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INTRODUCTION



I . IKTRODUCTIOH

Hio« is the najor oereal orop of Indlat oooupying 

a ovtr 3O par cent of the total araa undar food

grains and contributing about 44 par oent to the total 

food grain production# At present 37*07 per oent of the 

oultivated area under rice is irrigated. In Karnataka 

the area occupied by rice is 11.42 per oent of the culti­

vated area and the per oent irrigated area under rice is 

60.12. Rice is fflostly grown under canal and taidc irri­

gation systems.

The production potential of rice under low land 

condition aainly depending upon the increase use of 

fertilisers. Among tlie major plant nutrientsy nitrogen 

continues to be the most important for augmenting rice 

yield. The potential for nitrogen use for a major orop 

like rice towards stabilizing the mean grain yields in 

the country at 2.4 t/ha ia eatimated to be around 65 kg/ha 

(Stangal, 1977 )i as agaii^t the current level of nitrogen 

consumption which is less than 23 kg/ha.

Fertiliser nitrogen management in flooded soils 

is of greater aignificance because applied nitrogen 

subjected to maximum losses to the extent of 60-70 per 

cent (Khind and Datta, 1973; Stangal, 1977; De Oatta,

1978: and Pillai» 1978). It is, therefore, not suri^isiqg
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that flooded rice has shown oonslatently lower recovery 

of added nitrogen as oon pared to other or ops (Patrick and 

Mahapatra» 1968; De Iktta £t |UL*t 1968; Rajendra Prasad 

et al»« 1970; Broadbent and Tusneem, 1971} Pande and 

Adik, 1971. and Reddy and Patrick Jr. 1973). Xinpro7ii« the 

physical condition of urea either by coating urea with the 

materials which can Inhibit nitrification (Sinsiman al.. 

1967; Hajendra Prasad et , 1971; Rajale and PraBadfl970; 

Reddy and i^eeman» 1973; Subbaiah it , 1979; Plllai and 

Krishnanurthyy 1 ^3  and Rambabu* I960), or increasing the 

size of urea granules for deep placeicent in the reduced 

zone to slow down the dissolution rate (Sinsinan a l .. 

1967; Mac Rae and AnoaJas» 1970; Reddy and Freenan* 1973; 

Moaaiik, 1976; Craswell, 1978} Plllai and iTamadevan* 1978} 

Vlex and Craswell, 1979} Haobabu, 1980) may help the plants 

to use before applied nitrogen is subjected to various 

losses.

Hence* there is a need to assess the relative effi­

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



riott with r«sidual nolsture is very nuoh relsvant and 

will go a long way in inoraasing tha total output p«r 

unit araa and tine through inoreased nitrogen use effi- 

oienoy and residual soil moisture.

With this in view an investigation was initiated 

at Wet land blook of Main Researoh Station* University 

of Agrioultural Soienoes* Bangalore, with the following 

ohjeotives:

I« To study the response of rice genotypes of 

early and long duration to different souroes* 

tine and nethod of nitrogen applioatioa}

2* To evaluate the relative effioienoy of 

aodified urea materials in influencing 

the growth, grain yield as well as nitrogen 

use effioienoy of rioe genotypes of early 

and long duration |

3. To assess ths residual effect, if any^of 

different souroes, time and method of 

nitrogen application in kharif rioe on the 

growth of a suooeedlqg fodder legume*
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II . RB?IBW Of LITERATURE

2a .  PTrormance of riot g«Mtypt«

Panda and Lseewrik (1972) working on rioe g«no<* 

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 wei^t per square meter* 

while IR-8 gave higher number of fertile spike lets.

Whereas Jaya had the higher test weight. 7eeraraja Urs 

and Mahadeyappa (1972) noticed difference in grain yield 

among rioe genotypes. Hipest grain yield was obtained 

with IR-8 (4932 kgAa)t followed by Jaya (4505 kg/ha) and 

IH-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 (1972) working at Mandya

reported that Jaya performed better (4998 kg/ha) as com­

pared to Padma (4543 kg/ha) and S-705 (2709 kg/ha). la 

another trial at Mandya, Qopala Reddy (1978)

reported that IET-2254 gave higher grain yield (8087 kg/ha) 

compared to MR-3OI (7276 kg/ha), Vani (6421 kg/ha),MR-272, 

i .e ., Manga la (6002 kg/ha), Sona (5952 kg/ha), MR-81 

(5420 kg/ha). Intan (5156 kg/ha) and S-317 (4872 kg/ha).



2.2. 1?9.,Clgg

Nitrogen Is of par^ount iaportanoe for promoting 

growth and yield of rloe. It exerts the most signifleant 

influenoet in a wide range of situations. Response of rioe 

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 rioe plants as the anount of nitrogen in­

creased. Muthuswamy al. (1973) working on rioe reported 

that increased fertilizer application caused a significant 

increase in dry matter production only up to 120 kg nitrogen/ 

ha beyond which the increase was not significant. Total 

dry matter production increased with addition of nitrcgen 

fertilizer to both tall and dwarf genotypes (Sahu and 

Murthy, 1975; Srirastava and Mahajantl977 and Syamasundara 

Murthy and Satyanarayana Murthyi 1978). Prathap Reddy 

(1982) obtained increased dry matter production with every 

successive increment in the level of nitrogen from 0 to 

120 kg/ha*

Increase in plant height with application of nitrogen 

was reported by several research workers (AICRIP, 1971} 

Singhf 1971; l«nka 1976| Sharma and Rajat De, 1976j

Srivastava and Mahajan, 1977). Raju (1979) studying on the
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r««pon8« of dvarf indloarlee to varying lavels of 

nitrogen obtained a signifioant inorease in plant height 

due to an>lioation of nitrogen fertilisers* ?ijayaktnnar 

(1979) reeorded 6*9 per oent inorease in plant height in 

lellahaosa when nitrogen application inoreased froa 30 

to 100 kg/ha.

Inorease in panioles owing to inorease in nitrogen 

levels has been reported by several workers (Sandies* 1972| 

Veeraraja Urs and Mahadevappa, 1972; Lenka f 1976}

Shivananjegowda &L** 1976} and Vinaya Rai and Murthy»

1979)* iMvandrappa (1982) and Thinnegowda (1985) also 

obtained inorease in paniole number due to nitrogen appli- 

oation.

Isnka jti (1976) observed signifioant and pro­

gressive inorease in paniole length as the nitrogen level 

inoreased fron 60 to 180 kg nitrogen/ha* Vijayakunar (1979) 

reoorded inorease in paniole length fron 18*8 on to 22.2 oa 

with 100 kg nitrogen applioation when eoapared to 50 kf 

nitrogen/ha. Similar inorease in paniole length as the 

nitrogen level inereasei was observed by Devendrappa (1962) 

and Thiomegowda (1985)*

Pande and Mittra (1970) and ?enkatesan and Thiaga* 

rajan (1974) reeorded inorease in grain mimbor/paniole due 

to nitrogen applioation* Aoeording to Lenka si, aI.* (1976)



grain nuobtr/paniole iner«as«d fron 69 in oontrol to 7$

in 60 kg nitrogen/ha* Further inortase in nitrogen re­

sulted in dgnifioant reduction in grain number per 

paniole. Vijayakunar (1979) obtained signifioant in­

crease in grain number/panicle due to nitrogen applioationi 

At 40 kg nitrogen/hat the number of grains/panicle were 

81 and these increased to 93 at 100 kg nitrogen/ha. 

Howevert /inaya Rai and Murthy (1979) did not observe any 

significant increase in this attribute when nitrogen level 

increased from 40 to 80 kg/ha.

Shivananjegowda &!• (1976) reported that in­

crease in nitrogen level from 0 to 129 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 test weight than sere level of nitrogen. 

Raju (1979) and Frathap Reddy (1982) obtained significant 

increase in test weight due to nitrogen application* 

Thimoegowda (1983) working on Vani genotype reported that 

there was increase in test weight when nitrogen level was 

increased from 40 to 80 kg nitrogen/ha.

Increase in grain and straw yield due to nitrogen 

application was reported by several workers (AIGRF, 1971t 

Munegowda and lanikar, 1977} Fillai and Raj at 1979{and
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Kupkanohanakiil and Vergara, 1980). Prathap Raddy (1982) 

raoordad signlfioant inoreaaa in grain and atraw yield 

of rioa with inoreaaa in nitrogen level from 0 to 112 kg/ba. 

Phao-Sy-Tan (1982) alao obtained progresaive and aigni-> 

fioant inoreaaa in grain and atrav yielda vhen nitrogen 

level vaa inoreaaed from 0 to 112 kg nitrogen/ha. Sinilar 

obaervation was made by Devendrappa (1982) and Thisme- 

govda (1983)*

Higher dry matter production normally indioatiia 

their potentiality to yield higher eoonomio product pro­

vided there ia proper partitioning in the dry natter dia* 

tribution (Arfion, 197!?)*

Hurthy isl aj. (1975) workii^ on rlee reported that 

harvest index differed oonaiderably between varietiea 

even in the same duration group and it was reduced signi­

ficantly under high nitrogen rate. The early oultivara 

showed high harvest index than mid season types and tht 

saai-dwarfs exhibited greater harvest index than the 

traditional tall types* The depression in harvest index 

due to longer crop duration (Vergara jgt̂ SLk*t 1964) is 

probably on effect of heavy vegetative growth or light 

relationships with a canopy which adversely affect grain 

development (Donald and Hamblin, 1976).
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Slgnlfioant correlation between soil fertility and 

harvest index was reported by Venkatesvarlu JLl* (197S)* 

They obaerved positive correlation between harvest index 

and grain yield of short and medium duration varieties. 

According to * înaya Hai and Murthy (1979) excess applica­

tion of nitrogen oiay prove deterimental to grain yield due 

to rediraed harvest index. When nitrogen level increased 

from 4-0 to 80 kg nitrogen/hat the harvest index fall from

43.3 to 41.2 per cent and the difference was significant. 

Kupkanchanakul and /ergara (1960) stated that there was 

no increase in harvest index when nitrogen level was in­

creased from 0 to 180 kg nitrogen/ha.

2.3. RjLqe, sspg3;y] .̂&,aai-g.?.ipp.j&s... to, pUrpksji

Among the various factors affecting nitrogen res- 

poose in rice* varietal characters is of particular signi* 

ficance.

Tall indie a rice produced generally equal or more 

totc.1 dry matter than dwarf indioat but produced more straw 

than grain (Mahapatra and Ir'anda, 1972). Brady jĝ  (1974) 

stated that high yielding dwarf tropical varieties not only 

yield more when fertilizer was applied but also the diffe­

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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applioation. Aooording to then at 120 kg nitrogen/ha 

oultlvar Jay a gave a grain yield response of U  kg/kg of 

nitrogen compared to 7 kgAg of nitrogen in oase of a looal 

yari ety*

Suabali and Gupta (1972) recorded highest grain 

yield of Jaya variety at 135 kg nitrogen/ha and the eoononio 

optinuiB level was 123*5 nitrogen/ha. In a varietal and 

nitrogen study Yogeshwara Rao ^  (1974) obtained signi*

ficantly higher yield (3240 kgAift) with Jaya. This variet/ 

was superior to Tellahamsa. According to Harihara Reddj 

(1977 )t Jaya responded better than Tellahansa even at lower 

level of nitrogen. Mangal Irasad and Hajendra Prasad (1980) 

revealed increased yield with medium duration (133 days) 

genotype than a short duration (103 days) genotype. Prathap 

^eddy U982) studied the nitrogen use effioienoy in Tellahamsa, 

Jaya and Mahsuri genotypes. The yield level in all these 

genotype was comparable, tut optinun nitrogen with split 

application of nitrogen as urea was 127, 144 and 80 kg 

nitrogen/ha for Tellahansa, Jaya and Mahsuri, respectively.

2.4. Nitrogen loss in rioe crop

Rice, cultivated in 23*63 per cent of the total cropped 

area in our country consumes nearly 40 per cent of the ferti­

lizer nitrogen (Tandon ai.., 1981). Urea form is the main
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•ouroe of nitrogen for rioe and Its •ffioienoy is lev 

due to (1) sffliDOnla Tolatilisationt (2) nltrifioation- 

donitrlfloationt (3 ) Isaohing* (4 ) ^un-off (De Oatta 

t l a i . ,  1974; Craswsll and Vlax, 1978).

2.4.1 ftf .flityoggB

Amnonia» a nitrogan transforsiation product found 

eontinuously in wet land soils and also following appll- 

eatlon of Ecinionluin containing or farning nitrogen fflrtillser* 

Is subjected to volatilization loss in considerable quan* 

titles.

Gupta a (1953) recorded 21 per cent loss in applied 

nitrogen due to yolatilization in alkaline soils. Bxperi* 

nents conducted tgr Centura and Yoshida (1977) revealed that 

under field conditions 8*2 per cent nitrogen loss occurred 

through affloonia volatilization during the first 21 dajrs 

after application in Maahas clay soil. According to 

Mlkkelsers and ^  Datta (1978 )f ansonla TOlatllizatlon losses 

may vary from 0.25 to 20 per cent depending on nitrogen 

application methodst the least loss being reported frcB 

10-12 cm deep placement. Reduced conditions of flooded 

soil favours continuous production of amnonia and the 

quantity in excess of the absorbing capacity of the flood 

water is lost through volatilization v^ich may range fron 

9*7 to 2;^.7 per cent under field conditions (Mahapatray 1981).
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SahTftvat (1980) v r iw in g  nittog«n loss in rles 

soils llsttd pH, C£C, exohangsabls eations, ttzturo« 

ttmperaturef vatar oontenty source of amaonla, rate and 

methods of application as inportant factors that influenos 

ammonia volatilisation from soils*

2.4.2 loss of oltiogen due tQ dMitrificatioa

Floodsd soils develop a thin layer of oxidised 

soil immediately below the water underlying which is ths 

reduced zone. These two are responsible for nitrificBtion- 

denitrification losses from ammonium or ammonium forming 

fertilizers when applied to flooded rice soils.

According to focht (1979)» Shi^iri was the first 

to conclude that losses of nitrogen occur in flooded soils 

through nitrificatio n-dcnitr ification. Abichandani and 

Patnaik (19^9) observed that dcnitrification loss ranged 

from 20*40 per cent of applied nitrogen. Studies made in 

Japan indicated nearly one third of the applied nitrogen 

was lost due to denitrifi cation alone (yamada e^ ^.»1979)« 

!■ a field study with labelled nitrogen at All India Co* 

ordinated Rice Improvement Project (AlCRPHyderabad* 

nearly 14.4 per cent of nitrogen was lost due to denitri­

fication (Maha^tra» 1981).

Several factors seem to influence nitrification- 

denitrification losses. Patrik and Wyatt (1964) stated
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that soil water raglmes oritioally influenoee denitri<> 

fioation losses ty promoting nitrification during the 

drained or aerobio phase and subsequent denitrification 

duriE^ water logged phase. Reddy and Patrick (1978) re­

corded denltrif icat ion losses to a oaxinuo; of 63 per cent 

of added amooniuqi nitrogen in an intermittently flooded 

soil. jjoDwik (1970) reported that pH influences nitrifi- 

cation-denitrification and optimum pH for denitrifioation 

was in the raqge of pH 7 to 8. Craswell and Vlex (1979) 

stated that while nitrifidation is very sensitive to a 

number of ecological and environmental facters* denitri­

fication is regulated by temperature and the eunount of 

organic substate available to the heterotrophic bacterial 

population. Meelu (1980) opined that nitrogen loss due to 

denitrification could be 24*1 to ^3*7 per cent dependi ig 

on the soil typsi source of fertilixerst method and time 

of fertilizer application.

loss of nitrogen due to leaohinit

In flooded soils* movement of fertiliser nitrogen 

along with percolation water poses a major threat espe* 

cially in light textured soils.

Work of iJe anJ Digar (1955) revealed 10.4 and 15.4 

per cent loss of nitrogen from surface applied ammonium
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sulphat« fron a sandy loam and a stiff olay soil rss- 

paotivsly. Pande and Adlk (1971) roported 43 to 60 per 

oent nitrogen loss due to leaching when fertiliser was 

applied basal»but these losses were reduced to 11-33 psr 

cent in split application. According to Craswell and 71ex

(1979) who exhaustively reviewed field lysiiaeter experi­

ments in Japan conducted between 1928 and 1971 and re­

ported 3.4 to 23*4 per cent loss of applied nitrogen due 

to leaching.

Soil texture strongly influences the rate of 

nitrogen loss. Meelu (1980) o1»erved the nitrogen loss 

due to leaching to he 69.5 psr cent in light soils of 

Punjsb. In a sandy loam alluvial soils at Cuttack perco- 

latlQg at the rate of 10>1$ ma per day> nearly 43 snd 16 

per cent of nitrogen applied through labelled urea and 

ammoniutn sulphate respectively was lost through leaching 

during 11 weeks of crop growth while from a vertisol at 

Hyderabad percolating at the zmts of 1-2 mm per day the 

loss of basal applied labelled urea nitrogen (lOO kg 

nltrogen/ha) was only 6.8 per cent during the first crop 

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 oent of nitrogen 

leached from submerged soils was in SBoonioal form (Maha- 

patra, 1981).
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2.4.4 Lbs« of nltrog«n dag to

There is a oonsiderable nitrogen loss through 

surface water and is depending on souroef nethod, tine of 

application and rate of flow of water.

Studies conducted ty Abichandani and Patnaik (1939) 

revealed 6 to 30 per cent of applied anmonical nitrogen 

was present in surface run-off water upto 10 days after 

application, iî xperiments conducted at IRRI (1978) re­

vealed that 3*7 and 7*0 per cent of applied nitrogen was 

lost through out-flow of water during kharif and rabi 

respectively. Bilal e^ a^. (1979) stated that the total 

loss of inorganic nitrogen (NH^,IK)2« ) through surface

run off ranged from 11 to 22 per cent of 168 kg nitrogen/ha 

applied as anmoniuBi sulphate.

2.3* Methods of iBCiijasing nitrogen use efflolenoy

Split application of nitrogen at critical stages 

of plant growth, so as to q/nchronise with periods of isost 

efficient utilisation by the crop, deep placement of nitro­

gen in the active rooting *one of the rice plant nuch 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.

rru o n / S «»*■
111# dU t'J I V>»4iyif*S(Ty LI9«A«T

iJLTURAL SOMHCAM 
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2.5*1 Basal BMTt^09 aprXloatlop

Significant rtduotlon in plant hei^t (Rajagopalan 

1971| Prathap Reddy, 1982), nunljer of panicles/n^, 

panicle weight (AlCRP, 1971) and number of apikelets/ 

panicle (Rajagopalan sX 1971), were reported due to 

all basal application of nitrogen ooajmred to split appli* 

eation.

Grain and straw yields were generally low in broad­

cast application of nitrogen ooeipared to split applieation 

(Broadbent and Hikkelsen, 1968» Brady ft 1974; Filial

and Rajat De, 1979)* Sahrawat (I960) reported reduction 

in grain eud straw yields of rice by 249 and 448 kgAa res­

pectively due to all basal application of urea compared to 

split application.

