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A field experiment was confucted at Agricultural
College Farm, Bapetla dGuring the yesr 1988 €5 find 2ut
the influenee of graded levels of nitrogen (O, 40, 80 end
120 kg/ha) on the growth parmtefa and potential grain
f4lling in six rice varieties of three growth anratsi_én
crope (early, medium and late). The effect of K levels
and the varietal veriation 4n the growth psrameters,
yielé components and productivity were studied by collect~
ing the data ae per the standaré procedures, The grain
£411ing potential var asssessed by the specific gravity
method,

Late duration varieties (MTU 2067 andé MTU 2077) were
superior &n their productive efficiency due t2 high source
capecity (LAT end biomaesg) eink componente (penicles and



spikelet nurber) end harvest index. The graim €illing
potential aled wae hich in the late varieties f£511owed
by medium and early varieties.

Nitrogen levelp have favourably influenced the
grovth parametere, yield components and total prdductivity
and an enhancemént in all theee parameters wore ohserved
with an incresse in the N level from O ¢ta 120 kg W,

Grain filling potential 4in terms Of HD grain aled
wag high et higher levele of N (80 and 120 kg R). The
higher response of ND grain at higher K levels in thie
irvestigation can be attributed ¢> the prevalence of
cptimum temperatures, bright sunshine snd asbsence of
rainfall at the reproductive and ripening rhesee Of the

varieties,

Correl ation gtudies end path c¢sefficient analyeis
have revealed that HD grain which is the main component
of grain yield hae increseed with the totsl duration of
the crop end 18 Airectly influenced by ¢the panicle number
per equare metre.
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Rice, one of the major staple £00¢ crope Sccupies
en sres of ghout 41 million hectares in Inéia procucing
60 millfon tomnes of rice anmually. In Andhres Predesh,
1t 1o grown in e sres of 3.1 mi111on hectares procucing
7.0 milifon tonmep Of rice (19897.88) with en swverage
productivity of 2.26 t/ha (Redéy, 1989).

A platesu in grain yielé was resched in the nodern
rico varieties while the subseguent verieties showed Only
sapginel variation ané ¢ould not ylelé higher, cespite
mapagenant eveellisnce. A dreakthriugh i this situation
is only pessible theough shysfologicel memipulation of
the plant. Of the variscus means suggested for this wurpose,
the concept involving the megnitude of grain filling,
which is vefereé¢ ¢t> e9 High tensity Craie (HIG) 19 the
mont fmportant one heving o direct besring in emhancing
the yiele potential of vice (Venkestesweriu gt sl. 1988 a).

fice {» u sizture of different graces of grain such
a8 cheff, portislly filleg (v¥), psor, average, good end
high cemsity grain. These grein grader sve clespifies
basec on the specific gravity mothad, The specific grevity
of e grain inciceter the Cegres to which the cavity of



the hull e €filled and the deneity of carbohydrate
depogition in the grain. At 1.30 sp.gre, maximem
f4lling of grain is realised, and thece grains are
known a8 ‘high deneity greins' and exhibit maximum
potanuai £1114ing and test weight.

Tt {e estimated that the yield potential in rice
can further be increassed upto 30 per cent thraugh groster
nunber Of High Deneity Grain per penicle (vVankateswerlu
et al., 1986 b)), Rice varieties vary widely in the
production of HD Grain, indiceting that en increase in
the parcentage of heavier graine would correspandingly
improve the yield,

The nutritional significance of nitrogendus fegti~
lizers in crop production is well kndwn €0 plant
resesrchers ad well ae the farmers., This 4s beelcally
related tO the major involvement of nitrogen in the plant
metabolism, which ultimetely influences the growth and
productivity of cropes The {mportence of fereilizer
nitrogen in rice cultivetion hag been ptressed by sweral
wogkere (Ten Have, 1971y Verma, 1974 end Mahapatra, 1981).

