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I. INTRODUCTION

Rice is the major cereal orop of India, oocoupying
a little over 30 per cent of the total area under food
grains and contrituting about 44 per oert to the total |
" food grain production. At present 37.07 per cent of the
ocultivated area under rice is irrigated. In Karnataka
the area occupied by rice is 11.42 per cent of the oulti;
vated area and the per cent irrigated area under rice is
60.12. Rice is mostly grown under canal and tank irri-

gation systems.

The production potential of rice under low land
eondition mainly depending upon the inorease use of
fertiligers. Among the major plant nutrients, nitrogen
continues to be the most important for augmenting rice
yield. The potential for nitrogen use for a major crop
like rice towards stabilizing the mean grain yields in
the country at 2.4 t/ha is estimated to be around 65 kg/ha
(Stangal, 1977), as against the current level of nitrogen
consumption which is less than 25 kg/ha.

Fertilizer nitrogen management in flooded soils
is of greater significance because applied nitrogen
subjected to maximum losses to the extent of 60;70 per
cent (Khind and Datta, 1975; Stangal, 1977; De Datta,
1978: and Pillai, 1978). It is, therefore, not surprising



that flooded rice has shown consistently lower recovery

of added nitrogen as compared to other erops (Patrick and
Mahapatra, 1968; De Datta et al., 1968; Rajendra FPrasad
et al., 1970; Broadbent and Tusneem, 1971; Pande and

Adik, 1971 and Reddy and Patrick Jr. 1975). Improving the
physical condition of urea either by coating urea with the
materials which can inhibit nitrification (Simsiman et al.,
19673 Rajendra Prasad et al., 1971; Rajale and Prasad,1970;
Reddy and Freeman, 1973; Subbaiah ¢t al., 1979; Pillai and
Kr ishnamurthy, 1983 and Rambabu, 1980), or increasing the
size of urea granules for deep placement in the reduced
zone to slow down the dissolution rate (Simsiman et al.,
1967; Mac Rae and Ancajas, 1970; Reddy and Freeman, 1973%;
Nommik, 1976; Craswell, 1978; Fillai and Vamadevan, 1978;
Vliex and Craswell, 1979; Rambabu, 1980) may help the plants
to use before applied nitrogen is subtjected to various

losses.

Hence, there is a need to assess the relative offl;
ciency of various modified urea materials and their method
and time of application in rice genotypes of early and
long duration. It is also felt that the information on
residual effect of these modified urea materials on

succeeding crops grown in quick succession after kharif



rice with residual moisture is very muoh relevant and

will go a long way in increasing the total output per

unit area and time through increased nitrogen use effi-

ciency and residual soil moisturé.

With this in view an investigation was initiated

at Vet lamd block of Main Researoh Station, University

of Agrioultural Sciences, Bangalore, with the following

objectives:

1.

2.

Je

‘To study the tupohso of rice genotypes of

early and long duration to different souroes,

time and method of nitrogen application;

To evaluate the relative efficienoy of
modified urea materials in influencing

the growth, grain yield as well as nitrogen
use effioiency of rice genotypes of early

and long durationj;

To asssess the residual effect, if any?of‘
different sources, time and method of
nitrogen application in kharif rioe on the
growth of a succeeding fodder legume.
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II. REVIEW OF LITERATURE

2.1. Ferformance of rice gemotypes

Panda and leeewrik (1972) working on rice geno-
types reported that Jaya gave higher grain yield (6350
kg/ha) compared to IR-8 (5710 kg/ha) and TN-1 (5160 kg/ha)
and the lowest grain yield was obtained with Bala (4030
kg/ha). Further, they reported that TN-1 recorded higher
number of panicles and panicle weight per square meter,
while IR-8 gave higher mumber of fertile spikelets.
Whereas Jaya had the higher test weight. Veeraraja Urs
and Mahadevappa (1972) noticed differemse in grain yield
among rice genotypes. Highest grain yield was obtained
with IR-8 (4932 kg/ha), followed by Jaya (4505 kg/ha) and
IR-5 (3490 kg/ha). The lowest yield with IR-5 may be due
to higher number of immature panicles, spikelets, shorter
panicle length, low test weight and sterility per cent

was also more.

Panchaksharaiah et al. (1972) working at Mandya
reported that Jaya performed better (4998 kg/ha) as con-
pared to Padma (4543 kg /ha) and S-"lOS (2709 kg/ha)e 1In
another trial at Mandya, Gopala Reddy gt al. (1978)
reported that IET-2254 gave higher grain yield (8087 kg/ha)
compared to MR-301 (7276 kg/ha), Vani (6421 kg/ha).lm;i"lz.
i.e., Mangala (6002 kg/ha), Sona (5952 kg/ha), MR-81
(5420 kg/ha), Intan (5156 kg/ha) and S-317 (4872 kg/ha).
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2.2. Importance of nitrogem to rice

Nitrogen is of pargmount importamce for promoting
growth and yield of rice. It exerts the most significant
influence, in a wide range of situations. Response of rice
to nitrogen can be attributed to the response of individual
growth and yield characters.

Singh and Modgal (1978) noticed a steady increase
in dry weight of rice plants as the amount of nitrogen in-
creased. Muthuswamy et al. (1973) working on r ice reported
that increased fertilizer application caused a significant
increase in dry matter production only upteo 120 kg nitrogou/
ha beyond which the increase was not significant. Total
dry matter production increased with addition of nitrogen
fertilizer to both tall and dwarf genotypes (Sahu and
Murthy, 1975; Srivastava and Mahajan,1977 and Syamasundara
Murthy and Satyanarayama Murthy, 1978). Prathap Reddy
(1982) obtained increased dry matter production with every
successive increment in the level of nitrogen from O to

120 kg/ha.

Increase in plant height with application of nitrogen
was reported by several research workers (AICRIP, 1971;
Singh, 1971; lenka et al., 1976; Sharma and Rajat De, 1976;
Srivastava amd Mahajan, 1977). Raju (1979) studying on the



response of dvarf indicarice to varying levels of
nitrogen obtained a significant increase in plant height
due to application of nitrogen fertilizers. Vijayakumar
(1979 ) recorded 6.9 per cent incresse in plant height in
Tellahamsa when nitrogen application inoreased from 50
to 100 kg/ha.

Increase in panioles owing to increase in nifrogen
levels has been reported by several workers (Sanches,1972;
Veeraraja Urs and Mahadevappa, 1972; lenka et al., 19763
Shivananjegowda et al., 1976; and Vinaya Rai and Murthy,
1979 ). Devendrappa (1982) and Thimmegowda (198%) also

obtained increase in panicle number duve to nitrogen applie-

oation.

-

Lenka ot 5l. (1976) observed significant and pro-
gressive increase in panicle length as the nitrogen level
inoreased from 60 to 180 kg nitrogem/ha. Vijayakumar (1979)
recorded increase in panicle length from 18.8 om to 22.2 om
with 100 kg nitrogen application when compared to 50 kg
nitrogen/ha. Similar inor ease in panicle length as the
nitrogen level increased was observed by Devendrappa (1982)
and Thimmegowda (1985%).

Pande and Mittra (1970) and Venkatesan and Thiaga-
rajan (1974) recorded increase in grain mumbder /panicle due

to nitrogen application. Aocording to lenka et al. (1976)



grain number/panicle increased from 69 in oontrol to 75

in 60 kg nitrogen/ha. Further inorease in nitrogen re-
sulted in signifioant reduction in grain number per
panicle. Vijayakumar (1979) obtained significant m;
orease in grain number/panicle due to nitrogen appliocation.
At 40 kg nitrogen/ha, the number of grains/panicle were

81 and these increased to 95 at 100 kg nitrogen/ha.
However, Vinaya Rai and Murthy (1979) did not observe any
significant increase in this attribute when nitrogen level
increased from 40 to 80 kg/ha.

Shivananjegowda et al. (1976) reported that 1n-;
crease in nitrogen level from O to 125 kg nitrogen/ha in-
creased test weight by eight per cent. Singh and Modgal
(1978 ) observed that application of 200 kg nitrogen/ha
resulted in higher teat weight than sere level of nitrogen.
Raju (1979) and Prathap Reddy (1982) obtaimed significant
increase in test weight due to nitrogen application. |
Thimmegowda (1985) working on Vani genotype reported that
there was increase in test weight when nitr ogen level was

increased from 40 to 80 kg nitrogen/ha.

Increase in grain and straw yield due to nitrogen
apprlication was reported by several workers (AICRP, 1971;
Munegowda and lanikar, 19773 Fillai and Rajat Ve, 1979;and



Kupkanchanakul and Vergara, 1980). Prathap Reddy (1982)
recorded significant inorease in grain and straw yield -

of rice with inoreass in nitrogen level from O to 112 kg/ha.
Pham-Sy-Tan (1982) also obtained progressive and signi;
ficant increase in grain and straw yields when nitrogen
level was increased from O to 112 kg nitrogen/ha. Similar
observation was made by Devendrappa (1982) and Thimmo-:-
gowda (1985 ). |

tiigher dry matter production normally indieatds

- their potentiality to yield higher economioc product pro-;
vided there is proper partitioning in the dry matter dis;
trivution (Arnom, 1975).

Murthy et al. (1975) working on rigce reported that
harvest index differed considerably between varieties
even in the same duration group and it was reduced signi;
ficantly under high nitrogen rate. The early ocultivars
showed high harvest index than mid season types and the
semi-dwarfils exhib ited greater harvest index than the
traditional tall types. The depression in harvest index
duve to longer orop duration (Vergara et al., 1964) is
prodabdbly on effect of heavy vegetative growth or light
relationships with a canopy which adversely affect grain

development (Donald and Hamblin, 1976).



Significant correlation between soil fertility and
harvest index was reported by Venkateswarlu et al. (1975).
They observed positive correlation between harvest index
and grain yield of short and medium duration varieties.
According to Vinmaya Rai and Murthy (1979) excess applica;
tion of nitrogen may prove deterimental to grain yield due
to reduced harvest index. When nitrogen level increased
from 40 to 80 kg nitrogen/ha, the harvest index fell from
43.3 to 41.2 per cent and the differemce was significant,
Kupkanchanakul and Vergara (1980) stated that there was
no increase in harvest index when nitrogen level was in-

creased from O to 180 kg nitrogen/ha.

2.3. Rige genotypes and response to nitrogen

Among the warious factors affecting nitrogen res-

pomse in rice, varietal characters is of particular signie

ficance.

Tall indica rice produged generally equal or more
total dry matter than dwarf indica, but produced more straw
than grain (Mahapatra and Pandz, 1972). Brady et al. (1974)
stated that high yielding dwarf tropical varieties not only
yield more when fertilizer was applied but also the diffo;
rence widened as the fertilizers rate increased. Mahapatra
and Bapat (1971) opined that high yielding varieties of

rice respond better than local varieties to nitrogen
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application. According to them at 120 kg nitrogen/ha
cultivar Jaya gave a grain yield response of 14 kg/kg of
nitrogen compared to 7 kg/kg of nitrogen in case of a local
vari ety.

Sumbali and Gupta (1972) recorded highest grain
yield of Jaya variety at 155 kg nitrogen/ha and the economic
optimum level was 125.5 kg nitrogen/ha. In a varietal and
nitrogen study Yogeshwarz Rao gt gl. (1974) obtained li‘lli;
ficantly higher yield (5240 kg/ha) with Jaya. This variety
was superior to Tellahamsa. According to Harihara Reddy
(1977 ), Jaya responded better than Tellahamsa even at lower
level of nitrogen. Mangal Frasad and Rajendra Prasad (1980)
revealed inmcreased yield with medium duration (135 days)
genotype than a short duration (105 days) genotype. Prathap
Reddy (1982) studied the ni trogen use efficiengy in Tellahamsa,
Jaya and Mahsuri genotypes. The yield level in all these
genotypes was comparable, tut optimum nitrogen with split
application of nitrogen as urea was 127, 144 and 80 kg
nitrogen/ha for Tellahamsa, Jaya and Mahsuri, respectively.

2.4. Nitrogen loss ip rice erop

Rice, cultivated in 23.63 per cent of the total eropped
area in our country consumes nearly 40 per cent of the ferti-

lizer nitrogen (Tandon gt al., 1981). Urea form is the main
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source of nitrogen for rioe amd its efficiemsy is low
due to (1) ammonia volatilization, (2) nitrifioation-;
denitrification, (3) lsaohing, (4) Run-off (De Datta
et al., 1974; Crasvell and Vlex, 1978).

2.4.1 loss of nitrogen due to ammonia yolatiljzation

Ammonia, a nitrogen transformation produet found
continuously in wet land soils and also following appli-
oation of smmonium containing or farming nitrogen fertiliger,
is subjected to volatilization loss in considerable quan-

tities.

.Gupta a (1955) recorded 21 per cent loss in applied
nitrogen due to volatilization in alkaline soils. Experi-
ments conducted by Ventura and Yoshida (1977) revealed that
under field conditions 8.2 per cent nitrogen loss ocourred
through ammonia volatilization during the first 21 days
after application in Mashaz ¢lay soil. According to
Mikkelsen and De Dntta.(1978). ammonia volatilization losses
may vary from 0.25 to 20 per gent depond;m on nitrogen
application methods, the least loss being reported from
10-12 om deep yplacement. Reduced condit ions of flooded
s0il favours contimuous production of ammonia and the
quantity in excess of the absorbing capacity of the flood
vater is lost through volatilization which may range from
9.7 to 22.7 per cent under field gonditions.(Mahapatra,1981).
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Sahravat (1980) reviewing nitrogen loss in ries
soils listed pH, CEC, exchangeabls cations, texture,
temperature, water content, source of ammonia, rate and
methods of applioztion as important factors that influence

ammonia volatiligzation from soils.

2.4.2 loss of nitrogep due to denjtrification
Flooded soils develop a thin layer of oxidised

s0il immediately below the water underlying which is the
reduced gone. These two are responsible for nitrifiocation-
denitrification losses from ammonium or ammonium forming

fertilizers when applied to flooded rice soils.

According to Fooht (1979), Shieiri was the first
to comlude that losses of nitrogen occur in flooded soils
through nitrification-denitrification. Abichandani and
Patnaik (1959) observed that denitrification loss ranged
from 20-40 per cent of applied nitrogen. Studies made in
Japan indio ated nearly one third of the applied nitrogen
vas lost due to denitrification alone (Vamada et al.,1979).
In a field study with labelled nitrogen at All India Co;
ordinated Rice Improvement Froject (AICRP), Hyderabad,
nearly l4.4 per cent of nitrogen was lost due to denitri;

fication (Mahapatra, 1981).

Several faotors seem to i nfluence nitrification-

denitrification losses. Fatrik and Wyatt (1964) stated



that soil water regimes oritically influemnces donitri;
fication losses by promoting nitrification during the
drained or aerobic phase and sutsequent denitrification
during water logged phase. Reddy and Patrick (1978) ra;
corded denitrificat ion losses to a maximum of 63 per cent
of added ammoniug nitrogen in an intermittently flooded
soil. Nommik (1970) reported that pH influences nitrifi;
cation-denitrification and optimum pH for denitrification
was in the rarmge of pH 7 to 8. Craswell and Vlex (1979)
stated that while nitrifigé ation is very sensitive to a
number of ecological and envirommental factars, denitri-
fication is regulated by temperature and the amount of
organic substate available to the heterctrophic bacterial
population. Meelu (1980) opined that nitrogen loss due to
denitrification could be 24.1 to 53.7 per cent dependirg
on the soil type, source of fertilizers, method and time

of fertilizer application.

2.4.3 loss of nitrogen dve to leaching

In flooded soils, movement of fertilizer nitrogen
along with percolation water poses a major threat espe-

cially in light textured soils.

Work of De ami Digar (1955) revealed 10.4 and 15.4

per cent loss of nitrogen from surface applied ammonium



sulphate from a sandy loam and a stiff clay soil rss-
pectively. Fande and Adik (1971) reported 45 to 60 per
cent nitrogen loss due to leaching when fertilizer was
aprlied basal,but these losses were reduced to 1ll-33 per
cent in split appliecation. According to Craswell and Vlex
(1979) who exhaustively reviewed field lysimeter experi;
ments in Japan condugted between 1928 amd 1971 and ro;
ported 3.4 to 25.4 per cent loss of applied nitrogen due
to leaching.

Soil texture stromngly influences the rate of
nitrogen loss. Meelu (1980) observed the nitrogen loss
due to leaching to be 69.5 per cent in light soils of
Punjab. In a sandy loam alluvial soils at Cuttack poroo;
lating at the rate of 10-15 mm per day, nearly 43 and 16
per cent of nitrogen applied through labelled urea and
ammoniur sulphate respectively was lost through leaching
during 11 veeks of orop growth while from a vertisol at
Hyderabad percolating at the rate of 1-2 mm per day the
loss of basal applied labelled urea nitrogen (100 kg
nitrogen/ha) was only 6.8 per cent during the first orop
season. In alluvial and laterate soils leaching losses
of nitrogen were 44.4 and 60.4 per cent of applied
nitrogen respectively. Over 90 per cent of nitrogen
leached from submerged soils was in ammonioal form (Mahn;

patra, 1981).



2.4.4 loss of nitrogen due to run-off

There is a considerable nitrogen loss through
surface water and is depending on source, method, time of

application and rate of flow of water.

Studies conducted by Abichandani and Patnaik (1959)
revealed 6 to 30 per cent of applied ammonical nitrogen
was present in surface run-off water upto 10 days after
application. Experiments conducted at IRRI (1978) re;
vealed that 5.7 and 7.0 per cent of applied nitrogen was
lost through out-flow of water during kharif and rabi
respectively. Bilal et al. (1979) stated that the total
loss of inorganic nitrogen (NH » O, "03) through surface
run off ranged from 11 to 22 per cent of 168 kg nitrogen/ha

applied as ammonium sulphate.

2.5. Mothods of increasing nitrogen use efficiency

Split application of nitrogen at critical stages
of plant growth, so as to gynchronise with periods of most
efficient utilisation by the erop, deep placement of nitro-
gen in the active rooting zone of the rice plant much below
the oxidised zone from the surface and the use of modified
urea materials are the major approaches now being followed
for increasing the fertilizer nitrogen use efficiency of

rice.
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2.5.1 Basal surfage application

Significant reduction in plant height (Rajagopalan
et al., 1971; Prathap Reddy, 1982), number of paniclos/nz,
panicle weight (AICRP, 1971) and number of spikelets/
panicle (Rajagopalan et al., 1971), were reported due to
all basal application of nitrogen compared to split appu;

cation.