2.3.2

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 agronomic
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solution for improving the nitrogen use effioienoy of 

rioe* Split application of nitrogen nininises nitrogen 

loss and provides a oontinuous supply of nitrogen for 

proper growth and nutrition of rioe plant (Evatt, 1965)•

Aeoording to Tanaka (1959) the best time

of application depends on the growth duration* plant 

type and growing season. More reoently Pillai (1981) 

reviswit^ data from AICRPi liydera1»ad oonoluded that i»> 

corporation of basal nitrogen followed ly two top dress­

ings at tillering and week before panicle initiation (PI) 

would be ideal for most rioe conditions in India* Bacha 

and Lopes (1983) recorded increased grain yield in rioe 

with increasing level of nitrogen fron 0 to 120 kg/ha 

and nitrogen wgui applied in three split doses» 33 per cent 

at planting* 33 P«r cent at tillering and the remaining at 

flower initiation stage. Chandrasekharappa (1985) reported 

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.

Rajsgopalan (1971) and Prathap Reddy (1982)

recorded increase in plant height due to split application* 

compared to basal application of nitrogen. Increase in
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dry matter produotion was reported by Singh and Modgal 

(1978) and Chandrasekhara Reddy (1979)*

Several workers reported the superior perfornanoe 

of split applied nitrogen in inoreasing yield attributes. 

Incnreases in panicles/^ , panicle weight (AICRIP, 1971)»

De Datta (1981) stated that split application of nitrogen 

increased number of panicles and filled spike lets per 

panicle.

Rajagopalan ^il. (1971) obtained 450 kg/ha in­

creased grain yield due to split application of nitrogen 

compared to all at basal application. Results from AICRIPt 

Hyderabad indicated 3*8 per cent increase in grain yield 

when 110 kg nitrogeh/ha was applied in splits against 

basal applioation (AICRIP, 1971). Patel e^ ai* (1973) and 

Pande ^  Sil» (1977) reported significant incrdase in straw 

^iald due to split application of nitrogen. Studies of 

Pillai and Rajat De (1979) revealed 15 per cent increased 

yield when nitrogen was applied to rice Jaya in three or 

four splits compared to all nitrogen application at trans­

planting. Jt^periments conducted by Sahrawat (1980) re­

vealed an increase of 4.3 and ^.9 per cent respectivsly in 

grain and straw yields of rice lR-8 due to split applioa­

tion of nitrogen compared to basal applioation.
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2 . 5.3 Modlfltd ur«a aatTlali

Th« slow release fertilisers in general offer great 

potential towards inoreasing fertilisers use effioienoy 

by decreasing the oost of applioationy aininising the 

losses toy leaohingt deooaposition or by fixation and by 

ninimising luxury oonsumption (De Datta, 1981). Slow re­

lease fertilisers which release nitrogen that coincides 

with the requireneDts of growing plant. Modified urea 

aaterials are usually sade by synthesis of ohenieal coo- 

pounds with inherently slow rate of dissolution and/or by 

getting oonTentional soluble fertilisers coated to reduce 

their dissolution rates.

Among the modified urea oaterialSf sulphur coated 

urea (SCU) and Isobutylidene di-urea (IBDU) have been 

widely tested for rioe in India. The experiments con­

ducted by the AICRIP have k shown that sulphur coated 

urea gave 2^30 kg grain/kg nitrogen as oompared to 

16-20 kg grain/kg nitrogen with urea applied in split 

doses (Rajendra Irasad and De Datta* 1979).

Due to t he non-availability of sulphur to coat the 

urea, greats attention has been diverted to find out 

other materials whioh can reduce the solubility of urea 

as a result we can increase the efficiency d  applied 

nitrogen.
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Afflong the IndlgeiMous methods of eoatlng, Bains 

fit al. (1971) and Rajendra Prasad 5^. (1980) observed 

neem cake ooating 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 cent by its weight of neem oake* Re­

sults of an experiment conducted by Vijayakumar (1979)

indicated significant increase in plant height* number of
2

tillers/H and total dry matter due to neem cake coated 

urea compared to split application of ureat by 8 .8 , 13*3 

and 3*8 per cent* respectively.

riayak (1981) compared split application of

urea and neem cake coated urea* They obtained 33*8 per 

cent increase in grain yield due to neem cake coated urea 

compared to urea split application* Kabindra and Rajappa

(1981) also reported similar results* Recently data from 

an experiment conducted by Joshl al* (19P2) showed 

7*1 and 20*5 per cent increased grain and straw yield 

due to n»em cake coated urea compared to oridinary urea, 

confirming the earlier results*

More recently, urea was coated with Rock phosphate 

and Gypsum to reduce the solubality of urea. Experiments 

conducted at Bhuvaneswar showed that nitrogen applied as



rooic phosphatt ooated ur«a was quita oonparatla to uraa 

applied in aplit doaes dur lug kharlf and It gave a slgnl* 

fioant residual responac of 4CX> kg/ha ovar baaal appli­

cation of oltrcgen as urea* Nitrogen appli«di as urea 

gypsum during kharlf also gave more than 400 kg/ha of 

extra grain yield of rioe during rabl season. Hovever, 

urea in split doses proved to be the best treatment to 

realise a signifioant response (AICARP, 1982 end 198? )•

In the mediuo blaok soils of Nandyal* the response 

to nitrogen vaa aaxiaum at 120 kg nitrogeq/ha and the 

best results were observed with split application of 

nitrogen which was closely followed by neem cake ooated 

ureaf urea gypsun and urea super granules. At BhuTaneswar* 

in laterate soils urea super granules and split application 

of prilled urea had proved nore effective in terns of 

grain yield over urea gypsuo at 120 kg nitrogen/ha. Where­

as at Rajendranagar f in medium blaok soils urea gypsun 

pro^d 4*3 por cent and 3.6 per cent mors grain yield over 

that of split application of urea and deep placersent of 

urea super granules at 120 kg nitrogen/ha (AICARP, 1983 and 

1984).

Subbaiflih (1985) reported that among the sources 

lac coated urea registered the highest grain yield of
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6062 kg/ha andl it vas on par with rook phosphato coated 

uraat uraa gypsum and urea briquettaa applioation of 

120 kg Bitrogen/lm.

2«5*4 RgPtjo.^. v2m .§M.SJŜ

Root SOM plaoeoient of ammoniuio oontainlqg or 

afflmoniun fornlng fertilisers ioorease fertilizer use 

•ffioienoDr oonsiderably due to reduction in rolatilization 

and nitrifioatiOD«denitrifieetion losses. It also makes 

nitrogen available to rioe plant over a longer period of 

time. ^Yen though this was recognised as early as 1941 

(Kamada 1979)t manufacturing of urea supergranules

in recent years, made root zone placeaent a practical and 

economic feasibility*

Conparing surface application of nitrogen vith deep 

placement at 8 cm Enyi (1963) recorded taller plant 

hei^^t and tiller production due to deep placement of 

nitrogen. Slmsimsn jgi (1967) recorded 31*6 per cent 

more dry matter when nitrogen was placed at 13 oa than 

with surface application. Hmbabu (I960) reported signi­

ficant incr«ise in plant height and dry matter production 

at 90 days v^en urea super granules were deep placed to 

supply lOB kg nitrogen/ha compared to neem cake coated 

urea and broadcast application of urea. Prathap Reddy
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(1982) obtained significant inorcase in plant heightf
2

number of till«rs/M and dry matter at harvest with 

deep plaoemant of urea super granules ooapared to split 

applioation of urea.

Studying the offioienoy of modified urea materials 

tcx a short duration rioe orop« Singlaohar (1979)

reoorded higher panioles/M and grain number/panicle due 

to deep placement of 60 kg nitrogen/ha as urea sup«r> 

granules compared with split applieationt basal applioa> 

tion of urea or neem oalce ooated urea* Test wei^t did 

not differ due to different sources* At Hyderabad«Pham- 

Syrian (1982) obtained significant increase An number of 

spikelets due to deep placement of nitrogen as urea super> 

granules. Hajenctra i:1rasad £l (1982) reported signl* 

fleant Increases in panicles/M and number of grains/ 

panicle with deep placement of urea super-granules com­

pared to urea and neea oadce ooated urea application.

Studying the effect of sub>surfaoe placement of 

nitrogen Abichandanl and Patnaik (1959) recorded 61 per 

cent increase in rioe yield due to sub-surface placement- 

of ammonium sulphate at planting. Simsiman (1967)

obtained signlf loant increase In grain yield of rioe due 

to nitrogen fertilizer placement at 13 cm depth compared 

to broadcast and incorporation treatment.
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Aft«r thfi davelopment of ur«a sup«rgranules by 

th« Int«rnatloaal t’«rtiUz«r £>«velopment Centr« (IFDG), 

Alabama» USA, d««p basal applioation of nitrogenous fsr- 

tillxer beoauns sasy (Yaaada 1979) and experloents

with urea supergranules were initiated throughout the 

world sinoe the orop year 1978-79 (Rajendra Prasad e^ al».

1982)• Aooording to i'illai (1978) deep placement of urea 

Bupergranules was very tsuoh promising. He recorded a grain 

yield response of 23 kg/kg of nitrogen with urea super* 

granuales when it was only 16 kg/kg of nitrogen in split 

application* Average over seven locations deep plaeeioent 

of urea supergranules at 54 and 81 kg nitrogenAa recorded 

mean grain yield of 4000 and 4500 kg/ha as against 3500 and 

3900 kg/ha with best split application. The mean response 

in kg grain/kg of nitrogen was also higher when urea super­

granules were deep placed (AICRII, 1979)* Results of

16 field experiments conducted in eight countries under 

INPUTS Project indicated that single deep placement of 

urea supergranules were remarksAsly superior to conven* 

tional broadcast method of applioation and on an average 

about one-third of nitrogen required for conventional 

applioation of urea oan be saved by using urea super­

granules. Singlachar eĵ  a^. (1979) recorded 13.0, 17.3 

and 32.6 per cent increases in 9 ’ain yield due to
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application of 60 kg nitrog«n/ha as urea super granules 

ooopared to basal* split and neen cake coated urea appli«> 

cation. Mean yield fr on 14 locations in a Co-ordinated 

trial indicated 14*9 and 6.7 per cent yield increase duo 

to urea super granules plcwenent 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). Siollar results were also reported by Craswell 

and U  Datta U980; and Craswell si jJL. (1981).

Pillai and /aroadevan (1978) observed that the 

placement of nitrogen as urea briquettes recorded 66 and 

57 per cent recoTery of added nitrogen at 28 and 56 kg 

nitrogen/ha respectively and gave signlfleant increase 

in yield as compared to split application of urea. Accord* 

Ing to Pyare Lai et aj*(198l) urea super granules appli* 

cation was superior to urea split application at 30 kg 

nitroger/hft. Ra^endra Prasad e^ aJL. (1982) tested diffe­

rent nitrogen catrlers and their results confirmed the 

significant superiority of urea supergranules compared 

to urea and neem cake coated urea.

2.6. mriMgq. QOOQtBtration and uptake

Padmaja (1977) reported that nitrogen concentration 

in both grain and rtraw of rice increased with increasing 

concentration of nitrogen in the root medium. Ramaswami
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and Subrananian (1978) raported that addad nitrogen in- 

eraasad aignifloaotly tha nitrogen content in grain and 

upvord trend in the nitrogen content of grain (1*25 to 

1.92) with inoreaae in the level of applied nitrogen 

upto 80 kg/hat vaa obaerved. Application of nitrogen 

aignifioantly increased the nitrogen uptake at various 

stages of crop growth (Devendrappat 1982 and Thiame* 

govda, 1983).

Reviewing the results of trials conducted with 

tall indica, Ponlai and dwsrf indic% varietiea of rice 

Mahapatra and Panda (1972) stated that dwarf indica has 

the highest percentage of nitrogen in plant at successive 

stages of grovfth, followed by Ponlai and tall indica 

varieties* Mangal prasad and Rajendra Prasad (1980) 

•bserved higher nitrogen uptake (109 kg/ha) and p«r cent 

recovery of applied nitrogen (43*0) in a aediun duration 

variety when compxred to a short duration variety which 

recorded nitrogen uptake of 91 kg/h^ and 97*5 per cent 

recovery of applied nitrogen. Prathap Reddy (1982) did 

not record any difference in applied nitrogen recovery 

by three rice cultivars visi Tellahamaa, Jaya and Mahsuri 

but a aignificant difference in nitrogen uptake in straw 

was observed. Tellahaaaa recorded an uptake of IB.5 kg
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Bltrog9ii/ha while in Jaya and Mahsuri the nitrogen up» 

take was 19*82 and 2100  kg/ha respeetlTely.

Sahravat (I960) obserred reduotion in nitrogen 

uptake by 4 kg/ha and apparent recovery of applied 

nitrogen by 3*4 per oent due to baaal application o f 

nitrogen coapared to aplit application• Studying the 

transformation and balance of nitrogen in Japanese paddy 

fields under flooded conditions Koyaaa (1981) recorded 

22*27 per cent of basally applied nitrogen as crop re­

covery* 18-21 per cent in ianobilised foxa* and 52-60 per­

cent unaccounted for* the latter two being higher con- 

pared to top dressed treatment*

Studies conducted \ig Datta and Venkateswarlu (1968) 

revealed higher amount of nitrogen in rice leaves and 

grain due to split application compared to basal surface 

application. Sahrawat (i960) obtained 3*5 and 18*9 per­

cent increase in nitrogen uptake and apparent recovery of
/

applied nitrogen in IR-8 rice variety due to split appli* 

cation compared to all basal application* According to 

Koyama (1961) rice crop recovered 25-60 per oent of top 

dressed nitrogen under flooded paddy conditions* Oreen- 

wood (1981) stated that the reovery of added nitrogen in 

split application was higher (27 per cent) while it was
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only 21 per oent in surface incorporated troatnont* T)nia» 

split application of nitrogen appears to l» superior oon- 

pared to broadcast application lut practical probless Iik» 

delay in first applioation until 2->3 weeks after planting 

(Crasvell aj;,. > 1981) and the oocurrence of physical 

barriers like moisture scarcity or floods make top dress­

ing impossible (Fillai, 1978).

According to Simsiaan (1967) 68 per cent of

applied fertilizer nitrogen was reoorered when deep placed 

and 38 per oent only in broad-oast and incorporated treat­

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 neem cake coated urea (Mangal Praftad 

and Rajendra Prasad* 1980) and greater recovery by 209*5 

and 140*7 per cent due to urea super granules placement 

compared to surface incorporation and split applioation of 

urea respectively (Greenwood* 1981)* Studying the time 

and mode of nitrogen fertilizer applioation to tropical 

wet land rioe» Craswell £1 ^ *  (1981) recovered 83 per 

oent of applied nitrogen fron urea super granules treatment 

and only 33 per cent from urea applied in best splits.
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Th«y wggestvd urea suptrgranules application to be 

taken up early and at a reduced rate than normal urea. 

More recently Savant (1982) reooTered at final

harveat §0-61 per cent of nitrogen when deep placed and . 

only 2^-34 per cent in split applied urea* According 

to these authors during the first 20 days after trans­

planting deep placed nitrogen was phyeically or spatially 

non-availatle and negligible uptake occurred*

P % J O g t ja t j  &B-lfeg-f.HSgS^di.flgL SEgEg,

Since farmer does not grow a crop in isolated but 

in a cropping systemy residual influence of applied 

major nutrients and modification in fertiliser recommen* 

dation for a crop in rotation are engaging the attention 

of researoh workers in recent years. It has been known 

for many years that crops have a decided influence 

through the amount of water or available nutrients they 

leave behind in the soil and their residues which may be 

either beneficial or harmful (Ripley, 1941 and Russell 

and Russell, 1961).

Covpea genotypes tried in rice fallow at Bangalore 

(198}{) for fodder purpose indicated that genotype. Iclitba
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gave 4209 kg/ha/out compared to Iran grey (4000 kg/hV 

cut) and Mlsslssipi (4OOQ kg/ha/out)•

Hcddy and Rajondra Praaad (1977) obtained significant 

grain yield reaponaa in whaat, dua to application of tirta 

and different coated urea when applied to supply 100 kg 

nitrogen/ha to rice crop. «<<heat yield increase was A50 kg/ha 

with urea application.

Studying nitrogen aanagement and ita economics in 

rice-vheat rotation^ Kangal Irasad and Rajendra Prasad

(1980) reported significant residual effect of nitrogen 

applied ta ricet on grain and straw yields of wheat. Appli­

cation of 100 kg nitrogen/ha to rice produced 960 and 1340 

kg/ha acre grain and straw yieldst respectively oyer con­

trol. A field study conducted at Pune farm to know the 

residual effect of urea gypsum and urea super granules, 

confirmed that 13.8 and 11.4 per cent increase in the 

yield of wheat over the control Ijy application of urea 

gypsum and urea supergranules to rice AICARF (1983 and 

1984). Tiwari stL (1980) reported that succeeding 

crop of wheat henefitted to residual fertility remained 

after taking the rice. This is in agreement with the 

work of Chakravarti (1980).
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Inst&ncds of noiQ«slgnifloant residual raspons* 

to applied nitrogen were also reported* Studying th« 

fertllixer nitrogen (15 N labelled) for rioe, De Datta 

(1968) recorded no difference between fertilised 

and non-fertilised plots in the amount of mineral 

nitrogen remaining in Maahas clay after harvest and 

concluded that there was no residual effect in the 

form of mineral nitrogen.even following the sub*surface 

placement of nitrogen. Application of urea* urea super­

granules and rock phosphate coated urea, at 40 to 200 

Icg/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 cropping system and 

also wh«re a grain legume is included the residual effect 

of nitrogenous fertiliser are eithor small or negligible*
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I I I .  MATERIAL AND METHODS

The details of the material ueed and methods 

followed during the course of the inyestigation are 

explained in this chapter.

5*1« location

Field experiments were conducted at Main Research 

Station, University of Agr leuItural Sciences, Hebbal, 

Bangalore during July 1984 to March 1985* The Main 

Research Station is situated at a latitude of 12^58* 

North, longitude of 77^33* i^ast and an altitude of 899 

meters above the mean sea level*

3.2 Sl^ga^g

The normal weather data as well as the weather 

data for the period under study and the deviation from 

the normal in respect of rainfall, evaporation, mean 

temperature (maximum and minimum) average relative 

humidity and hours of bright sunshine are presented in 

Table 1 and Fig.l and 2.

3.^ .1  Normal cUmatic condltiona

The annual rainfall is 799 mm and the major portion 

of the precipitation is received dia-ing June to October.



Maximum temperature varied from 23*9*’C to 33*9^C. April 

is the hottest month (33«9°C)f and NoTembar and Deeenber 

(26.7*’C and 25*9°C) are the coldest months. Maximum 

daily bright sunshine hours were recorded during February 

(10 h)t while the lowest in the month of July (4*8 h) and 

August (3*3 h). Maximum mean relative humidity of 76 per­

cent was observed during August.

