostrata and no nitrogen in improving the plant
height. Nitrogen application along with S. rostrata
green manure increased the plant height considerably.

The treatment receiving S. rostrata + 100 kg N per ha,



was superior to the normal practice receiving 100 kg

N per ha only in attaining the increased plant height,
Barlier investigations of Beri amd Mealum (1981),

Rinaudo et al. (1982 ) and Dreyfus et al. (1985) indi-
cated that S. rostrata along with increased levels of
nitrogen had favourable influence on the plant height.
fhew et al. (1973) also reported that green manured soil

produced increased plant growth.

An increase in nitrogen level from 'no nitrogen’
to 100 kg N per ha along with S. rostrata increased the
total number of tillers per hill from 8.2 to 13.73,
which resulted in higher biomass yield (Table 3). Incor-
poration of S. rostrata green manure alone had pronounced
effect in increasing numbter of tillers per hill by 30.8
per cent over the control. Ishizuka (1971) found that
higher levels of nitrogen gave maximum tillers per hill
by giving equilibrium between photosynthesis and nitrogen
concentration. Morris . et al. (1989), Palaniappan and
Budhar (1989), Ratindra et al. (1989) and Thangaraju and
Kannaiyan (1989) opined that green manure incorporation

increagsed the tiller numbter in rice.
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Plate 2. plant of Sesbania restrata with profuse

nodulation on the stem,
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The differences in dry matter production and

its accumulation into different plant parts at various
growth stages were mainly responsible for @he differ-
ences in grain and straw yields between the treatments.
Increase in the level of nitrogen along with S.rostrata
increased the total dry matter of different plamt parts
(Table 5) at different growth stages. The maximum dry
matter of 19.76 g per hill was recorded with the treat-
ment receiving S. rostrata + 100 kg N per ha. Cock angd
Yoshida (1972), Singh et al. (1988), Halepyati and Sheela-
vantar (1990Y also observed the similar increase in dry

matter production with application of nitrogen along with

green manure.

The leaf area, which. indicates the photosynthetic
abilitv of the plant depends largely on leaf wass. Leaf
area index increased with increased level of nitrogen
along with 3. rostrata (Table 4). A steady inecrease in
LAT was obtserved as the age advanced and attained its
peak at 90 DAF and declined at harvest, obviously due to
senescence. Even at harvest the treatment, which received
S. rogtirata alone and S. rostrata + 100 kg N per ha have
exhibited significantly higher LAI than the control and

normal practice, respectively. The increase in LAI with



increased levels of nitrogen along with S. ostrgta is
attributed to the increased number of tillers per hill
and increased size of successive leaves. Murata(1969)
opined that nitrogen increases the LAI or weight of leaf
blades and this effect was greatest before panicle ini-
tiation. Yanagisawa et al. (1967) and Reddy (1986) ob-

tained higher leaf area with increased level of nitrogen.

30

Balasubramaniyan and Falaniappan (1989) also found a posi-

tive effect of green manure on LAI of rice.

The leaf area duration (LAD) indicates the photo-
synthetic potential of the crop. The leaf area duration
recorded was the highest during 61 to 90 days growth
period of the crop (Table 9). LAD was highest with the
treatment receiving S. rostrata + 100 kg N per ha and
significantly more than that of the normal practice.
Similarly, LAD’with the treatment receiving S.rostrata
alone was significently mcre than that of control recei-

ving no S. rostrata and no nitrogen. This focuses that

incorporation of S. rostrata green manure has a dominat-
ing influence on the LAD both in the presence and absence

of the chemical nitrogen.
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Watson et al. (1963) opined that the formation of
optimum photosynthetic area and maintaining the 1leaves
photosynthetically active for longer duration during re-
productive phase of the crop were essential for increas-
ing the grain yield. Mandal and Dasmahapatra (1983) also
opined that grain yield and LAD from flowering to maturity

were positively correlated.