Grain and straw yields were generally low in broade
cast npplication of nitrogen compared to split applieation
(Broadbent and Mikkelsen, 1968; Brady et al., 1974; Pillai
and Rajat De, 1979). Sahrawat (1980) reported reduction
in grain and strawv yields of rice by 249 and 448 kg/ha !'0.-;
pectively due to all basal application of urea compared to
split application.

2.5.2 Split application

Increasing the nitrogen content of leaves to a
desired level while keeping an optimum leaf area is what
is precisely needed to be achieved in the nitrogen manage-
ment of rice for increased grain yields and better nitrogen
use efficiency. This is facilitated by need based appli-;
cation of nitrogen under varying soil and environmental

situations and it is perhaps the simplest agronomie



solution for improving the nitrogen use efficiency of
rice. Split application of nitrogen minimises nitrogen
loss and provides a contimous supply of nitrogen for

proper growth and nutrition of rice plant (Evatt, 1965 ).

Agcording to Tanaka gt al. (1959) the best time
of application depends on the growth duration, plant
type and growing season. More recently Pillai (1981)
reviewing data from AICRP, liyderabad concluded that :ln;
corporation of basal nitrogen followed Wy two top drou;
ings at tillering and week before paniele initiation (PI)
would be ideal for most rice conditions in India. Bacha
and Lopes (1983 ) recorded increased grain yield in rice
with inecreasing level of nitrogen from O to 120 kg/ha
and nitrogen was applied in three split doses, 33 per cent
at planting, 33 per cent at tillering and the remaining at
flower initiation stage. Chandrasekharappa (1985) repor ted
higher grain and straw yields when 100 kg nitrogen was
applied in three splits, i.e., 50 per cent at planting,
25 per cent at 25 days after transplanting and 25 per cent
at 50 days after transplanting.

Rajagopalan et 2l. (1971) and Prathap Reddy (1982)
recorded increase in plant height due to split appliecation,

compared to basal application of nitrogen. Increase in



dry matter production was reported by Singh and Modgal
(1978 ) and Chandrasekhara Reddy et al. (1979).

Several workers reported the superior performance
of split applied nitrogen in increasing yield attributes.
Increases in panicles/M?, panicle weight (AICRIP, 1971),
De Datta (1981) stated that split application of nitrogen
incr eased number of panicles and filled spikelets per

panicle.

Rajagopalan et al. (1971) obtained 450 kg/ha in;
creased grain yield due to split application of nitrogen
compared to all at basal application. Results from AICRIP,
Hyderabad indicated 3.8 per cént imrease in grain yield
wvhen 110 kg nitrogen/ha was applied in splits agaimst
basal applisation (AICRIP, 1971). Patel et al. (1973) and
Fande gt al. (1977) reported significant incrédase in straw
yield due to split application of nitrogen. Studies of
Pillai and Rajat De (1979) revealed 15 per cent inmcreased
yield when nitrogen was applied to rice Jaya in three or
four splits compared to all nitrogen application at trtns;
planting. Experiments conducted by Sahrawat (1980) ro;
vealed an increase of 4.3 and 5.9 per cent respectiwvely in
grain and straw yields of rice IR-8 due to split lpp].ic&;
tion of nitrogen compared to basal applieation.



2.5.3 Modified urea materials

The slow release fortiiiuu in general offer great
potential towards increasing fertiligers use efficiency
by decreasing the cost of application, minimising the
losses by leaching, decomposition or by fixation and by_
minimising luxury consumption (De Datta, 1981). Slow re-
lease fertilizers which release nitrogen that coincides
with the requirements of growing plant., Modified urea
materials are usually made by synthesis of chemical ou;
pounds with inherently slow rate of dissolution and/or by
getting conventiomal soluble fertilizers coated to reduce

their dissolution rates.

Among the modif ied urea materials, sulphur coated
urea (SCU) and Isobutylidene di-urea (IBDU) have been
widely tested for rice in India. The experiments oonQ
ducted by the AICRIP have » shown that sulphur coated
urea gave 25-30 kg grain/kg nitrogen as compared to
16-20 kg grain/kg nitrogen with urea applied in split
doses (Rajendra Frasad and De Datta, 1979).

Due to the non-availability of sulphur to coat the
urea, greater attention has been diverted to find out
other materials which can reduce the solubility of urea
as a result we can incorease the efficiency of applied

nitrogen.

P
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Among the indigeneous methods of coating, Bains
et al. (1971) and Rajendra Prasad et al. (1980) observed
peem cake coating of urea to be very effective in retard-
ing nitrification of urea for two weeks and they reported
an increase of 24 per cent in grain yield by applying urea
coated with 20 per eent by its weight of peem cake. Re-
sults of an experiment conducted by Vijayakumar (1979)
indicated significant increase in plant height, number of
till.u/H2 and tetal dry matter due to neem cake coated
urea compared to split applieation of urea, by 8.8, 13.3
and 3.8 per cent, respectively.

Nayak et al. (1981) compared split application of
urea and neem cake coated urea. They obtained 33.8 per
cent increase in grain yield due to peem cake coated urea
compared to urea split application. Kabindra and Rajappa
(1981) also reported similar results. Recently data from
an experiment conducted by Joshi gt al. (1982) showed
7.1 and 20.5 per cent increased grain and straw yield
due to neem cake coated urea compared to oridinary urea,

confirming the ear lier results.

More reoently, urea was coated with Rock phosphate
and Cypsum to reduce the solubality of urea. Experiments
conducted at Bhuvaneswar showed that nitrogen applied as



rock phosphate coated urea vas quite comparable to urea
applied in split doses dur ing kharif and it gave a sl;ni;
ficant residual response of 400 kg/ha over basal appu;
cation of nitrogen as urea. Nitrogen applied as urea
gypsun during kharif also gave more thanm 400 kg/ha of
extra grain yield of rice during rabi season. However,
urea in split doses proved to be the best treatment to

realise a significant respomse (AICARP, 1982 and 1983 ).

In the medium black soils of Nandyal, the response
to nitrogen was maximum at 120 kg nitrogen/ha and the
best results were observed with split application of
nitrogen which was closely followed bty neem cake goated
urea, urea gypsum and urea super gramules. At Bhuvaneswar,
in laterate soils urea super granules and split application
of prilled urea had proved more effective in terms of
grain yield over urea gypsum at 120 kg nitrogen/ha. Where-
as at Rajendranagar, in medium black soils urea gypsum
proved 4.5 per cent and 5.6 per cent more grain yield over
that of split application of urea and deep placement of
urea suvpergranules at 120 kg nitrogen/ha (AICARP, 1983 and
1984 ).

Subbaiah (1983 ) reported that among the sources
lac coated urea registered the highest grain yield of
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6082 kg/ha and it was on par with rook phosphate coated
urea, urea gypsum and urea brigquettas application of

120 kg nitrogen/ha.

2.5.4 Root gone placement

Root zone placenent of ammonium oontaining or

ammonium forming fertilizers incrcase fertilizer use

ef ficlenoy oonsiderably due to reduction in volatilization
and nitriiicat jon-denitrification losses. It also makes
nitrogen available to rioce plant over a longer period of
time. &ven though this was recognised as early as 1941
(Yamada ¢t al., 1979), manufacturing of urea supergranules
in recent years, made root zone placement a practical and -

economic feasibility.

Compar ing surface application of mitrogen with deep
placement at 8 om Enyi (1963 ) recorded taller plant
height and tiller production duve to deep placement of
nitrogen. Simsiman et al. (1967) recorded 31.6 per cent
more dry matter when nitrogen was placed at 15 om than
vith surface application. Rambabu (1980) reported signi;
ficant increase in plant height and dry matter production
at 90 days when urea supergranules were deep placed to
supply 108 kg nitrogen/ha compared to neem cake coated
urea and Wwoadoast applic ation of urea. Prathap Reddy



(1982) obtained significant inerease in plant height,
number of i;ill.ors/M2 and dry matter at harvest with
deep placement of urea super granules compared to split

application of urea.

Studying the efficiency of modified urea materials
for a short duration rice crop, Singlachar et al. (1979)
recor ded higher paniclul/l‘l2 and grain number /panicle due
to deep placement of 60 kg nitrogen/ha as urea super-
granules compared with split appliecation, basal applion-:
tion of urea or peem cake coated urea. Test weight did
not di ffer due to different sources. At Hydornhad,?hu-;
sy-Tan (1982) obtained significant increase iin number of
spikelets due to deep placement of nitrogen as urea super-
gramles. HRajendra rrasad et als (1982) reported aigni;
ficant iueresses in panic las/M‘? and number of grains/
panic le wi th deep placement of urea super-granules con-;

pared to urea and peem cake coated urea application.

Study ing the effect of sub~-surface placement of
nitrogen Abichandani and Patnaik (1959) recorded 61 per
cent increase in rice yield due to sub-surface placement -
of ammonium sulphate at planting. Simsiman et al. (1967)
obtained significant inorease in grain yield of rice due_
to nitrogen fertilizer placement at 15 em depth compared
to broadcast and incorporation treatment.



After the development of urea supergranules by
the International Fertilizer Development Centre (IFDC).
Alavama, USA, deep basal application of nitrogenous tor;
tilizer became easy (Yamada et gl., 1979) and experiments
with urea supergranules were initiated throughout the
world since the crop year 1978-79 (Rajemdra Frasad et al.,
1982). According to Fillai (1978) deep placement of urea
supergranules was very much promising. He recorded a grain
yield response of 23 kg/kg of nitrogen vith urea supcr;
granuales vhen it was only 16 kg/kg of nitrogen in split
application. Average over seven locations deep placement
of urea supergranules at 54 and 81 kg mnitrogen/ha recorded
mean grain yield of 4000 and 4300 kg/ha as against 3600 and
3900 kg/ha with best split application. The mean response
in kg grain/kg of nitrogen was also higher when urea sup.r-;
granules were deep placed (AICRIF, 1979). Results of
16 field experiments conducted in eight countries under
INPUTS Project indicated that single deep placement of
urea supergr anules were remarkably superior to conven-
tional broadeast method of application and on an average
about one-third of nitrogen required for conventional
application of urea can be saved by using urea super;
granules. Singlachar et al. (1979) recerded 13.0, 17.%
and 32.6 per cent increases in grain yield due to



apblication of 60 kg nitrogen/ha as urea supergranules
compared to basal, split and neem cake coated urea appli;
cation. Mean yield fram 14 locations in a Co-ordinated
trial indicated 14.9 and 6.7 per cent yield increase due
to urea supergranules placement compared to basal and
split application of urea. The increase in response of
grain/kg of nitrogen ranged from 19-50 per cent (AICRIP,
1980). Similar results were also reported by Craswell
and De Datta (1980) and Craswell gt al. (1981).

Fillai and Vamadevan (1378) observed that the
placement of nitrogen as urea briquettes recorded 66 and
57 per eent recovery of added nitrogen at 28 and 56 kg
nitrogen/ha respectively and gave significent increase
in yield as compared to split application of urea. Acoord;
ing to Pyare lal et al. (1981) urea supergranules appu;
cation was superior to urea split application at 30 kg
nitrogen/ha. Rajendra Prasad et al. (1982) tested diffc;
rent nitrogen earriers and their results confirmed the
significant superiority of urea supergranules compared

to urea and peem cake coated urea.

2.6. Nitrogen goncentration and uptake

Padmaja (1977) reported that nitrogen concentration
in toth grain and straw of rice increased with increasing

concentration of nitrogen in the root medium. Ramaswami
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and Subramanian (1978) reported that added nitrogen in-
ereased significantly the nitrogen content in grain and
upword trend in the nitrogen content of grain (1.26 to
1.52) with inorease in the level of applied nitrogen
upto 80 kg/ha, was observed. Application of nitrogen
signifioantly increased the nitrogen uptake at various
stages of arop growth (Devendrappa, 1982 and Thimme-
gowda, 1985).

Reviewing the results of trials conducted with
tall indica, Fonlai and dwarf indica varieties of rice
Mahapatra and Panda (1972) stated that dwarf indioa has
the highest percentage of nitrogen inm plant at successive
stages of growth, followed by Poplai and tall indioca
varieties. Mangal prasad and Rajendra Prasad (1980)

observed higher nitrogen uptake (109 kg/ha) and per cent
recovery of applied nitrogen (43.0) in a medium duration
variety when compared to a short duration variety which
recorded nitrogen uptake of 91 kg/ha and 37.5 per cent
recovery of applied nitrogen. Prathap Reddy (1982) did
not record any difference in applied nitrogen recovery
by three rice cultivars vis: Tellahamsa, Jaya and Mahsuri
but a significant difference in nitrogen uptake in straw

vas observed. Tellahamsa recorded an uptake of 18.5 kg
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nitrogen/ha while in Jaya and Mahsuri the nitrogen up~
take was 19.82 and 21.30 kg/ha respectively.

Sahravat (1980) observed reduction in nitrogen
uptake by 4 kg/ha and apparent recovery of applied
nitrogen by 5.4 per cent duve to basal applicationof
nitrogen oompared to split application. Studying the
transformation and balance of nitrogen in Japanese paddy
fields under flooded conditions Koyama (1981) rooorded
22-27 per cent of basally applied nitrogen as crop re-
covery, 18«21 per cent in immobvilised fomrm, and 52-60 pcr-
cent unacocounted for, the latter two being higher oom-

pared to top dressed treatment.

Studies conducted ty Datta and Venkateswarlu (1968 )
revealed higher amount of nitrogen in rice leaves and
grain due to split application compared to basal surface
application. Sahrawat (1980) obtained 3.5 and 18.9 per-
cent increase in nitrogen uptake and appsrent recovery of
applied nitrogen in IR-8 rioce v;rioty due to split appli;
cation compared to all basal application. According teo
Koyama (1981) rice orop recovered 25;60 per cent of top
dressed nitrogen under flooded paddy conditions. Grnn;
wood (1981) stated that the reovery of added nitrogen in
split application was higher (27 per cent) while it was



only 21 per cent in surface incorporated treatment. Tlu:._
split application of nitrogen appears to be superior com-
pared to broadcast application Wt prastical problems like
delay in first application until 2-3 weeks after planting
(Craswell et al., 1981) and the occurrence of physical

barriers like moi sture scareity or flood: make top dress-

ing impossible (Pillai, 1978).

According to Simsiman ¢t al. (1967) 68 per cenmt of
applied fertilizer nitrogen was recovered when deep placed
and 38 per cent only in broad-cast and incorporated trut;
ment. They also observed greater reserve of mineral
nitrogen in the flooded soil at all stages of growth when
nitrogen fertilizer was deep placed. Greater uptake and
recovery of nitrogen due to urea supergranules placement
compared to urea and pneem cake coated urea (Mangal Prasad
and Rajendra Prasad, 1980) and greater recovery by 209.5
and 140.7 per cent due to urea supergranules placement
compar ed to surface incorporation and split application of
urea respectively (Greenwood, 1981). Studying the time
and mode of nitrogen fertilizer application to tropieal
wvet land rice, Craswell gt al. (1981) recovered 83 per
cent of applied nitrogen from urea supergramules treatment

and only 35 per cent from urea applied in best splits.
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They miggested ur ea supergranules application to be
taken up early and at a reduced rate than normal urea.
More recently Savant gt al. (1982) recovered at final
harvest 50-61 per cent of nitrogen when deep placed and
only 25-34 per cent in split applied urea. According

to these authors during the first 20 days after ttam-:
planting deep placed nitrogen was physically or spatially
non-availatle and negligible uptake occurred.
2.7. Residual effect of added pitrogen due to

d troge
nanagemept practices on the jggeoding O

~ Since farmer does mt grow a orop in isolated btut
in a oropping system, residual influence of applied
ma jor nutrients and modification in fertilizer rccommen--
dat fon for a erop in rotation are engaging the attention
of research workers in recent years. It has been known
for many years that crops have a degided influence _
through the amount of water or available nutrients they
leave bdehind in the s0il and their residuves which may bde
either beneficial or harmful (Ripley, 1941 and Russell

and Russel 1, 1961 ).

Cowpea genotypes trhed in rice fallow at Bargalore
(1983) for fodder purpose indicated that genotype. lolitha



gave [209 kg/ha/cut compared to Iran grey (4000 kg/ha/
ecut) and Mississipi (4000 kg/ha/cut ).

Reddy and Rajendra Prasad (1977) obtained significant
grain yield response in wheat, due to application of urea
and dif ferent coated urea when applied to ‘supply 100 kg
nitrogen/ha to rice crop. Yheat yield increase was 450 kg/ha
wi th urea application.

Studying nitrogen management and its economiecs in
rice-wheat rotation, Mangal Frasad and Rajendra FPrasad
(1980) reported significant residual effect of nitrogen
applied te rice, on grain and straw yields of wh aat. Appli-;
cation of 100 kg nitrogen/ha to rice produced 960 and 1340
kg/ha more grain and straw yields, respectively over con;
trol. ' A field study conducted at Pune farm to know the
residual effect of urea gypsum and urea supergranmules,
confirmed that 15.8 and 11.4 per cent increase in the
yield of wheat over the control by application of urea
gypsum and urea supergranules to rice AICARF (1983 and
1984 ). Tiwari et al. (1980) reported that succeeding
crop of wheat benefitted to residual fertility remained
after taking the rice. This is in agreement with the
wak of Chakravarti et al. (1980).
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Instances of non-significant residuval response
to applied nitrogen were also reported. Studying the
fertilizer nitrogen (15 N latelled) for rice, De Datta
et al. (1968 ) recorded no difference between fertilized
and non-fertilized plots in the amount of mineral
nitrogen remaining in Mazhas clay after harvest and
concluded that there was no residual effeect in the
form of mineral nitrogen.even following the suh;surfaoe
placement of nitrogen. Appliecation of urea, urea super~
granules and rock phosphate coated urea, at 40 to 200
kg/ha to rice has not recorded any residual effect on
the succeeding wheat either due to sources or levels
AICARP (1980 and 1981). According to Subbaiah and
Sachidev (1983) in a cereal based ecropping system and
also where a grain legume is included the residual effect
of nitrogenous fertilizer are eithe small or negligible.
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III. MATERIAL AND METHODS

The details of the material used and methods
followed during the course of the investigation are

explained in this chapter.

3.1. location

Field experiments were conducted at Main Research
Station, University of Agricultural Seciences, lebbal,
Bangalore during July 1984 to March 1985. The Main
Research Station is situated at a latitude of 12°58'
North, longitude of 77°35' East and an altitude of 899

meters atove the mean sea level.