3*2*2 CllpatiQ data prevailod during crop growth

The rainfall during crop growth period was less 

than normal during June (22.1 mm)t 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 rainfall during February anJ March.

The maximum temperature during July (28.1^0), 

September (28.1®C), October (27.7*0) 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 crop growth period except in July, 

January and February. Maxiaum sunshine was recorded in



Table 1. M«an monthly m«t«orologloal data at Hebbal, Bangalora

Month
Rainfall (mm ) Tamper atnr*

H
1974-
1983

A
1984-
198$

0 “ T T  A 
74-83 84-65

m .

74-83 84-85

Sunshine hoars/ 
day

- T -- JT
1984- 
1985

Relatire htmldity

19?4
1983

I
1974-
1983

A
1964-
1985

Jun. 78*1 56.0 -22*1 29*7 30*5 +0*8 19*9 19*8 -0.1 6.2 5*8 -0.4 71*5 66.0 -5.5
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 74.0 +1.0
Aug* 103.5 60*6 -42.9 28.0 28*6 +0.6 19*3 19*1 -0.2 5*3 6.5 +1*2 76.0 69*0 -7.0
Sept* 197.1 193 *6 - 3*2 28*2 28*1 -0*1 19*2 19*1 -0.1 6.0 6*1 +0*1 75-5 69*0 —6 *5
Oot. 99.3 141.7 H 2 .4 28*1 27*7 -0.6 18.7 18*6 -0.1 6.9 6.5 -0*4 75.0 69.5 r5.5
No t* 76.1 33*3 -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
Deo* 8.0 4*0 - 4*0 25*9 26*9 n*o 15*0 13*8 -1.2 8*0 8*7 +0.7 68*2 62.0 -6.2

•Tan* 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 -r2.0
feb* 6.9 0*0 - 6*9 29*9 30*6 ■K).7 15*5 15*7 +0.2 10.0 9*8 -0.2 57.5 55.0 -2.5
Mar* 11.7 0*0 -11*7 32*4 33*4 +1*0 18*3 17*2 -1.1 9*9 9.7 -0.2 53.5 52.0 -1.5
Jul*-
Not* .

650.2 651*1 + 0*9 28*2 28*2 0.0 18*9 18*8 -0.1 6*1 6*1 0.0 73*7 69.3 -4.4

Dec**
Mar. 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 -5*1

Normal; A » Actual) D « DeTiation.

Cl
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th« month of JPobruary (9.8 h) followed by January (8.8 h) 

whioh was lass than the normal. August (1.2 h) and Deoambar 

(0*7 h) months recorded hii^er suni^ine period as oompared 

to normal. The lowest sunshine was observed during June 

(5.8 h)» July (4*1 h) and Ootober (6.3 h). The mean re­

lative humidity throughout the orop growth period was less 

than the normal except in the mcxith of July.

3*3 aEtL4fflJlfl£§kdtf ,̂aU§

3.3 .1  Sitt

Experiment was conducted in Range ”A" (Plot 6) of 

wet land block. The physical and ch«Bical properties of 

the experimental site are given in Table 2. The aoil was 

sandy clay loam in texture with 27.6 per cent coarse sand, 

24*3 per cent fine sandi 13.4 per cent silt and 34*3 per 

cent clay. Soil was aoidic in reaction (pH 6 .8 ) with 

electrical conductivity of 0.31 M mhos/cm* The area was 

even and there was no drainage problem, Hormally bulk 

rice crop used to be raised in this field.

3*3.2 Treatment details

A. Qenotyiies (2J

^2̂ - Mangala

Vg - Jaya



Taltlt 2« 2̂ hy«ioo-eh«fflloal oharaot«riatlo« of th« 
•xp*ria«ntal ait*

Soil obaraottriatiac Maan
▼alua

Mathod of aatlBatiOB

A. fhyaiaal eharaotarlatioa

1. Maehaoloal oMpeaitioB

a) Coaraa aand {%) 27.6

Intarnational Plpatta 
Mathod (Pipar, 1966}

b) fina aand 24.5

o) Silt 15.4

d) Claar (fl) 54.5

2. Balk danaity (g/oe) 1.5 Cora Saaplar Mathod 
(B«K«r 1976)

B« Ch«8ioal oharaotarlatlea

! •  SXaatrioal eoodttoti* 
▼ItyCK ahoa/oB at 
25® C)

0.51
Conduotlvity Bridga 
(Pipar, 1966

2. pH (lt2.$) 6.8 Claaa alaotroda pH 
Matar (Pipar, 1966)

5* Cation axohanga 
oapaoity (aia/IOO g) 11.0

Mautral i  OAC 

(Jaokaon, 1975)

4* Organlo carbon (^) 0.8 Vat oxidation 
(Pip«:, 1966)

$• Avallabia nitrogan 
(kg/ha)

249.0 Alkaline parnanganata 
(Jaokaon, 1975)

6* Aval labia phoaphorua
(kg/ha; 20.0

Bray* a (Pipar, 1966)

7* ATailabla potaaaiim 
(kg/ha)

500.0 Bautral i  IIH.OAC 

(Jaokaon, 1975)
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Tĵ  - Ck>ntrol (no nitrogen)

Tg “ 112 kg/ha as urea all basal application

Tj - 112 kg/ha as urea applied in split doses

(50^ at planting 25% at tillering + 25%

at panlole initiation stage)

- 112 kg/ha as rook phosphate coated ntea 

all basal application

> 112 kg/ba as urea gypsum all basal appli* 

cation

- 112 kg/ha as urea super granules - root 

sone placement

- 56 kg/ha as rock phosphate coated urea 

basal applicatiOD ^ 56 kg /h&  as urea in 

two split as in

Tg - 56 kg/ha as urea gypsun basal application **-

56 kg/ha as urea in two splits as in

T9 - 56 kg/ha as urea super granules root sone

plaeestent 56 kg/ha as urea in tvo splits

as in
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LE G E N D

A- 6 E N 0 T Y P E S  

Vi : M AN 6ALA  

Vj . JAVA

B NITROGEN M A N AG EM EN T  P R A C T IC E S  

T, ; CONTROL (NO N ITRO G EN )
Tj : 112 K g / h a  A S  UREA ALL  B ASAL .

T3 : 112 Kg/ho  A S  UREA  IN THREE S P L IT S

T^; 112 K g/ h a  A S  R P S U  ALL  BASAL

Tj . 112 K g / h a  A S  UG A L L  B A SA L

Tj : 112 Kg/h a  A S  U SG  ROOT ZONE PLACEMENT

T7  ; 56 Kg/ha  A S  RPCU B A S A L  -*-56 K g / h a  
AS  UREA IN TWO S P L IT S  

Tj;  5 6 K g / h a  A S  UG B A S A L  +  5 8 K g / h a A S  
UREA IN TWO S P L IT S  

T9 $ 6  K g / h o  AS U S 8  ROOT ZONE PLACEMENT 
+■ 56 K g/ha  A S  U REA  IN TWO SPL ITS -

FIG.3- LAYOUT PLAN OF E X P E R IM E N T
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Design t Faotorial randamised blook design 

Replioatlons: Thrss 

Treatment oombioatioiu t 18

Plot slzet

Gross t 3*2 M X 3*2 M

Net I 2.4 M X 2.4 M

Spacing I 20 om X 10 0!0

Date of planting i 29«'7>1984

i^te of harvest i Mangala t 2-11-1984

Jaya * 5-12-1984

Cgygf fl. aytgr.

The genotype C-152 was raised and harvested for 

fodder purpose after kharlf rice to utilise residual soil 

fertility and moisture.

^paoing > 40 on X 10 om

iiate of sowing* 11-1-1985 

^te  of harvest! 1-3-1985

Plan and layout for both Khar if rioe and suooeediqg 

fodder oowpea is gi i»en in Fig.3.
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3*4. SftUeot fgfltmree of ggootypeg U8»d

3 .4.1 Mfi£ (2m &  satiia L . )

Java: It is a high yielding dvarft nediun duration 

ganotypa. It is a oross \3etwaen T (K)l and T 141 • R«* 

leased by the Central varietal Release Conmittee during 

1968. It oomes to maturity in about I3O days. Grain is 

white* long, bold and having fine oooking quality. It 

yields about 7000 kg/ha under good management conditions.

Mangalat (MR-272)- This genotype was developed by 

the University of Agricultural Sciences, at the Regional 

Research Citation, Mandya in 197^ by crossing Jaya and 

S-317. î arly maturing (about 10^ to 11^ days) with a 

height of 8^ to 90 om and moderately resistant to salini^ 

and low temperature. Yield potential is 6000 to 6500 

kg/ha. The grain is medium slender.

3 .4.2 Cowpea (Vigna unguloulata (Linn.) Wale)

C~152i It is a selection from germplaaan collection 

from Iran material at lARI, Regional Station, Coimbatore. 

It is semi-ereot with small sised ovate leaves. This 

variety grows to a height of 35 to 40 cm. The crop, for 

fodder, will be ready for cutting around 5O days, i.e . at 

50 per cent flowering.
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3.3*1 Urea (Coam»rgial UreaJ

The oommerolal urea available in the aarket was 

used. The stated nitrogen content of the urea was 46*0 

per oent*

3 .3 .2  Urea sup«ritraB!jles._.(USG)

The Indian farmers Fertilizer Co-operative Ltd., 

(IfJTCO), New Delhit aanufaeturing urea supergranules on 

a pilot basis for research purpose. The average weight of 

each granule was 1 gram with 46.0 per cent nitrogen con­

tent.

3. 3.3 RaglS-Jgte&]Bfeai£.

Madras fertilizers Linited (MPI), Madras* manu­

facturing rock phosphate coated urea for experimental 

purpose. It is just small granules of black colour with

31.2 per cent nitrogen and 4.4 per cent ^2^5*

3. 5.4 Urea gypsuc (UG )

Madras Fertilizers Limitedf Madras» manufacturing 

urea gypsum and it contains 31 per cent nitrogen, 5.8 

per cent sulphur and 7*4 per cent calcium.
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3 .6 .1  Ktiar̂ irficg

Pr»Pftration of nursery

Nursery was raised In a veil puddled, levelled and 

weed free seed beds. Before sowing of seeds basal dose 

of fertilizers were Incorporated at the r ate of 1 kg N,

0.5 kg l2®5 ^*5 kg K^O per 100 sq.m. Fre-germinated

seeds (seeds were soaked for 24 hours and incubated in 

warm condition for 48 hours) were uniformly spread on th« 

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 

transplanting 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 cultlTator 

twice and levelling the plots with the help of leveller. 

i:<ach plot was enclosed by bunds of 20 cm width and 15 cm 

height and provided a separate channel for each plot. The 

individual plots were levelled thoroughly for maintaining 

a thin sheet of water.

3.6.



Fartlllxer actlloatlon

Phosphorus and potassium were applied in the fora 

of single superphosphate and murate of potash  ̂ respect­

ively at the rate of 50 kg and 5O kg K^O /ha to all

treatoents. The quantity and form of nitrogen applied 

was as per the treatisents. Urea super granules were 

placed at 7 to 8 cm depth 7 days after transplanting 

between the two rows as shown in Fig.4<

?r.aPJ>P.̂ ^nt̂ n̂

Twenty six days old seedlings were uprooted from 

nursery bed and transplanted. Two seedlings per hill were 

maintainid and care was taken to obtain shallow planting*

Mtgg gays

Gap filling and weeding

Gap filling was done 8 days after transplanting to 

replace the missing seedlings* Hand weeding was done 

twice i.e . before first top dressing and second top dressing*

»>ater aanageipent

Thin sheet of water level was maintained during 

first ten days from planting. To avoid movement of ferti­

lizer from one plot to another, each plot was irrigsited 

separately and independently. The water was drained out



LESeNO 
X PLA N T S

• UREA SUPER  6RAN ULES

X X X X X X X X X X X X
f • • • • • • • • t 0 $

X X X X X X X X X X X X

X X X X X X X X X X X X
• • • • • • 1 • t • • •

X X X X X X X X X X X X

112 Kg USG  B A SA L  APPLICATION (TWO G RANU LES  / H ILLS )

x x x x x x x x x x x x  • • • • • x x x x x x x x x x x x  
x x x x x x x x x x x x

• • • • • •x x x x x x x x x x x x
5 6 K g  U SG  B A SA L  APPLICATION (ONE GRANULE / 6 H ILLS  )

FIG. 4, PLA CEM EN T OF UREA SU PER GRANULES.



froB th« fiald a day before X«rtillxer top-dressing and 

flooded on the next day of fertiliser applioation. In 

gemral, om of water was maintained upto ten days 

before harvesting.

gg.lt d d  ̂s,f P%

The orop was sprayed with Dinethoate and Zineb at 

reoommended rate at three weeks after transplanting as a 

prophylatio measure against pests and diseases.

Harvesting

Crop was harvested when the maturity was indioated 

by drying of paniole.

3*6.2 Sy.S9ffgtUSflgi>E.ga. 9^<>E

,Pr epy at|oji, an ,d povj ng

After harvest of kharif rioe field was allowed few 

days for drying and then stubbles and weeds were removed. 

The plots were prepared by digging without disturbing the 

bunds so as to keep the plots intact. Clods were orushsd» 

levelled and then oowpea seeds were sown in the furrows 

opened with the help of piokaxe following a spacing of 

40 OB X 10 oa (at the rate of 40 kg per ha).
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s,ei. ,a£Pilg^..U .gB

Only phosphorus at the rate of 20 kg ^2^^ 

vaa applied in the fora of single superphosphate at 

sowing.

AX$.fi, flan

"Wherever the seeds failed to geminatet gap filling 

was done 10 days after sowing and when two seedlings were 

present* in a hill were thinned out to one.

hu.i^s!tLas.

Cro^s was harvest at $Oth day froa sowing for 

green fodder.

3*7. ObserTations on growth and yield raraFeters

5.7.1

SS t$a la.tĵ QB

Ten plants were uprooted at random froo the rows 

adjaoent to net plot rows ezoluding border rows at 

paniole eoergenoe and at harTest. The root portion of 

thB plants were discorded, then plants were washed in 

water and then even dry weight of plants was taken and 

dry weight per plant was worked out.
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Plant height

Height was neasured froa the ground lerel to the 

tip of the top most leaf at panicle initiation stage* At 

harvest, plant hel^t was measured fron ground leyel to 

the top of the paniole*

i w t f y  oif p«r

Total number of shoots per hill were counted at 

panicle initiation stage and ear bearing shoots at 

harvest froa five hills narked for the purposs from tht 

lines on eithor side leaving one line border on each side* 

Ihe shoots were then converted to shoots number per hill*

Panicle UntAh

iranlcle length from five plants selicted at random 

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

The mean number of grains per panicle was determined 

by counting the grains from five randmljr selected panicles* 

Pilled aad unfilled grains were counted separately*

Cleaned, randomly selected one thousand ^ains were 

counted, weighed, and expressed in grams*



Crop from •aoh net plot was haryest«d and thr«shed« 

The grains obtained were sun dried and the weight was re­

corded per plot and was expressed in kg/ha.

Ltl.aw -lisllL

Plants obtained after threshing grains were sua~ 

dried and weight was recorded per plot and was expressed 

in kg/ha.

.^ y  Pftt.tgr

The total dry matter was oaloulated as the suamatlon 

of both grain and straw yields obtained front each plot and 

expressed in kg/ha.

Oyain to ŝ rî w,,yfttt9

The grain to straw ratio was oaloulated by using the 

fornula:

Or am to straw ratio ■= "

Haryea.t..lBaSg

It is the ratio of grain yield (economic yield) to 

total dry matter (grain + straw yield ) produced by the 

plant. It is calculated by using the following formula.'

 ̂ T . Orain yield ^
harvest Index « ---------  ^ 100

Total Dry matter
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Light absort)tlon(/»)

Light intensity readings v«r« taken with the help 

of Lux aeter at 10 A.M. and 2 in eaoh plot and

average was taken into oonsideration. Light absorption 

per cent was oaloulated by using the follow! ig fornula*

Radiation at Radiation at
\ the - ground sur-

Ught absorptionCj.) - faoe^adiation

,isfLQS$.a^______X 100

Hadiation at top of the o anopy

y Eiaia,a t.. n4..a q^sp . a.t „

Uptake of nitrogen by rioe at harvest both in 

grain and straw wasa oonputed by using the following 

fornula and expressed in kgA^^*

Nitrogen par cent * Sundry weight of 
in grain or straw grain or sbaw 

Nitrogen uptake ■ ----------- --------------

■Abem ent . .l S 9 9 m i „ 3 f .

Apparent reoovery of nitrogen was oomputed by using

tiw following foroula (Pillait 1983)*

Nitrogen uptake - Nitrogen up* 
in a particular > take in eon- 

Apparent recovery ,  treatment trol ^

of nitrogen i% j Quantity of nitrogen applied
per treatment
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3*7.2. Succggdlpg oovpea

I-lant height

l l̂ant height was rtcordod at harvest from ground to 

the tip of the last leaf in five plants. It was expressed, 

as a mean of five plants.

Nupter, of_l)ranches 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 imiiiedlately after harvest and expressed in kg/ha*

3.8 . r̂l̂ pt

Nitrogen content at harvest both in grain and straw 

of rice and nitrogen content of fodder at harvest in the 

fodder oowpea was estimated by using Miorokjeldhal method 

(Jackson, 1973



49

3.9* ,3|iil,8.Up.4 ftnaAysig

Th« •xperimental data obtained ware subjeotad to 

standard statistical analysis adopting Fisher's nothod 

of "Analysis of varianoe" as outlined bf Coohran and Cox 

(1963)* level of significance used in 'F* test was

both at one per cent and at fire per cent* Critical 

difference (C .D .) values were given in the table at fir* 

per cent level of significance wherever the *F* test 

was significant.