rRice farmere are in the habit of epplying higher
levele of nitrocen than the reconmended dose, with a view
to realise higher grain yielde, Rut contrary to the
farmerse belief, {ncreassed nitrogen applicatisn will not



rasult in the proportionate incresse of grain yield,

but ingtead leads t> a high ceqt-—boagﬂg‘rcua. Further,
nitrogen application hes @ veried influemce on grain
€1114ng ale>. It is therefere egsential to identify

the optimum level of nitrogen st which the mﬁimm&
percentege of High Density Grain and grain yield can be
realised. |

The prerent imwestigation was undertaken to aesess
the grain £1lling potential in pix rice verieties of
different duratione under four levels of nitrogenous
fercilizsation,

The following were the specific objectives with
which the {nvestigatiotne were initiateds

1 To f£ind out the varietal variation in the growth
parameters and grain £4114mg potential of rice

varieties.

2 TS study the effect of nitrogen levele on the growth
peremeters with epecific emphasis on potential grain
£illing of rice verieties and

3 T0 evaluate the effect of growth durstion on the
grain £4114ng pdtential of rice varieties.
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CHAPTER IX
REVIEW OF LITERATURE

Gredn £1114ng in rice (Opysg sative L.) assumes
8 predominant role in view of ite Girect influence on
grain yleld. Pilling of the epikelets ¢2 fts full
potential by carbohydrates resultes in an increase of
high deneity grains and maximum grain £11ling leads ¢tO
snhanced yield potential., Any factor that affecee
grein £1114ing will have a definite effect on grain
vield wore particularly 0 with the aspplied nitrogen,

This review presents the findinge of earlier workers
an the varietal variation in grein £illing and influence
of nitrogen 9n the grawth paprsmeters 'ma other physiological
parameters including grain £11ling.

2.1 WEATHER PARMMETERS

Rice yields sre generally low during kharif saseon
(wet moneoon) during which a mejority of Indie's rice
crop g grown. Ffuch low yields are genepally attributed
to unfevaurable weather conditione like overcaet sky,
cloudy weather, high night temperatuges etc. which limie
the expreseion of the yield potentisl (Mupthy and Murty,
1978) «



Climatic factore greatly influence graim filling in
rice. Low grain £illing in early varieties during wet
season might be attributed to the adverse influence of
high reinfell, low solar radiation and high night
temperatures (Togeri{ eand Keeshiwekuras, 19%8 and Murty
end Murty, 1961).

The expresesion of the penicle nurber {s the function
of the environment particularly the light inteneity within
26 to 397C range of meen maximum temporature (Venkateewarlu

et sl., 1977,

The climatic conditions especielly that of low eslar
radietion Quring antheeis and ripening periode play a
crucisl role in grain €iliing (Murty and Murty, 1981).

2,2 GROWTH PARMMETERS
2.2,1 [lang heidht

Experimente conducted at IARY, during kherif season
with seven rice varieties at four nitrogen levels (0, 30,
60 end 90 kg/ha) indicated that incresced supply 5f nitrogen
from O to 90 Wy/he resulted in an incresse in plent height
(Mdshra g% 8les 1986), Eimilar findinge were alsd reported
by Kelyenikutty gt gl. (1969) and Fanchaksharsieh gt al.
(1972)



Experiments conducted at Maruteru during rebi 1966
with five early rice varieties ot four nitrogen levels
(0, 60, 120 and 180 kg/he) indiceted that an increase
in plant height was ohperved with an incresee in ¥ leyal
from O to 180 kg/ha (Murty gt gl., 1986). Similer
findings were alsd cbeerved by Redly @t al. (1987) during
kharif season,

2,2.2 Fumber of tillegs

Praced gt 2l. (1982) reported that tiller nurber
pignificently increaged with increased *N' levals fyrom
O to 150 kg/ha, fimilar vesults were reported by Pandhi
and Mighra (1968); Kalyanikutty gt al. (1969) and
Naterajan gt gl. (1974).