3.2 Climate

The normal weather data as well as the weather
data for the period under study and the deviation fraom
the normal in respect of rainfall, evaporation, mean
temperature (maximum and minimum) avergge relative
humidity and hours of bright sunshine are presented in
Tatle 1 and Fig.l and 2.

3.2.1 Normal climatic gonditions

The annual rainfall is 799 mm and the major portion
of the precipitation is received during June to October.



(DD )

Maximum temperature varied from 25.9°C to 33.9°C. April

is the hottest month (33.9°C), and November and December
(26.7°C and 25.9°C) are the coldest months. Maximum

daily bright sunshine hours were recorded dur ing February
(10 h), while the lowest in the month of July (4.8 h) and
August (5.3 h). Maximum mean relative humidity of 76 per-

cent was observed dur ing August.

3.2.2 Climatic data prevailed during erop growth

The rainfall during erop growth period was less
than normal during June (22.1 mm), August (42.9 mm),
September (3.2 mm), November (42.8 mm) and December
(4.0 mm). While it was more than normal during July
(69.8 mm), October (42.4 mm) and January (27.4 mm).

There was no rainfzll during February and March.

The maximum temperature during July (28.1°C),
September (28.1°C), October (27.7°C) and November (26.2°C)
was less than normal while, it was more than normal dur-;
ing June (30.5°C), August (28.6°C), December (26.9°C),
January (28.6°C), February (30.6°C) and March (33.4°C).
The maximum mean temperature was less than normal during
all the months of erop growth period except in July,

January and February. Maximum sunshine was recorded in



Table 1. Mean monthly meteorological data at Hebbal, Bangalore

Rainfall (mm)

Temperature °C

Sunshine hours/

Relative humidity

Month = = da{
1974~ 1984 D —y——aximum o Miojmw o C0F G5, 1574- 1%4-
1983 195 74-83 84o85 74-83 84-85 1983 1985 1983 1985
Ju'. 1801 5‘00 “2201 29.7 3005 *008 1909 19.8 "001 6.2 508 -0.4 71.5 6600 -505
Jul. 96.1 165.9 +69.8 28.7 28.1 -0.6 19.4 19.6 +0.2 4.8 4.1 -0.7 73.0 T74.0 +1.0
Au‘. 103.5 60.6 -‘2‘9 2800 28.5 *0.6 19.3 19.1 ‘-0.2 5.3 6.5 +1.2 76.0 69.0 -_7.0
Septo 197-1 19306 - 302 2802 801 "001 1902 19.1 -001 600 6.1 "'0.1 75.5 6900 -605
%t. 99.3 1‘1-7 ﬂZO‘ 2801 2707 -006 1807 18-6 -001 6.9 605 -0.4 75.0 6905 ‘505
Nov. 76.1 333 -42.8 26.7 26.2 -0.5 16.9 16.7 -0.2 7.5 7.5 0.0 71.0 68.0 -3.0
Dec. 8.0 4.0 < 4.0 25.9 26.9 *1.0 15.0 13.8 -1.2 8.0 8.7 +0.7 68.2 62.0 <6.2
Jan. 0.1 27.5 +27.4 27.0 28.6 +1.6 13.6 14.0 +0.4 9.5 8.8 -0.7 63.0 61.0 -2.0
F.bo 609 000 - 609 29‘9 30'6 "'007 1505 1507 "‘0.2 10.0 908 -002 57.5 55.0 -2.5
H‘x. 11.7 0.0 -1107 320‘ 33.‘ +1.0 1803 17.2 -l.1 909 9.7 -002 53.5 52.0 -—1.5
f‘:::- 650.2 651.1 +0.9 28.2 28.2 0.0 18.9 18.8 -0.1 6.1 6.1 0.0 T73.7 69.3 -4.4
s 26.7 31.5 +4.8 28.8 29.9 *1.1 15.6 15.2 -0.4 9.4 9.4 0.0 60.6 57.5 -3.1
N = Normal; A = Actual; D = Deviation.
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the month of February (9.8 h) followed by Jamary (8.8 h)
wvhich was less than the normal. August (1.2 h) and December
(0.7 h) months recorded higher sunshine period as compared
to normal. The lowest sunshine was observed duri ng June
(5.8 h)y, July (4.1 h) and Ootober (6.5 h). The mean ro;
lative humidity throughout the orop growth period was less
than the normal except in the month of July. |

3.3 Lgperimental detajls
3.3.1 Site

Experiment was conducted in Range "A" (Plot 6) of
wet land blogck. The physical and chemiocal properties of
the experimental site are given in Table 2. The soil was
sandy oclay loam in texture with 27.6 per cent coarse samnd,
24.% per cent fine sand, 13.4 per cent silt and 34.5 per
cent clay. Soil was acidic in reaction (pH 6.8) with
electrical conductivity of 0.51 M mhos/em. The area was

even and there was no drainage problem, Normally dulk
rice crop used to be raised in this field. . |

3.3.2 Treatment details
Kharif rice
A. Genotypes (2)

Vl - Mangala
v2 - Jaya



Table 2. Fhysico-chemioal oharacterietics of the
upo:hontal eite

w

6

Soil ocharacteristios

Mean
value

Method of estimation

A. Physieal oharacterietioe

1. Mechanical occapesition

2.

B. Chemical charaoteristios

1.

2.

Se

4.

De

6.

T.

a) Coarse sand (%)

®) Fine sand (»)
o) S11t (%)
4) Clay (%)

Bulk density (g/ee )

Elestrical conducti-
vity SH mhos /om at
25°C

pﬂ ‘13205)

Cation ixohnngo
capacity (me/100 g)

Organic cardon (%)

Available nitrogen
(kg/ha)

Available phosphorua |

(kg/ha )
Availatls potassium

(kg/na)

27.6
24.5
13.4
34.5

1.3

0.51

6.8

11.0
0.8

249.0

20.0
300.0

(Bajer

International Pipette

Method (Piper, 1966)

Core Sampler Method

‘1 ﬂn' 1916)

Conduotivity Bridge
(Piper, 1966

‘Ghu eleotrode pH

Meter (FPiper, 1
Neutral K NH, OAC
(Jackeon, 1973 )

Vet oxidation
(Piper, 1966)

6)

Alkaline permanganate

(Jackson, 1973)

Bray's (Fiper, 1966)

Beutral N NH, OAC
(Jackson, 1933)




B. Njtrogen managememnt practicges ‘22

tl - Control (no nitrogen)

T, - 112 kg/ha as urea all basal application

Ty

- 112 kg/ha as urea applied in split doses

(507 at planting + 25% at tillering + 25%
at panicle initiation stage)

112 kg/ha as rook phosphate eoated nrea
all basal applieation

112 kg/ha as urea gypsum all basal appli-
cation _
112 kg/ha as urea super gramles - root

zone placement

56 kg/ha as rock phosphate coated urea
basal application ¢ 56 kg/he =s urea in
two split as in TS '

56 kg/ha as urea gypsum basal application +

56 kg/ha as urea in two splits as in '1‘3

56 kg/ha as urea super granules root zone
plecement + 56 kg’/ha as urea in two splits
as in T3
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LEGEND

GENOTYPES
Vi: MANGALA
V2. JAYA

NITROGEN MANAGEMENTY PRACTICES

Ty: CONTROL (NO NITROGEN)

Ty: N2 Kg/ha AS UREA ALL BASAL.

T3: 112 Kg/ha AS UREA IN THREE SPLITS

T¢: 112 Kg/ha AS RPCU ALL BASAL

Tg: 112 Kg/ ha AS U6 ALL BASAL

T¢ 112 Kg/ha AS US6 ROOT ZONE PLACEMENT

T7: 56 Kg/ha AS RPCU BASAL +56 Kg/ha
AS UREA IN TWO SPLITS

Tg: S56Kg/ha AS UG BASAL + 56Kg/ ha AS
UREA IN TWO SPLITS

Tg: S6Kg/ha AS USGS ROOT ZONE PLACEMENT
+ S56Kg/ha AS UREA IN TWO SPLITS.

FIG.3. LAYOUT PLAN OF EXPERIMENT.
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Design : Factorial randamised block design
Replications: Three

Treatment combinations: 18

Flot size:
Gross : 3.2M x 3.2 M
Net § 2.4 M x 2.4 M
Spacing ¢ 20 em x 10 om

Date of planting : 29-7-1984
Uate of harvest : Mangala : 2-11-1984
Jaya & 5-12-1984

Cowpea after kharif rice
The genotype C-152 was raised and harvested for

fodder purpose after kharif rice to utilise residual soil
fertility and moisture.

“pacing : 40 cm x 10 em

Date of sowing: 11-1-1985

Date of harvesting: 1-3-1985

Plan and layout for btoth Kharif rice and succeedirg
fodder cowpea is giwn in Fig.3.



3.4. Salient features of genotypes used
5.4.1 Rice (Oryza sativa L.)

Jdaya: It is a high yielding dwarf, medium duration
genotype. It is a oross between T (N)1 and T 141. Rc-;
leased by the Central varietal Release Committee during
1968. It comes to maturity in about 130 days. Grain is
white, long, bold and having fine cooking quality. It
yields about 7000 kg/ha under good management conditions.

Mangala: (MR-272)- This genotype was developed by
the University of Agricultural Sciemges, at the Regional
Research Station, Mandya in 1975 by erossing Jaya and
S-317. Early maturing (about 105 to 115 days) with a
height of 85 to 90 em and moderately resistant to salinity
and low temperature. Yield potential is 6000 to 6500
kg/ha. The grain is medium slender.

3.4.2 Cowpea (Vigna ungujculata (Linn.) Vale)

€=152: It is a selection from germplasm colleetion
from Iran material at IARI, Regionmal Station, Coimbatore.
It is semi-erect with small sized ovate leaves. This
variety grows to a height of 35 to 40 em. The erop, for
fodder, will be ready for cutting around 50 days, i.e. at
50 per cent flowering.



3.5. DLeseription of the urea sources used
3.5.1 Urea (Commercial Urea)

The commercial urea available in the market was
used. The stated nitrogen content of the urea was 46.0

per cent.

3.5.2 Urea supergramules (USG)

The Indian Farmers Fertiliger Co-operative Ltd.,
(IFFCO), New Delhi, manufacturing urea supergranules on
a pilot bvasis for rescarch purpose. The average weight of
each gramule was 1 gram with 46.0 per cent nitrogen con;
tent.

Madras Fertilizers Limited (MFL), Madras, manmu-
factur ing rock phosphate coated urea for exper imental
purpose. It is just small granules of black colour with
31.2 per cent nitrogen and' 4.4 per cent P205.

3.5.4 Urea gypsum (UG)

Madras Fertilizers lLimited, Madras, manufacturing
urea gypsum and it contains 31 per cent nitrogen, 5.8

per cent sulphur and 7.4 per cent caleium.
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3+6.+ Crop Husbandry
3.6.1 Kharif rice

freparation of nursery

Mursery was raised in a well puddled, levelled and
weed free seed beds. Before sowing of seeds basal dose
of fertilizers were incororated at the rate of 1 kg N,
0.5 kg }*205 and 0.5 kg K20 per 100 sq.m. Pre-germinated
seeds (seeds were soaked for 24 hours and incubated in
warm condition for 48 hours) were uniformly spread on the
nursery bed. Maintained moist condition for 3 days by
sprinking water frequently on the beds and then beds were
submerged in shallow layer of water. One week before
transplant ing beds were top dressed with 0.6 kg N per
100 sq.m.

land preparation
The experimental site was ploughed twice with mould

board plough followed by wet ploughing, passing cultivator
twice and levelling the plots with the help of leveller.
EBach plot was enclosed by bunds of 20 em width and 15 em
height and provided a separate channel for each plot. The
individual plots were levelled thoroughly for maintaining
a thin sheet of water.



Fe il appliga

Phosphorus and potassium were applied in the form
of single superphosphate and murate of potash, respect-

ively at the rate of 50 kg P and 50 kg K0 /ha to all

2%
treatments. The quantity and form of nitrogen applied
was as per the treatments. Urea super granules were
placed at 7 to 8 cm depth 7 days after transplanting

between the two rows as shown in Fig.4.

Irapsplanting
Iwenty six days old seedlings were uprooted from

nursery bed and transplanted. Two seedlings per hill were
maintaired and care was taken to obtain shallow planting.

After care
Gap filling and weeding
Gap filling was done 8 days after tramsplanting to

replace the missing seedlings. Hand weeding was done
twice i.e. before first top dressing and second top dressing.

Yater manageme nt
Thin sheet of water level was maintained during
first ten days from planti ig. To avoid movement of ferti-

lizer from one plot to amother, each plot was irrigated
separately and independently. The water was drained out



LEGEND
X PLANTS
¢ UREA SUPER GRANULES

56 Kg USG BASAL APPLICATION {ONE GRANULE / 4 HILLS)

FIG.4. PLACEMENT OF UREA SUPER GRANULES.
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from the field a day befare fertilizer top-dressirg and
flooded on the next day of fertilizer application. In
gemral, 3-5 om of water was maintained upto ten days

befor e harvesting.

Pest and disease m e 8 1

The orop was sprayed with Dimethoate and Zineb at
reoommended rate at three weeks after transplanting as a

prophylatic measure against pests and diseases.

Harvesting

Crop was harvested when thematurity was indiocated

by drying of paniocle.

Iand preparation and sowing

After harvest of khar if rice field was allowed tov'
days for drying and then stubbles and weeds were removed.
The plots were prepared by digging without disturbing the
bunds sc as to keep the plots intact. Clods were orushed,
levelled and then oowpea seeds were sown in the furrows
opened with the help of pickaxe following a spaocing of
40 om x 10 om (at therate of 40 kg per ha).
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Fertilizer aprlication

Only phosphorus at the rate of 20 kg P2o5 per ha
wvas applied in the torn.of single superphosphate atv
sowing.

After ocare

Yherever the seeds failed to germinate, gap filling
vas done 10 days after sowing and when two seedlings were

present, in a hill were thinned out to one.
Haryvesting

Crops was harvest at 50th day from sowing for
green fodder.

3.7. Ohservations on growth apd yield peyareters

3.7.1 Kharif rice
Dry matter agoumulation

Ten plants were uprooted at random from the rows
adjacent to net plot rows excluding border rows at
panicle emergence and at harvest. The root portion of
the plants were discorded, then phnts wvere washed in
vater and then even dry weight of plants wvas taken and
dry weight per plant was woarked out.
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Elaot height

Height was measured from the ground level to the
tip of the top most leaf at panicle initiation stage. At
harvest, plant height wvas measured from ground level to

the top of the panicle.

Bumber of shoots per hill

Total number of shoots pof hill were counted at
panicle initiation stage and ear bear ing shoots at
harvest from five hills marked for the purposs from the
lines on either side leaving one line torder on each side. |

The shoots were then converted to shoots number per hill.

Fapicle length

tanicle length from five plants selscted at random

in each plot was recorded from base to tip of the panicle.

Nymber of grajns per panicle

The mean number of grains per panicle was determi ned
by oounting the grains from five randomly selected panicles,
Filled amd unfilled grains were counted separately.

Ihousand grain weizht

Cleaned, randomly seleoted ome thousand grains were

counted, weighed, and expressed in grams.



Graip yield

Crop from each net plot was harvested and threshed.
The grains obtained were sun dried and the weight was re-
corded per plot and was expressed in kg/ha.

Straw yield

Plants ottained after threshing grains were sun-
dried and weight was recorded per plot and was expressed

in kg/h‘o
Total dry matter

The total dry matter was calculated as the summation
of both grain and straw yields obtained from each plot and
expressed in kg/ha.

Grain to s t
The grain to straw ratio was calculated by using the
formula:

G we

Grain to straw ratio Straw wei ght

Harvest Index

It is the ratio of grain yield (econmomic yield) to
total dry matter (grain + straw yield ) produced by the
plant. It is calculated by using the following formula:

Grai ield
Harvest Index = sin yisi X 100

Total Dry matter




X
47

light absor pt ioggg" )

Light intensity readings were taken with the help
of lux meter at 10 A.M. and 2 FM. in each plot and
average was taken into consideration. lLight absorption

per cent was calculated by using the fcllowirg formula.

Radiation at Radiation at
P top of the - ground sur-
Light absorption(z) = canopy face+radiation

Radiation at top of the o anopy

U nitrogen at

Uptake of nitrogen by rice at harvest both in
grain and straw wass computed by using the following
formula and exiressed in kg/ha.

Nitrogen per cent X Sundry weight of
in grain or straw grain or straw

100

Nitrogen uptake =

A en 7 tro

Apparent reoovery of nitrogen was oomputed by using

the following formula (Pillai, 1983).

Ritrogen uptake - Nitrogen up=-
in a particular - take in con-
Apparent recovery treatment trol

v . X 100
of nitrogen (%) Quantity of nitrogen applied

per trestment
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3.7.2. Succeeding gowpea
flant height

Flant height was recorded at harvest from ground to
the tip of the last leaf in five plants. It was expressed

as a mean of five plants.

Bumber of branches per plant

Number of branches per pa plant were recorded from
randomly selected five plants which were used for measur-
ing the plant height and then average number per plant was

worked out.

Fodder yield

Weight of green fodder from each net plot was re-

corded immediately after harvest and expressed in kg/ha.

3.8. Elant analysis

Nitrogen content at harvest btoth in grain and straw
of rice and nitrogen content of fodder at harvest in the
fodder cowpea was estimated by using Microkjeldhal method
(dackson, 1973 ).
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3.9. Statistical analysis

The oxpérimental data obtained were subjeoted to
standard statistical analysis adopting Fisher's method
of "Analysis of variance” as outlined by Coohran and Cox
(1965). 7The level of significance used in 'F' test was
both at one per cent and at five per cent. Critical
differemve (C.D.) values were given in the tatle at five
per cent level of significance wherever the 'F' test

was significant.



EXPERIMENTAL RESULTS
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Iv. EXPBRIMENTAL RESUIIS

The results of the "Studies on nitrogen management
practices for rice genotypes and their residual effect on
fodder legume" are presented in this ohapter.

4.1. Kharif rice
4.1.1 Dry matter acoumulatiop (DMA)
DMA e e

The data on the DMA per hill at panigle emergence
due to genotypes and nitrogen m management practices are

presented in Table 3.

Over the nitrogen management practioes, there was
no significant difference in DMA due to genotypes. Hov-; )
ever, higher DMA (18.2 g/hill) was obtained with Jaya (V,).
The lowest DMA (17.2 g/hill) was recorded with Mcngah(vl).