EXPERIMENTAL RESULTS



17. EXPSHlMfiNTAL R£SUI2TS

Th« results of tlw "StudlAs on nitrogon nanagmiit 

praetioos for rioe genotypot and th«ir rosidual offtot on 

foddor loguBo" are parasonttd in this ofaapt«r*

4 .I . KbatiC,JLigA

4 a . i  ay,.m^t,gi,ftag„uisaia3&4gH

The data on the SKA per hill at paniole tnorgenet 

due to genotype* and nitrogen m aanageaent praotloes are 

presented in Tahle 3*

Orer the nitrogen nanageaent praotioest tiiere was 

no signifioant difference in DMA due to genotypes. Hov- . 

evert higher DMA (18.2 g/hill)vas obtained with Jaya i^2^* 

The lowest CHA (17.2 g/hill) was reoorded with Hangala(7j^)*

Over tte genotypest the DMA varied signifio aatly 

due to nitrogen managnnent praetioes. Maxiaua IMA (21.6 

g A ill )  vas obtained with 112 kg/ha through USO root zone 

plaoenent (T^) and was statistically on par with 112 kg/lm 

through UQ all hasal, i .e . T^ (20.00 g/hill), 36 ^ /h a  

through USG root zone plaoement 56 kg/ha through urea 

in two splits i.e. T^ (19*7 g/hill) snd 112 kg/ha through 

RPCU all hasal i.e . (19.1 g/hill). gare signifi* 

oantly higher I3MA oospared to 36 kg/ha through UG basal
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Talsl* 3. Dry matter aoououlatlon (g/hill) as influenead 
by genotypes and nitrogen managment praotioes 
during panicle emergenoe

nitrogen management Genotypes
praotioes

Mangala
(Tj)

Jaya
(Tg)

• nwmM

*1 Control (no nitrogen) 10.0 10.2 10.1

112 kg/ha as urea all basal 17.3 17.4 17.3

h 112 kg/ha as urea In 3 splits 16.1 13.1 13.6

*♦ 112 kg/ha as RPCU all basal 17.3 20.6 19.1

112 lig/ha as UO all basal 19.3 20.4 20.0

H
112 kg/ha as USG root zone 

placement 22.0 21.1 21.6

h
$6 kg/ha as RPCU basal 
36 k«/ha as urea In 2 splits 16,7 1B.7 17.7

h
36 kg/ha as UG basal 36 kg/ba 

as urea in 2 splits 17.4 19.2 18.3

36 kg/ha as USG root zone 
placaoent * 36 kg/ha as 
urea in 2 splits

18.7 20.8 19.7

Mean 17.2 18.2

Genotypes Nitrogen 
management

Interaetioa

•F* test IS • • NS

S.£m ^  0.436 0.923 0.719

C.D.Cat 3Jt) 2.634 -

RfCU « Rook phosphate ooated area
UO « Urea gypsum

USG a Urea super granules



$6 kg/h« tlirouc  ̂ ur«a in two splitai i .« .  Tg (18.) g A iH )*  

$6 kg/ha throui^ RPCU basal *  36 kg/ha through urta in 

two aplits ! • • •  T.̂  (17*7 g A ilD t  112 kg/ha through urea 

all basal l.s« (17*9 g/hill)t 112 kg/ha through urea in 

three splits i.e . (13*6 g A ill )  and no nitrogen i.e .

(10.1 g/hill). Howê rer, there vas no signifioant diffs- 

rsnoe between and and and and

and T^t and and Tg, and T^, and and

^g# and snd ^2* ^0 ^7* ^8 ^2* ^7 ^2*

and and T2 and

^he interaction due to genotypes and nitrogen 

Banagement praotioes did not have any signifioant effeet 

on JMK during paniole emergenoe. Howerert BaxiDum I^A 

(22 g/hill) was obtained with interaotion of an) the

lowest DMA (10 g/hill) was obtained with interaotion of 

?1, T ,.

DMA at harvest

Ths data on DMA per hill at harvest due to geno­

types and nitrogen managanent praotioes are presented in 

Table 4.

Oyer the nitrogen manageaent praotioes, th ore was 

signifioant dtffereme in I3KA at harvest due to genotypes*



Tabl« 4« l>ry matter aooumulation (g/hill) as influenoad 
toy ganotypas and nitrogen managemast praotloea 
at harvest

Nitrogen oanagement Genotypes
practices

Mangala Jaya
(Tg)

Control (No nitrogen) 14.6 15.4 15.0

h 112 kg/ha as urea all basal 19.3 21.3 20.3

h
112 kg/ha as urea in 3 splits 21.2 23.7 22.4

*4
112 kg/ha as RPCU all tasal 21.2 26.0 23.6

112 kg/ha as UG all basal 18.2 25.0 21.6

*6 112 kg/ha as USG root zone 
placement 27.1 29.8 28.5

’7
36 kg/ha, sm R^CU basal 
36 kg/ha urea in 2 splits 22.6 25.1 23.9

*8
56 kg/ha as UC basal 
36 kg/ha as urea in 2 splits 17.0 23.4 20.2

*9 36 kg/ha as USG root zone 
placement 36 kg/ha 
urea in 2 splits 24.4 27.5 26.0

Mean 20.6 24.1

Genotypes Nitrogen Inter-
management action

Test •  • ** NS

S.Bb + 0.519 1.100 1.017

C.D (at 3%) 1.487 3.155

RPCU » Rock phosphate coated urea
UQ ■> Urea gypsum

USO Urea super granules
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Meutimum DMA was r#oofded with Jay a ! • • •  V2 (24*1 g/hlll) and 

waa atatiatioally auparior war Mangala i.a . (20,6 g/hill).

Over the genotypaSf there waa aignifioant differenoe 

in DMA due to nitrogen oansigement of praotioea* Maxinun DMA 

waa recorded with 112i kg/ha through USO root tone plaoe* 

ment i.e . Tg (28*3 g/hill) and was statistically on par 

with 56 kg/ha through USG root xone placenent + 56 kg/ha 

through urea in two splits i.e. C26.0 g/hill). was 

significantly superior oonpared to 56 kg/ha through RPCU 

basal 56 kg/ha through urea in two splits i.e . T.̂  (23*9 

g/hill), 112 kg/ha through RPCU hasal i.e . (23.6 g/hlll),

112 kg/ha through urea in three splits i.e. (22.4 g/hill),

112 kg/ha throu^ UG all basal i.e. (21.6 g/hill), 112 

kg/ha throu^ a urea all basal i.e . Tg (20.3 g/hill), 56 kg/ 

ha throu^ UO basal 56 kg/ha through urea in two splits 

i.e . Tg (20.2 g/hill)and no nitrqgen i .e . (15*0 g/hill). 

However, there was no significant differenoe between Tg and 

T^, Tj and T^, and T^, and T^, and T^, and T^, 

and T^, and T^, and Tg, Tj and Tg, and T^,

and Tq and Tg ancl Tg.

The IMA at harvest uot varied significantly due to 

interaction of genotypes and nitrogen nanagement practices. 

However, aaxisua DMA (29*8 g/hill) i(a4 obtained with the



•i55

4. 1.2

Plant height at paolcXe eweritenge

The dat% on the plant height at paniole emergence 

due to genotypes and nitrogen management paraBtices are 

presented in Table 5.

Orer the nitrogen management practices plant height 

at panicle emergence varied significantly due to genotypes* 

Maximum hei^t was recorded with Mangala i.e . V^(64.7 cm) 

and was significantly superior to Jaya i.e . (34.9 cm).

Over the genotypes, there was signifiesnt difference 

in plant hei^t due to nitrogen management practices. Maxi­

mum plant height (71.2 cm) was obtained wit)| 112 kg/ha 

throui^ USG root zone placement (T^) and was significantly 

superior to 36 kg/ha throu^ USG root sone placeme it "*■

36 kg/ha through urea in two splits i.e. (64.8 cm),

112 kg/ha through urea all basal i.e. T^ (61.4 om)» 36 kg/ha 

through RiCU basal 36 kg/ha through urea in two splits 

i .e . T  ̂ (38.6 cm), 112 kg/ha through UO all basal i.e.

(38.3 om), 112 kg/ha through RFCU all basal i .e . T^

int«raotion o f  lowest DMA (U*6 g/hlll) was

obtainsd with the inter action 7̂  ̂ T^.



Table 5. ilant height (cm) as influenced by geno­
types and nitrogen BanageToenl practices 
during panicle emergenoe

u b

Nitrogen njanâ êceni practices
Genotypes

Mangala
(»i)

Jaya
Mean

Control (>no nitrogen) 55.0 45.9 50.4

*2 112 kg/ha as urea all basal 67.2 55.6 61.4

112 kg/ha as urea in 3 splits 62.4 53.2 57.8

^4
112 kg,/ha as aiC’J all basal 59.3 56.5 57.8

^5
112 kg/ha as UO all basal 62.7 54.2 58.5

*6 112 kg/ha as USQ root zone
place.ren t 77.4 65.1 71.2

56
p6

kg/ha 
kg/ha

as RPwU basal 
as urea in 2 splits 66.5 50.6 58.6

56
56

kg/ha
kg/ha

as W  basal + 
as urea in 2 splits 61.8 53.2 57.5

56

56

kg/ha 

k^ha

as U3G root zona 
placement
as urea in 2 splits

69.6 59.9 64.8

Mean 64.7 54.9

tie no types Nitrogen Inter
Danagerrent action

•i*' test »* *» #

S .fiin ^ 0.555 1.177 1.773

C.D.(at 5>) 1.592 2.377 5.790

KPCU = Hock phosyhate coated urea
UG = Urea gypsum

use = Urea super granules



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

(57«8 oo)t 56 kg/ha through UG baaal 56 kg/ha through 

urea in two splits i.e. Tg (57.5 on) and no nitrogen i.e.

1'2, on). How«Ter» there was no significant diffe­

rence between and and and and T^»

Tj and l y  and Tg, and T^, and T^, and Tg,T^ and 

Tj, and Ig and and Tg,

Plant height varied significantly due to inter­

action of genotypes and nitrogen management practices, 

highest plant height (77.4 cm) was recorded with the 

interaction of and was followed \sy Tg (69.4 om)t

^1 ^2 ^7 least plant

height (45*9 cm) was recorded with ^2  ̂ combination.

The data on the plant hei^t at harvest due to 

genotypes and nitrogen management practices are presented 

in Table 6.

Over the ni trogen management practiceSf plant 

height varied significantly due to genotypes. Maximum 

height (80.5 cm) was recorded with Nangala (7^) and was 

significantly superior to Jaya i.e. (67.2 cm).
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T«bl« 6. llant height (om) as lnflu«nottd ty genotypes 
and nitrogen oanagement praotioes at harvest

Nitrogen aansgesent praotioes Genotypes

Mangala Jaya
(Vi) (Vj)

Mean

*1 Control (no nitrogen) 65*2 56.5 60.8

*2 112 kg/ha as urea all hasal 77.7 67.9 72.8

^5
112 kg/ha as urea in 3 splits 79.7 69.8 74.7

*4
112 kg/ha as RPCU all basal 79.7 68.1 73.9

*5
112 kg/ha as UO all basal 82.2 66.7 74.4

h 112 kgAa a* use root sons 
plaoement 88.5 71.5 79.9

*r
56
56

kg/ha as RPCU basal ^ 
kg/ha as urea in 2 splits 84.7 65.8 75.3

* •
56
56

kg/ha as UG basal **- 
kg/ha as urea in 2 splits 81.5 68.9 75.1

h
56

56

kg/ha as USO root zone 
plaoesent
kg/ha as urea in 2 splits 85.4 70.1 77.8

Mean 80.5 67.2

Genotypes Nitrogen
management

Inter­
action

•P* test • • • • ê

S.fiB + 0.547 1.161 1.759

C.D.(«t 1.570 5.530 5.745

RPCU m Rook phosphate ooated urea
UG a Urea gypsuo

USQ “ Urea super phosphate
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Ovar the genotypes, there was signlfioant diffe- 

renoe in plant height due to nitrogen nanagenent prao- 

tloea. Maximua plant height (79*9 on) waa ehtained with 

112 kg/ha through USO root zone placement (T^) anfl was 

statlstioall^ on par with 96 kg/tm. through USG root zone 

plaeeoent -*■ 96 kg/ha through urea in two splits i*e*

(77*8 on). was significantly superior to 96 kg/ha 

through SPCU basal * 96 kg/ha through ax urea in two 

splits i.e. (79*3 ob), 96 kg/ha through UO basal 

96 kg/ha through urea in two aplits i.e. Tg (79*1 oa)f 

112 kg/ha through urea in three splits i.e . T^(74.7 c b )»

112 kg/ha through UO all basal i.e. (74.4 on)» 112 kg/ha 

through RPCU all basal i.e. (79*9 on), 112 kg/ha through 

urea all basal i.e. ^2 (72.8 on) and no nitrogen i .e .

(60.8 ca). Howeyer, there was no significant diffe» 

renae between and and Tg, and T^, and

Tg, and Ty  Tg and T^, and T^, T^and T^, and Tg,

Xg and Tg and Tgand Tgt T^and and and

Tgf and and and and Tg.

Plant height varied signifioantly at harvest due to 

interaotion of genotypes and nitrogen nanagenent practices. 

Highest plant height (88.3 cn) was recorded with 

interaotion and waa significantly superior to all treatnent
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oonblnatioDs «zoept (8$.4 a )  and (84*7 ea). Th« 

least plant height (36«3 en)waa raoordad with 72̂ 2̂  emibi- 

nation.

4*1.3 iteffti. p.gg .biU

Tha data on total number of ahoota par hill dua to 

genotypaa and nitrogen management praotioes are preaented 

in Table 7*

Orer the nitrogen a aanagenant i»raetioes, total 

number of ahoota par hill varied aignifioantly dua to 

genotypea. Highest number of ahoots per hill (15*7) 

raeerded with Jaya (Vj) and vaa aignifioantly auperlor 

to Mangala i.e . Vj, (^4*3)*

Over the genotypea, there was significant diffe-> 

rence in total number of shoots per hill due to nitrogen 

management praotioea. Maximum shoots per hill (19.3) 

vaa obtained with 112 kg/ha through USQ root zone place- 

ment (Tg) and waa atatiatioally on par with 56 kg/Via 

through RPCU baaal + 56 kg/ha through urea in two aplita 

i.e . T.^(17.6). was signifioantly superior to 112 kgAa 

through urea all basal i.e . Tg (16.1), 56 kgAa through 

USG root zone placement 56 kg/ha throu^ urea in two 

aplita i.e . (15.7), 112 kg/ha through RPCU all baaal



Table 7* Total number of shoots por hill as in­
fluenced by genotypes and nitrogen
aanagement praotloes

Nitrogen fflanageaent praotioes Genotypes

Manga la
(»i)

Jay a
■ nvGui

*1
Control (no nitrogen) 10.3 11.1 10.8

■̂2
112 kg/ha as urea all basal 13.3 16.8 16.1

112 kg/ha as urea in 3 splits 13.2 14.3 13.8

*4
112 kg/ha as RPCU all basal U .8 14.3 14.6

*5
112 kg/ha as UG all basal 14.3 14.3 14.4

*6 112 k^Aa as USG root so no 
plaoem ent 18.1 20.3 19.3

*7
56 kg/ha as RPCU basal 
36 kg/ha as urea in 2 splits 17.4 17.7 17.6

*8
36 kg/ha as UG basal 
36 kg/ha as urea in 2 splits 12.3 14.9 13.6

^9
36 kg/ha as USG root zone 

plaoeme nt '*•
36 kg/ha as urea in 2 splits 14.9 16.3 13.7

Mean 14.5 13.7

Genotypes Nitrogen Inter 
aanageicent action

*F» test • #* IS

S.Kb 2  0«383 6.812 0.323

C.D. (at 3ji) 1.098 2.329 -

RPCU Rock phosphate ooated urea
UG B Urea gypsua

use •  Urea super granules



i .« . (14*6)i 112 kg/ha throu^ UO all basal i.a*

(14*4)f 112 kg/ha through ur«a in thraa splits i.e.

(13*8)» 56 kg/ha through UG basal t 56 kg/ha through 

uraa in two splits i.e. Tg (13*6 }, and no nitrogen i.s.

(10.8 ). Howavert there was no signifioant differenot 

betveen and T^t Ty and T^, and T^, and T^t

and and and T^t ^9 and and T^, and

and and and ^0 * and and Tg

and and Tg«

There was no signifioant differenoe in total number 

of ^ o t s  per hill due to interaction of genotypes and 

nitrogen nanagement praotioes. However* aaxiiBum nurrber 

of ^oots per hill (20. 3 ) was obtained with the inter­

action of and the lowest number of shoots per hill

(10. 5 ; was obtained with interaction.

4. 1.4 &iEl8.ei, ol,,.pa.n4aig, .̂^gI

' The data on number of panioles per hill due to 

genotypes and nitrogen management prsotices are presented 

in Table 8.

Over the nitrogen mani^ement praotioest number of 

pa)iol€s per hill varied significantly due to genotypes. 

Maximum number of panioles/hill (12.8) were recorded with 

Jaya (^2 ) vas statistioeilly superior over Mangala i.e .

(10 panioles/hill).



Table 8. lumber of panicles per hill as influenoed b/
genotypes and nitrogen management praotloes

Nitrogen management praotloes Genotypes

Manga la Jaya
Mean

(?2)

Control (no nitrogen) 7.0 9.3 8.1

112 kg/ha as urea all basal 9.6 12.3 11.0

h
112 kg/ha as urea in 3 splits 10.5 12.9 11.7

112 kg/ha as HICU all basal 10.1 12.4 11.2

h
112 kg/ha as UG all basal 9.0 12.2 10.6

h
112 kg/ha as USG root zone 

placement 11.9 16.0 14.0

56
56

kg/ha as RiCU basal + 
kg/ha as urea in 2 splits 11.5 15.5 13.5

^8
56
56

kg/ha as UG basal > 
kg/ha as urea in 2 splits 9.7 12.2 11.0

*9
56

56

kgAa as USG root zone 
placement
kg/ha as urea in 2 splits 10.6 12.5 11.5

Mean 10.0 12.8

Genotypes Nitr ogen
ma nage me nt

Inter­
action

*r* test ** *» N3

S.Bm i  0.249 0.529 0.382

C.D.(at 5%) 0.715 1.516 -

HPCU « Rook 1^ 0 sphate coated urea
UC « Urea gypsum
USO s Urea super granules
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Orer th e ge no types f there was signlfloant differeno* 

in number of panicles per hill due to nitrogen managenent 

practices. Maximum panicles per hill (14) was obtained 

with 112 kg/ha through USG root zone placement (T^) and 

was statistically on par with 56 kg/ha through RPCU basal-t- 

56 kg/ha through urea in two splits i.e. ( 13*5 panicles/ 

hilDt Tg and are signifioautly superior to 112 kg/ha 

through urea in three splits i .e . ( 11.7 panicles/ha},

56 kg/ha through USG root xone placement 56 kg/ha through 

urea in two splits i.e . (11*5 paniclesAii 11 )t 112 kg/ha 

throu^ RICU all Isasal i.e. (11.2 paniolesAiill)f 56 kg/ha 

through UG basal + 56 kg/ha throuj^ urea in two splits i.e .

Tg (11.0 panicleAa), 112 kgAa through urea all basal, 

i .e . Tg (11.0 panicle/hill), 112 kg/ha through UO all basal 

i .e . Tj ( 10.6 panicles/hill) and no nitrogen i.e. (8.1 

panic le/hill). However, there was no significant differenoe 

between and T^, and T^, and Tg, and T^, and 

T5. Tg and T^, T^ and Tg, T^ anS T^, and T^, T^ nd Tg,

T^ and Tg, T^ and Tg and Tg, Tg anJ T^ and Tg and T^.

There was no significant d if ference in number of 

panicles per hill due to interaction of genotypes and 

nitrogen management practices. However, maximum number of 

panicles per hill (16.0 were obtained with Vĵ Tg interaction 

and the lowest number of panicles per hill (7 . 0 ) were 

obtained with Vgtĵ  interaction.



4.1.3 iraniolo length

The data on the panicle lei^th due to genotypes and 

nitrogen management practices are presented In lalBle 9.