Murty et gl. (1986) observed an increasee in tillering
ability with an increesce in 'RN' level ranging fram O ¢2
180 kg/he in radi rice, Firflar findingr were allp |
obeerved by Reddy at el. (1987) end Tressd gt al. (1988),

2.2.3 pRiomess production

| The experimente of Remenujam end takharam Reo (1971 b)
with saven nitrogen levele revesled that biomeerp production
of rice plante per hill increased with an increase in
nitgagen level,



Murty et al. (1986) reported that increesed appli-
cation of 'R’ from O to> 120 kg/ha t2 rice crop had
increased the hiomase praduction but reduced the save
at the higheet 'N' level (180 kg/ha),

2.2.4 Llesf eres index

Fegede and Dedatta (1977) conducted field experimentp
on rice at IRRY with three levele of nitrogen (0, 60 and
120 kg/ha) and concluded that higher LAY valuse were
obgerved with the applicatisn of highest level of nitrogen
i.e., 120 kg/he at flowering stage. Similar resultes were
reported by Thorat and Patil (1977).

Reddy et al. (1987) observed that leaf area index
incresged with en increace in N level from O ¢ 90 kg/ha.
Thie wae supported by the findinge of Prasad gt al. (1987)
and Murty et al. (1988),

2.3 YIELD ARD YIELD COMPONENTE

2.3.1 Penicles/n’ an¢ panicle weight
Vergera gt sl. (1964) observed that plante with

shorter growth duration produced fewer panicles as waell
as epikelets/panicle.

Ten Have (1971) reported an incyease in panicle
weight with increase in N level upto 120 kg/he. Similaer
findinge ware reported by Verma (1974).
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Bxperiment confucted st Marutesu with four rice
varietiesz at four nitrogern levele (0, 30, 60 and 90 kg/ha)
indicated that panicle nmr/nz increased with an
increese in N levels from O ¢t> 90 kg/ha (Reddy et al..
1987) . fimilar findinge were obeerved earl fer by Ten Have
(1971), Rajagopolen gt al. (1974), fubhaish and Morachan
(1974) and Mishra gt 8l. (1986).

2.3.2 rilled araine/penicle

Tenske g% .ll* (1964) indicated that reduction in the
percentage of filled graine with high nitrogen application
wes Sue t5 mutual shading of leavess Turther with heevy
"1 appl ication, nunber of graine por panicle would be
legs pince there vere mény ginks vhen compared to the
capecity of source (Tanaka, 1972) .-

Bathkal end Patil (1968) reported incressed nurber
of greins per panicle with increseed N levels. FEimiler
findings were alsd repsrted by Kelyanikutty st al. (1969),

2.3.3 grainyield

Mshapetra snd fharma (1973) end vVenkatachari gt al.
(1978) £ound that grain yielde in rice increassed with an
increace in N level fyom O to 200 kg/ha. Similar £indinge
were obperved hy Dathkel and Patil (1968); Engenio ot al.
(21270), pav et el. (1971) and Yogeswara Red gt 3l. (1980) .



Experiments with six mié duretion cultivers at
Mandye shewed that grein yield increesed upto 120 kg ti/ha
(4nglachar, 1973). f£imilar results were reported by
Verma (1974), Thorat and Petil (1977) and Munegowd
Peniker (1977).

2,3.4 Stpa yield

Increaced eupply Of ntttbcjon (upto 90 kg/ha) had
increased the straw yield (Mishre 8% gl.. 1986). Similer
resulte were earlier reported by Thorat and Pardl (1977).

2,3.5 Hervest index

Fiel @ experimente vith five early rice verietiee at
three nitrogen levels (0, 60 and 120 kg/ha) indicatad
thet harveat index wae rlightly reduced st hicher level
of nitrogen (Thorat snd Petil, 1977). However, exverirents
on ssndy loam soils of Rajendrenagar indicated that harvest
index increesed with incresge in niteagen level upto
135 kg/he (Lstchanna and Yageswara Rad, 1977).