Over the genotypes, the DMA variod'signiﬁo antly
due to nitrogen management practices. Maximum DMA (21.6
g/hill) vas obtained vith 112 kg/ha through USG root zone
placement (Ts) and vas statistically on par with 112 kg/ha
through UG all tasal, i.e. Tg (20.00 g/hill), 56 kg/ha
through USG root zone placement + 56 kg /ha through urea
in two splits i.e. Tg (19.7 g/hill) and 112 kg/ha through
RPCU all btasal i.e. T, (19.1 g/hill). Tg 8ave signifi-; |
cantly higher DMA oompared to 56 kg/ha through UG basal ¢



Table 3. Dry matter acoumulation (g/hill) as influenced

by genotypes and nitrogen management practices
during panicle emergence

Nitrogen management Genotypes
rractices Mean
Mangala Jaya
(Vl) (Vg)
T, Control (no nitrogen) 10.0 10.2 10.1
T, 112 kg/ha as urea all basal 17.% 17.4 17.3
TB 112 kg/ha as urea in 3 splits 16.1 15.1 15.6
T‘ 112 kg/ha as RPCU all tasal 17.5 20.6 19.1
T5 112 kg/ha as UG all basal 19.5 20.4 20.0
TG 112 kg/ha as USG root zone
: vlacement 22.0 21l.1 21.6
T 56 kg/ha as RPCU basal +
T 56 kg/ha as urea in 2 splits 16.7 18.7  17.7
Tg 56 ka/ha as UG basal + 56 kg/ha
: as urea in 2 splits 17.4 19.2 18.3
, Tg 56 kg/ha as USG root zone

placemet + 56 kg/ha as 18.7 20.8 19.7
urea in 2 splits

Mean 17-2 18,2
Genotyres Nitrogen Interaction
_ management
'"F' test s v NS
S.Em * 0.436 0.92% 0.719
C.D.(at 5%) - 2.654 -

R¥CU = Rock phosphate coated area
UG = Urea gypsum
USG = Urea super granules



56 kg/ha through urea in twe splits, i.e. T, (18.3 g/hill),
56 kg/ha through RPCU basal + 56 kg/ha through urea in

tvo splits 1.e. T, (17.7 g/nill), 112 kg/ha through urea
all basal i.e. T, (17.3 g/hill), 112 kg/ha through urea in
three splits i.e. Ty (15.6 g/hill) and no nitrogen i.es. )
Ty (10.1 g/hill). However, there was no signif ioant diffe-
rlnée between '1'5 and 'r9.1'5 and T4.1‘5 and TB'T‘} and ‘I.‘.,,tl'5
and 1’2, T9 and T4, Sl'9 and Ta, Tg and T.,, '1’9 and '1'2, 1‘4 and
TB, T‘_ and T.,, 'I‘4 and TZ' TB and 'I'.,, TB and Tz, T7 and '1'2,
T., and 'I3 and T2 and TS'

The 1ntoraot1m§ due to genotypes and nitroni |
management praotices did not have any significant effeot
on DMA dur ing paniole emergence. Hovever, maximum DMA
(22 g/hi11) was ottained with interaotion of Vy:Tg aml the
lowest DMA (10 g/hill) was obtained with interaction of

v13 Tl.
DMA at harvest
The data on IMA per hill at harvest due to gemo-

types and nitrogen management praotioces are presented in
"Table ‘o

Over the nitrogen management prasti oes, th ere vas

significant differeme in DMA at harvest due to genotypes.



Table 4. Dry matter accumulation (g/hill) as influenced
by genotypes and nitrogen management practices

at harvest

NS

Nitrogen management

Genotypes

Mean
practices H?3‘31‘ {;’3
1 2
T, Centrol (No mitrogen) 14.6 15.4 15.0
T, 112 kg/ha as urea all basal 19.3 21.% 20.3
T3 112 kg/ha as urea in 3 splits 21,2 23.7 22.4
T, 112 kg/ha as RFCU all bvasal 21,2 26.0 23.6
Tg 112 kg/ha as UG all basal 18.2 25.0 21.6
Tg 112 kg/ha as USG root zonme
plaoomont 2701 2908 2805
T, 56 kg/ha as RICU basal +
56 kg/ha urea in 2 splits 22.6 25.1 23.9
Tg 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 17.0 23.4 20.2
Ty 56 kg/ha as USG root zone
placement + 56 kg/ha
urea in 2 splits 24.4 27.5 26.0
Mean 20.6 24.1
Genotypes Nitrogen Inter-
management action
'2' Tant *e NS
S.Em + 0.519 1.100  1.017
C.D (at 5%) 1.487 3.155

UG = Urea gypsum
USG = Urez super granules

RFCU = Rock phosphate coated urea



Maximum DMA vas recarded with Jaya i.e. V, (24.1 g/hill) and
vas statistically siperior over Mangala i.e. V, (20.6 g/nill).

Over the genotypes, there was significant differeme
in DMA due to nitrogen management of practices. Maximum I_JMA
was recorded with 112 kg/ha through USG root zome place-
ment i.e. Tg (28.5 g/hill) and was statistically on par
with 56 kg/ha through USG root zone placement + 56 kg/ha
through urea in two splits i.e. '1‘9 (26.0 g/hill). T6 vas
signif icantly superior compared to 56 kg/ha through RFPCU
basal + 56 kg/ha through urea in two splits i.e. Ty (23.9
g/h1ll), 112 kg/ha through RFCU basal i.e. T, (23.6 g/hill),
112 kg/ha through urea in three splits i.e. T, (22.4 g/hill),
112 kg/ha through UG all basal i.e. Ty (21.6 g/nill), 112
kg/ha through = urea all basal i.e. T, (20.3 g/hill), 56 kg/
ha through UG basal + 56 kg/ha through urea in two splits
t.e. Tg (20,2 g/hill)and no nitrogen i.e. T, (15.0 g/nill).
However, there was no significant difference between '!‘9 and
T7, T9 and T‘, T., and '1’4, T7 and T,, ‘1‘7 and TS' T4 and TB’
'1'4 and T5’ TB and T5' T.‘,’ and Tz, T3 and T8’ '1‘5 and T2, T5

and Ta and T2 and TB'

The DMA gt harvest uot varied significantly due to
interaction of genotypes and nitrogen management practices.

However, maximum DMA (29.8 g/hill) was ottained with the



interaction of V,.Tg and the lowest DMA (14.6 g/hill) was
obtained with the interaction Vl. '1‘1.

4.1.2 Flapt height
Tlant height at panicle emergeme
The datg on the plant height at panicle emergence

due to genotypes and nitrogen management practices are
presented in Table 5.

Over the nitrogen management practices plant height
at panicle emergence varied significantly due to genotypes.
Maximum height was recorded with Mangala i.e. V1(64.7 om)
and vas significantly superior to Jaya i.e. V, (54.9 em ).

Over the genotypes, there was significamt d ifference
in plant height due to nitrogen management practices. Maxi;
mum plant height (71.2 om)was obtained with 112 kg/ha
through USG root zone placerent (TG) and was significantly
superior to 56 kg/ha through USG root zone placemert +
56 kg/ha through urea in two splits i.e. Tg (64.8 om),

112 kg/ha through urea all basal i.e. T, (61.4 om), 56 kg/ha
through RFCU basal + 56 kg/ha through urea in two splits
lee. T, (58.6 em), 112 kg/ha thr ough UG all basal i.e.

r, (58.5 em), 112 kg/ha through RPCU all basal i.e. T,



Table 5. Flant height (em) as influenced by geno-
tyres and nitrogen management practices

during panicle emergernce

Jreey "\
(U2

Genotypes
Nitrogen managewrent practices Mangala ey Mean
(vy) (Vo
Tl Control (no nitrogen) 5540 45.9 50.4
T, 112 kg/ha as urea all basal 67.2 55 .6 61.4
T3 112 kg/ha as urca in 3 splits 62.4 53.2 57 «8
T, 112 kg/ha as RFCY all btasal 59.3 565 57 .8
T5 112 kg/ha as UG all basal 62.7 54.2 5845
T 112 kg/ha as USG root zone
6 plagerent TT.4 65.1 71.2
;- 56 kg/ha as RFCU basal + :
T 56 xg/ha as urea in 2 splits 90°3 506  38.6
Tg 56 kg/ha 28 UG basal +
56 kg/ha as urea in 2 splits 61.8 53.2 575
g 56 kg/ha as USG root zone
placement + 69.6 59.9 64.8
56 kg/ha as urea in 2 splits
Mean 64.7 54.9
Genotypes Nitrogen Inter
managerent action
'F' test ®w * * »
S.Bm + 0.555 1.177 1.773
C.D.(at 54) 1.592 2377 5.790
RPCU = Hock phosthate conted urea
UG = Urea gypsum
UsG = Urea super gramules



(57.8 em), 112 kg/ha through urea in three splits i.e.

Iy (57.8 em), 56 kg/ha through UG basal + 56 kg/ha through
urea in two splits i.e. Tg (57.5 om) and no nitrogen 1.e.
Tl (50.4 om). However, there was no significant diffe-
rence between ‘1'2 and T.,, '1'2 and TS’ T., and T,, T., and 'r‘, |
T7 and T,, ‘1‘7 and TS’ ’1‘5 and '1‘4, '1‘5 and T’, 'I'5 and TB,T4 and
'1‘3. T4 and TB and '1‘3 and T8°

Plant height varied significantly due to inter-
action of genotypes and nitrogen management practices.
Highest plant height (77.4 om) was recorded with the
interaction of Vy. Tg and vas followed bty V, Tg (69.4 em),
v, T, (67.2 em) and vy T7 (66.5 om ). The least plant
height (45.9 em) was recorded with Vy, T, combimation.

Elapt height at haryvest

The data on the plant height at harvest due to
genotyres and nitrogen management practices are presented

in Table 6.

Over the ni trogen management practices, plant
height varied signif icantly due to gemotypes. Maximum
height (80.5 om) was recorded with Mangala (Vl) and vas
significantly superior to Jaya i.e. V, (67.2 om).



Table 6. Ilant height (om) as influenced by genotypes
and nitrogen management yractices at harvest

58

Nitrogen management prectices Genotypes Mean
Mangala Jaya
(Vl) (72)
T, Control (no nitrogen) 65.2 56.3 60.8
T, 112 kg/ha as urea all basal 7.7 67.9 72.8
‘I‘3 112 kg/ha as urea in 3 splits 79.7 69.8 74.7
T‘ 112 kg/ha as RFCU all bl.lll 79.7 68.1 73.9
T5 112 kg/ha as UG all basal 82.2 66.7 T4.4
T, 112 kg/ha as USG root zone
6 placement 88.3% 71.% 79.9
56 kg/ha as RICU basal +
™ 56 kg/ha as urea in 2 splits 84.7 65.8 75.3
56 kg/ha as UG basal +
Tb 56 kg/ha as urea in 2 splits 81" 68.9  75.1
Ty 56 kg/ha as USG root zone
placement + ,
56 kg/ha as urea in 2 splits 85.4 70.1 177.8
Mean 80.5 6702
Genotypes Nitrogen Inter-
. management action
. VFY test . .
8.Em + 1.161 1,759
C.D.(at 5%) 1.570 3.330 5.T745

RPCU = Rock phosphate coated urea

UG
use

= Urea gypsum
= Urea super phosphate
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Over the genotypes, there was signifioant diffof
rence in plant height due to nitrogen management prac-
tices. Maximum planmt height (79.9 cm) was obtained with
112 kg/ha through USG root zone placement (T,) ant vas
statistioally on par with 56 kg/ha through USG root zone
placement + 56 kg/ha through urea in two splits i.e.

Tg (77.8 om). T¢ vas significantly superior to 56 kg/ha
through RPCU basal + %6 kg/ha through mx urea in two
splits i.e. T, (75.3 om), 56 kg/ha through UG basal +

56 kg/ha through urea in two splits 1e0.' Tg (75.1 em),

112 kg/ha through urea in three splits i.e. T4(74.7 on),
112 kg/ha through UG all basal 1.e. Tg (T4.4 om), 112 kg/ha
through RPCU all basal i.e. T, (73.9 om), 112 kg/ha through
urea all basal i.e. T, (72.8 om) and no nitrogen i.e.

T, (60.8 om). However, there was no significant diffe-
reme between T9 and T.,.T,X and '1‘8, "l‘9 and T,, '1'.' and

T.» I, and T

8" 7
T

8 and T5’ TB and T4, Tannd 1‘2, T,and T5' 'I'5 and T‘, T

" Ta and T” To' ‘m Tsi T.'llld T4’ T,' and TZ’

3 and
Tz, T5 and T4, ‘I5 and Tz, and T4 and 1'2.
Plant height varied significantly at harvest due to
interaction of genotypes and nitrogen management practices.
Highest plant height (88.3 om) was recorded with v, Tg

interaction and was significantly superior to all treatment
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combinations except V,Tg (85.4 sm) and VT, (84.7 om). The
least plant height (56.3 om)vas recorded with \r2‘1'1 combi-

nation.

4.1.3 Iotal pumber of shoots per hill

The data on total mumber of shoots per hill due to
genotypes and nitroger management practices are presented

in 'Iﬂbl. ?o

Over the nitrogen a management practices, total
number of shoots per hill varied significantly due to
genotypes. Highest mum:ter of shoots per hill (15.7)
recorded with Jaya (Va) and was significantly superior
to Mangala i.e. V,; (14.5).

Over the genotypes, there was significant difto;
rence in total nmumter of shoots per hill due to nitrogen
nanaéemont practices. Maximum shoots per hill (19.3)
vas obtained with 112 kg/ha through USG root zone placo;
ment (Ts) and was statistically on par with 56 kg/ha
through RPCU basal + 56 kg/ha through urea in two splits
i.6. T7(17.6). Tg wvas significantly superior to 112 kg/ha
through urea all tasal i.e. T, (16.1), 56 kg/ha through
USG root zone placement + 56 kg/ha through urea in two
splits i.e. Tg (15.7), 112 kg/ha through RFCU all basal



Table 7. Total number of shoots per hill as in-
fluenced by genotypes and nitrogen
management practices

Nitrogen management practices Genotypes —_—
Mangala Jaya
(Vl) (V2)
T, Control (no nitrogen) 10,5 11.1 10.8
T, 112 kg/ha as urea all basal 15,5 16.8 16.1
T3 112 kg/ha as urea in 3 splits 13.2 14.5 13.9
T, 112 kgz/ha as RPCU all basal 14.8 14.3 14.6
T5 112 kg/ha as UG all basal 14.3 14.5 14.4
Te 112 kg/ha as USG root zone
placem ent 18.1 20.5 19.%
27 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 17.4 17.7 17.6
Ig 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 12,3 14.9 13.6
Tg 56 kg/ha as USG root zone
placement +
56 kg/ha as urea in 2 splits 14.9 16.5 15.7

Mean 14 .5 15.7

Genotypes Nitrogem Inter
management action

'F' test » " NS
S.Em * 0.383 6.812 0.525
C.D. (at 5%) 1.098 2.%29 -

RFCU = Rock phosphate coated urea
UG = Urea gypsum
USG = Urea super gramles



ic0. T, (14.6), 112 kg/ha through UG all basal i.e. T5
(14.4), 112 kg/ha through urea in three splits i.e. Ty
(13.8), 56 kg/ha through UG basal + 56 kg/ha through

urea in two splits i.e. Ty (13.6). and no nitrogen i.e. 1‘1
(10.8 ). However, there was no significant difference
between T7 and T2' T.' and '1'9, 'I'2 and Tg' T2 and T‘, T2

5!
IS' T‘ and T3’ 'I‘5 and T3, ’I9 and TB' T‘ and TS' '.['s and '1'8

and T} and T8Q

There was no significant difference in total mmber
of shoﬁto per hill due to interaction of genotyves and
nitrogen management practices. However, maximum number
of shoots per hill (20.5) was obtained with the 1ntor;
action of Vl» T6 and the lowest number of shoots per hill
(10.5) vas obtained with V,T, interaction.

4.1.4 Number of panigles ver hill

- The data on number of panicles per hill due to
gemtypes and nitrogen management practices are presented

in Table 8.

Over the nitrogen manacement practices, mmhoi of
panicles per hill varied significantly due to genotypes.
Maximum number of panicles/hill (12.8) were recorded with
Jaya (V,‘,) and was statistiocally superior over Mangala i.e.
v (10 panicles/hill).
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Table 8. Mumber of panicles per hill as influenced by
genotypes and nitrogen management practices

Nitrogen management practices Genotypes P—
Mangala Jaya
(Vl) (Vz)
T, Control (no nitrogen) T+0 9.3 8.1
T, 112 kg/ha as urea all basal 9.6 12.3 11.0
T3 112 kg/ha as urea in 3 splits 10.5 12.9 11.7
Ts 112 kg/ha as UG all kasal 9.0 12.2 10.6
Tg 112 kg/ha as USG root zone
plagement 11.9 16.0 14.0
T, 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 11.5 15.5 13.5
Ig 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 9.7 12.2 11.0
Tg 56 kg/ha as USG root zome
' placement +
56 kg/ha as urea in 2 splits 10.6 12.5 11.5

Mean 10.0 12.8

Genotypes  Nitrogen Inter-
ma nage me nt action

'F' test " " NS
S.Em + 0.249 0.529 0.382
c oDo(.t 5%) 00715 10516 -

RYCU = Rock phosphate coated urea
UG = Urea gypsum
USG = Urea super granules
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Over the genotypes,there was significant difference
in mumber of panicles per hill due to nitrogen management
practices. Maximum panicles per hill (14) was obtained
with 112 kg/ha through USG root zone placement (TG) and
was statistically on par with 56 kg/ha through RFCU basal+
56 kg/ha through urea in two splits i.e. Ty (13.5 panicles/
hill), TG and T., are significantly superior to 112 kg/ha
through urea in three splits i.e. ‘1’3 (11.7 panic les/ha),
56 kg/ha through USG root zone placement + 56 kg/ha through
urea in two splits i.e. '1‘9 (11.5 panicles/hill), 112 kg/ha
through RICU all basal i.e. T, (11.2 panicles/hill), 56 kg/ha
through UG basal + 56 kg/ha through urea in two splits i.e.
Tg (11.0 panicle/ha), 112 kg/ha through urea all tasal,
i, Ty (11,0 panicle/hill), 112 kg/ha thr ough UG all basal
. Tg (10.6 panicles/nill) and no nitrogen i.e. T, (8.1
panicle/hill ). However, there was no significant differeme
between T, and Tg, Ty and T,, Ty and Ty, Ty amd T,, Ty and
1‘5, 'I‘9 and T4, ’I‘9 and ‘IB, ‘1‘9 ard 'Iz, 'r9 and T5’ ’1‘4 and '1'8,

and T_.,

and T2 5

T4 and Tz, 'I4 and @5. T8 and T2, 'I’8 and TS

There was no significant differemce in number of
panicles per hill due to interaction of genotypes and
nitrogen management practices. However, maximum mumber of
panicles per hill (16.0 were obtained with V,T¢ interaction
and the lowest number of panicles per hill (7.0) were
obtained with "2’1 interaction.