Over the nitrogen management praotloeSf there was 

no significant difference In panicle length due to geno* 

types. However, slightly higher panicle length (21.3 cm) 

was obtained with Ja;ya (/g) compared to Mangala i.e.

(21.2 cm).

Over the genotypes, panicle length varied slgnl> 

ficantly due to nitrogen management practices. Maximum 

panicle length (22 cm) was obtnlned with 56 kg/h« through 

use root zone plaoanent + 56 kg/ha through urea in two 

splits (T^) and was statistically on par with 112 kg/ha 

through US6 root zone placement i.e . T^(22 cm), 56 kg/ha 

through UC 2 hasal + 56 kg/ha throu^ urea in two splits 

I .e . Tg(21.9 cm), 56 kg/ha through RPCU hasal 56 kg/ha 

through urea in two splits i.e . 1^(21.9 cm), 112 kg/ha 

through urea In three splits i.e. (21.8 cm), T^, and 

Tq arc significantly superior to 112 kjcj/ha through urea 

all basal i.e. (20.8 cm), 112 kg/ha through RFCU all 

basal i.e . (20.8 cm), 112 kg/ha through UC all basal 

i.e . (20.7 cm) and no nitrogen i.e . (19.1 c»). How­

ever, there was no significant difference between and

^2* ^7 ^4* ^3 and ^2* ^4* ^3 ^5* ^2

T^, Tg and and and T^.
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Table 9* laniole leqgth (om) as influenced l;iy genotypes 
tmd nitrogen a management practioes

Nitrogen nana^enent practices
Genotypes

Mangala Jaya
“ nesiii

h Control (no nitrogen^ 18.8 19.5 19.1

112 kg/ha as urea all basal 21.3 20.4 20.8

h
112 kg/ha as urea in 3 splits 21.4 22.2 21.8

h
112 kg/ha as HICU all basal 20.8 20.8 20.8

h
112 kg/ha as Ua all basal 20.6 20.9 20.7

h 112 kg/ha as USG root zone 
placement 21.9 22.0 22.0

h
56
t>6

kg/ha as HICU basal 
kg/ha as urea in 2 sjplits 22.4 21.3 21.9

56 kg/ha as UG basal 56 kg/ 
ha as urea in 2 splits 21.7 22.1 21.9

"9 56

56

kg/ha as USG root zone 
plaoercent ^
kg/na as urea in 2 splits 21.6 22.4 22.0

Mean 21.2 21.3

O.Dotype.
nanageinent

Inter­
action

test NS • HS

S.Jin 1 0.176 0.373 0.339

C.i). (at 5>) 1.069 -

RtCU * Hook phosphate ooated urea
UO « Urea gypsum

UiC « Urea super granules



Tbtre was no signifioant dlff«r«m« in panlelc 

length due to interaotion of genotypes and nitrogen 

nana^esent |»‘aotio«8* Hcwever» naxlami panicle length 

(24*4 cm) vas obtained with tiie Interaction of ^2^9

The lowest panicle length (18«8 on) was obtained 

with interaction of 7^

4*1«6 ffyĝ p̂s,JBSr,JPaill.glft

The data on number of filled grains per panicle 

due to genotypes and nitrogen management practices art 

presented in Table 10.

Oyer the nitrogen sanagoaent praotioes« there was 

signifieaot difference in number of filled grains per 

panicle due to genotypes* Maximum number of filled grains 

were recorded with Jaya i*e* ?2 (97»9) and was statistieally 

superior to Mangala i .e . (82*0)•

Over the genotypes, there was significant difference 

in number of filled grains per panicle due to nitrogeB 

managoDetit practices. Maximuc! number of filled grains wori 

reoorded with 112 kgAa through USG root zone placement 

i.e . (95»B) and was statistieally on par with all oth« 

treatxsents except no nitrogen i«e. (74.3)*



TabI* 10. Humber of filled grains per x>aniole as
influenoed by genotypes and nitrogen
nanageoent praotioea

litrogen management praotioea Genotypea

Mangala Jay*
(Yl) (Vg)

Mean

*1
Control (no nitrogen) 60.9 88.0 74.5

*2
112 kg/ha urea all basal 81.6 95.4 88.5

112 kg/ha as urea in 3 splits 84*0 97.3 90.7

*4
112 kg/ha aa RPCU all basal 84.5 101.9 93.2

*5
112 kg/ha aa UG all baaal 78.9 98.1 88.5

112 kgAa aa USG root zone 
placement 85.7 105.8 95.8

h
56 kg/h* as RPCU bssal 
56 kg/ha aa urea in 2 aplits 87.7 96.4 92.0

h
36 kg/ha as UG basal 
36 kg/ha as urea in 2 aplita 86.2 98.1 92.2

h
56 kg/ha as USG root son* 

placement 
56 kg/ha aa urea in 2 splits 86.7 99.5 94.1

Mean 82.0 97.9

Genotypes Nitrogen Inter- 
man qgemen t action

tost «• •  WS

S.Bm 1 1.943 4.122 2.851

C.O*(at 3ili) 5.574 11.823

RFCU » Rook phosphate ooated urea

UG » Urea gypsum

USG » Urea super granules
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There was no significant difference in nurober of 

filled grains per panicle due to interaction of genotypes 

and nitrogen management practices. However, njaximum nuisber 

of filled grains per panicle recorded with the interaction 

of ^2^5 ( 105.8 ) and lowest number of filled grains (60.9) 

were recorded with interaction of

4.1.7 per paq^gla

The data on number of unfilled grains per panicle 

due to genotypes and nitrogen oe.nageraent practices are 

presented in Table 11.

Over the nitrogen management practices, there was 

significant difference in number of unfilled grains per 

panicle due to genotypes. Maximum number of unfilled grains

(22.8) were recorded with Jaya (Vg) and were statistically 

superior to Mangala i.e . (11.3).

Over the genotyijes, there was significant difference 

in number of unfilled grains panicle due to nitrqgen 

management practices. Maximum number of unfilled grains 

per panicle (22.1) were obtained with 56 kg/ha through USD 

root aone placement + 56 kg/ha through urea in two splits 

i.e. T^ and was statistically' on par with 112 kg/ha through 

USG root zone placement i.e . Tg (21.6), 112 kg/ha through
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Tabis II* Huol>er of unfilled grains p«r panicle as
influenced by genotypes and nitrogen
eanagement paraotioes

Nitrogen management laractices Genotypes

N.ngala Jay*
(Tg)

h
Control (no nitrogen) 8.6 20.5 14.6

*2
112 kg/ha as urea all basal 11.2 16.2 13.7

112 kg/ha as urea in 3 splits 11.3 26.8 19.0

112 kg/ha as RPCU all basal 12.0 23*7 17.8

h
112 kg/ha as UG all basal 19*4 21.3 19.3

h
112 kg/ha as USG root zone 

plaoenent 14.7 28.5 21.6

h
$6 kg/ha as RPCU basal *•- 
96 kg/ha as urea in 2 splits 12.7 21.6 17.2

*8
56 kg/ha as UG basal ***
56 kgAa as urea in 2 splits 7.9 19.1 13.3

*9
56 kg/ha as USO root zone 

plaffeoent 
36 kg/ha as urea in 2 splits 16.9 27.8 22.1

Mean 11.9 22.8

t
Genotypes Nitrogen Inter- 

nanagenent aotion

•F* test •* e MS

S.Eta + 0.774 1.642 1.479

C.D.Cat 5%) 2.220 4.709 -

RPCU ■ Hook phosphate coated urea

UG * Urea gypsun

USO * Urea super granules
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urea in three splits i.e . (19.0) and 112 kg/ha through 

RfCU all Itasal i.e . (17.8). was signifioantly superior 

to 36 kg/ha through RPCU basal 56 kg/ha through urea in 

two splits i.e. (17.2), 112 kg/ha through UG all basal 

i.e . (13*3)f no nitrogen i.e . (14*6 )t 112 kg/ha through,

* urea all basal i.e . (13*7) and 36 kg/ha through UG

basal 36 kg/ha through urea in two splits, i.e . Tg(l3«3)* 

However, there was no nignifioant difference between Tg and 

T^, and T^, %nl T^, and T^, T^and T^, and T^, 

and anJ T^, and Tĵ , and and T^, and

Tg, Tj and Tg, and Tg, and T^* and Tg, and T^,

and Tg and Tg and Tg.

There was no signifio;3tnt differenoe due to inter* 

aotion of genotypes and nitrogen management practices on 

the number of unfilled grains per panicle. However, maximum 

number of unfilled grains ^28.3) were obtained with the 

interaction of ^2^6 lowest number of unfilled

grains (8.6) were obtained with the interaction of

4.1.8 Thpujjtnd, jcr&iP_ weight

The data on 1000 grain weight due to genotypes and 

nitrogen management practices are presented in Tabls 12.

Over the nitrogen management practices, there was 

signif icajt difference in 1000 grain weight due to geno-
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12* Tiwutand grain w«ight (g) aa Influenead by 
gtnotypas and nitrogen management praetieea

Nitrogen management praotioea Genotypes
Mean

Mangala 
(V ,)

Jsya
(V ,)

Control (no nitrogen) 21.6 27.5 24.5

*2
112 kg/ha as urea all liasal 24*0 28.2 26.1

*3
112 kg/ha as urea in 3 ^lits 2?.2 28.7 26.0

*4
112 kg/ha as RFCU all basal 24.9 29.1 27.0

^5 112 kg/ha as UO all baaal 23.7 28.7 26.2

*6
112 kg/ha as USO root sons 

plaownent 23.3 29.1 26.7

*7
56
56

kg/ha as RPCU basal * 
kg/ha as urea in 2 splits 23.7 28.9 26.3

*8
56
56

kg/ha as UG basal 
kg/ha as urea in 2 splits 23.1 28.7 25.9

*9
56

56

kg/ha as USG root zone 
plaoement
kg/ha as urea in 2 splits 23.9 28.4 26.2

Mean 23.6 28.6

Oanotypes Nitrogen Inter 
sanagement aetion

»F» tast »• • •

S.an + 0.164 0.348 0.311

C.D. (at 5fi) 0.471 0.999 •

RPCU « Rook phosphate coated urea

00 B Urea gypsum

USO m Urea super granules
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typ«s. Maxliauis thousand grain weight (3 *6  g) was re* 

eorded with Jay a (?2 ) and was slgnifioantly superior to 

Mangala i«e* (23*6 g)«

Over the genotypest there was slgnlfleant dlfferenoe 

In 1000 grain weight due to nitrogen Banagoeent praotloee. 

Maxloua weight (27 g) was obtained with 112 kg/ha through 

RICU all basal i.e* and was statistleally on par with 

112 kg/ha through USO root sone plaeement l«e* (26*7 g)t 

$6 kg/ha through RFCU basal 56 kg/ha through urea In two 

splits i.e* (26*3 g)» 56 kg/ha through USG root zone 

plaeement 56 kgAa through urea in two splits i.e.

(26.2 g), 112 kg/ha through UG all basal I.e . (26.2 g), 

112 kg/ha through urea all basal i.e> Tg (26.1 g)> and 

112 kg/ha through urea in three splits i.e. (26.1 g).

was significantly superior to 56 kg/ha through UQ basal 

56 kg/ha through urea in two splits I.e . Tg (25.9 g) and 

no nitrogen i.e . (23.6 g). However, there was no slgni* 

ficant difference between and Tg, and Tg, and Tg, 

Tj and and Tg and and

There was no signifloant dlfferenoe due to inter­

act ion of genotypes and nitrogen management practices on 

1000 grain weight. However* maximum weight (28.9 g) was 

obtained with the interaction of lowest grain

weight (21.6 g) was obtained with the Interaction of



4.1.9 Si:gAR-ljLsM

4ata on grain yi«ld as influenoed by geno« 

types and nitrogen management praotioes are presented 

in Tatlt 1%  r .

Over the nitrogen oanagenent praotioest the grain 

yield varied significantly due to genotypes. Maxintiin 

grain yield (3O4O kg/ha) was obtained with Jaya (^2 ) 

eoBipared to Manga la i.e. kg/ha).

Over the genotypes, the grain yield Tar led signi* 

fioantly due to nitrogen aanageaent practices* Maximia 

grain yield (5336 kg/ha) was obtained with 112 kg/ha 

through USQ root zone placement (T^) and was statisti­

cally on par with 36 kg/ha tlirough USQ root zone place*

■ent *♦* 56 kgA* through urea in two splits i.e. Tg(50Bl 

kg/ha). Tg was signifiesatly superior to 56 kg/ha 

through RPCU basal * 56 kg/ha through urea in two splits 

i .e . (4956 k g / h a 112 kg/ha through urea in three 

splits i.e . Tj (4776 kg/ha), 112 kg/ha through RPCU all 

basal i.e . (4736 kg/ha)t 56 kgAa through UG basal 

56 kg/ha through urea in two qplits i.e . Tg (4571 kg/ha),

112 kfi/ha through UG all basal i .e . Tj (4477 kg/ha, 112 kg/hm 

through urea all basal, i.e. Tg (4471 kg/ha) and no 

nitrogen i.e . (3371 kg/ha). However, thare was no



Tablt 13. Orain yield (kg/ha) as influanead ty g«notypea 
and nitrogen management praotioea

nitrogen sanagenent praotioea Oeno types

Mangala
(Vl)

Jaya
(Vj)

*1 Control (no nitrogen) 3311 3430 3371

112 kg/ha as urea all basal 4143 4600 4471

112 kg/ha as urea in 3 splits 4413 5139 4776

% 112 kg/ha as RPCU all basal 4262 5211 4736r
112 kg/ha as U6 all basal 4167 4787 4477

112 kg/ha as USG root zone 
plaoenent 4809 5863 5336

®T
56
56

kg/ha as RPCU basal ♦ 
kg/ha as urea in 2 splits 4348 5563 4956

^8
56
56

kg/ha as UG basal 
kg/ha as urea in 2 splits 4224 4918 4571

*9
56

56

kg/ha as USG root zone 
plaeement 4
kgA& as urea in 2 splits 4511 3616 5081

Mean 4243 5040

Genotypes Nitrogen 
manage loent

Inter­
action

•r* test •e • • e

S.Sm + 50.08 106.23 168.42

C.D. (at 5%) 143.64 304.70 550.21

RFCU » Rook phosphate ooated urea

UG » Urea gypsua

USG « Urea super granules



•igoifieant diff«rttnoe bttv«en and Tj, Tj and T,̂  

and T^aod T^, and Tg, and T^, and Tg, 

and and T2i Tg and Tg and Tg and and T2*

Th« grain yield variod aigniflea ntly due to inter* 

aotion of genotypes and nitrogen aanagement praotioes* 

MaxlmuD grain yield (3863 kg/ha) was obtained with inter* 

action of ^2 and was statistically on par with V2 

(3616 kg/ha) and ?2 kg/ha). The lowest grain yield

(3311 kg/bm) was obtained with combination*

4. 1.10 g.tegK..alallL

The data on straw yield as influenced by genotypes 

and nitrogen management practices are presented in 

Table U .

Over the nitrogen aanag«nent practices, the straw 

yield varied significantly due to genotypes. Maxinun straw 

yield (6636 kg/ha) was recorded with Jaya (^2 ) compared 

to Mangala i.e . (5847 kg/ha).

Over the genotypes, the straw yield varied signi* 

ficantly due to nitrogen management practices. Maximum 

straw yield (7475 kgAa) vas obtained with 112 kg/ha 

through USG root zone placemmt (T^) and was significantly



Table 14* Straw yiald (kg/ha) as infXu«ne«d lay geno­
types and nitrogen management praotioea

Vitrogen menageoient praotiees
Genotypes 

Mangala Jaya
(»^)

Mean

*6

*r

Control ino nitrogenj 4374

112 kgAa as urea all basal 937^

112 kg/ha as urea in 3 splits 3805

112 kg/ha as RICU all basal 6023

112 kg/ha as UG allbasal 5743

112 kg/ha as USG root sons
plaoenent 6655

56 kg/ha as RICU basal
56 kg/ha as urea in 2 splits 6139

56 kg/ha as UO basal *
56 kg/ha as urua in 2 splits 5924

56 kg/ha as USG root zone
plaoecsent +

56 kg/ha as urea in 2 Splits 6382

4442

6194

6964

6661

6434

8297

6918

6447

4408

5884

6385

6342

6088

7476

6528

6186

7590 6966

Mean 5847 6656

•j» teat 

S.£d + 

C.B.(at 5A)

OeiMtypes

• •

52.818
151.729

Nitrogen
management

* •

112.213

321.866

Inter­
act ion

• •

227 . 492 

743.181

RtCU » Rock phosphate ooated urea

UO » Urea gypsum

USG a Urea super granules
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sup<arior to $6 kg/ha through USO root zone plaoenent 

36 kg/ha throu^ urea in two splits (6966 kg/ha)»

Tg and ar« eignifioantly superior to 36 kg/ha through 

RPCU basal 36 kg/ha throu^ urea in two splits i.e .

(6328 kg/ha), 112 kg/ha through urea in three splits i.e .

(6383 kg/ha), 112 kg/ha through RPCU all basal i.e.

(6342 kg/ha), 36 kg/ha through UO basal 36 kg/ha 

through urea in two splits i.e . Tg (6186 kg/ha), 112 kg/ha 

through UC all basal i.e . (6088 kg/ha), 112 kg/ha through 

urea all basal i.e. (3884 kg/ha) and no nitrogen i.e.

(4406 kg/ha). However* there was no significant diffe­

rence between and T^, and T^, and T^, and Tg,

Tj and T^, and Tg, I^and T^,Tg and T^,Tq and T^ and T^ 

and T^.

The straw yield varied significantly due to inter­

action of genotypes and nitrogen Banagenent practices. 

Kaxioum straw yield (8297 kg/ha) was recorded with 

and was significantly superior to other treatment eonbi- 

nations (7330 to 4374 kg/ha). The lowest straw yield 

(4374 kg/ha) was obtained with Vĵ Tĵ  coabination.
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4* 1*11 Total dry aatter

Ihe data on total dry aatter as influenced by 

genotypes and nitrogen suanagement praotioes are presented 

in Table 13 and

Over the nitrogen managenent practices, total 

dry ajatter varied significantly due to genotypes* Maxi- 

tfiun drymatter yield (11696 kg/ha) was recorded vith Jaya 

(7^) conpcred to Manga la, i.e* Vĵ  (10090 IcgAia)*

Oyer the genotypes, the total dry matter varied 

significantly due to nitrogen nanagement t>ractioes. 