2.4 OGRAIN FILLING

2.4.1 Epikelet sterility

Togari and Kashiwakura (1988) reported an increase in
etepdlity at higher level of nitrogen and 1ow light intensity
in rice, fimilor findings were veported by esveral workers



(Krishnagwemy and Chandrasekharan, 15607 Relwani, 1962)
Kalyanikutty et al., 19697 Pande and Khan, 1969;
Ramamijam and Fakheram Rad, 197 a).

Grain £1l114ng in rice is dependent meinly on the
supply of the nutrients from the source (leaf) to> the
eink (epikelet and panicle) at the crucisl period of crop
growth (Pende and “han, 1969y §ikder =nd Dae Gupte, 1976;
and Murty and Murty, 1983). In view of thie it is
suggested that gdurce capacity at flowering should he
higher t2 realiee high filled grain nurber (Murty ené
rurty, 1983), Vergera gt al. (1966) reported the
accurrenge of lower grein filling in esrly and long
duration varieties, while Murty et al. (1975) ané Murty
and ‘urty (1980) obeerved lower grain f£11ling in medium
énd eerly types.

It wae opined that grain £illing is only éependent
on the climatic conditione at the ripening rhase but not
on the duratisn of varfety (Ffikder and Das Gupta, 1975
and Murty amnd Mugty, 1980).

The higher spikelet sterility in tropical asress may

be ceuged by reduced light intensity, heavy nitrogern supply

(0ta end Yamads, 1965), mutual ghading (IRR, 1968),
varietal characteristice (Murata 1969 and IRRI, 1968),
€951 temperaturee at anthesie (Vergers et al., 1970) or



genotype £eason interactione (Guevarrs and Chang, 196%5
and IRRI, 1967 d) or by combination of sny of theese
factors.

2.4.2 ligh deppity graln

verietal variation was observed in the proportion
of potentisl grain f£illing while s gracduel increere in
test welght waes obeerved among different grades of grein
ptarting from chaff ¢o high density grain (Anonymaue,1984),

High deneity grein wee found t» be the dominent grade
smong the graing contributing 50 per cent of the totel
spikeletes ot verious ¥ levele (0-200 kg/ha), Teet weight
increaped from poor ¢ high denpity grain (Anonymour,1987) .

Bxperiwents conducted et peven locatione of Indle by
the caoperatore of the Directorste of Rice Reseerch,
Rajendranager indicated that high deneity grain was the
dominant camponent of any genstype and the cultivare
popgeseing hisher proportion of high density grein will
have higher yielde. MHigh density grain did not improve
beyond SO kg N (Anonymoue, 1987).

Reddy gt al. (1988) reported that high density grain
index varied fromw 41 €5 68 in early verieties, S0 toO 61
in mid Quretion verieties and Bl €5 85 4n late curation
verieties,

11



Trials at IRRI, Phillippines indicated that high
dengity grain did not differ eignificantly among varieties
of different growth durations (Venkateswarlu et sl., 1987),

venkateswariu (1987) repartaa‘ that increased ¥
eppl {cation from O to 250 kg/he did not incresse the
number 9f HD graine. 2mong the four cultivare tested,
three 4ié not show much varisbility in HD grain et higher
levelg of ¥, On the other hand, in some varieties, the
nunbey Of KD grain increessed with {ncreased VW application.

Bxperimen te copducted et CRRI, Cuttatk with twelve
high yielding rice verieties (late, medium and early)
revesled that curatisn of crap growth had a gignificant
influerce on the proportion 2f HDG. The late quratiom
varieties showed higher percentage 9f HIO and filled graing
than early anéd wedium typee (famantapinhar and £2hu, 1987),

radmaje Reo (1986) reparted that among early, mid
and late duration rice verieties, late duration varieties
in general expressed better index tham the -odw end
early verieties.