4.1.5 Ianicle length

The data on the panicle length due to genotypes and

nitrogen management practices are presented in Table 9.

Over the nitrogen management practices, there was
no significanmt difference in panicle length due to gono;
types. However, slightly higher panicle length (21.3% om)
was obtained with Jaya Wz) compared to Mangala i.e. V,
(21.2 em ).

Over the genotyres, panicle length varied signi-
ficantly due to nitrogen management practices. Vaximum
panicle length (22 em) was obtained with 56 kg/ha through
USG root zone placement + 56 kg/ha throvgh urea in two
splits (T9) and was statistically on par with 112 kg/ha
through USC root zone placement i.e. Tg(22 em), 56 kg/ha
through UG B bvasal + 56 kg/ha through urea in two splits
1.es Tg(21.9 om), 56 kg/ha through RPCU basal + 56 kg/ha
through urez in two splits i.e. 1,(21.9 em), 112 kg/ha
through urea in three splits i.e. ’.l’3 (21.8 em), Tg, Tg and
Tg are significantly superior to 112 kg/ha through urea
all basal i.e. T, (20.8 om), 112 kg/ha through RFCU all
basal i.e. T, (20.8 em), 112 kg/ha through UG all basal
i1.e. T5 (20.7 om) and no nitrogen i.e. Ty (19.1 em ). Hov;
ever, there was no significant difference bvetween T., and
'1'2, T., and T4, T3 and T2. '1‘3 and '1“, 'I‘3 and ‘I’5, '1‘2 and

T4,T and T, and T, and T_.

2 5 4 5



Table 9. Fanicle lemgth (em) as influenced by genotypes

and nitrogen a management practices

Nitrogen management practices Genctypes Mean
Mangala Jaya
vy (v,)
I, Control (no nitrogen) 18.8 19.5 19.1
1, 112 kg/ha as urea all basal 21.3 20.4 20.8
T3 112 kg/ha as urea in 3 splits 21.4 22,2 21.8
Ty 112 kg/ha as RICU all basal 20.8 20.8 20.8
T5 112 kg/ha as UG all basal 20.6 20.9 20.7
Tg 112 kg/na as USG root zone
placement 21.9 22.0 22.0
Ty 56 kg/ha as RICU basal +
56 kg/ha as urea in 2 splits 22.4 21.3 21.9
Tg 56 kg/ha as UG basal + 56 kg/
ha as urea in 2 splits * 217 22.1 21.9
Ty 56 kg/ha as USG root zonme
placement +
56 kg/ha as urea in 2 splits 21.6 22.4 22.0
Mean 21.2 21.3
Nitrogen Inter-
Genotypes . nagement action
'F' test NS » NS
S.5n + 0.176 0.373 0.339
C.D. (at 5%) - 1.069 -

RPCU = Roek phosphate goated urea
UG = Urea gypsum
USG = Urea super granules



There was no signifiocant differemce in panicle
length due to interaction of genotypes and nitrogen
management practices. However, maximum panicle length
(24.4 om) vas obtained with the interaction of V,Tg and
'1 T7. The lowest panicle length (18.8 om) was obtained
with interaction of Vl 1°

4.1.6 Number of filled graips per ranicle

The data on number of filled grains per panicle
due to genotypes and nitrogen management practices are

presented in Tadle 10,

Over the nitrogen management practices, there was
significant difference in mmber of filled grains per
panicle due to genotypes. Maximum mumber of filled grains
were recorded with Jaya i.e. V, (97.9) and was statistically
superior to Mangala i.e. vy (82.0).

Over the genotypes, therz was significant difference
in mumber of filled grains per panicle due to nmitrogen
man ageme it practices. Maximum numbter of filled grains were
recorded with 112 kg/ha through USG root gone placememt
lce. Tg (95.8) and was statistically on par with all other
treatments except no nitrogen i.e. T, (74.5).



Table 10. Numder of filled grains per panicle as
influenced by genotyres and nitrogen
management practices

3
68

Nitrogen management practices Genotypes Mean
Mangala Jaya
(VL) (VZ)
T, Control (no nitrogen) 60.9 88.0 74.5
T, 112 kg/ha urea all basal 81.6 95.4 88.5
T3 112 kg/ha as urea in 3 splits 84.0 97.% 90.7
T4 112 kg/ha as RFCU all basal 84.5 101.9 93.2
T5 112 kg/ha as UG all basal 78.9 98.1 88.5
Ts 112 kg/ha as USG root zone
placement 85.7 105.8 95.8
1‘7 56 kg/ha as RPCU basal +
56 kg/ha as urea in 2 splits 87.7 96 .4 92.0
Tq 56 kg/ha as UG bvasal +
56 kg/ha as urea in 2 splits 86.2 98.1 92.2
T9 56 kg/ha as USG root zone
vlacement +
56 kg/ha as urea in 2 splits 86.7 99.5 9.1

Mean 82.0 97.9

Genotypes Nitrogen

Inter-

managgement action

'F' tost o » ) ]
S.Em # 1.943 4.122 2.851
C.Do(at 5% ) 5.574 11.82%

RPCU = Rock phosphate coated urea
UG = Urea gypsum
USG = Urea super granules



There was no significant difference in nmumber of
filled grains per panicle due to interaction of genotypes
and nitrogen management practices. However, maximum number
of filled grains per panicle recorded with the interaction
of V,T, (105.8) and lowest mumber of filled grains (60.9)
were recorded with interaction of VITI'

A}

4.1.7 HNuober of unfilled grains per pamicle

The data on number of unfilled grains per panicle
due to genotypes and nitrogen meznagement practices are

presented in Table 11.

Over the nitrogen management practices, there was
significunt difference in number of unfilled graims per
panicle due to genotypes. Maximum number of unfilled grainms
(22.8) were recorded with Jaya (V2) and vere statistically
superior to Mangala i.e. V, {12.5)s

Over the genotypes, there was significant difference
in number of unfilled grains rer panicle due to nitrogen
manageme nt practices. Maximum numter of unfilled grains
per panicla (22.1) were obtained with 56 kg/ha through USG
root zone placement + 56 kg/ha through ures in two splits
i.0, T9 and was statistically on par with 112 kg/ha through
USG root zone placement i.e. T (21.6), 112 kg/ha through
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Tabls ll. Number of unfilled grains per panicle as
\ influenced by genotypes and nitrogen
management rraotices
Nitrogen management practices Genotypes Mean
Mgngala  Jaya Co
?v1> (v,)
T, Control (no nitrogen) 8.6 20,5 14.6
Ta 112 kg/ha as urea all basal 11.2 16.2 13.7
T, 112 kg/ha as urea in 3 splits 11.3 26 .8 19.0
T4 112 kg/ha as RPCU all basal 12.0 23.7 17.8
T5 112 kg/ha as UG all basal 19.4 21.% 15.%
Tg 112 kg/ha as USG root zone ‘ ‘ o
placement 14.7 28.5 21.6
T 56 kg/ha as RFCU basal + '
66 kg/ha as urea in 2 splits 12.7 21.6 17.2
Tg 56 kg/ha as UG basal +
56 kg/ha as urea im 2 splits Te5 19.1 13.3
Tg 56 kg/ha as USG root zone ‘
plagement +
56 kg/ha as urea in 2 splits 16.5 27.8 22,1
Mean ‘ 11.5 22.8
' Genotypes Nitrogen Inter-
.» management aotion
'F' test " on ) NS
S.Em + 0.774 1.642 1.479
C.D.(at 5%) 2.220 4.709 -

RPCU = Rock phosphate coated urea
UG = Urea gypaum
USG = Urea super granules
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urea in three splits i.e. Ty (19.0) and 112 kg/ha through
RFCU all basal i.e. T, (17.8). Tg was significantly superior
to 56 kg/ha through RPCU basal + 56 kg/ha through urea in

two splits i.e. T., (17.2), 112 kg/ha through UG all basal
lees Tg (15.3), no nitrogen i.e. T, (14.6), 112 kg/ha througy,
urea all basal i.e. T, (13.7) and 56 kg/ha through UG

basal + 56 kg/ha through urea in two splits, i.e. T8(13.3).
However, there was no significant difference between T6 and
T7, T3 and T.7, T4 and T,.,, T3 and T5, TB‘nd Tl’ I‘4 and T5' T‘
anmd T_, T 20 Ty and |
and TB’ Tl and Tz,

and Tl’ T
T

and Tl, T5 and '{1. '1‘4 and T,, T

1

Tl amd T

5" T

2 T7 and TB’ '1'5 ard '1‘2, T

8 and T2 and Ta.

5

There was no significant difference due to inter-
action of éomtypes and nitrogen management practices on
the number of unfilled graims per panicle. However, maximum
numter of unfilled grains (28.5) were obtained with the
interaction of V2T6 and the lowest mumber of unfilled
grains (8.6) were obtained with the interaction of VTye

4.1.8 Ihousand grain weight
The data on 1000 grain weight dve to genotypes and

nitrogen management practices are presented in Tatble 12.

Over the nitrogen management practices, there was

significnt difference in 1000 grain weight due to geno-



Table 12. Thousamd grain weight (g) as influenced by
genotypes and nitrogen management practices

Nitrogen management practices Genotypes Mesn
Mangala Jaya
3 Control (no nitrogen) 21.6 27.5  24.5%
T, 112 kg/ha as urea all basal 24,0 28.2 26.1
T, 112 kg/ha as urea in 3 splits 23.2 28,7 26.0
T, 112 kg/ha as RFCU all basal 24.9 29.1 27.0
T5 112 kg/ha as UG all basal 23.7 28.7 26,2
Tg 112 kg/ha as USG root zone
placom at 23.3% 29.1 26,7
T, 56 kg/ha as RPCU basal +
56 kg/ha as urea in 2 splits 2%.7 28.9 26.3
Ta 56 kg’/ha as UG basal +
56 kg/ha as urea in 2 splits 25.1 28,7 25.9
Tg 56 kg/ha as USG root zome ‘
placement +
56 kg/ha as urea in 2 splits 25.9 2B.4 26.2
Mean 2306 28-‘
Genotypes Nitrogen Inter
zanagement action
'F' test *e o NS
S.Em + 0.164 0.348 0.311
C.De (at 5“) ’ 0.471 0.999 -

RPCU = Rook rhosphate coated urea
U6 = Urea gypsum
USG = Urea super granules



types. Maximum thousand grain weight (28.6 g) was re-
ocor ded with Jaya (v,‘,) and vas significantly superior to
Mangala 1.e. V, (23.6 g)

Over the genotypes, there was significant differenoce
in 1000 grain weight due to nitrogen management practices.
Maximum weight (27 g) was obtained with 112 kg/ha through
R¥CU all basal i.e. T‘ and was statistically én.par with |
112 kg/ha through USG root gzone placement i.e. Tg (26.7 g),
56 kg/ha through RECU basal + 56 kg/ha through urea in two
splits i.e. T., (26.3 g), 56 kg/ha through USCG root zone
placement + 56 kg/ha through urea in two srlits i.e. Tg
(26.2 g)y 112 kg/ha through UG all basal i.e. Ty (26.2 g),
112 kg/ha through urea all basal i.e T, (26.1 g). and
112 kg/ha through urea in three splits i.e. T’ (26.1 g)e
T, vas significantly superior to 56 kg/ha through UG basal
56 kg/ha through urea in two splits i.e. T (25.9 g) and
no nitrogen i.e. T (23.6 g). However, there was no signi-;

ficant difference between T, and T , T, am Tgy Tg and Tg,

1‘5 and TB' T2 and Te and T3 amd TB'

There was no significant difference due to inter-
action of genotypes and nitrogen management practices on
1000 grain weight. However, maximum weight (28.9 g) was
obtained with the interaction of V2T7 amd the lowest grain

weight (21.6 g) was obtained with the interaction of vlrl.
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4.1.9 Graip yield

The data on grain yield as influenced by geno-
typres and nitrogen management practices are presented

in Table 13, =... - .

Over the nitrogen management practices, the grain
Yield varied significantly due to genotypes. Maximum
grain yield (5040 kg/ha) was obtained with Jaya (V,)
compared to Mangala i.e. v1(4243 kg/ha).

Over the genotypes, the grainm yield varied signi;
ficantly due to nitrogen management practices. Maximum
grain yield (5336 kg/ha) was obtained with 112 kg/ha
thr augh USG root zone placement (TB) and was atatilti;
cally on par with 56 kg/ha through USG root zone place-
ment + 56 kg/ha through urea in two splits 1.e. T9(5081
kg/ha ). T vas significantly superior to 56 kg/ha
through RFCU basal + 56 kg/ha through urea in two splits
leee Ty (4956 kg/ha), 112 kg/ha through urea in three
splits i.e. T5 (4776 kg/ha), 112 kg/ha through RPCU all
basal i.e. T, (4736 kg/ha), 56 kg/ha through UG basal
56 kg/ha through urea in two splits i.e. Ty (4571 kg/ha),
112 kg/ha through UG all basal 1.e. T, (4477 kg/ha, 112 kg/na
through urea all tmsal, i.e T, (4471 kg/ha) and no
nitrogen i.e. T, (3371 kg/ha). However, there vas no
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Table 13. Grain yield (kg/ha) as influsmsed by genotypes
' and nitrogen management praotices

Nitrogen management practices Geno types Mean
Mangala Jaya
(vl)_ (VL)
T, Control (no nitrogen) 3311 . 3430 3371
Ta 112 kg/ha as urea all dasal 4143 4800 4471
!’ 112 kg/ha as urea in 3 splits 4413 5139 4776
74 112 kg/ha as RPCU all basal 4262 5211 4736
15 112 kg/ha as UG all basal 4167 4787 4477
Ts 112 kg/ha as USG root zone
placement 4809 5863 5336
21 56 kg/ha as RICU basal +
56 kg/ha as urea in 2 splits 4348 5563 4956
Tg 56 kg/ha as UG tasal +
56 kg/ha as urea in 2 splits 4224 4918 4571
rg' 56 kg/ha as USG root zone
plagement +
56 kg/ha as urea in 2 splits 4511 5616 5081
Mean 4243 5040

Genotypes Nitrogen Inter-
management action

'F' test o a8 ®
S.Bm + 50.08 106.23 168.42
C.D. (at 5%) 143 .64 304.70 550,21

RFCU = Rook phosphate coated urea
UG = Urea gypsum
USG = Urea super granules
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significant difference between ‘1'9 and T.,, T.' and T,, 'I.'

and 'I“, T, and ‘1‘4, T, and T_, T, and TS" T‘ and '1'8, T4

8
and T5’ Ti and T,, ;8 and T" ;8 and T, and T5 and T,.

The grain yield varied significanmtly duve to 1ntor;
action of genotypes and nitrogen mamagement practices.
Maximum grain yield (5863 kg/ha) was obtained with lntor-;
action of V, T and was statistioally on par with V, Tg |
(5616 kg/ha) and v, T7(5563 kg/ha). The lowest grain yield
(3311 kg/ha) was obtained with VT, combination.

4.1.10 Straw yield

The data on straw yield as influenced bty genotypes
and nitrogen management practioes are presented in

lel. 140

Over the nitrogen management practices, the straw
Yield varied significantly due to genotypes. Maximum straw
yield (6656 kg/ha) was recorded with Jaya (V.‘,) compar ed
to Mangala 1.e. V; (5847 kg/ha).

Over the genotypes, the straw yield varied nlgru;
ficantly due to nitrogen management practices. Maximum
straw yield (7475 kg/ha) was obtained with 112 kg/ha
through USG root zone placement (TS) and was significantly



Table 1l4. Straw yield (kg/ha) as influenced by geno-

types and nitrogen management practices

Y.

Nitrogen management praotices Genotypes Mean
Mangala Jaya
(Vl (VZ)
T, Control (no nitrogen) 4374 4442 4408
T, 112 kg/ha as urea all basal 5575 6194 5884
I, 112 kg/ha as urea in 3 splits %805 6964 6335
T‘ 112 kg/ha as RFCU gll basal 6023 6661 6342
15 112 kg/ha as UG allbasal 5743 6434 6088
Te 112 kg/ha as USG root zone
placeme nt 6655 8297 7476
t.' 56 kg/ha as RICU basal +
56 kg/ha as urea in 2 splits 6139 6913 6528
‘!’ 56 kg/ha as UG basal +
56 kg/ha as urca in 2 eplits 5924 6447 6186
' 2, 56 kg/ha as USG root zone
placement +
56 kg/ha as urea in 2 dplits 6382 7550 6966
Mean 5847 6656
Genotypes  Nitrogen Inter-
namgenent action
'F*' teat o .o .
S .Em + 52.818 112.215 227 .492
C.D.(at 54) 151.729 321.866 743.181

RICU = Roek phosrhate ooated urea

UG = Urea gypsum
USG = Urea super granules




super ior to 56 kg/ha through USG root zone placement +

56 kg/ha through urea in two splits i.e. Tq (6966 kg/ha).
TG and T9 are significantly superior to 56 kg/ha through
RPCU basal 56 kg/ha through urea in two srlits i.e. T7
(6528 kg/ha), 112 kg/ha through urea in three splits i.e.
13 (6385 kg/ha), 112 kg/ha through RPCU all basal i.e.

T, (6342 kg/ha), 56 kg/ha through UG basal + 56 kg/ha
through urea in two splits i.e. Ty (6186 kg/ha), 112 kg/ha
through UG all basal i.e. T, (6088 kg/ha), 112 kg/ha through
urea all basal i.e. T, (5884 kg/ha) and no nitrogen i.e.
T (4408 kg/ha). However, there was no significant diffo;
and T,,

3 3 8
'1'3 and T5' T4 and T8’ T4md T5,‘I8 and T5’T8 and T2 and T5

rence between '1‘7 and T,, T., and T‘, T, and 'r‘, T

and Tzo

The straw yield varied significantly due to 1nter-;
action of genotypes and nitrogen management practices.
Maximun straw yield (8297 kg/ha) was recorded with V, Tg
and was significantly superior to other treatment combi;
nations (7550 to 4374 kg/ha). The lowest straw yield

(4374 kg/ha) was obtained with VI'I'1 combination.