5.2 Bffect on yjeld and vield components

Incorporation of S. rostrata green manure along
with different nitrogen levels influenced the grain
yield significantly (Table 10). S. rostrata along with
nitrogen levels at 100 kg N per ha and 75 kg N per ha
significantly increased the grain yield ty 16 per cent
and 12 per cent, respectively over the normal practice
receiving 100 kg N per ha, The data permit to infer that
application of S. rostrata along with 50 kg N per ha re-
sulted in the grain yield of 59.73 q per ha equivalent
to that of the normal practice (58.38 q/ha). This indi-
cates that fifty per cent saving in the required quantity
of fertilizer nitrogon for rice culture could be achieved

ty the use of S. rostrata green manure. Similar results
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were reported bty Camara and Diara (1986). This result

is also in close concordance with the findings of several
workers in the usage of other green manures in rice pro-
Aunction (Tiwari et al., 1980; Deol et al., 1982; Khind

et al., 1982; Meelu et al., 1986; Ireneo et al., 198%;
Rabtindra et al., 1987; Singh et al., 1987; Bhagat et al.,
1988, Ramasamy et al., 1988; Fadalia et al., 1989 and
Josevh et al., 1991).

The grain yield with the treatment receiving S.
rostrata + 75 kg N per ha (65.55 q/ha) was on par with
that of the treatment receiving S. rostrata+ 100 kg N
per ha (67.64 kg/ha). Thus, S. rostrata green manure
along with 75 kg N per ha is found to be an optimum com-
bination to get higher yield of rice. These findings are
in close conformity with those of Rabindra et al. (1989),
Kalidurai and Kannaiyyan (1990) and Thakur (1991),working
on S. rostrata green manure incorporation studies in rice
production. Several workers obtained similar high res-
ponse to the combtined application of green manure and
fertilizer nitrogen (Misra et al., 1969; Dargan et al.,
1975; Tiwari et al., 1980; Khind et al., 1982; Bhardwa}
and Dev, 1975; Meelu et al., 1986; Morris et al., 1986;
Singh et al., 1988; Morris et al., 1989; Halepyati and
Sheelavantar, 1990 and Patel et al., 1990).



Incorporation of S. rostrata green manure aione
increased the grain yield by about 22 per cent over the
control in the present investigation. This may be due
to the reason that S. rostrata green manure had accumu-
lated 149 kg per ha of nitrogen, which might have influ-
enced the rice yields favourably. Dreyfus et al. (1985),
Diack (1986) and Ranvir Singh et al. (1988) algo reported
that mere incorporation of S. rostrata green manure
doubled the grain yield over the control receiving no
S. rostrata. Halepyati and Sheelavantar (1990a) also
opined that incorporation S. rostrata green manure alone
gave as much grain yield as did the treatment receiving

100 kg N per ha as urea.

Higher grain yield obtained with the incorporation
of S. rostrata green manure along with increased nitrogen
levels might have been cdue to the adequate supply of nutri
-ents throughout the growth period, because of continuous
production of ammonia through mineralization and decompo-
sition of green manure in conjunction with inorganic fer-

tilizers.

Grain yield is a function of yield contributing
characters such as number of panicles per plant and
number of grains per panicle (Matasushima, 1976 ). Incor-

poration of S. rostrata along with 100 kg N per ha and



75 kg N per ha significantly increased the number of
panicles per hill (21 per cent and 20 per cent) and
numter of grains per panicle (12 per cent and 9 per
cent) over the normal practice receiving 100 kg N per
ha. About 28 per cent increased number of panicles per
hill and ?0 per cent increased number of grains per
panicle were obtained by incorporation of S. rostrata
alone as compared to the control. The improvement in
these yield components due to incorporation of S.
rostrata might have resulted in the increased grain
yields in the treatments receiving S. rostrata along
with different nitrogen levels. Morris et al. (1989)
and Palaniappan and Budhar (1989) indicated that there
was significant increase in productive tillers and
panicles per m2 of rice by the incorporation of S.
rogstrata green manure as observed in the present
investigations. Halepyati and Sheelavantar (1990b)
also obtained higher number of grains per panicle by
the use of S. rostrata green manure in rice production.
Higher yield components due to combined application of
nitrogen and green manure in general have also  been
observed by De Datta et al. (1972), Sanchez (1972) and
Setty et al. (1987).