Maxiraum dry matter yield (12693 kg/ha) was obtained with 

112 kg/ha through USG root zone placeirent (T^) and was 

significantly superior to 56 kg/ha through USO root zone 

plasercent 36 kg/ha through urea in two splits i*e« 

(12047 kg/ha)» Tg and are significantly superior 

to 36 kg/ha through RFCU basal + 36 kg/ha through urea 

in two splits i«e* (11483 kg/ha), 112 kg/ha through 

urea in three splits i.e. (11161 kg/ha), 112 kg/ha 

through RICU all basal i.e. (11078 kgAia), 56 kg/ha 

through UO basal ♦ 56 kg/ha through urea in two splits 

i.e . Tg (10757 kg/ha), 112 kg/ha through UO all b^sal, 

i .e . (IO365 kg/haj, 112 kg/ha through urea all basal



^«80

Table Total dry aatter (kg/ha) as Influemad by
genotypes and nitrogen management praotioes

fiitrcigen management praotioes Genotypes

Mai^ala
(Tj)

Jaya

(Vg)

Mean

h Control (no nitrogen) 7685 7873 7779

»*
112 kg/ha as urea all basal 9718 10994 10356

*5 112 kg/ha urea in 3 splits 10218 12103 11161

*4 112 kg/ha as RFCU all basal 10285 11871 11078

112 kg/ha as UO all basal 9910 11220 10565

* • 112 kg/ha as USG root sone 
placement 11463 13923 12693

*T 56
56

kg/ha as RPCU basal '*■ 
kg/im. as urea in 2 splits 10487 12481 11483

* •
56
56

kg/ha as UO basal "*■ 
kg/ha as urea in 2 splits 10148 11365 10757

*»
56

56

kg/ha as USG root zone 
placement
kg/hjt^urea in 2 splits 10893 13202 12047

Mean 10090 11696

•y’ teat 

S.fim +

C.D. (at W )

Oenotypes Nitrogen 
managetsent 

»• • •

77.023

184.005

163.397

390.338

Inter»
aotion

• •

231.0B

553.021

R^CU ■ Rock phosphate coated urea

06 <B Urea gypsum

U80 “  Urea super granulea
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i .« . Tg (10336 kg/ha > and no nitrogen i.« . (7779 kg/ha).

However, there was no slgnifioant difference between Tj and 

Tj, Tj and T^, and Tg, Tg and and aoJ T^.

Ihe total dry matter varied significantly due to 

interaction of genotypes and nitrogen managenent praotloes* 

Maximum dry matter yield (13923 kg/ha) was recorded with 

^2 Xg and was significantly superior to other coabinatlom 

(13202 to 7685 kg/ha>. The lowest dry matter yield (7685 

kg/ha) was obtained with /j^Tj^combination.

4 .1.12 Qraln to stti»M ratio

The data on grain to straw ratio was influenced by 

geoDotypes and nitrogen management practices are presented 

in t Table 16.

Over the nitrogen management practioes» grain to 

straw ratio not varied significantly due to genotypes. How­

ever i mazlmuiL grain to straw ratio (0,76^ was recorded with 

Jays (7^) compared to Mangala i.e . (0.73).

Over the genotypes, grain to altraw ratio not valied 

significantly due to nitrogen management practices. How­

ever, maximum ratio (0.76> was obtained with no nitrogen 

(Ij^j and the least ratio (0.70) was obtained with 112 

kg/ha through USG root none placement (Tg).



T«bl« 16* Crain to straw ratio as iofluenoffd 'by
genotypes and nitrogen management praotioes

Nitrogen management praotioes Genotypes
Mamr

Mangala Jay a
(v p

Control (no nitrogen) 0.76 0.77 0.76

*2 112 kg/ha as urea all basal 0.74 0.78 0.76

112 kg/ha as urea in 5 splits 0.76 0.74 0.75

112 kg/ha as RfCU all basal 0.71 0.78 0.75

h
112 kg/ha as UO all basal 0.73 0.74 0.74

h
112 kg/ha as USG root zone 

plaoement 0.72 0.68 0.70

h
56
56

kg/ha as RPCU basal + 
kg/ha as urea in 2 splits 0.71 0.81 0.76

h
56
56

kg/ha as UG basal 
kg/ha as urea in 2 splits 0.72 0.76 0.74

h
56

56

kg/ha as USG root zone 
plaoement
kg/ha as urea in 2 splits 0.71 0.75 0.73

Mean 0.73 0.76

Genotypes Nitrogen 
manageme nt

iBter*
aetion

•Jf-* test H3 NS NS

S.£n + O .OU 0.022 0.023

C *i) • V at 5î ) — - -

RPCU Rocdc phosphate coated urea

UU - Urea gypsum

USa « Urea super granules



13

Orain to strav ratio not varied signifieotntly dot 

to interact ion of genotypas and nitrogen managenent prao-> 

tioaa. Uowaverf maxiaun grain to atrav ratio (0.81} with 

Ty intaraotion and the laaat (0.68) waa obtained vith

intaraotion.

4.1.13

Xha data on harveat Indax as influenoed by geno- 

typaa and nitrogen oanagement js'aotloes are presented in 

Table 17.

Over the nitrogen manBgenent praotioes, there vaa 

•ignifieant difference in harvest index dcie to genotypes. 

Jaya (^2  ̂ recorded aaxiaua ( 4 3 . harvest indax and waa 

significantly aiparior to Hai^ala i.e . ( 4 1 .^ ) •

Over the genotypes, harvest indax not varied signi­

ficantly due to nitrogen tBanagement practices. However, 

naximun harvest indax (43.3'") was recorded with no 

nitrogen (T^ )̂ and lowest harvest indax (40.Li) was 

obtained with 112 kg/ha through USG root sone placcmentCT^}<

ThOTe was no significant difference in harvest index 

due to interaction of genotypaa and nitrogen management 

practicea. However, maxiauia (44*6^) was recorded with 7^1^ 

interaction and the leaat (39.8; )̂ was recorded with 

interaction.



17* Harvest index {%) as influenoed by 
genotypes and nitrogen nanageiaent 
pr aoti 088

Nitrogen oanageoent praotioes Genotypes
Mean

Mangala
(y ,)

Jaya

(Vj)

*1 Control (no nitrogen) 43.1 43.5 43.3

112 kg/ha as urea all hasal 42.6 43.7 43.2

h
112 kg/ha as urea in 5 splits 43.2 42.5 42.8

*4
112 kg/ha as RI'CU all lasal 41.4 43.9 42.7

*5
112 kg/ha as UG all basal 42.1 42.7 42.4

h
112 kg/ha as USG root zone 

placement 39.8 40.4 40.1

*7
56
56

kg/ha as RPCU tasal * 
kg/ha as urea in 2 splits 41.4 44.6 43.0

*8
56
56

kg/ha as UG basal 
kg/ha as urea in 2 splits 41.7 43.2 42.5

*9
56

56

kg/ba as'USO root zone 
plaaement '**
kg/ha as urea in 2 splits 41.4 42.8 42.1

Mean 41.9 43.0

Oanotypes Jiitrogen Inter •  
nanagement aotion

»r» test • NS MS

S.Bm + 0.373 0.792 0.576

C.D. (at 5%) 1.071 - -

RPCU “ Rook phosphate ooated urea

UO » Urea gypsuB

USO « Urea super granules



4.1.14 M^lat..fti?,p9i:EiiaB,,p?ogfl.tag8

The data on light absorption per cent in rice as 

influenoed by genotyp«s and nitrqgen management praotlces 

are presented in Table 18 and fig.6.

Over the nitrogen aanageis ent praotioesi high 

absorpxtion percentage varied sign!lie intly due to geno­

types. Kaxiaus light absorption per oent (54.0) vas 

recorded vith Jaya oonpared to Mangala i.e. Vj^(49.7).

Over the genotypest light absorption percentage 

varied significantly due to nitrogen nanagen ant praotices. 

MaxioBum light absorption (6I.8:ii) was obtained vith 112 Icg/ha 

through USG root zone placement (T^) and was significantly 

superior to 56 kg/ha through USG root zone placement +

56 icĝ /ha through urea in two splits i.e. T^ (57.7?^)* 56 kgAa 

through RPCU basal 56 kg/ha through urea in two splits 

i.e . Ty(56.1>) 112 kgAa through RPCU all basal i.e.

(33*3/»)» 11^ kg/ha through urea in three splits i.e. T^

(52.1^), 56 kg/ha through UO basal * 56 kg/ha through urea 

in two splits i .e . Tg (50.4!^)» 112 kg/ha through UG all 

basal i .e . T^ (50.0^), 112 kg/ha through urea all basal 

i .e . Tg (47.6?<>) and no nitrogen i.e . Tj^(37.6^). Howevert 

there was no significant difference between T  ̂ and T^, T^ 

and T^ and Tg, T^ and T^, Ig aaid T^ anil T^ and T^.
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Tabltt 18. Light Absorption (5) as influeneed ly
gsnotypes and nitrogen nanagowont praotloos

Nitrogen management praotioes Genotypes

Man^ala Jaya
(Vj,)

Control (no nitrogen) 34.6 40.6 37.6

112 kg/ha as urea all basal 45.4 49.8 47.6

112 kg/ha as urea in 3 splits 49.7 54.4 52.1

*4
112 kg/ha as RPCU all basal 51.6 55.0 53.3

112 kg/ha as UQ all basal 49.1 51.1 50.1

112 kg/ha as USG root zone 
plaoeaent 59.5 64.2 61.8

h
56
56

kgAa as RPCU basal + 
kg/ha as urea in 2 splits 53.0 59.1 56.1

56
56

kg/ha as UG basal ^ 
kg/ha as urea in 2 splits 48.9 51.9 50.4

*9
56

56

kg/ha as USG root sone
placement +
kg/ha as urea in 2 splits 55.5 60.0 57.7

Mean 49.7 54.0

Genotypes Nitrogen Inter- 
Banagenent aotion

*F‘ test * • • • NS

S.iiB 1  0.532 1.128 1.595

C.D. (at 5%) 1.270 2.694 -

RPCU ■ Rook phosphate ooated urea

UO « Urea gypsun

USG > Urea super granules
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Ti : CONTROL (NO NITROGEN)

Tj : 112 Kg/ha A S  UREA ALL  B A SA L

T3 ; 112 Ko/ho  A S  UREA IN THREE SP L IT S

T^ : 112K9/ho A S  RPCU  A a  BASAL

T5 ; 112 Kg/ho A S  U S  A U  BASAL

Tg : 112 Kg/ha AS USG ROOT ZONE PLACEMENT

T7  : 56Kg/ha A S  RPCU  B A SA L  +
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Ts : 56 Kg/ha AS  UG B A S A L  +

56 Kg/ho  A S  UREA IN TWO SPL ITS  
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FIG.6. TOTAL DRY MAT T E R , GRAIN Y IE L D , STRAW  Y IELD  AND  LIGHT ABSORPTION A S  JNFLUENCEO BY 

GEN O TYPES AND NITROGEN M ANAGEM ENT PRACTICES
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Th« light absorption per c«nt not varied signifl- 

oantly due to interaction of genotypes and nitrogen 

ffianâ eaent praotioes. Howeverf maximutB light absorption 

(64*2>to) was reoorded with interaction and the lowest

(34«6>) was obtsdned with interaction*

4.1.13. Njjferagsp-fl9mn.tr.»Upn 

SiflJLa

The data on the nitrogen concentration in grain as 

influenced by genotypes and nitrogen manâ rement practices 

are presented in Table 19*

Over the nitrogen management practiccs« the nitrogen 

concentration in grain not varied significintly due to 

genotypes. Both the genotypes Mangala ( /j )  and Jaya (Vg) 

reoorded sane nitrogen concentration (1.40!!().

Over the genotypes, the nitrogen coneentration in 

grtiln varied significantly due to nitrogen man^ ;̂ecent 

practices. KaxlcuB nitrogen concentration (1.45?^) was 

recorded with 112 kg/ha through urea in three splits (T^). 

T^ was statistically on par with all othor treatments 

except no nitrogen i.e . Tĵ  (1.17^).

There was no significant difference in grain nitrogen 

concentr .ition due to Interaction of genotypes and nitrogen



Tati* 19* Nltrog«n eonoentration {%) in grain as 
influenotd by genotypes and nitrogen 
nanagement praotiees

Nitrogen aanagement praotioes Genotypes

Mangala Jaya

(Vg)

*1 Control (no nitrogen) 1.13 1.21 1.17

tf XI2 kg/ha as urea all basal 1.43 1.41 1.42

112 kg/ha as urea in 3 splits 1.46 1.44 1.45

*4 112 kg/ha as RPCU all basal 1.43 1.41 1.42

*» 112 kg/ha as UO all basal 1.39 1.40 1.39
W

112 kg/ha as USO root xona 
placeaen t 1.46 1.44 1.45

*T 36 kg/ha as RPCU basal *
36 kg/ha as urea in 2 splits 1.43 1.41 1.42

* •
56 kg/ha as UO basal 
36 kg/ha as urea in 2 splits 1.44 1.44 1.44

*9
36 kg/ha as USG root zone 
plaeement ***
36 kg/ha ae urea in 2 splits 1.45 1.45 1.45

Mean 1.40 1.40

Genotypes Nitrogen Inter- 
aanageoeot action

*F* test KS • • KS

S •fin 0*11 0.025 0.016

C.D.(at 5jS) - 0.071 -

RPCU « Rook 010ephate coated urea
UO » Urea gypsum
U5G » Urea mper granules



management praotioes. Howevert oaxlnum (1.46^) with 

and Interaction and the lowest (1.13^) was reoorded 

with interaction.

SJtiLat

The data on th» nitrogen oonoentration in straw as 

influenoed by genotypes and nitrogen aanagenient praotioes 

are presented in Table 20*

Over the nitrogen management praotioest the nitrogen 

oonoentration in straw varied significantly due to geno­

types* Maziicum nitrogen oonoentration was observed

with ifaya (^2  ̂ significantly superior to Mangala>

i.e . (0.75>).

Over the genotypes* the nitrogen concentration in 

straw varied significantly due to nitrogen management prac­

tices. Maximum nitrogen concentration (0.81^) was observed 

with 36 kg/ha through UO basal > 56 kg/ha throu^ urea in 

two splits (Tg) and was statistically on par with 112 kg/ha 

thr QU(  ̂ RiGU all basal i.e . (0«81ji^), 112 kg/ha through 

UG all basal i.e . (0.8(^)» was significantly superior 

to H  kg/ba through RPCU basal 56 kg/ha through urea In ' 

two splits i.e . T^(0.79^)» 112 kg/ha through urea all basal

i.e . 56 kg/ha through USC root xone placement ♦



Iabl« 20* Nitrogen oonBtotratloa in atraH at 
harwst as influanoed by ganotypaa and 
nitrogen aanageicent praotioea

Nitrogen managen cnt pr aotioea Qanotypaa

Manga la Jay a
Naan

*1
Control (no nitrogen) 0.71 0.78 0.74

*2 112 kg/ha as urea all basal 0.74 0.80 0.77

112 kg^a  aa urea in 3 aplita 0.73 0.81 0.77
w

112 kg/ha aa RPCU all baaal 0.78 0.84 0.81

S
112 kg/ha aa UO all baaal 0.80 0.80 0.80

112 kg/ha aa USO root zone 
plaoenent 0.75 0.79 0.76

*T
56
56

kg/ha aa RPCU baaal ^ 
kg/ha aa urea in 2 aplita 0.76 0.82 0.79

* • 56
56

kg/ha aa UO baaal 
kg/ha as urea in 2 aplita 0.80 0.83 0.81

*»
56

56

kg/ha as USO root sona 
plaoement
kg/ha aa urea in 2 aplita 0.74 0.80 0.77

Maan 0.75 0.81

Genotypes Nitrogen
management

Inter-
aotion

*P' teat • • • • •

S.Sb + 0.004 0.009 0.014

C.D. (at 5 î) 0.012 0.026 0.045

RPCU “ Rook phosphate ooated urea

UO »  Urea gypaun

USG “ Urea super granules



#1

56 kg/ha through urea la two splits I .e .  (.0,77^)$ H 2  

k.g/ha thjough urea in thrae stilts i.e . (0.77%)i 112 

kg/ha through USG root zone placeireDt i .e . (0.76?^) and 

no nitrogen i .e . (0.74,^). However* there was no signi­

ficant difference between and T^and and T,̂ »

and ^7 ^9 * ^9 ancl ^9 * ^2 ^3  ̂ ^9

and ^2 ^6* ^9 ^6^ *̂ 9 ^1* ^3

and Tj and and Tĵ .

Nitrogen conoentration in straw varied slgnlfioantly 

due to interaction of genotypes and nitrogen Bsinaf^ment 

practices. Maxiirum nitrogen concentration (0.84.^) was 

obtained with interaction and the le?^t (0.71i^) was

obtained with oonbination.

4.1.16 Mitrogen uptake

The data on the total nitrogen uptake was influenced 

by genotyr«s and nitrogen management practices are pre­

sented in Table 21 and i’ig.7.

Over the nitrogen managewent practices, the total 

nitrogen uptake varied signifiOHntly due to genotypes. 

Maximuffi nitrogen uptake (124.2 kg/ha) was recorded with 

Jaya {^2  ̂ statistically superior to Mang^la i.e.

(103.9 kg/ha).



Tmtol* 21. Total nitrogen uptak* (kg/ha) at
Influenoed by genotypes and nltrogan
aanagenent praotlots

Kitroigen aanagetoent practices Genotypes

Manga la Jaym
(V p  (Tg)

*1 Control (no nitrogen) 69.4 76.5 72.9

112 kg/ha as urea all basal 100.8 117.3 109.1

112 kg/ha as urea in 3 splits 106.8 130.5 118.6

*4
112 kg/ha as RFCU all basal 107.6 129.6 118.6

*5

*6

*7

112 kg/ha as UG all basal 104.0 138.2 111.1

112

56
56

kg/ha as USQ root zone 
placement

kg/ha as RPCU basal 
kg/ha as urea in 2 splits

117.0

108.7

145.6

135.1

131.3

121.9

*8
56
56

kg/ha as UG basal * 
kg/ha as urea in 2 splits 108.2 123.5 115.9

*9
56

56

kg/ha as USQ root sone 
placemen t
kg/ha as urea in 2 splits 112.1 141.4 126.8

Mean 103.9 124.2

Genotypes Nitrogen 
namgoDBent

Inter­
action

•P* test »♦ • • •

S.fin 1  1.193 2.531 2.5J1

C.C.Cat 5^) 3*422 7..259 12.305

RPCU “ Rook phosphate coated urea

UG « Urea gypsum

sue « Urea super granules
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Ot*x the genotypes* the total nitrogen uptate varied 

significantly due to nitrogen manageiRont practices. Maxinua 

uptake (131*3 kg/haJ, was recorded with 112 kg/ha through 

use root zone placezsent (Tg) and was statistically on par 

with 36 kg/ha through USG root zone placercent •*- 56 kg/ha 

through urea in two splits i.e. (126.8 kg/ha). was 

statistically superior compared to 56 kg/ha through RICU 

basal  ̂ 56 k^ha through urea in two splits i.e . It 

(121.9 kg/hajf 112 kg/ha through urea in three splits i.e . 

(118.6 kg/ha), 112 kg/ha through RPCU all tasal i.e.