The production of superior grade graine wars not
favoured by N apnlication. The grain grade index declined
with increasre in nitpogen level in all the cultivers tested,
irreepactive of crop duratiosn. However, higher levels of
nitragen contributed t5 more number 9f tillers, panicles,



LAY and totel drymatter with no influence sn 1000=grain
weight, but delayed the crop maturity by 5 ¢o 8 days
(radmaja Rao, 1988).

_ A ptudy On the praduction status of high density
grain in rice with esrly, medium and late verieties ot
5 nitrogen levele (0, 80, 100, 180 emd 200 kg/ha) indicatesd
that increassed nitrogen level gave higher yielde, but high
dengity grain wvas not eignt ficantly 4mproved (Raa'. 1987) .

2.5 CORRELATIONE

High deneity grain was reported ¢> be aseociated
poritively vith grawth durations, percentage of filled
graine, totsl spikelet number and graim weight per panicle
and negetively with chaff number per penicle (Farantasinher
end £shu, 198€)., The close relationship of duration end
grain yield with percentage of filled grains was also
reported by Rao (1987). 2 positive relationship between
HEG M grain yield in all the duration graups of verieties
was obgerved by Padmaja Reo (1988),

Path coefficient analyeis revesled that a high,
direct and popitive asrociation of percentage of filled
grain end total W yptake existed with HIC per panicle
(camenthasinhar end fahu, 1987).

13
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CHAPTER XXX

RATERIALE AND MWETHOLS

The details pertaining ¢to the seterisls usetd end the
mathodoliogy adopted in the investigaticon on "Influence of
graced levels of nitrogesn on grain £411iny potentiel of
zice varietios” are cescribed hercunder.

3.1 LOCATIOW

feudgier on fnflusnce ¢ graded levele of nitrogen on
grain £11lling potential of grice vericties were cerried out
et the Agricultural College Ferm, Bep=tla ceryus of
apéhre Predech Poricultursl Univegeity.

The College Fere 48 located at an plititude of S m
above wet, 159840 1atituce engé 80° 30'E 1atitucde end
6 % svay from Bay of Rmengel.

3,2 EEAFOM

The wain rice crop sesson is khorif (wet monsoont
June -« November, 1988),

33 EXPERIVENTAL SCIL

The expertimental so1l was of medium ¥ (350 kg/ha), low
in available (P (5,62 kg/he) medir in svailable R (235 kg/he)
with & i 8.2 ané BC 0,64 (m.mhos/cn at 25°0).

14



3.3.2 ghm

Metaorslogicsl ¢ats during crop period (June ¢o
fecerber, 1988) are furnished in the Tedle 1.

3+3:2 Iempegature

The veeckly rean maximue oné uinimun tanpsratures
Guring the Crop growth perisé (12-7-86 to 12-12-88) ranged
feom 34.47C ©o 20.8°C ané 26.°c eo 19,28°C respectively
with an eversges of meximur 31.8°C en¢ minteun 23.12%.
The mosn weekly tasperstures are highest during the month
of Suly with e maximum of 38.4°C and mintmun of 25.1%.

3.3.3 Relstive humictey
the weskly seen relative mmidity euring crop period

ranged botweed 69,0 €0 84.4 por cent with ar aveorage of
77.07 par cent.

3.3.4 Retnfal)

2 total of G682 mm rainfall wae received in 3N
rainy éays during the crop growth. The rainfall was
norsal except for twe wmonthe tmi an¢ feptember),
august ond Septevder sre the peak rainy monthe (36S.1 mm
and 207.7 me) resvectively. 2 majority of 67 per cont of
the ¢total rainfell wes received within 90 deye from eswing.



3,4 EXPERIMENTAL DETAILS

The experiment was laid sut in eplit-plot design
with three replicatione (Fig.l). The treatmente consisted
of eix varieties as main plots and four nitrogen levels
ae sub-plots.