Grain yield and yield contributing characters are

the reflections of panicle length, panicle weight and dry



matter accumulation in panicles. Significantly higher
dry matter accumulation in panicles was recorded in
treatment receiving S. rostrata + 100 kg N per ha,. .
(10..19g knd S. rostrata + 75 kg N per ha (10.04 g) over
the normal practice (8.97 g). There was decrease in
dry matter accumulation in panicles per hill with lower
nitrogen levels comtined with S. rostrata green manure.
This may be due to the lower photosynthetic ability of
plant and lower translocation of metaboliteés from leaf
and stem during reproductive phase. Green manures pro-
vide adequate plant nutrients for the development of
panicle and to have more number of grains per panicle.
Higher grain yield due to more number of panicles and

higher panicle weight was in lines with the findings of

Black (1965b), Ne Datta - . (1981) and Subbaiah et al.

(1983).

Incorporation of S. rostrata green manure along

with different nitrogen levels significantly influenced
the rice straw yield and harvest index (Table 10). The
treatment receiving §: rostrata alone increased the rice
straw yield by 14.7 per cent over control. The straw
yield recorded with the treatment receiving S. rost a+

100 kg N per ha was higher by 10.8 per cent than that of
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normal practice, which received 100 kg N per ha only.

The increase in straw yield may be due to the increased
plant heicht, more number of tillers per hill and improve-
ment in leaf area and dry matter accumulation. Rajagopalan
(1967) also opined that plant height and number of tillers
per hill were the prime characters influencing the straw
yield. Plants supprlied with only fertilizers, recorded
low plant growth rate. This might have resulted in early
senescence and quick drying of leaves, which in turn redu-
ced the size of the photosynthesising surface consequently
reduced the total straw yield. These findings are in close
conformity with the work of Halepyati and Sheelavantar
(1990b), Kalidurai and Kannaiyan (1990) and Thangaraju and
Kannaiyyan (1990) in respect of S. rostrata incorporation
studies in rice culture. Similar results were reported by
several workers on the usage of different green manure
crops in rice culture (Lanuza, 1965; Ries et al., 1976;

Mandal and Bharati, 1983 and Subtaiah et al., 1983).

Incorporation of S. rogtrata green manure along
with different nitrogen levels had significant effect
on spikelet sterility (per cent) but not on thousand

grain weight (Table 13). Thousand grain weight was
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less in the treatments receiving increased nitrogen

levels along with S. rostrata. The treatment receiving

S. rostrata + 100 kg N per ha recorded the lower thousand
grain weight (30.07 g) than that of the treatment receiv-
ing S. rostrata green manure alone (30.47 g). The decrease
in thousand grain weight with increasing nitrogen levels
may be attributed to the increased number of grains per
panicle, thus decreasing the individual grain size and
weight. But, in lower levels of nitrogen, the size of the
grain is protably larger having lesser number of grains
per panicle attributing to the higher test weight. Gopinat
et al. (1984) also opined that grain yield had negative

correlation with thousand grain weight.

The spikelet sterility in the treatments receiving
S. rostrata + 100 kg N per ha, S. rostrata + 75 kg N per
ha, S. rostrata + 50 kg N per ha and S. rogtrata alone was
lesser by 8.42 per cent, 7.88 per cent, 5.9 per cent angd
3.11 per cent, respectively over the control (25.42 per
cent). The svikelet sterility was less with increase in
the nitrogen levels along with S. rostrata, which had re-
sulted in higher grain yields in these treatments. This is
in close conformity with the findings of Halepyati and

Sheelavantar (1990t ). Wada (1969) observed a close
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correlation between per cent of grain filling and the
amount of nitrogen in the plant at all the stages of
spikelet initiation. Togari and Kashiwakura (1958)

opined that the sterility under lower levels of nitrogen
and low light intensities was caused by the initiation

of pollination that resulted from incomplete dehiscence
of anthers and abnormal behaviour of the filament at the
time of flowering bringing about a decreased seed setting

rate at maturity.