U18.6 kg/ha)» 56 kg/ha through UC basal + 56 kg/ha 

through urea in two splits i.e. (115*9 kg/ha), 112 kg/ha 

through UG all basal i.e. (111.1 kg/haj| 112 kg/ha through 

urea all basal i .e . ^2 (1^9.1 kg/h&) and no nitrogen i.e* 

(72.9 kg/ha). HoweTer, there was no significant diffe* 

rence between and T^, and T^, and and Tg,

Tj and T^, and Tg, and Tg, Tg and T^, Tg and and 

ard Tg.

Total nitrogen uptake varied significantly due to 

interaction of genotypes and nitrogen oanagerrent practices* 

Maxifflum uptake (145*6 kg^a ) was recorded with ^̂ 2̂ 6 

action and was statistically on per with and 7^1^

interactions. The lowest uptake (69.4 kg/ha) was recorded 

with interaction.
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Tb« data on apparent raoovery of nltrogan aa li>* 

tiuenoad by genotypaa and nltrogan aanftgeaient praotioaa 

are preaentad In Tabla 22*

Ov«r tha nitrogen aanageaent laraotioest apparent 

reeorary of nitrogen varied signifioantly due to genotypes. 

Maxinua apparent raeovery (48*3/^) vaa obaerved inJaya (^2 ) 

and waa aignif ioantly auparior to Mangala i.e. (34*7/^)•

Over the ganotypaat apparent raeovery of nitrogen 

varied aignif ioantly due to nitrogen management praotteea* 

Maximum apparent recovery (32*1;^) vaa observed with 112 

kg/ha throu£  ̂ USG root sone plaoeinent (T^) and was atatia* 

tioally on par vith 36 kg/ha throui^ USG root sone plaoe- 

ment i.e . T^(48 .]^)t  ve» signifioantly auparior ooo« 

pared to 36 kgAa through Rî CU baaal + 36 kg/ha thr ojgh 

urea in two splits i.e. T^(43«7^)i 112 kg/ha through uraa 

in three aplita i .e . 7^ (40.9>), 112 kg/ha through HPCU 

all baaal i.e. (40.8^)» 36 kg/ha through UQ baaal "*■

36 kg/ha through urea in two splits i.e. Tg (38.4^)» 112 

kg/ha through UG all baaal i.e . (34*2%). and 112 kg/ha 

through urea all basal i.e. (33*6i&). However, thore waa 

no signifioant differenoe between T^and 1^, and! T^aad 

T»j> and Tg, and I^, and Tg, and Tg, and 

and T y  Tg and , Xg and and an)



n  £■

Tab It 22. Apparent recovery (^) as influenced by
genotypes and nitrogen manageaent prao*>
tioea

Genotypes Mean
Mangala Jaya

(Vg)

*1 Control (no nitrogen) _

112 kg/ha as urea all basal 28.1 38.1 33.6

h
112 kg/ha as urea in 3 splits 53.5 48.2 40.9

112 kg/ha as RlrCU all basal 34.2 47.3 40.8

h
112 kg/ha Gus UQ all basal 31.1 3713 34.2

h 112 kg/ha as USG root zone 
placement 42.3 61.7 32.1

h
36 kg/ha as RPCU basal 
36 kg/ha as urea in 2 splits 33.1 32.4 43.7

^8 36 kg/ha as UG basal + 36 kg/ha 
as urea in 2 splits 34.7 42.0 38.4

*9
36 kg/ha as USG root zone 

plaoeaent +
36 kg/ha as urea in 2 splits 38.2 38.0 48.1

Mean 34.7 48.3

Genotypes Nitrogen Inter* 
nanagement action

•F* Test ** «• NS

S.fin: + 1.177 2.333 2.374

C.D.(at 3.389 6.779 -

RPCU Rook phosphate ooated urea

UG « Urea gypsum
USQ «> Urea super granules
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Apparent reoovery of nitrogen not parted signifl* 

oantly du« to interaotion of genotypes and nitrogen 

oan edt praatioes* However t naxinuin apparent recorery 

was recorded with ?2 interaotion and the lowest 

(28.1) was recorded with interaction.

4.2. jjaggeedja&.,Ig^.ts.gssm 

4.2.1 r 1 jai.

Ihe data on the residual effect of rice genotypes 

and nitrogen management practices on the plant height of 

fodder oowpea are presented in Table 23*

Over the r esidual nitrogen sanagenent paractiees 

after rioe» plant hei^^t of succeeding fodder cowpea not 

varied significantly due to residual effect of rice geno­

types. Maximum plant height (2^.1 cm) was recorded with 

the plot where Mangala grown, cotspared to Jaya

i.e . ?2 (24.6 cm).

Over the residual effect of rice genotypest plant 

height of succeeding fodder cowpea not varied significantly 

due to residual nitrogen nanagement praotioes after rioe. 

However, fflaximum plant height (29.0 cm) was recorded with 

residual effect of 112 kg/ha through U3C root zone place­

ment (Tg) and the least plant height (20*4 cm) was recorded 

with no nitrogen (T^).



Tabl« 23* Residual «ffeot of rioe genotypes and
nitrogen management practices on plant
height (eiŝ  of ô wpea

Nitrogen nanagement praoticet Genotypes

Mai^a la 
(^l)

Jay a
(Vg)

— Mean

Control (no nitrogen) 20.0 20.9 20.4

*2
112 kg/ha as urea all basal 24.4 22.8 23.6

112 kg/ha as urea in 3 splits 27.7 23.5 25.6

*4
112 kg/ha as RPCU all basal 25.8 22.1 24.0

*5
112 kg/ha as UG all basal 26.6 22.8 24.7

112 kg/ha as USO root zone
plaoement 28.1 30.0 29.0

h
56
56

kg/ha as RFCU basal **- 
kgAa as urea in 2 splits 23.x 24.0 23.6

56
56

kgAa ss UG bMal 
kg/ha as urea in 2 splits 24.3 26.1 25.2

S
56

56

kg/ha as USG root zone
plaoe&r.en t +
kg/hs as urea in 2 splits 25.7 29.5 27.6

Mean 25.1 24.6

Genotypes Nitrogen 
nanagetnent

• f  test

S.SB 1 

C.D. (at % )

1.111 2.357

Inter­
action

NS

1.486

RPCU * Roek phosphate coated urea

UG « Urea gyp sun

USG « Urea super granules
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Plant height of sueoeedii^ fodder cowpea not varlod 

sii^nif ioantly due to interaction of residual effect of 

rioe genotypes and residual nitrogen managenie nt praotioes 

after rioe. Maxifflum plant hei^t (29*9 on) was observed 

with ^2 ^6 interaction and the lowest {20,0 on) was 

observed with interaction.

4 .2 .2  ilmpktr 9t

The data on the residual effeot of rioe genotypes 

and nitrogen management praotioes on the number of branches 

per plant of suooeeding fodder cowpea are presented in 

Table 24.

Over the residual nitro^n mansgetsen t practices 

after rice, number of branches per plant of succeeding 

fodder cowpea not varied significantly due to residual 

effeot of rice genotypes. More number of branches (3.2) 

was recorded with plot where Mangala was grown con-

pared to Jayu, i.e. (3*D*

Over the residual effect of rice genotypes, number 

of branohes per plant of succeeding fodder cowpea not 

varied significantly due to residual nitrogen oanageiBent 

practices after rice, however, store branches (3.3) was 

recorded with 3  ̂ kg/ha through USC basal 36 kg/ha



Table 24* Residual effeot of rioe genotypes and
nitrogen fflanagsDent praotioes on nuisbiv
of branohes in oowpea

nitrogen manageaent praotices
Gsnotypes

Mangala Jaya

(Vg)

^1 Control (no nitrogen) 2.5 2.3 2.4

*2
112 kg/ha as urea all liasal 3.3 3.2 3.2

112 kg/ha as urea in 3 splits 3.3 3.3 3.3

*4
112 kg/ha as RPCU all basal 3.3 3.1 3.2

112 kg/ha as UG all basal 3.1 3.1 3.1

112 ke/ha. as USG root zone 
plaoenent 3.5 3.4 3.4

h
56
56

kg/ha as R>CU basal * 
kg/ha as urea in 2 splits 3.3 3.3 3.5

h
56
56

kg/ha as UG basal '*■ 
kg/ha as urea in 2 splits 3.3 3.3 3.3

56

56

kg/ha as USG root zone 
plaoement + 

kg/ha as urea in 2 splits 3.6 3.4 3.5

Mean 3.2 3.2

Genotypes Nitrogen 
management

Inter-
aotion

•JF* test MS • MS

SJte ± 0.091 0.194 0.045

C.P.Cat 5^) 0.556 -

HPCU

UQ

USO

Urea gypsun

Urea super granules
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through urea in two splits (T^) and the Issst (2.4) was 

recorded with no nitrogen

NuDber of branohes per plant of suooeeding fodder 

oowpeanot varied significantly to interaction of residual 

effect of rice genotypes and residual nitrogen namgement 

practices after rice, however i acre branches (3*6) was 

recorded with interactions md the least (2*3) was

recorded with 7^ interact ton*

4.2.3 ^M§L.)L%s14

Th« data on the residual effect of rice genotypes 

and nitrogen management practices on the fodder yield of 

the succeeding fodder cowpea are presented in Table 25 

and i’ig.S.

Over the residual nitrogen managen ent practices after 

rice, there was significant difference in the fodder yield 

of succeeding fodder due to residual effect of rice

genotypes. Maxiaum fodder yield (9931 Icg/ha) was obtained 

with the plot whore Mangala (Vj) was grown and was signi­

ficantly superior to Jaya i.e . Vg (9219 kg/ha).

Over the residual effect of rice genotypes, fodder 

yield of succeeding cowpea varied significantly du e to 

residual nitrogen management practices. Mazinua fodder



Ta1t>l« 2 3 *  H«sidual «ff«et of rioe genotypes and
nitrogen management praotioes on fodder
yield (kg/ha) of eowpea

Nitrogen management praotioes Genotypes

e Mangala
(» ,)

Jaya

(Vg)

h
Control (no nitrogen^ 8717 7620 8168

h
112 kg/ha as urea all basal 10562 8660 9611

h
112 kg/ba as urea in 3 splits 10292 9443 9863

I 4
112 kg/ha as RPCU all basal 8753 8159 8456

*5
112 kg/ha as UO all basal 9801 8876 9339

**
112 kg/ha as USG root zone 

placement 10888 10339 10564

*7
56 kg/ha as RPCU basal +
36 kg/ha as uraa in 2 splits 8594 8414 8504

*8
56 kg/ha as UO Basal
56 kg/ha as urea in 2 splits 9432 9778 9605

^8
56 kg/ha as U3Q root zone 

placement 
56 kg/ha as urea in 2 splits 12442 11691 12067

Mean 9931 9219

Genotypes Nitrogen Inter-

*!• test

S.&m * 

C.D. (at

200.96

576.48

management 

• •

426,35 

1222.91

action

B

312.29

RPCU « Rook phosphate ooated urea
IK) « Urea gypsum

OSO « Urea super granules
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SUCCEEDING COWPEA FODDER Y IE L D  ( K g / h a ) .
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yield U2067 kg/ha) was olitalD«d with 36 kg/ha through 

USG root xone plaoement > $6 kg/ha through urea in tvo 

splits and was statistioally suptrior oonpared to

112 kg/ha through USG root zone plaeeicent i .e . Tg (10364 

kg/ha 112 kg A *  through urea in three splits i .«•

C9863 ke/iuk), 112 kg/ha through urea all basal i.e.

(9611 k g / h a 56 kg/ha through UG basal ♦ 56 kg/ha through 

urea in two splits i.e. Tg (9605 kg/ha)» 112 kg/ha through 

UG all basal i .e . (9339 kg/tmj, 56 kg/ha throu^ RFCU 

basal 56 kg/ha through urea in two splits i.e . (8504 

k(^/ha)« 112 kg/ha through UKU all basal i .e . (8456 

kg/ha; and no nitrogen i.e. (8168 kg/ha). However, 

there was no significant differenoe between T^and 

and Xgi Tg and Ag, T^and T^, T̂ eund Tg, Tg and Ig* 

and Tj, and T^, Tg and and and

and T^, and T^and and T^, Tj and T^and ani

Xhere was no signifiojit difference in fodder yield 

of suooeeding oowpea due to interaction residual effect of 

rice genotypes and residual nitro^n management laractioes. 

However, aaxioua fodder yield (12442 kg/ha) was obtained 

with Tg interaction and the least (7620 kg/ha) was 

obtainsd with interaotion.
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4.2 .4  Mitrogen oonoentratlon (per ognt) 
Id fPddgr

Ih« data on the residual effect of rice genotypes 

and nitrogen management praotices on the nitrogen con- 

oentration In suooeeding fodder oowpea are presented in 

Table 26.

Over the residual nitrogen m ai practices

after rice, there was no significant difference in the 

nitrogen concentration of the succeeding fodder covpea 

du e to residual effect of rice genotypes. Maximum 

nitrogen concentration (3*48^) was observed with the 

plot where Mangala was grown compared to Jaya i.e*

Vg (3.31>).

Oyer the residual effect of rice genotypes, there 

was no significant difference in the nitrogen concentra­

tion of cowpea due to residual nitrogen mam^ement prac> 

tioes. riowever, maximum nitrogen concentration (3.81';£) 

was observed with 112 kg/ha through USG root *on« place­

ment (Tgj ani the le^st (3.15^) was recorded with 112 kg/ha 

as UG all basal i.e . T^.

Uitrqgen conoentraticn in succeeding fodder oowpea 

not varied significantly due to the interaction of residual



Tablt 26. R«8ldual «ffeot of rioe gvnotypes and
nitrogen Danageotnt practices dn nitrogen
concentration in fodder cowpea

Nitrogen managemont practices Genotypes

Mangala Jcgra
-̂ fean

(Vj) <»2>

Control (no nitrogen) 3.24 3*14 3.19

h 112 kg/ha as urea all basal 3.59 3.13 3.36

h
112 kg/ha as urea in 3 splits 3.53 3.19 3.36

*4
112 kg/ha as RPGU all basal 3.58 3.37 3.47

112 kg/ha as UG all basal 3.02 3.27 3.15

112 kg/ha as USG root zone 
placement 3.75 3.87 3.81

56
56

kgAa as RICU basal 
kg/ha as urea in 2 splits 3.33 3.41 3.37

*8 56
56

kg/ha as UG basal + 
k(^4a as urea in 2 splits 3.43 3.10 3.26

*9 56

56

kg/lia as USG root zone 
placement 

k£/ha as urea in 2 splits 3.89 3.33 3.61

Mean 3.48 3.31

Genotypes Nitrogen
Qianage!oent

Inter-
action

•f* Test MS 
S.Sd ± 0.092

NS
0.195

ss
0.139

C.D.Cat - -

RPCU « Rook phosi^ate coateda urea

UG “ Urea gypsum

USG = Urea aupar granules
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•ffttot of rioa genotypes and residual nitrogen aanege- 

Bent praeticea* Maximum (3*87^) was reoorded with 

interaotion and the leaet (3*02) was recorded with 

interaotion*



DISCUSSION



A fl«ld cixperiuent was oonduotvd during 1983-84 

at the V«t land Is look, Main Researoh Station, Univer­

sity of Agricultural ^oienoest Bangalore to study the 

response of rioe genotypes of early and long duration to 

different souroes» tiae and method of nitrogen applioar* 

tion, to evalu&ta the relative effioienoy of aodified 

urea oaterials in iafluenoing the growth* grain yield 

as well as nitrogen use effioienoy* Besides* to assess 

the residual effect, if any, of different souroes, tins 

and method of nitrogen applio ^ion in kharif rioe on 

the growth oi suooeedihg fodder legume.

In general, the crop growth was normal without 

any inoidenoe of p««8ts and diseases* Weather oonditions 

were norcal with little deviations* An exnainatloo of 

the nean grain yield levels also revealed that the 

weather had apparently no adverse effect on the experi­

mental orop* Rainfall during the rioe crop growth period 

was 6^1*1 me.

Seed to seed duration of the genotypes under test 

were 121 (Mangala) and 136 (Jaya) days* They occupied 

the main field from 29th June to 2nd November (Mangala) 

and 29th June to 3th December (Jaya). Cowpea genotype 

&-I32 whioh was sown on 11th Jamary 1985 occupied the 

field for 30 days.

V. DISCUSSION
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iilo« genotypes •xhibit signlfioant differemes in 

dry matter acounulation* Averaged over the nitrogen narnge* 

oeat praotioest there was increase in dry matter aooumu- 

lation from panicle emergence to harvest. Fatnaik and 

Nanda and Thiesaegovda (1963) found that there vas

a rapid inorease 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 cent flowering. On an 

average, maximum dry matter accumulation of 17*7 g/hill 

and 22.4 g/hill was obtained during panicle erergenoe and 

at harvest* respectively. Whereas, Jaya produced maximum 

dry matter ^18.2 and 24.1 g/hill dur ing panicle emergence 

and at harvest, respeotivelyy compared to Mangala (17«2 

and 20.6 g/hill dur iqg panicle emergence and at harvest, 

respectively). The reason for higher dry matter accumu­

lation with Jaya msgr be possibly due to higher total dry 

matter production through more number of shoots (15*7 per 

hill) and also higher canopy as there was higher light 

absorption (34.0 per cent). Prathap Reddy (1982) observed 

similar differences and attributed the difference to the 

duration of thegenotyps and resulted in better utilisat­

ion of added and inherent nutrients from the soil. Higher 

dry matter accumulation through increased plant height.



■or« miBb«r of ahoots and physiologieally aotlT« gre«n 

l«av«« r«tain»d for a longor period were provttled rooa 

for inoreased pbotoaynthetlo aotivity was also explained 

by Blaok (1963) and Thiaaegowda (1963)*

Assessnent of total dry natter produotion during 

the growth period due to different genotypes indicated 

that higher total dry natter of 11696 kg/ha was obtained 

with «Jaya» whereas lowest (10090 kg/ha) was recorded 

with Mangala. The low dry natter with Mangala nay be due 

to reduced sixe of the photosynthesis ing surface (through 

less nunber of tillers and low level of light absorption) 

which n i ^ t  have cause reduction in crop growth. These 

consequently reduced the total straw yield produotion and 

in turn grain yield* This is in oonfirnation with the 

work of Subbaiah (1963)*

Msxinun grain yield of kg/ha was obtained with 

Jay a and it was 4243 kg/ha with Mangala. Jaya also re­

corded higher harirest index (43*0^) conpared to Mangala 

(41.9;*)* This indicates the efficiency of Jaya in con­

fer tipg part of dry natter towards eoononic yield. The 

lower harvest index in Mangala nay be due to tall stature* 

protracted tillering and produotion of non productive 

tillers* Sinilar results were reported by Prathap Reddy
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In general, the potential of a long duration geno* 

type like Jay a is higher* Yogeshwar Rao a 1.(1974). 