2) “ain plots ~ Varieties : 6
(Tw> early durastion, two mid duration and two late
duration varisties).

Berly Vv, = rReed (IET 1444)
Vo = rhanyslekshmi (BT 1235)

Mia V, = Prathat (MU 3626)
- MTU 2400

Late Vg - Chaitenya (MTU 2067)
v6 « Keishnaveni (MTU 2077)

B) GSubeplots - Levelsp of nitrogen -~ 4
Ky = O kg/he
B, - 40 kg/ha
Hy = 120 kg/hs

nitrogen was applied in the following three split

doses uniformly to all the nitrogen treatmonts,

et éose i bapal
2nd dose hth at active tillering stage
Ird 6ose 4th st panicle initiation etage.

g
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N

Design: Split-Plot

Gross Plot:

4 x 3 m

Replications: 3

Fig. 1 FIELD LAYOUT PLAN ———f—-—
V3N VgN2 ViNg VN3 VaNg VaN3
V3Ng VgNy V4N2 Vo VoNg VaNy
V3Ng VgNg ViNg VsNy VaNy VgaN2
Vaha é VgN3 ViNg é VgNg Vs é VaNg
V2N2 é VshN2 VaNg é V4Ng VgN3 é ViN2
VaNy g VaNg Vg3 g V4No VeNy g ViNg
VaNg N VN3 V3Ng " Vghy VeN2 " ViNg
VaNg E VgNy V3No E VgNg VeNg E ViNy
ViNg g VahN2 VaN2 E VeN3 VsNy g VaN2
V{Ny - VaN3 VazhNg - VehNg Vg - V3N,
ViN2 VaNg VaNy VaN2 Va3 VaNg
ViNg V4N VaNg | [VaNy V5N2 VaNg
Ri1 R2 R3

Spacings 26 x 15 cm

Net Plot: 3.2 x 2.4 m Season: Kharif 1988
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The groee and net plot sise were 4 2 3 m and

3.2 x 2.4 m» respectively.

20 x 1% em,

The spacing adopted wae

FNecessary plant protectiem measures were sdopted

ap and wvhen required and care wae taken td protect the

crop from peste end éiseeses,

Yeristice

The characterietics of the early, medium and 1long

duration rice varieties used in this study sre given dbalow,

Particu- mma- Chaiw
1scs Resi 1 *”‘ Prabhat MTU 2400 twgi MTU 2077
Pagentage TI(N)1 x Cabarmati & IR B8x ™MTU 4407% MTU 4569x MTU 4569x%
co 29 VGL 12708 Ty 3 oL 26889 ARC S$984 ARC %984
MTU 6027x
18T 4620
Helight 110 108 118 10% 110 110
(em)
puration 108 120 130~ 138 180 180
(éaye) 138
Yield 5 5,5 ¢t 6 -1 8.5 6.5 6.0
(¢t/ha)
Grain Medium Long fhore Medium Medium “adium
type elender elender bold rlender slender plender
Resie~ Blast ftemborers - call BPH BPH
tant ¢o gallmidge midge |
ks el T e g LIS




1%
3.4.1 Pupsery

Mureery wee raiseé on 8 well prepared and levellied
geed bed. Cslculsted secad rate hared on the germination
parcentagee, spacing snd nurber of eeedlinge per hill wee
adopted, A seed rote of 62,5 kg/he was adopted with a
egeed heving 80 per cent germination in all the verietiee,
The eowing wes done on 12-7-1988, |

34442 ljdn f£leld precegxation

The main field wvae dry ploughed with trsctdr drawn
cultivar in the month £ May, 1988. water was let intd>
the field and the field wae puddled twice with tractor
in June, 1988, Tinally the field wes levelled and ledid osut
into 72 plote as per the field designy providing irrigation
channele, bunde and drainege channele suitebly,

3.4,3 Zgengolenting

Troneplenting wae @2ne on 18-8-1988 with a spacing
of 20 x 15 cm 8nd ¢twd seedlinge were planted per hill.