5.3 Bffect of nitrogen content in plant an itrogen
uptake Zkg/hag

Results on the concentration of nitrogen in diffe-
rent plant parts showed that the highest concentration of
nitrogen occurred in straw at early growth stages receiv-
ing 30 TAP (Table 14) and gradually decreased at every
successive growth stages till harvesting stage. It can
te related to the fact that with the advancement of age,
dilution of tissue concentration occurred and thereby de-
creasing the concentration of nitrogen towards harvest.
Sims and Flace (1968) and Dreyfus et al. (1985) also
reported that the percentage of nitrogen in the plant
body was higher in the early stage of growth and decreased

with increase in the age of the plant. The treatment
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receiving S. rostrata + 100 kg N per ha and S. rostrata
+ 75 kg ¥ per ha recorded the highest concentration of
nitrogen in straw at all growth stages and in panicles

at harvest as compared to the normal practice which re-
ceived 100 kg N per ha. The lowest N content was recor-

ded in the control treatment. The higher nitrogen content

of the plant may increase the metabolic activity of the
plant leading to a greater accumulation of dry matter and
ronsequently increasing the grain yield. Higher the nitro-
gen content in the plant higher is the photosynthetic rate
as per the findings of Chatterjee and Maiti (1981).
Sanchez (1972) also reported that paddy yields were posi-
tively correlated with adequate plant nitrogen levels at

tillering stage and panicle primordium phase.

Significantly higher nitrogen uptake was observed
at harvest with the treatments receiving S. rostrata +
100 kg N per ha and S. rostrata + 75 kg N per ha. The per-
centage increase in the uptake of nitrogen was 22.3 per
cent in the treatment receiving S. rogstrata + 100 kg N per
ha and 19.2 ver cent in S. rostrata + 75 kg N per ha over
the normal practice receiving 100 kg N per ha. With S.

rostrata alone the increase in nitrogen uptake was of the
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order of 42 per cent over control. This is most bikely
due to microtial decomposition of the S._rostrata green
manure, which was readily decomposed releasing more
nitrogen to the crop. The higher uptake of nitrogen by
rice crop with the incorporation of S. rostirata green
manure along with increasing levels of nitrogen increased

the rice grain yield significantly.

Investigations of Chew et al. (1978), Tiwari et
al. (1980), Mahapatra et al. (1987), Ratindra et al.(1987)
and Halepyati and Sheelavantar (1990a) have corroborated
with the results of present investigations that incorpo-
ration of green manure along with increased levels of
nitrogen resulted in higher nitrogen uptake by rice and
higher yields. Craswell and Viek (1979) identified denitri-
fication, ammonia volatilization, runoff and leaching as
potential nitrogen loss mechanism. Green manure along with
added nitrogen must have ensured slow decomposition of
green manure which matched soil solution nitrogen concen-
tration to the nitrogen uptake rates by rice at all growth

stages.

5.5 Effect of total soil nitrogen

The total so0il nitrogen after harvest indicated that
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the treatment S. rostrata + 100 kg N per ha added higher
amounts of nitrogen (132.99 kg/ha) followed by S.rostrata
+ 75 kg N per ha (118.1 kg/ha) as against the normal prac-
tice receiving 10" kg ¥ per ha which added least amounts of
nitrogen (18.95 kg/ha) to the initial total soil nitrogen.
Mere ircorporation of S.rostrata green manure added 51.92
e N per ha to the initial total soil nitrogen(Table 19).
The superior performance of the treatments which received
combined application of green manure S. rostrata and
nitrogen may te attributed not only to the continuous
supply of nutrients, but also its profound influence on
the chemical and biological prbcesses of soils. Rinaudo
et al. (1983) observed that when S. rostrata green manure
was incorporated into the soil, one-third of the nitrogen
added by green matter was transferred to the crop and
two-third of the nitrogen added to the soil. Similar
results were obtained by Halepyati and Sheelavantar(1990bv)

working on S. rostrata grain manure for rice.
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VI. SUMMARY