4.1.11 Total dry matter

ihe data on total dry matter as influenced by
genotypes and nitrogen management practices are presented
in Tabvle 15 and Fig.5.

Over the nitrogen management practices, total
dry matter varied significantly due to genotypes. Maxi-
mum drymatter yield (11696 kg/ha) was recorded with Jaya
(V,) compared to Mangals, i.e. V, (10090 kg/ha).

Over the genotypes, the total dry matter varied
significantly due to nitrogen management rractices.
Maximum dry matter yield (12693 kg/ha) was obtained with
112‘kg/ha through USG root zonme placement (Ts) and was
significamtly superior to 56 kg/ha through USG recot zone
placerzent + 56 kg/ha through urea in two splits i.e.

Tg (12047 kg/ha). T and T9 are significantly superior
to 56 kg/ha through RPCU basal + 56 kg/ha through urea
in two splits i.e. T, (11483 kg/ha), 112 kg/ha through
urea in three splits i.e. Ty (11161 kg/ha), 112 kg/ha

through RiCU all baszl i.es T, (11078 kg/na), 56 kg/ha
through UG basal + 56 kg/ha through urea in two splits
f.e Tg (10757 kg/ha ), 112 kg/ha through UG all basal,

i.e0 T5 (10565 kg/haJ, 112 kg/ha through urea all basal
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Table 15. Total dry matter (kg/ha) as influemsed by
genotyres and nitrogen management practices

Nitrogen management praotices Genotypes Mean
Mangala Jaya
T Control (no nitrogen) 7685 787% 7779
tz 112 kg/ha as urea all basal 9718 10994 10356
2, 112 kg/ha as urea in 3 splits 10218 1210% 11161
!‘ 112 kg/ha as RPCU all basal 10285 11871 11078
!’ 112 kg/ha as UG all basal 9910 11220 10565
2‘ 112 kg/ha as USG root sone
placement 11463 13923 12693
L %6 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 10487 12481 11483
!b 56 kg/ha as UG basal +
. 56 kg/ha as urea in 2 splits 10148 11365 10757
!, 56 kg/ha as USG root zone
placexent +
56 kg/h€”urea in 2 splits 10893 13202 12047
Mean 10090 11696
Genotypes Nitrogen Inter~
managecent aotion
'F' test »e e 'Y
§.5z + 77.023  163.397 231.08

RiCU = Rook phosphate coated urea
Ué¢ = Urea gypsum
USG = Urea super granules



NITROGEN MANAGEMENT PRACTICES
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i.e. T, (10356 kg/ha/ and no nitrogen i.e. Ty (7779 kg/ha).
However, there was no significant difference between T., and

‘I,. T3 and '1‘4, ‘1‘4 and TB’ '1‘8 and '15 and ’1‘5 and T2.

The total dry matter varied significantly due to
interaction of gonoiypu and nitrogen management practices.
Maximum dry matter yield (13923 kg/ha) was recorded with
v2 T6 and was significantly superior to other combinations
(13202 to 7685 kg/haj. The lowest dry matter yield (7685
kg/ha) vas obtained with V,T,coubination.

4.1.12 Qrain to strav ratio

The data on grain to straw ratio wvas influenced by
gemotypes and nitrogen management practices are presented
in £ Table 16.

Over the nitrogen management practices, grain to
straw ratio not varied significantly due to genotypes. How~
ever, maximum grain to straw ratio (C.76) was recorded with

Jays (Vz) compared to langala i.e. V, (0.73).

Over the genotypes, grain to straw ratio not vaited
significantly due to nitrogen management practices. How-
ever, maximum ratio (0.76) was obtained with no nitrogen
(I,) am the least ratio (0.70) was obtained with 112
kg/ha through USG root zone placement (Tg de



Table 16. Grain to straw ratio as influenced by
genotypes and nitrogen management practices

Nitrogen management practices Genotypes Mean
Mangala Jaya
(v;) (v,)
T, Control (no nitrogen) 0.76 0.77 0.76
T2 112 kg/na as urea all basal 0.74  0.78 0.76
'I'3 112 kg/ha as urea in 3 splits 0.76 0.74 0.75%
'.l" 112 kg/ha as RFCU all basal 0.71 0.78 0.7%
T, 112 kg/ha as UG all basal 0.73 0.74 0.74
Tg 112 kg/ha as USG root zone
placement 0.72 0.68 0.70
Tq 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 0.71 0.81 0.76
Tg 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 0.72 0.76 0.74
Tg 56 kg/ha as USG root zonme
placement + A
56 kg/ha as urea in 2 splits 0.71 0.7% 0.73
Mean 0.73% 0.76
Genotypes Nitrogen Inter-
manageme nt action
'F' test NS NS
S.Em * 0.011 0.022 0.023
Cedelat 54) - -

RPCU = Rock phosphate coated urea

U¢ = Urea gypsum

USG = Urea super gramules
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Grain to straw ratio not varied signifiezntly due
to interact ion of genotyres and nitrogen management prao-
tioes. However, maximum grain to straw ratio (0.81) with
v, T? interaction and the lsast (0.68) was obtained with
12 T6 interaction.

4.1.13 iaryest Index (%)

The data on Harvest Index as influenced by geno-

tyres and nitrogen management practices are ypresented in

le le 17 .

Over the nitrogen management practices, there was
significant difference in harvest index due to genotyres.
Jaya (V,) recorded maximum (43.0%) harvest index and was
significantly siperior to Mangala i.e. V, (41.9% ).

Over the genotypes, harvest index not varied signi-
ficamly due to nitrogen management practices. However,
maximum harvest index (43.3~) was recorded with no
pitrogen (T,) am lowest harvest index (40.1i) was
obtained with 112 kg/ha through USG root zone placement(Ts).

There was no significant difference in harvest index
due to interaction of genotyrpes and nitrogen management
practices. iowever, maximum (44.6%) was recorded with V2T7
interaction and the least (39.8/%) was recorded with V176

interaction.



Table 17. Harvest index (%) as influenced by
genotypes and nitrogen management

g,(; 4

practi ces
Nitrogen management practices Genotypes Mean
‘ Mangala Jaya
(vy) (vy)
T, Control (mo nitrogen) 43.1 43.5 43.3
T, 112 kg/ha as urea all basal 42.6 43.7 43.2
Ty 112 kg/ha as urea in 3 splits 43.2 42.5 42.8
T‘ 112 kg/ha as RFCU all basal 41.4 43.9 42.7
T, 112 kg/ha as UG all basal 42.1 42.7 42.4
Te 112 kg/ha as USG root zone
ph“uut 3908 40.‘ ‘001
T, 56 kg/ha as RPCU basal +
56 kg/ha as urea in 2 splits 41.4 4.6 43.0
Tg 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 41.7 43.2 42.5
Tq 56 kg/ha as 'USG root zone
placement +
56 kg/ha as urea in 2 splits 41.4 42.8 42.1
Mean 41.9 43.0
Genotypes  Nitrogen Inter -
management aetion
'F' test i NS
S.Em * 0.373 0.792 0.576

C.D. (at 5%) 1.071 -

RPCU = Rock phosphate coated urea
UG = Urea gypsum
USG = Urea super granmules



4.1.14 Light absorption percentage

The data on light absorption per cent in rice as
influenced by genotypes and nitr ogen management practices
are presented in Table 18 and Fig.6.

Over the nitrogen managem ent practices, high
absorpition percentage varied significantly due to gono-;
types. Maximum light absorption per cent (54.0) was
recorded with Jaya (V,) compared to Mangala i.e. v, (49.7).

Over the genotypes, light absorption percentsage

varied significantly due to nitrogen managem ent pl"aeticu.
Maximum light absor ption (61.8%) was obtained with 112 kg/ha
thr ough USG root zone placement ('1’5) and was significantly
superior to 56 kg/ha through USG root zone placement +

56 kg/ha through urea in two splits i.e. Ty (57.7%), 56 kg/ha
through RPCU basal + 56 kg/ha through ureain two splits

i.6. '1'_7(56.17%) 112 kg/ha through RPCU all basal i.e. T‘
(53.3»), 112 kg/ha through urea in three splits i.e. TB
(52.1%), 56 kg/ha tnrough UG basal + 56 kg/ha through urea
in two splits i.e. Tg (50.4%), 112 kg/na through UG all
basal i.e. Tg (50.0%), 112 kg/ha through urea all basal
i.e. T, (47.64) and no nitrogen i.e T,(37.6%). However,
there was no significant difference between T9 and T.,, '1’4
and TS’ T3 and T5’ 1’8 and T and T

and T" T, amd T 2°

5 5



Table 18. Light Absorption (%) as influenced by
genotypes and nitrogen management practices

Nitrogen management practices - Genotypes Noan
Mangala Jaya
v W)
Control (no nitrogen) %54.6 40.6 37.6
112 kg/ha as urea all basal 45.4 49.8 47.6
112 kg/he as urea in 3 splits 49.7 54.4 52.1
112 kg/ha as RPCU all basal 51.6 55.0 53.3
112 kg/ha as UG all basal 49.1 51.1 50.1
112 kg/ha as USG root zone
placement 59.5 64.2 61.8
56 kg/ha as RPCU basal = +
56 kg/ha as urea in 2 splits 53.0 59.1 56.1
56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 48.9 51.9 50.4
56 kg/ha as USG root zone
placement +

56 kg/ha as urea in 2 splits 5545 60.0 57.7

Mean 49.7 54.0

Genotypes  Nitrogen Inter-
management action

'"F' test .o . NS
S.Em + 0.532 1.128 1.595
C.D. (at 5%) 1.270 2.694 -

RFCU = Rock phosphate coated urea
UG = Urea gypsum
USG = Urea super granules
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The light absorption pa cent not varied signifi-
cantly due to interaction of genotypes and nitrogen
management practices. However, maximum light absorrption
(64.2%) was recorded with V,Tg interaction and the lowest
(34.6%) was obtained with V,T, interaction.

4.1.15. Nitrogep gongentration
Grain

The data on the nitrogen comcentration in grain as
influenced by genotypes and nitrogen manacement practices

are presented in Table 19.

Over the nitrogen management practices, the nitrogen
concentration in grain not varied significantly due to
genotypes. Both the ge mtypes Mangala (VI) and Jaya (Vz)

recor ded same nitrogen concentration (1.40%).

Over the genotyves, the nitrogen concentration in
grain varied significantly due to nitrogen man ageme nt
practices. Maximunm nitrogen concentration (1.45%) was
recorded with 112 kg/ha thr augh urea in three splits (T3).
’.l‘3 was statistically on par with all other treatments
except no nitrogen i.e. T, (1.17%).

There was no significant difference in grain nitrogen

comcentr ition due to interaction of genotypes and nitrogen



Table 19. Nitrogen conoentration (%) in grain as
influenced by genotypes and nitrogen
management practices

Nitrogen management practioes Genotypes Mean
Mangala Jaya
(Vl) (Vz)
31 Control (no nitrogen) 1.13 1l.21 1.17

’l 112 kg/ha as urea all basal 1.43% 1.41 1.42
!3 112 kg/ha as urea in 3 splits 1.46 1.44 1.45
!‘ 112 kg/ha as RFCU all basal 1.43 l.41 1.42
f’ 112 kg/ha as UG all basal 1.39 1.40 1.39
!‘ 112 kg/ha as USG root zone

placement 1.46 l.44 1.45%

‘l-' 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splitas 1.43 1.4 1.42

f. 56 kg/ha as UG basal +
| 56 kg/ha as urea in 2 splits 1.44 1.44 1l.44
%o 56 kg/ha as USG root zone

placement + :
56 kg/ha as urea in 2 splits 1.45 1.45 1.45

Mean 1040 10‘0
Genotypes Nitrogen Inter~
nanagement action
'F' test NS o s
S.Bn * 0.11 0.02% 0.016
C.D.(at 55) ' - 0.071 -

RPCU = Rook phosphate coated urea
UG = Urea gypsum
USG = Urea super granules
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manageme t yractices. However, maximum (1.46%) with VI‘I"
and V,T¢ interaction and the lowest (1.13%) was recorded
with VIIT1 tnteraction.

Stray
The data on th® nitrogen concentration in straw as

influenced by genotypes and nitrogen management practices

are presentedin Tatle 20,

Over the nitrogen management praéticea. the nitrogen
congentration in straw varied significantly due to geno-
types. Maximum ni"txoge'n concentration (0.81%) was observed
vith Jaya (72) and was significantly superior to Mangala,
f.ee Vg (0.75% ). -

Over the genotypes, the nitrogen consentration in
straw varied significantly due to nitrogen management prac-;
tices. Maximum nitrogen concentration (0.81%) was observed
with 56 kg/ha through UG basal + 56 kg/ha tir ough urea in
two splits (TB) and vas statistically on par with 112 kg/ha
thr cugh Rk QU all basal i.ew T, (0.81%), 112 kg/ha through
UG all basal i.e. ‘I‘5 (0.80%), Te was significuntly superior
to 56 kg/ha through RFCU basal + 56 kg/ha through urea in
twvo splits i.e. T7(0.79%). 112 kg/ha through urea all basal
i.0. T2(0.77%). 56 kg/ha through USC root zone placement +
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Table 20. Nitrogen comsemtration (%) in straw at
harvest as influenced by genotypea and
nitrogen management praotioces

Nitrogen managem ent practices , Genotypes
Msan
Mangala Jaya
(VI) (Vz)
T, Control (no nitrogen) 0.71 0.78 0.74
T, 112 kg/ha as urea all basal 0.74 0.80 0,77
T, 112 kg/ha as urea in 3 splits 0,73 0.81 0.77
T, 112 kg/ha as RPCU all basal 0.78 0.84 0.81
T5 112 kg/ha as UG all bdasal 0.80 0.80 0,80
Te 112 kg/ha as USG root zone
plagerent 0.73 0.79 0.76
!.' 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 0.76 0.82 0.79
‘l' 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 0.80 0.83 0.81
!9 56 kg/ha as USG root zone
placement +
56 kg/ha as urea in 2 splits 0.74 0.80 0,77
Msan 0.75 0.81
Genotypes Nitrogen Inter-
management aotion
'F' test PN e N
S.Em + 0.004 0.009 0.014
C.D. (at 5%) 0.012 0.026 0.045

RPCU = Rock phosphate gcoated urea
UG = Urea gypsum
USG = Urea super granules



56 kg/ha through urea im two splits i.e. Ty (0.774)y, 112
kg/ha thmugh urea im three silits i.e. T, (0.77%), 112

kg/ha through USG root zome placement i.e. Tg (0.76:) and
no nitrogen i.eo T, (0.74% ). However, there was no signi-
ficant differemce® between 'r‘ and TS' T‘and T.', TS and T,,
T7 amd T2, T7 and Tg, T9 and TB' Tzlnd T9, T2 and T.,, Tg

and T 'I2 and TS’ Tg and TS’ ‘13 amn TG’ T9 and Tl’ T.’

39
and 'I'1 and T6 and 'Il.

Nitrogen comcentration in straw var ied significantly
due to interaction of genotypes and nitrogen management
practices. Maximum nitrogen concentration (0.84%) was
ottained with V,T, interaction and the least (0.71.) was

2°4
obtained with V].Tl combination.

4.1.16 ul&:“en !Q!Bk!

The data on the tot:l nitrogesn uptake was influenced
by genotyres and nitrogen management practices are pre-

sented in Table 21 and Fig.7.

Over the nitrogen management practices, the total
nitrogen uptake varied significantly due to genotypes.
Maximum nitrogen uptake (124.2 kg/ha) was recorded with
Jaya “"2) and was stati stically superior to Mang2la i.e.
Y1 (103.9 kg/ha).



%

Table 21. Total nitrogen uptake (kg/ha) as
inflnenced ty genotypes and nitrogen
management prractices

Nitrogen management practices Genotypes

Mean
R
' 1l 2
tl Control (no nitrogen) 69.4 76.5 72.9
T, 112 kg/ha as urea all dasal 100.8 117.3 109.1
'1‘3 112 kg/ha as urea in 3 splits 106.8 130.5 118.6
T‘ 112 kg/ha as RFCU all basal 107.6 129.6 118.6
T5 112 kg/ha as UG allbasal 104.0 118.2 1ll.1
Te 112 kg/ha as UG root zone 117.0  145.6 1313
T7 %6 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 108.7 135.1 121.9
g 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 108.2 123.5 115.9
29 56 kg/ha as USG root zone

plagdement +
56 kg/he as urea in 2 splits 112.1 141.4 126.8

Mean 103.9 124.2

Genotypes Nitrogen Inter-
mamgement action

‘F' test "e oo »
S .Em g 10193 2.531 2+531
C.D.(at 5%) 3,422 7.259 12,303

RECU = Rook phosrhate coated urea
UG = Urea gypsum
SUG = Urea super granules



NITROGEN UPTAKE(Kg/ha)

GENQTYPES
Vi : MANGALA
Vy I JAYA
NITROGEN MANAGEMENT PRACTICES
Ty : CONTROL (NO NITROGEN)
T : 112Kg/ha AS UREA ALL BASAL
Ty : 112 Kg/ ha AS UREA IN THREE SPLITS
T, : 112 Kg/ ha AS RPCU ALL BASAL
Tg : 112 Kg/ha AS UG ALL BASAL
Te : 112 Kg/ ha AS USG ROOT ZONE PLACEMENT
T, : 56Kg/ ha AS RPCU BASAL + 56K9/ha AS UREA IN TWO SPLITS
Ty : S6Kg/ ha AS UG BASAL + 56Kg/ha AS UREA IN TWO SPLITS
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Over the genotypes, the total nitrogen uptake var ied
significantly due to nitrogen management practices. Maximum
uptake (131.3 kg/ha), was recorded with 112 kg/ha tirough
USG root zone placement (Ts) and was statistically onm rar
with 56 kg/ha through USG root zone placement + 56 kg/ha
through urea in two splits i.e. Tg (126.8 kg/na). T, was
statistically superior compared to 56 kg/ha thr ough RFPCU
basal + 56 kg/ha through urea in two splits i.e. % '1’7
(121.9 kg/ha ), 112 kg/ha through urea in three splits i.e.
'Jl’3 (118.6 kg/ha), 112 kg/ha through RPCU all bvasal i.e.