Harihara Reddy (1977)t Mangal Prasad and Rejendra Prasad 

(1980) and Sreerana Murthy (1964) reported that higher 

yield with a aedium duration genotypes ooopared to short 

duration genotypes. The aain feature vhioh seeas iaportant 

in a high yielding rioe Him Jaya was that it had oore 

number of panicles (12.8 per hill) at aaturity. Su^  a 

higher panicle per hill was possible due to better uti» 

lisation of available nutr ientB because of longer duration 

which Bight have helped in determining the r elatively more 

panicles. In addition^ it f woured the formation of bigger 

sised grains (28 g/1000 grain) which ultimately lead to 

heavier mean grain weight/hill. In addition, it favoured 

the ear length (21*5 on). This study agrees with that of 

^himmegowda (1983) who found that absolute panicles to 

be determinent factor of yield difference in rice crop*

The two rice genotypes studied also differed in their 

duration (Mangala 121 days and Jaya 156 days) and s e w a l  

workers reported that longer the duration higher the grain 

yield (Kr ishnnurthy ti &I*»1972| Panchakshariah ,

1972; Caniadharaiah, 1985 and Siddagai^aiah, 1983)*

(1982) that tall short duration genotypes recorded lower

harvest Index.
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Plant growth is dependent on the rate of accumu­

lation of dry matter. An adequate supply of plant 

nutrients is necessary for enhanced metabolic activity 

which in turn would influence plant growth* The dry 

matter accumulation in rice varied due to different 

nitrogen management practices. Based on the average value 

obtained from all the treatments, higher dry natter accu­

mulation as influenced by nitrogen management practices 

was obtained at harvest (23*4 g/hill) compared to 

panicle emergence stacs (17.7 g/hill). Maximum dry 

matter accumulation of 2B.3 g/hill at harvest was 

obtained with root zone placement of urea super granules 

at 112 1^/ha (Tg). This was followed by 56 Icg/ha as urea 

supergranules root zone placement 36 kg/ha as urea in 

two splits i.e. T^ (26.0 g/hill). T^ gave significantly 

higher dry matter accumulation compared to 36 kg/ha as 

RPCU basal ♦ 56 kg/ha as urea in two splits i.e. T^(23.9 

g / h i l l 112 kg/ha as RPCU all basal i.e . T  ̂ (23.6 g/hill), 

112 kg/ha as urea in three splits i.e. (22.4 g/hill),

112 kg/ha as urea all basal i.e . Tg (20.3 g/hill), 56 kg/ha 

as UG basal + 56 kg/ha '^urea in two splits i.e . Tg(20.2 

g/hill). Ihe lowest dry matter accumulation of 15 g/hill



was obtalnsd with no nitrogen (T^)« Ihe reason for hi^cr 

dry matter aoououlation with root zone placement of USG 

at 112 kg/ha nay possibly due to higher total dry Batter 

production through increased plant height (79*9 on), oore 

nuober of shoots vl90 per hill) and hi^er light absorp> 

tion (61.8)») and in turn might have provided room for in­

creased photosynthetio activity (Black, 1965)* Singh and 

Modgal (1978j 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 ^himmegowda (1983)« 

Continuous and efficient supply of nutrients during the 

period of crop growth by deep placement of ursa super- 

grunules may possibly due to the reduced nitrogen losses 

by leaching* denitrific ition and volatilisation through 

nitrogen losses through various mechaniaas depend on 

physico chemicil properties of soil. Similar increase 

in dry matter production due to deep placemmt of urea was 

reported by several earlier workers (Simsiman al»»1967j 

Reddy and Freeman, 1973; Rarababu, 1980j Prathap Heddy,

1982 and Sreerama Murthy, 1984)*

Assessment of total dry matter production during 

the ^owth period under different nitrogen management 

practices indicate that higher total dry matter of 12693 

k^̂ /ha was obtjdned with and was followed by (12047



kg/ha), (11483 kg/ha), Tj (11161 kgAa), T^(11078 kg/ha), 

T q (10757 kg/ha>, (10565 kg/ha), (10356 kg/ha). Tha 

lowar total dry natter (7779 kg/ha) was obtained with Tĵ .

In the present study, plants with no nitrogen reoordtd low 

plant growth rate and resulted in early senesoenoe and 

quick drying of leaves and in turn redueed the size of the 

photosynthetio surlace which oaased reduction in crop 

growth. These consequently redoeed the total straw yield 

production and in turn grain yield. This is in oonfiroity 

with the work of Hies ^  (1976), Subbaiah and Schlder

(1983^ and Ihimmegowda (1985 )•

The product of nucber of ^oots and plant height 

can be taken as an indication of the dry matter production 

of the plant durii^ the vegetative stages (Matsushima,

1980). These growth components can be cons idered for sub­

stantiating the straw yield variations. The aaximun nusber 

of dioots per hill (19.3) was obtained with T^. Whereas 

naximuiB plant height of 79.9 on and 77.8 cm was recorded 

witfl Tg and T^, respectively.

There was significant difference in straw yield due 

to nitrogen nanagenent praotioes. Deep placement of urea 

supergranules at 112 kg/ha (7476 kg/ha) recorded higher 

straw yield compared to other nitrogen management



praotioes (5884 to 6S66 kg/ha). Th« Iow«r straw yield 

(4408 kg/ha) was obtalntd with no nltrogan. Inoreaao la 

straw yield due to root zone placement of urea super* 

granules in the present inirestlgation finds suppwrt in 

the work of Raabahu (1980)t Prathap Reddy (1982) and 

^reeraoa Murthy (1984) who also reported sinilar results*

MaxiBum grain yield of 3336 kg/ha was obtained with 

Tg and was followed hy (3081 kg/ha) although tooth wtare 

on par with eaoh other* The lowest grain yield of 3371 

kg/ha was obtained withT^. ^he higher grain yield 

obtained with and Bight haye been due to adequate 

supply of nutrients throughout the growth period, beeause 

of continuous availability of oBmonia through slow ninerali* 

sation particularly in treatments receiving urea super* 

granules. These are quite in confirsity with the earlier 

findings, where root xone placement has given better 

results, especially in urea where split applicvtion of 

nitrogen is neither desirable nor poesible because of toe 

Buoh of standing water in the field acting as a i^ysical 

barrier for top dressing nitrogen at oritioal stages of 

plant growth (Pillai, 1981)* In soils where volatilisation 

and denitrification are the major nitrogen loss mechanisos, 

deep plaocQiant of nitrogen particularly has been found
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quit* bomfioial (Makk«lsen sd.»f 1978; Craswvll and 

Vl9X, 1979; Mikktlsan and De Datta, 1979} RambabUf I960; 

Bansal and Onanwar» 1981 and Filial and SrishnaDurthy* 

1983). Although in soils with high intarnal drainage 

and serious laaohing loss of addad nitrogen, it may not 

give the desired response*

The current energy crisis and higher price of ferti­

lizers warrants more efficient use of available nitrogenous 

fertilizers particularly for vet land rice. The role of 

slow nitrogen releasing modified urea materials are also 

increasingly being felt now in terms of increased nutrient 

availatillty k throughout the active ^owth of the crop. 

Rambabu (i960) and Tillai and Krishnamurthy (1983) re­

ported the favourable effect of imorporating urea super- 

granules 80 that ammonia is released slow sly an) 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-granules resulted in hi^^er 

apparent recovery followed by surface application of 

nitrogen as rock phosphate coated urea (Table 22). Here
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is •vident that nitrogen applied to th« roduood sono in 

loas autjoot to rapid minorallzation and Tolatiliaation 

eoBparod to aurfaoo application (Mao Hao and Anoajast 

1970; Soaaik, 1978 and Pillai and Vasadavan, 1978). This 

would axplain the higher uptake and reoo?ery of nitrogen 

fron urea applied to the redueed sone bjf deep plaeement. 

Deep placement of 30 per cent nitrogen as urea super* 

granules of 1 g followed top dreasing of the remaining 

nitrcgen aa urea in two splits lead to significant in­

crease in apparent recovery of nitrogen orer best split 

urea*

The nitrogen uptake with (131*3 kg/ha) waa high 

and this in turn might have had a heneficial effect on 

yield contributing factors. Increase in availability of 

nitrogen in aoil throughout the crop growth period witii 

urea aupergranules has been reported by several workers 

(Prathap ieddy* 1982; and Sreeraoa Mur thy, 1984). (Compa­

rison of total nitrogen uptake and apparent nitrcgsn re» 

cov^y (Table 21 and 22) indi«ited higher nitrogen uptake 

and recovery of nitrogen from root sone placea»nt of urea 

supergranules than from conventional urea. This probably 

indicates that root sone placement of urea supergranules 

minimises nitrogen loss due to denitrification thereby 

resulting in increase in nitrogen recovery as opined by



(Slmsiman 1967; Mangal Prasad and Kajendra Praaadi

1980 and Savant 1982) and resultad in increased

grain yield as observed by Sint l̂aohar sX, £l* (1979)i 

Aambabu (1980), Hajendra Irasad ^  (198 2) and Vijaya-

chandran and l^renadevi (1982).

The treatment with no nitrogen (T^) recorded low 

rate of dry aatter aocuculatlon and consequently the grain 

yield than other treatrr aits. The low nitrqgen status at Tj 

might have caused early senescence and this limited the 

photosynthesis in the panicle as well as in the leaves 

ffi^t have resulted in lower ^rain yield. Besides, a 

number of plant processes associated with the dnvelopoent 

of inflorescence are likely to be sensitive to low nutrient 

status. The nucber of panicles (8.1 per hill) and ruober 

of filled grains (74.5 per panicle; were low and con­

sequently this affected the grain yield. Suoh effects haw 

also been reported by Matsushiaa (1937» 196^)} Koyama and 

iJiaosrichard (1973 )l Krishnamurthy ^  §2.* (1976 )| i»hlva- 

nanjegowda «t (1976); Pillai (1981); -^bbaiah ^  jl . 

(1983) and Ihimmegowda (1963).

The nuaber of panicles were high (14.0 per hill) 

with Tg and was followed by T  ̂ (13.5 per hill). The lowest 

number (8.1 per hill) was obtained with Tj treatment.
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Sloilar increase in panicles per unit area (Sanohext 

1972i Tanaka fit 1979; Vijayakunar, 1979; and

'^inaja Rai and Kurthyt 1979^ panicle length (Lenka et al»« 

1976; and Vijayakutsar, 1979) due to appliOHtion of nitrogen 

were retorted earlier. Increase in panicle density due to 

root zone placement of urea supergranules (Singlachar»

1979; itambabu, 1980 and Rajendra Prasad e^ 1982) was

reported and the data obtained on the present investigation 

are in agreement with them. The treatments with Tg and 

were able to retain more panicles to give a high desnity 

of population* without aiy appreciable reduction in mean 

grains per panicle and as such it could add to an overall 

increase in grain yield. Similarlyt the number of grains 

per panicle were ranged from 88.5 to 95*8 in different 

nitrogen management practices whereast the lowest number 

of grains (74.5 p*̂ r panicle) were recorded with T^ treat­

ment. Increase in grain number per panicle due to nitrogen 

was reported by several workers (Fande and Mittra, 1970; 

^enkatesan and Thiagarajan, 1974 and Singlachar si. ai»» 

1979).

Nitrogen supplied to T  ̂ provided an adequate nirogen 

for the developaeot of panicle and probably helped to have 

larger number of spikelets per panicle through higher 

panicle length (22.0 cm) due to better nutritioni increased
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photoayothss to and er^anoed g tr ansloo otion of photo- 

synthate* to panicles from the plant pyrts vhioh might 

hare helped in an increased yield. This obsarYation is 

in confirmity with the results of Black (1965).

Hatsushina aĴ . (1968) working on rice found 

that hy making the plant to absorb nitrogen even after 

heading, the percentage of ripened grains, thousand 

grain weight and the yield oould be increased. Tanaka 

il967) and Hurata C196B) concluded that the question of 

increasing dry laatter production after flowering is the 

pre-requiaite for boosting up the yield of rice*

The higher grain yield with Tg and T^ ccni^ed to 

other treatm«rits 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. Increase in number of panicles owing to in- 

creise in nitrogen levels was reported by Tanaka ct al» 

(1958;, Abraham ai (1969), Pillai (1978, 1981),

De Datta (19B1) and Subbaiah sl*$ (1983).

The nitrogen content in grain (1.455^) was high with 

followed ly T^ (1.45?^), T^ (1.45^0, Tg 

(1.42>), T  ̂ (1.42/i), 12( 1. 42, )̂ and T^ (1.39^). The
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lowest Ditrogan oontent (1.17%) was obtainsd with 

treatiMntt whsreas in straw it was ranged from 0*74 to 

0*81 per cent with nitrogen aanagenent treatments. Ihe 

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 influence of 

nitrogen vas seen in increasing the protein content of 

grain and was reported by Fellers (1918)* Morman (1944) 

and Uopalaswamy and Raj (1977 }•

Rfidiial efftot Qf pr•ceding rice genotypss and 
f  Bidual PltrQieiL»aBait9B»ot practices on fodder

Green fodder yield due to residual effect of pro- 

ceding rice genotypes indicate that significantly highar 

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 yieldt5040 kg/ha) and nitrogen uptake (124*2 

kg/haj* T|te higher green fodder yield with the treatnent 

where Mangalawas grown may be due to the fact that tha 

uptake of nitrogen was less than the treatment wh«re Jaya 

was grown and the residue left over after preoedii^ Mangala 

a2|le to influence plant height (23*1 cm) and number of
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branches per plant (3»24) and add to an overall in- 

oreaae in green fodder yield. Rusael and Russel (1961) 

and Thifflicegowda (1983) opined that crops can influence 

their successors through nutrients they leave behind 

in the soil and through their residues.

The green fodder yield of covpea differed signi­

ficantly- due to residual effect of nitrogen icanagejBent 

practjcea. tiighcr green fodder (12067 kg/ha) was obtainsd 

with the residual effect of 56 kg/ha thr cugh USO root 

zone placement ^ 36 kg/ha throu^ urea in two splits 

applied to kharif rice crop. The lower green fodder 

yield (6163 kg/ha) was obtained with no nitrogen was due 

to lower plant height (27.6 om) and number of branches 

per plant (3*3)t Jansson (1963)* Broadbent and Nahashima 

(1968), Wssteraan and Kurtx (1972), Reddy and Rajendta 

Prasad (1977 )t i îngh and Sharma (1979) and Mat^al Frasad 

and Hajendra Prasad (1980) recorded significant residual 

effect of nitrogen applied through different sources on 

the succeeding wheat crop.



SUMMARY



A field •xporiment was oonduoted during 1983-84 

to studly the response of rioe genotypes of early an) 

long duration to different souroesi time and sethods of 

nitrogen application to identify the suitable sourcet 

time and oethod for different genotypes to maximise the 

rice yield. The major findir^a of the above investi­

gation are sutcmar ised below.

The dry matter aocumulation was higher with Jaya 

genotype ^panicle exergenoei 18*2 g/hill; at harvest) 

24*1 g/hill) compared to Mangala (panicle ecergenoe:

17.2 g/hillj at harvest: 20.6 g/hill).

Jaya recorded higher number of shoots hill 

(15.7)» panicles per hill (12.8), filled grains per 

punicle (97.9) and thousand grain wei/[̂ ht (28.6 g) con- 

pared to Mangala (number of shoots* 14.5; Panicles*10.0; 

billed grains*82.0; thousand grain weight* 2^.6 g).

Maximan light absorption (54.0 per cent; was 

obtained with Ja^a compared to Mangala (49*7 per cent).

Grain yield of 5040 kg/ha was obtained with Jaya 

and it was 4243 i%'/ha with Mangala. iitr 3U yield was 

higher with Jaya (6656 kg/ha) cojipared to Mangala 

(5847 icg/ha;.

1 - ■
VI. SUMMARY
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nitrogen management practices signifioantly in­

fluenced grain yield. Root xone placement of urea super* 

graiules at 112 kg/ha during planting recorded hi^er 

grain yield (^336 kg/ha) and it was on par with root 

zone placeirent of urea supergranules at 36 kgAia 

36 kci/ha as urea in two splits at tillering and panicle 

initiation C3CB1 k g / h a I h e  lowest grain yield of 3371 

kg/ha was obtained with no nitrogen*

Maximum straw yield of 7476 kg/ha was obtained 

with root sone placesrent of urea super gr anules at 112 

kg/ha during plantii^ followed by 36 kg/ha urea super- 

granules root zone placement 56 kg/ha as urea in the 

two splits at tillering and panicle initiation (6966 

kg/ha

lotttl number of shoots per riill (19.3 )f plant 

hijight (79*9 cm; and dry matter accumulation per hill 

at harvest (28*5 g> were high with root zone plaoerrent 

of urea surergranules at 112 kg/ha*

Yield components like number of panicles per hill 

(14*0>, number of filled grains per panicle (93*8) and

Nitrogen uptak« was higher with Jaya (124*2 kgAa)

oonpared to Mangala (103.9 kg/ha).
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thousand gralB veight (26.7 g) v«r« hlgh«r vith root i o m  

plaoesent of uroa suptr granules at 112 kg/ha.

mtrqgon uptaka Cl51*3 kg/ha) vaa highar with 

root sona plaoaaant of uraa attpar-granulaa at 112 kg/ha 

aod It waa on par with root zone plaoenant of area super- 

gramlaa at 36 kg/ha ^ 56 kg/ha as ur«a in tvo srlits at 

tillering: and paoiole InltlatioB (126.8 kgAa)* 

lowest nitrogen uptake (72*9 kg/ha) was obtained with 

no nitrogen.

Apparent nitrcigen reoovery of 92*1 per oent waa 

raoorded with root sone plaaenent of urea stipergranulea 

at 112 kg/ha oospared to 33*6 par oent with basal appli- 

oation of 11<̂ kg/ha urea*

Higher green fodder (9931 kg/ha) of oowpea i#a« 

obtained with preoediqg ohort duration Maqgala waa grown 

ooapared to duration Jaya (9219 kgAe)*

Haaidual affeot of nitrogen nanaeevent praotioaa 

also influ«aoad the t^een fodder yield* Rtaldual effeot 

of root sons plaoeaent of urea aupargranulea at $6 kg/ha  ̂

36 kg/ha urea in two aplita at tiHaring and at paniola 

initiation recorded higher graen foddar yield of 12067 kg/h<
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Ih« lowest green fodder yield of 8168 kgA* was obtained 

with residual effect of no nitrogen to kharif rioe*

Froa the jxasent Investigation it can be con­

cluded that for wet land rice, supply of nitrogen through 

root m zone placeoent of urea supergranules results in 

efficient utilization of nitrogen end increase in rioe 

yieUs co!sp<ared to rook phosphate coated urea, urea 

gypsuic and urea. Split application of urea proved 

better rather than coaplete basal application* Applicak- 

tion^of §6 kg/ha rock phosphate coated urea as basal *

^6 kg/ha as urea in two splits at tillering and panicle 

initiation proved better rather than basal application 

of 112 kg/ha rock phosphate coated urea.

i>uccessful crop of fodder cowpea can be grown with 

residual Koisturc and nutrients only in quick succession 

afttsr kbaril rice and this riee-fodder cowpea system can 

be adopted in tin tankfed areas where water is scarce 

after kharif r ice.
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