A field experiment was conducted at the Agri-
cultural Research Station, Kathalagere, during kharif
1990-91 to study the effect of green manure of Sesbania
rostrata in conjunction with nitrogen levels on the
growth, yield and nitrogen economy of rice. The salient
features of the results obtained in the experiment are

summarised below,

1. There was significant improvement in growth
parameters 1like plant height, number of
tillers per hill and dry matter accumulation
in plant parts due to the in situ incorpora-

tion of S. rostrata green manure alone as

compared to the control. The treatments re-
ceiving S. rostrata + 75 kg N per ha or 8.
rostrata + 100 kg N per ha were superior to

the normal practice receiving 100 kg N per ha,

2. The physiological parameters like leaf area
index and leaf area duration were also sig-
nificantly influenced by the incorporation

of S. rostrata, green manure.



Incorporation of S. rostrata alone and with-100
kg N per ha or 75 kg N per ha significantly im-
proved the yield parameters 1like number of

panicles per hill, number of grains per panicle
and panicle weight over the control receiving
no S. rostrata and no nitrogen and the normal

practice receiving 100 kg N per ha respectively.

Incorporation of S. rostrata green manure alone
resulted in an increase in grain yield by 22
per cent over control. Incorporation of 3S.
rostrata along with 75 kg N per ha increased
the grain yield by 12.3 per cent over the nor-

mal practice receiving 100 kg N per ha,

The grain yield obtained with the treatment
S. rostrata + 50 kg N per ha and the normal
practice receiving 100 kg N per ha were on
par. Thus, fifty per cent nitrogen substitution
can be achieved by incorporation of S.rostrata

green manure in rice production.

The grain yield obtained with S. rostrata + 75

kg N per ha and S. rostrata + 100 kg N per ha
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were on par and were significantly more than
all other treatments. Thus S. rostrata+75 kg
N per ha would be an optimum combination to
get higher yields of rice and in effecting

nitrogen economy.

7. The effect of S. rostrata green manure incor-
poration was significant on the uptake of
nitrogen at all growth stages and influenced
the nitrogen uptake favourably both in the
presence and absence of chemical nitrogen. It

also improved the nitrogen status in the soil,

FPuture line of work

Further research is needed on the following

aspects.

1. To find out the optimum fertilizer nitrogen
and green manure combination to get  Dbest
economic rice yields in different agro -

ecological situation.
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To investigate on the effect of S. rostrata
green manure on nutrient availability,water
retention in the soil and physical properties

of the soil.

To work on feasibility of growing Sesbania
rostrata under various rice based cropping

systems under different agro-climatic zones.

To study the residual effects of S. rostrata

green manure on succeeding crops.
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APPENDIX



Append ix-1. Meteorological data indicating mean monthly
average of ten years (1980~1989§ and the
actual crop growth period (1990) at the

Agricultural Research Station, Kathalagere

- G - TS S B S A T G G G W S S D e - S G D G G SR S G SN G D G G G AR B GBS N G e e W G G G e . D

g;rﬁge Actual “300 Jo tual Actuil
AL (1990) 1990 1990 1990

January 2.20 0.00 30,63 13,76 64 .66
February 0.34 0.00 33.28 13.84 58.94
March 10.29 0.00 34,93 17.39 52.99
April 17.77 0.00  37.46 21.12 55.59
May 32,98  108.00 33,94 21.81 67.13
June a0 .65 68.20 28,34 21.43 80.10
July 91.13 51.10 27.13 20.83 81.26
August 82.10  124.50 26.80 20.78 83,93
September  119.46 18,50 29,15 20.55 74.45
Oc tober 78.97 45,40 30,38 20.65 72.65
Novemter 29.61 84.90  29.48 18.60 76.09
Decemter 4.53 n.00 29,85 16,08 77.27

Total annual
rainfall 559,908 501.20

- o . . A . T - W e A = WA A e WP S R G e e S e e e Sm W R R G S MR e A S G e SE G e WS A S e e

Note: * Crop season for the present study was from July to
Novemter 1990
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