T, (118.6 kg/ha), 56 kg/ha through UG basal + 56 kg/ha

thr cugh urea in two splits i.e. Ty (115.9 kg/ha), 112 kg/ha
through UG all basal i.e. 'l‘5 (111.1 kg/ha ), 112 kg/ha through
urea all basal i.e. T, (109.1 kg/ha) and no nitrogen i.e.

T, (72+9 kg/ha ). However, there was no significant diffe-
rence between Tg and T,,, 'l’.7 and TS' T7 and T‘. T.' and Te.

I'3 and T‘, '1'3 and Ta, T4 and TB’ '1‘8 and T‘)” 'I'8 and T2 and

e KM X

5 2

Total nitrogen uptake varied signif icantly due to
interaction of genotyres and nitrogen manacement practices.
Maximum uptake (145.6 kg/ha) was recorded with V,T¢ inter-
act ion and was statistically on per with V2T9 and V2’1‘7
interactions. The lowest uptake (69.4 kg/ha) was recorded

with '1T1 interaction.
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The data on apparent recovery of nitrogen as in-
fluenced by genotyres and nitrogen samagement practioces

are presented in Tadtle 22.

Over the nitrogen management practioces, apparent
regovery of nitrogen wvaried significantly duve to genotypes.
Maximum apparent recovery (48.3%) was obﬁerved in Jaya “2)
and vas signif 10antly surerior to Mangala i.e. V, (34,75 )

Over the genotypes, apparent rscovery of nitrogen
varied signifigantly due to nitrogen management practices.
Maximum apparent recovery (52.1%) was observed with 112
kg/ha through USG root sone placement (‘!‘6) and vas -tatis-;
tioally on par with 56 kg/ha through USG root zone place-
ment 1.e. 'rg (48.1%4), Tg was significantly superior com-
pared to 56 kg/ha through RiCU basal + 56 kg/ha thr aigh
urea im two splits i.e. T, (43.7%), 112 kg/ha through urea
in three srlits i.e. Ty (40.94), 112 kg/ha through RFCU
all basal i.e. (4o.a$), 56 kg/ha thr aygh UG basal +
56 kg/ha tbrough urea in two splits i.e. Ty (38.4%), 112
kg/ha through UG all basal 1.e. 'r5 (34.2%). and 112 kg/ha
through urea all basal i.e. T, (33.6% ). However, thare was
no significant difference between ‘rgaul T.,, T7 and TS' T_,aul
'.l", T., and TB' T, and 'I‘, T.’ and Ta. ‘I’4 and TB' T, and T

3 5°
Tand‘!s, and'rﬁ,T and'lzand'l‘ amd T,..

5 2°



Table 22. Apparent recovery (%) as influenced by
genotypes and nitr ogen management prac-
tices

Genotypes

Nitrogen management practices Nangala Jaya o
(Vl) (Vz)
T, Control (mo nitrogen) - ~ -
T, 12 kg/ha as urea all basal 28.1 38.1 33.6
T3 112 kg/ha as urea in % splits 3345 48.2 40.9
T4 112 kg/ha ss RFCU all basal 34.2 47.5 40.8
T5 112 kg/ha as UG all basal 31.1 373 34.2
Te 112 k{/ha as USG root zone
placement - 42.5 61.7 52.1
Tq 56 kg/ha as RPCU basal +
56 kg/ha as urea in 2 splits 35.1 52.4 43.7
g 56 kg/ha as UG basal + 56 kg/ha
as urea in 2 splits 34.7 42.0 38.4
Tg 56 kg/ha as USG root zone
placenent +
56 kg/ha as urea in 2 splits 38.2 58.0 48.1
Mean 34.7 48.3%

Genotypes Nitrogen Inter-
management action

'F' Test e LA NS
8.Em + 1.177 2,353  2.574
C oDO(.t 5%) : : 30389 6-779 -

RPCU = Rock phosphate coated urea

© UG = Urea gypsum
USG = Urea super granules



Apparent recovery of nitrogen not varied signifi-
gantly due to interaction of genotypes and nitrogen
man ggem et v ag ti ces. However, maximum appar ent reeovery
(61.7#) was recorded with V, T, interaction and the lowest
(28.1) was recorded with V; T, interaction.

4.2. Suggeeding fodder gowpea
4.2.1 Plent hejght

The data on the residual effect of rice gemtypes
and nitrogen management practices on the plant height of
fodder cowpea are presented in Table 23.

Over the r esidual nitrogen management practices
after rice, plant height of succeeding fodder cowpea not
varied significantly due t® residual effect of rice geno-;
types. Maximum plant he ight (25.1 cm) was recorded with
the plot vhere Mangala (VI) was grown, compared to Jaya
i.ee V, (24.6 om).

Over the residual effect of rice genotypes, plant
he izht of succeeding fodder cowpea not varied significantly
due to residual nitrogen management practi ces afta rice.
However, maximum plant height (29.0 em) was recorded with
residual effect of 112 kg/ha thr augh USG root zone place-
ment (Tg) and the least plant height (20.4 om) was recorded
wit h no nitrogen (T, ).




Table 23. Residual effect of rice genotyres and
nitrogen managzement practices on plant
height (em) of ogwpea

Nitrogen management practices Genotypes SRR
Manga la Jaya Mean
(vy) (v,)
T, Control (no nitrogen) 20.0 20.9 20.4
22 112 kg/ha as urea all basal 24,4 22.8 23.6
1‘3 112 kg/ha as urea in 3 splits 27.7 23.5 25.6
1‘4 112 kg/ha as RPCU all basal 25.8 22.1 24.0
T5 112 kg/ha as UG all basal 26.6 22.8  24.7
Te 112 kg/ha as USG root zone
placenent 28.1 - 30,0 29.0
T 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 23.1 24.0 23.6
'1'8 56 kg/ha as UG basal + '
56 kg/ha as urea in 2 splits 24.% 26.1 25.2
!9 56 kg/ha as USG root zone
plagerent +
56 kg/ha as urea in 2 splits 25.7 29.5 27.6
Mean 25.1 24.6
Genotypes Nitrogen Inter-
management action
‘F' test N3 ] NS
S.Em + 1.111 2,357 1.486

C.D. (at 5%)

RPCU = Rosk phosphate coated urea
UG = Urea gypsum
USG = Urea super granules



Plant height of succeeding fodder cowpea not varied
signif icantly due to interaction of residual effect of
rice genotypes and residual nitrogen manageme nt practices
after rice. Maximum plant height (29.9 em) was observed
with V, T interaction and the lowest (20.0 om) vas

observed with VITI interaction.

4.2.2 Mupber of bramhes per plant

The data on the residual effect of rice genotyres
and nitrogen management practices on the number of branches
per plant of succeeding fodder cowpea are presented in

Table 24.

Cver the residual nitrogen management practices
after rice, number of branches per plant of succeeding
fodder cowpea not varied significantly due to residual
effeet of rice genotypes. More numter of branches (3.2)
was recorded with plot where Mangala (VI) was grown come

pared to J&ya' i.e. 72 (301)0

Over the residual effect of rice genotypes, number
of branches per plant of succeeding fodder cowpea not
varied significantly due to residual nitrogen management
practices after rice. However, more branches (3.5) was

recorded with 56 kg/ha through USG basal + 56 kg/ha



Table 24, Residual effecot of rice genotyres and
nitrogen management practices on number
of branches in oowpea

Nitrogen mamagement praotices Genotypes

" = 3 Mean
anga aya
(V) (vy)
T, Control (no nitrogen) 2.5 2.3 2.4
T, 112 kg/ha as urea all basal 3.3 3.2 3.2
112 kg/ha as urea in 3 splits %3 3.3 3.3
T‘ 112 kg/ha as R¥CU all basal 9.3 301 302
1‘5 112 kg/ha as UG all basal 3.1 3.1 3el
Te 112 kg/ha as USG root zone
placement 3¢5 3.4 3.4
‘I.' 56 kg/ha as RFCU basal +
56 kg/ha as urea in 2 splits 33 3.3 3.3
56 kg/ha as UG basal + . L
56 kg/ha as urea in 2 splits 3.3 3.3 3.3
!’ 56 kg/ha as USG root zone
placement +
56 kg/ha as urea in 2 splits 3.6 3.4 3.5
Mean 362 3.2

Genotypes Nitrogen Inter=-
management action

'F' test ) -3 . NS
S.ka * 0.091 0.194 0.045
C.De(at 5%) - 0.556 -

RPCU = Roek phosphate coated urea
UG = Urea gypsum
USG = Urea super gramles



through urea in two splits (T9) and the least (2.4) was
recorded with no nitrogen (TI)’

Number of branches per plant of succeeding fodder
cowpea not vari el significantly to interaction of residual
effect of rice genotypes and residual nitrogen mamgement
practices after rice. However , more branches (3.6) was
recorded with V) T interactions md the least (2.3) was

recorded with V2 Tl interaction.

4.2.3 ZXpdder yield

The data on the residual effect of rice genotyres
and nitrogen management practices on the fodder yield of
the succeeding fodder cowpea are presented in Tatle 25
and rig.8.

Over the residual nitrogen management practices after
rice, there was significant difference in the fodder yield
of succeeding fodder cowpea due to residual effect of rice
genotypes. Maximum fodder yield (9931 kg/ha) was obtained
with the plot where Mgngala (Vl) was grown and was signi-
ficantly superior t Jaya i.e. V, (9219 kg/ha).

Over the residual effect of rice genotypes, fodder
Yield of succeeding cowpea varied significantly due to

residual nitrogen management practices. Maximum fodder



Tabdble 25. Residual effeoct of rice genotypes and
nitrogen management practices on fodder
yield (kg/ha) of cowpea

Nitr ogen management praotioces Genotypes Mean
. Mangala Jaya -
T, Centrol (no nitrogen) 8717 7620 8168
T, 112 kg/ha as urea all basal 10562 8660 9611
IS 112 kg/ha as urea in 3 splits 10292 9443 9863
T4 112 kg/ha as RFCU all basal 8753 81%9 8456
T5 112 kg/ha as UG all basal 9801 8876 9339 -
Te 112 kg/ha as USG root zone
placem=nt 10888 10339 10564
T7 56 kg/ha as RFCU basal + .
56 kg/ha as urea in 2 splits . 8594 8414 8504
g 56 kg/ha as UG Basal +
56 kg/ha as urea in 2 splits 9432 9778 9605
Ty 56 kg/ha as USG root zone
plagement +
56 kg/ha as urea in 2 splits 12442 11691 12067
Mean 9931 9219
Genotypes  Nitrogen Inter~
. managerent action
'F' test . . B
S.En % 200.96 426.35 312.29
C.D. (at 5%) 576.48 1222.91 -
RPCU = Rock phosphate ooated urea

U¢ = Urea gypsum
U8G = Uree super granules
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yield (12067 kg/ha) was obtained with 56 kg/ha thr ough

USG root zone placement + 56 kg/ha through urea in two
splits (Tg) and was statistically superior compared te
112 kg/ha through USG root zone placernent i.e. Te (10564
kg/ha ) 112 kg/ha through urea in thr ee sylits i.e. T3
(9863 kg/ha), 112 kg/ba tir wgh urea all basal i.e. T,
(9611 kg/ha ), 56 kg/ha tixrough UG basal + 56 kg/ha through
urea in two splits i.e. Ig (9605 kg/ha), 112 kg/ha through
UG all basal i.e. Iy (3339 kg/ha J, 56 kg/ha through RFCU
basal + 56 kg/bha through urea in two splits i.e. T, (8504
ke/ha )y 112 kg/ha through RICU all basal i.e. T, (8456
kg/ha) and no nitrogen i.e. Ty (8168 kg/ha ). However,
there was no significant dif fer ence between T6and TS'
TS and T2, TS an 18’ T,an:l T2' Tsand TB' T, and 18’ '1"3
and T5’ T2 and ‘1‘5, TB and TS’ 'I'2 and '1‘7, T2 and T‘, '1‘5
and T-,, T5 and 1’4, Tsaad ‘I‘I,T., and T‘, T., and Tland T‘ an
Ty.

There was no signific .nt difference in fodder yield
of succeeding cowpea due to interactiom residual effect of
rice genotyres and residual nitrogen management practices.
However , maxisum fodder yield (12442 kg/ha) was obtained
vith v, T9 interaction aml the least (7620 kg/ha) was
obtained with V2T1 interaction.
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The data on the residuval effect of rice genotypes
and nitrogen management practices on the nitrogen con-
centration in succeeding fodder cowpea are presented in

Table 26.

Over the residuval nitrogen m=nagement practices
after rice, there was no significant difference in the
nitrogen concentration of the succeeding fodder cowpea
due to residual effect of rice genotypes. Maximum
nitrogen concentration (3.48%) was observed with the
plot where Mangala (Vl) was grown compared to Jaya i.e.
L) (3.31%).

Uver the residual effect of rice genotypes, there
was no significamt difference in the nitrogen concentra-
tion of cowpea due to residual nitrogen m:unsgement prac-
tioces. fHowever, maximum nitrogen concentration (3.81%)
was observed with 112 kg/ha thr ough USC root zone place-
ment ('1'6) am the least (3.155) was recorded with 112 kg/ha

as UG all basal i.e. Ts.

Nitrogen comgentration in succeeding fodder cowpea

not varied significantly duve to the interaction of residual



Table 26. Residual effect of rice genotypes and

nitrogen management practices gn nitrogen
concentration in fodder cowpea

Nitrogen management practices Cenotypes —_—
Mangala Jaya
(vy) (7))
T, Control (no nitrogen) 3.24 3.14 3.19
T, 12 kz/ha as urea all basal 359 3413  3.36
13 112 x3/ha as urea in 3 splits 3¢53  3.19 $.36
T4 112 kg/ha as RFCU all basal 558 3.37 347
T5 112 kg/ha as UG all basal 3.02 3.27 3.15
Te 112 kg/ha as USG root zone
plaoement 3075 3087 3081
I7 56 kg/ha as RFCU pasal +
56 kg/ha as urea in 2 splits 333 341  3.37
Tg 56 kg/ha as UG basal +
56 kg/ha as urea in 2 splits 5.4% 3.10 3.26
Ig 56 kg/ha as USG root zone
placement +
56 kg/ha as urea in 2 splits 3.89 3.33 3.61
Mean 3.48 3.31
Genotypes Nitrogen Inter-
management action
'F' Test NS NS NS
S.Em + 0.092 0.195 0.139
c.D.(.t 5%) - - -
RPCU = Roeck phosphate coatedm urea
UG = Urea gypsum
USG = Urea super granules
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effect of rioce genotypes and residual nitrogen mamge-
ment practices. Maximum (3.87%) was recorded with v, T
interaction and the least (3.02) was recorded with VIT

5
interaotion.



DISCUSSION



V. DISCUSSION

A field experiwent was conducted during 1983-84
at the Wet land block, Main Research Station, Univer-
sity of Agricultural Sciences, Bangalore to study the
response of rice genotypes of early and long durat fom to
different sources, time and method of nitrogen applica-
tion, to evaluzte the relative efficiency of modified
urea materials in influencing the growth, grain yield
as well as nitrogen use efficiency. Besides, to assess
the residual effect, if any, of different sowces, time
and method of nitrogen applic #ion in kharif rice on
the growth of succeeding fodder legume.

In general, the erop growth was normal without
any incidence of pusts and diseases. Weather conditions
were normal with little deviations. An examination of
the mean grain yield levels also revealed that the
weather had apparently no adverse effect on the experie-
me ntal ocrop. Rainfall during the rice orop growth period

was 651.1 mm.

Seed to seed duration of the genotypes under test
were 121 (Mangzla) and 156 (Jaya) days. They occupied
the main f ield from 29th June to 2nd November (Mangala)
and 29th June to S5th December (Jaya). Cowpea genotype
C-152 which was sown on 1llth Jamary 1985 occupied the
field for 50 days.



Kice gemotypes exhibit significant differemces in
dry matter accumulation. Averaged over the nitrogen mamage-
ment practices, there was inerease in dry matter accumu-
lation from panicle emergence to harvest. Patmaik =nd
Nanda (1969) and Tmmgovda (1985) found that there was
a rapid increase in the dry matter production from panicle
initiation to flowering stage. Mikkelsen (1970) observed
that three fourth of the total dry matter was produced in
rice from the beginning to 10 per cgent flowering. On an
average, maximum dry matter accumulation of 17.7 g/hill
and 22.4 g/hill was obtained during panicle erergemse and
at harvest, respective ly. Whereas, Jaya produced maximum
dry matter (18.2 and 24.1 g/hill dur ing panicle emergence
and at harvest, respectively, compared to Mangala (17.2
and 20.6 g/hill dur ing panicle emergence amd at harvest,
respectively). The reason for higher dry matter accumu-
lation with Jaya may be possibly due to higher total dry
matter production thr cugh mor e mumber of shoots (15.7 per
hill) and also higher canmopy as there was higher light
absor ption (54.0 per cent). Prathap Reddy (1982) observed
similar differences and attricuted the difference to the
duration of the genotype and resulted in better utilisat-
ion of added and inherent nutr ients from the soil. Highea
dry matter accumulation thr ough increased plant height,
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more number of shoots and physiologically active green
leaves rotained for a longer period were provided room
for imnoreased photosynthetic aotivity was also explained
by Black (1965) and Thimmegowda (1985).

Assessment of total dry matter rroduction during
the growth period due to different genotypes indicated
that higher total dry matter of 11696 kg/ha vas obtained
with Jaya, whereas lowest (10090 kg/ha) vas recorded
with Mangala. The low dry matter with Mangala may be due
to reduced size of the photosynthesis ing surface (through
less number of tillers and low level of light absorption)
vhich might have cause redugtion in orop growth. These
consequently reduced the total straw yield production amd
in turn grain yield. This is in confirmation with the
work of Sutbtaiah (1983),

Maximum grain yield of 5040 kg/ha vas obtained with
Jaya and it was 4243 kg/ha with Mangala. Jaya also re-
corded higher harvest index (43.07) compared to Mangala
(41.94). This indicates the efficiency of Jaya in con-
verting part of dry matter towards econamic yield. The
lover harvest index in Mangala may be due to tall stature,
protracted tillering and production of nonm productive
tillers. Similar results were reported by Prathap Reddy
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(1982) that tall short duration genotypes recor ded lower

harvest index.