3.4.4 Mapuring

Uniform éope Of 40 P04 and 40 Xy0 kg/ha in the form
of pingle superphosphate end muriate of potash pespectively
wag spplied to all the plots and incorparated. Mitroagen
vag aprlied as per the treatmente in the form of ureas at
three stagee of crop growth.
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3.4.5 Gep £4124pg
Gap £41114ng wee Gone on the sixeh day after trens-

planting t2 maintain uniform plant population in esch
treatment.

3.4.6 pegding

weeding wae done twice on 20th and 40th day after
trangplanting.

3.4.7 ZIgpigation

A thin £1lm of water (2 cm) was meintained et planting
followed by about S om of continudus submergence till
physiolegicel maturity. Whenever nan ves applied,
water was drained sut on the rrevious day and the field wee
veflooded 24 houre after nitrogen appl ication,

3.4.8 [Plant protection

Prothylactic meagures were taken against brown plant
hopper (BPH) and etem borer by epraying 0.05% monocrstorhos
and the crop wae kept free »f pests and diseases,

3.4,9 Legvesting

then a majority of the graine and ptrav turned yellow,
border rows were harvested fifet, lesving the crop in the
net plot area. The net plote were harvested after remawing
§ gample hille in esch treatment for recording obeservstions,
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Threshing wee done seperately for each plot, OCrain and

straw from esch Dlot were pun dried to a conetant weight

end yleléd (t/ha) wae recorded at 14 per cent grain moisture
content.

3.8 OBESRVATIONE

The following data vere c¢ollected replication and
treatment wvises

3.5.1.1 Plapt heiohe: Plant height wae measured from ground
jevel to the tip of the ysungest leaf four times st 20, &9,
60 2P (IRRZ, 1980) .

3.5.1,2 Totsl tillexs/m’s Tiller counts were teken st four
times 1.,0., 20, 40, 60 and 80 daye &fter planting in each plot.

3.8.1.3 pBiomess production: Ten plants from ope matre row,
st rendom in the net plot were uprddted, washed to remwe

eoil, sun dried and miu aven dried at a temperature of Bo°C
for 72 houre till a constant weight (@) wae obtained. Bio-
mage of serial ehoot portions wae recdrdéad,

3.5.,1.4 Leaf sres {ndex: Twenty leaf Blades from the eample
plants of § hille were taken at randam and their tatel eres

wae mescurad by length X breadth method uring & conetant

tactor of 0.7%, The dry welights af lesves per emz wae



calculated, The leaf area por five hille was computed
from the tstal leaf blade weight of five hille and the
wveight per mz leaf area. Leaf areas index wap then computed

as per the formula given by Tanske gt gl. (1966).

£ £ : 1
LAT =  Tond erea covered ve niils X 6.8

3.8.1.5 Epeecific leaf weight(FLw): Leaf thicknees is

exprepced a® the dry weight of the leaf blade per unit
leef area 1,0., ma/dn- (Yoshids ot ales 1972). Twenty
leaf blades from five hille ware tsken out at random end
thae total leaf ares of the 20 leaf blader was measured and
then dry weights of the 20 leaf blades wae taken and then
FLW wae calculated, |

. welght of 20 lesves(mg)
i Bl 7rea of 20 !mn!#i ®

3.5:1.6 M Number of penicles from ore equere
matre in @ach plot was recorded.

3,5.2 [ogt hogvest obsaegvetions

3.5.2.1 Papicle weighgs Twenty five panicles from third
rov in the net plot ware collected rendomly and the waeight
of the twenty panicles (g) wes recorded.

3.5.2.2 7Total and filled graing: Totsl number of greine
and filled graine from twenty five panicles were counted

poperately.
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S.5¢2.3 J020-grain waight: Ranéom sample of 1000 grains
frar each trestment was taken ané welght recorded (g).