In general, the potential of a long duration geno;
type like Jaya is higher. Yogeshwar Rao gt al.(1974),
Harihara Reddy (1977), Mangal Frasad and Re jenira Prasad
(1980) and Sreerama Murthy (1984) reported that higher
y1eld vwith a medium duration genotypes oompared to short
duration genotypes. The main feature vhich seems important
in a high yielding rice like Jaya wvas that it had more
nunber of panicles (12.8 per hill) at maturity. Such a
highe panicle per hill was possitle due to better uti-
lisation of available mutr fents because of longer duration
vhich might have helped in determining the relatively more
panicles. In addition, it f swoured the formation of bigger
sised grains (28 g/1000 grain) wvhich ultimately lead to
heavier mean grain weight/hill. In additionm, it favoured
the ear length (21.3% om). This study agrees with that of
lhimnegowda (1985) who found that absolute panicles to
be detarminent factor of yield dif ferense in rice crop.
The two rice genotymes studied aleo differed in their
duration (Mangala 121 days and Jaya 156 days) and several
workers reported tt;;t longer the duration higher the grain
yield (Krishnamurthy gt al.,1972; Panchakahariah ¢t al.,
1972; Gangadharaiah, 1983 anl Siddagangaiah, 1985).
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Plant growth is dependent on the rate of accumu-
lation of dry matter. sn adeguate supply of plant
nutrients is necessary for enhanced metabolic activity
which in turm would influence plant growth. The dry
mat ter accumul stion in rice varied due to different
nitrogen management practices. Based on the average value
obtained from all the treatments, higher dry matter accu-
mulation as influenced by nitrogen management practices
was obtained at harvest (23.4 g/hill) compared to
panicle emergence staze (17.7 g/hill). Maximum dry
matter accumulation of 28.5 g/hill at harvest was
obtained with root zone placement of urea supergramules
at 112 kg/ha (Tg). This was followed by 56 kg/ha as urea
surergramles root zone placement + 56 kg/ha as urea in
two splits i.e. Tg (26.0 g/hill). T¢ save significantly
higher dry matter accumulation compared to 56 kg/ha as
RICU basal + 56 kg/ha as urea in two splits i.e. '1‘7(23.9
&/hill). 112 kg/ha as RFCU all basal i.e. T,y (2346 g/hill),
112 kg/ha as urea in three splits i.e. TB (22.4 g/nill),
112 kg/ha as urea all btasal i.e. T, (20.3 g/mill), 56 kg/ha
as UG basal + 56 kg/ha("éurea in two splits i.e. T8(2O.2
g/hill). lne lowest dry matter accumulation of 15 g/hill



was obtained with no nitrogen (Tl). The reason for higher
dry matter accumul ation with root zonme placement of USG
at 112 kg/ha may possibly due to higher total dry matter
production thr ough inecreased plant height (79.9 om), more
number of -ho&- (19.3 per hill) and higher light absorp-
tion (61.8%) and in turn might have provided room for in-
creased photosynthetic activity (Black, 1965). Singh and
Modgal (1978 ) noticed a steady increase in dry weight

of rice plants as the amount of nitrogen increased. This
is also in confirmity with the work of Thimmegowda (1985),
Continuous and efficient supply of nutrients during the
per iod of corop growth bty deep placement of urea super-
granules may possibly due to the reduced nitrogen losses
by leaching, denitrificstion and volatilization through
nitrogen losses through various mechanisms depend on
physico chemical properties of soil. Similar increase

in dry matter production due to deep placement of urea was
reported by several earlier workers (Simsiman et al.,1967;
Reddy and Freeman, 1973; Rambabu, 1980; Prathap Reddy,
1982 and Sreerama Murthy, 1984 ).

Assessment of total dry matter production during
the growth period under different nitrogem management
practices indicate that higher total dry matter of 12693
kg/ha was obtained with Tg and vas followed by Tg (12047



kg/ha), T, (11483 kg/ha ), Ty (11161 kg/ha), T,(11078 kg/ha),
T gl10757 kg/na), Ty (10565 kg/ha), T, (10356 kg/ha). The
lover total dry matter (7779 kg/ha) was obtained with Tye
In the present study, plants with no nitrogen recorded low
plant growth rate and resulted in early senesecence and
quick drying of leaves and in turn reduced the size of the
photosynthetic suriace which camsed reduction in erop
growth. These consequently reduced the total straw yield
production and in turn grain yield. This is in confirmity
with the work of Ries et al. (1976), Subbaiah and Schidev
(1983 ) and Thimmegowda (1985).

The product of number of shoots and plant height
¢an be taken as an indication of the dry matter production
of the plant during the vegetative stages (Matsushima,
1980). These growth components can be cons idered for mb;
stantiating the straw yield variations. The maximum number
of soots per hill (139.3) vas obtained with Tg. Whereas
maximum plant height of 79.9 em and 77.8 em was recorded
with T6 and Tg' respectively.

There was significant differemce in straw yield due
to nitrogen management practices. Deep placeme nt of urea
supergranules at 112 kg/ha (7476 kg/ha) recorded higher
straw yield compared to o ther nitrogen management
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practi ces (5884 to 6966 ké/hn). The lower straw yield
(4408 kg/hm) was obtained with no nitrogen. Increase in
strav yield due to root zone placement of urea mpir-
granules in the present investigation finds support in
the work of Rambabu (1980), Prathap Reddy (1982) and

Sreerama Murthy (1984) who also reported similar results.

Maximum grain yield of 5336 kg/ha was obtained with
T and was folloved by T9 (5081 kg/ha) although both were
on par with eaoh other. The lowvest grain yield of 3371
kg/ha was obtained with Ty. The higher grain yield
obtained with 'f6 and T9 might have been due to adequate
suprly of nutrients throughout the growth period, becanse
of continuous availability of ammonia through slov minerali-
sation particularly in treatments receiving urea supor;
granules. These are quite in confirmity with the earlier
findings, where root zome placement has given better
results, especially in urea where split applicetion of
nitrogen is neither desirable nor possible because of too -
much of standing vater in the fleld asting as a physical
barrier for top drossing nitrogen at oritical stages of
plant growth (Pillai, 1981). In soils vhere volatilization
and denitrification are the major nitrogen loss meghuanisms,

deep placement of nitrogen particularly has been found



quite beneficial (Makkelsen et al., 1978; Craswell and
Vliex, 1979; Mikkelsen and De Datta, 1979; Rambabu, 1980;
Bansal and Omanwar, 1981 and Pillai and Frishnamurthy,
1983 ). Although in soils with high internal drainage
and serious leaching loss of added nitrogen, it may not

give the desired response.

The current energy crisis anmi higher price of ferti-
lizers warrants more efficient use of availatle nitrogenous
fertilizers particularly for wet land rice. The role of
slow nitrogen releasing modified urea materials are also
increasingly being felt now in terms of increased mutrient
availatility h throughout the active growth of the erop.
Rambabu (1980) and Fillai and Krishmamurthy (1983) re-
ported the favouratle effect of imorporating wrea super=-
gramiles so that ammonia is released slowsly ard utilized
more efficiently.

The apparent recovery of nitrogen and the uptake of
nitrogen were significantly imporved with the nutrients
supplied through modified urea materials. Deep placement
of nitrogen as urea super-granmules resulted in higher
apparent reco very followed by surface application of

nitrogen as rock phosphate coated urea (Tatle 22). Here
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is evident that nitrogen applied to the reduced gone is
less subject to rapid mineralization and volatilization
carpared to surface aprlieation (Mac Rae and Ancajas,
1970; Nommik, 1978 and Fillai and Vamadevan, 1978). This
would explain the higher uptake and regovery of nitrogen
from urea applied to the reduced sone by deep placement.
Desp placement of 50 per cent nitrogen as urea super-
granules of 1 g followed Yty top dreesing of the remaining
nitrogen as urea in two splits lead to significant in-
crease in apparent recovery of nitrogen over best split

urea.

The nitrogen uptake with T, (131.3 kg/ha) was high
and this in turn might have had a bemeficial effect on
yield contributing factars. Increase in availability of
nitrogen in soil throughout the erop growth period with
urea supergramiles has been reported by several workers
(Yrathar Reddy, 1982; and Sreerama Murthy, 1984 ). co-pa-;
rison of total nitrogen uptake and apparent nitrogen ro-;
oovery (Tatle 21 and 22) indicated higha nitrogen uptake
and regov:ry of mitrogen from root zone plagement of urea
supsrgranules than from conventional urea. This preodbabdbly
indi cates thut root zonme placement of urea supsrgranules
nininises nitrogen loss due to demitrification therebdby

resulting in inorease in nitrogen recovery as opined by
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(Simsiman ¢t al., 1967; Mangal PFrasad and Rajendra Prasad,
1980 and Savant ¢t al., 1982) and resulted in increased
grain yield as observed by Singlachar et al. (1979),
Kambabu (1980), Rajendra frasad gt al, (1982) amd Vijaya-
chandran and Iremadevi (1982).

The treatment with no nitrogen (Tl) recorded low
rate of dry matter accumulation and conmseguently the grain
yield than othcr treatments. The low nitrogen status at Tl
might have caused carly senescence and this limited the
photosynthesis in the panicle as well as in the leaves
might have resulted in lower grain yield. Besides, a
number of plant processes assoc iated with the development
of inflorescence are likely to be sensitiw to low nutrient
status. The munber of panicles (8.1 per hill) and mmber |
of filled grains (74.5 per panicle) were low and con=
sequently this affected the grain yield. Such effects haw
also been reported by Matsushima (1957, 1965); Koyama and
Niamsrichard (1973 ); Krishnamurthy et al. (1976 ); Shiva-
nanjegowda @t al. (1976); Pillai (1981); “utbaiah et al.
(1983 ) and Thimmegowda (1985).

The mumber of panicles were high (14.0 per hill)
with T and was followed by ‘1’7 (13.5 per hill). The lowest
nuzber (8.1 per hill) was obtained with T, treatment.



Similer inorease in panicles per unit area (Sanchesz,

1972; Tanaka et al., 1979; Vijayakumar, 1979; and

Vinaya Rai and Murthy, 1979), panicle length (lenka gt al.,
1976; and Vijayakumar, 1979) due to application of nitrogen
were reported earlier. Increase in panicle density due to
root zone placement of urea supergranules (Singlachar,
1979; Rambabu, 1980 and Rajendra Prasad et al., 1982) vas
reported and the data obtained on the present investigation
are in agreememt with them. The treatments with ’1‘6 and T9
were able to retain more panicles to give a high desnity

of population, without amgy appreciable reduction in mean
grains per panicle and as such it could add to an overall
increase in grain yield. Similarly, the number of grains
per punicle were ranged from 88.5 to 95.8 in different
nitrogen management practices whereas, the lowest number

of grains (74.5 per panicle) were recorded with T, treat-
ment. Inerease in grain number per panicle due to nitrogen
was reported by several workers (Fande and Mittra, 1970;
!o’nkatoaan and Thiagarajan, 1974 and Singlachar et al.,
1979).

Nitrogen supplied to T6 provided an adequate nirogen
for the develorment of panicle and probatly helped to have
larger nunber of spikelets per panicle through higher
panicle length (22.0 em) due to btetter mutrition, increased
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photosynthes is a nd enhanced g transloe ation of photo-
synthates to panicles from the plant parts which might
have helped in an increased yield. This observation is

in confirmity with the results of Black (1965).

Matsushima @t al. (1968) working on rice found
that by making the plant to absorb nitrogen even after
heading, the percentage of ripened grains, thousand
grain weight and the yield could be increased. Tanaka
(1967 ) and Murata (1968) concluded that the questionm of
increasing dry matter production after fiowor ing is the
pre-requisite for boosting up the yield of rice.

The higher grain yield with T6 and T9 compared to
other treatments was due to more number of panicles per
unit area, as a consequence higher panicle number and
panicle length because of increase in the number of grains
per panicle. Inorease in number of panicles owing to ine
crease in nitrogen levels vas reported by Tanaka et al.
(1958 ), Abraham et al. (1969), Pillai (1978, 1981),

De Datta (1981) and Sutbaiah et al., (1983 ).

| The nitrogen content in grain (1.45%) was high with
Tg followed W Ty (1.45%), Ty (1.457), Ty (1.44%), I
(1042/5). T4 (1042/""), T2(1042:) and TS (10393)o The



lowest nitrogen content (1.17%) was obtained with T,
treatment, whereas in straw it was ranged from 0.74 to
0.81 per cent with nitrogen management treatments. The
treatment with no nitrogen recorded the lower nitrogen
content (0.74%). This indicate that higher nitrogen con-
tent of plant may increase the metabolic activity of the
plant leading to greater accumulation of dry matter and
consequently increased the yield. The influeme of
nitrogen was seen in increasing the protein content of
grain and was reported by Fellers (1918), Norman (1944)
and Gopalaswamy and Raj (1977).

'

Green fodder yield due to residual effect of pre-
ceding rice genotypes indiecate that signifieantly higher
green fodder (9931 kg/ha) was obtained with preceding
Mangala was grown and it yielded lower grain yield (4243
kg/ha) and nitrogen uptake (103.9 kg/ha), compared to
Jaya (grain yield:5040 kg/ha) and nitrogen uptake (124.2
kg/ha ). The higher green fodder yield with the treatment
vhere Mangala was grown may be due to the fact that the
uptake of nitrogenwas less than the treatment where Jaya
was grown and the residue left over after preceding Mangala
able to influemse plant height (25.1 cm) and number of
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branches per plant (3.24) and add to an overall in-
crease in green fodder yield. Russel and Russel (1961)
and Thimmegowda (1985) opined that crops can influemce
their successors through nutrients they leave behind
in the soil and through their residues.

The green fodder yield of cowpea differed signi-
ficantly diue to residual effect of nitrogen management
pract ices. Higher green fodder (12067 kg/ha) was obtained
with the residual effeet of 56 kg/ha thr augh USG root
zone placement + 56 kg/ha through urea in two splits
applied to kharif rice crop. The lower green fodder
yield (8168 kg/ha) was obtained with no nitrogen was due
to lower plant height (27.6 em) and number of bramhes
per plant (3.5), Jansson (1963 ), Sroalbent and Nahashima
(1968 ), westerman and Kurtz (1972), Reddy and Rajendra
Frasad (1977), Singh and Sharma (1979) and Mangal Trasad
and Rajendra Frasad (1980) recorded significant residuval
effect of nitrogen applied through different sources on

the succeeding wheat crop.



SUMMARY



VI. SUMMARY

A field experiment was conducted during 1983-84
to study the ruponie of rice genotypes of early am
long duration to different sources, time and methods of
nitrogen application to identify the suitatle source,
time and method for differemt genotypes to maximise the
rice yield. The major findings of the above investi-

gation are summar ised below.

The dry matter accumulation was higher with Jaya
genotype (panicle emergence: 18.2 g/hill; at harvest:
24.1 g/nill) compared to Mangala (panicle emergence:
17.2 g/hill; at harvest: 20.6 g/hill).

Jaya recorded higher number of shoots per hill
(157 ), paniecles per hill (12.8), filled grains per
panicle (97.9) and thousand grain weight (28.6 g) com-
pared to Mangala (mumber of shoots: 14.5; Panicles:10.0;
£illed grains:82.0; thousand grain weight: 28.6 g).

Maximum light absorption (54.0 per cent/) was
obtained with Jaya compared to Mangala (49.7 per cent ).

Grain yield of 5040 kg/ha was obtaired with Jaya
and it was 4243 kg/ha with Mangala. Straw yield was
higher with Jaya (6656 kg/ha) comparod.to Mangala
(5847 kg/ha).



Nitrogen uptake was higher with Jaya (124.2 kg/ha)
compared to Mamgala (103.9 kg/ha).

Nitrogen ma mgement practices significantly in-
fluenced grain yield. Root zone placement of urea super=
gramles at 112 kg/ha during plant ing recorded higher
grain yield (5336 kg/ha) and it was on par with root
zone placement of urea supergranules at 56 kg/ha +
56 kg/ha as urea in two splits Qt tillering and panicle
initiation (5081 kg/ha). The lowest grain yield of 3371
kg/ha was obtained with no nitrogen.

Maximum straw yield of 7476 kg/ha was obtained
with root zone placerent of urea supergr anules at 112
kg/ha during planting followed by 56 kg/ha urea supor;
gramiles root zone placement + 56 kg/ha as urea in the
two splits at tillering and panicle initiation (6966
kg/ha )e

Total mumber of shoots per hill (19.3), plant
height (79.9 em, and dry matter accumulation per hill

at harvest (28.5 g, were high with root zone placement

of urea surergranules at 112 kg/ha.

Yield components like number of panicles per hill
(14.0), number of filled grains per panicle (95.8) and
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thousand grain veight (26.7 g) were higher with root sone
plaoeme nt of urea super gramiles at 112 kg/ha.

Bitr ogen uptake (131.3 kg/ha) was highar with
root sone placememt of urea supsr-gramules at 112 kg/ha
and it was on par with root zone plagenemt of urea cuper;
gramles ot 56 kg/ha + 56 kg /ha ae urea in two srlits at
tillering and paniole initiation (126.8 kg/ha). The
lovest nitrogen uptake (72.9 kg/ha) was obtained with
no nitrogen. ‘ '

Apparemt nitrogen recovery of 52.1 per cent was
recorded with root zone plagement of urea supergranules

at 112 kg/ha compured to 33.6 per gemt with bvasal applie
oation of 112 kg/ha urea.

Higher green fodder (9931 kg/ha) of cowpea vas
obtained with preceding shart duration Mangala was grownm
compared to - long: duration Jaya (9219 kg/he).

Hesidual effect of nitrogen manayement praatioes
al 50 influenced the Jseen fodder yield. Reeidual effect
of root sone placement of urea aupergranules at 56 kg/ha +
36 kg/ha urea in two splits at tillering and st panicle
initiation regorded higher green fodder yio1d of 12067 kg/ha.



The lowest green fodder yield of 8168 kg/ha was obtaimed
with residual effect of no nitrogen to kharif rice.

From the present investigation it can be con-
cluded that for wet land rice, supply of nitrogen through
root = zone placement of urea supergranules results in
eff icient utilization of nitrogen and increase in rice
yields compared to rock phosphate coated urea, urea
gypsun and urea. Split application of urea proved
better rather than ecomplete tasal application. Applicae
tion.of 56 kg/ha rock phosphate coated urea as basal +
56 kg/ha as ureca in two splits at tillering and panicle
initiation proved better rather than basal application
of 112 kg/ha rock phosphate coated urea.

Suecessful crop of fodder cowpea ¢an be grown with
residual moisture and mutrients only in quick succession
after kharif rice and this rice-fodder cowpea system can

be adopted in th tankfed areas where water is scarce

after kharif rice.
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