3.8.2.,4 Graip yiglgs weight of grain from net plot was
recorded after sunérying and expressed es ¢/he st 14
per cent grein moisture content.

3.502.5 Etraw yielg: veight of etraw from net plot wee
recorded after thorsugh sunérying ené expressed ss ¢/ha.

3.5.2.6 Hapvest fodex (HI)s Harvest fodex wes celculated
a8 per the folliowing formuls was exprepsed as parcentage,

" Grain yield (t/ha)
Harvapt ${ndex « o Bi5153 yiele (l?i ) ®x 100

3,6 GRALES OF GRAIN

vifferent gradee ©f grain vis., chaff, partially
£4lled, poOr, avarege, g09C ané High fensity Grain (FIG)
were sepersteé by specific gravity method (Padmeje Rao gt al.,
196835) using salt solutions,

The specific gravities ware maintsined st four lavaele
by mixing the tehle salt {sodfum chloride) in water as
éotailed olow, |

£pecific geevity  1.00

« Teap water
1,08 <« 90 g e3lt/litre
1.14 - 210 g palt/l ftve
135 « 300 g salt/litre.
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Powdered teble salt was uged for preparing the abwe
eolutions. The salt was mixed thoroughly until it ie

fully digsolved in water. A minioum of 2 litree solution

wap uged at a time for esch replication for convenience

of separation of different gredes of grain,.

PROCEDURE

1.

2.

3.

-

falt solutions of different epecific gravities were
prepared in different containere L.0., glass traughe
(Plate 1),

Fifty representative penicles from each plot were
collected, dried uniformly eo ae o maintain unifoem
moisture content. The gpikelete were threthed from
the panicles and the mixture of gradee of grain from
50 panicles wae weighed.

The semple of the mixed grain was placed in the
conteiner having 1,0 gpecific gravity eslution (tap
water) and was thorsughly stirred. 711 the floated
epikelete were etrained using a plastic meph, The
floated epikeletes coneieting of chaff and partially
£111ed (PF) spikelets were physicelly sepesrated and
their numher counted.

The grains submerged in the first container (ep.gr.l.0)
were taken sut and placed in the seconé glase trough



rlate 11 feparetion of different gradee of
grain by specific gravity method
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having ealt solution of the 1.06 specific gravity and
thorsughly stirred. The floated graine in thie container
were tsken out, washed, éried and their number counted.
Theee floated oneg repreecent podr grade graine,

The submerged grains in the recond container wvere teken
sut end placed 4in the third conteiner having ealt
eolution of the specific gravity of 1,14 and stirred
thoraughly, The flosted greims in thie conteiner were
taken out, washed, dried end their number wee counted.
These floated oSnes represent aversge grade grain.

The submerged graine in the third container were again
tsken aut and pleced in the fourth container having

palt eslution of the epecific gravity of 1.20 and

stirred thoroughly. The floated graine in thie container
were teken sut, warhed, dried and their number counted,
The flosted grains represent ¢ood grade grein,

Finally the graine submerged in the fourth container
heving speci fic gravity 1.20 ere the tigh Penpity Orain
(Mpc). These graine were taken out, washed thoroughly,

dried and nucher ¢dunted,

By £s5llowing the shove procedure the a4 £ferent grades

of graing obtained were ae follows:
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Epegific gravity Srade

1.00 (tap water) - Floated Chaff « partially filled(rr)
(To be separated physicelly)

1,06 ealt water « Floated Poor
1.14 ealt water « Floated -Averasge
1,20 malt water = Floated cood

1,20 salt water - Fudbmerged High Pensity Grain

After separation of different grades of rice grein,
the percentage and 1000-grain weight of the different
grades were assessed. |

3.7 CHEMICAL ANMALYEIS

Hitrogen: Plant sarples tsken at flowering and hervesting
gtager were util {zed ¢5 estimate the nitrogen content in
leaves, steme and grain £511owing the micro-kjeldahl
method (ACAC, 196S) as detailed below,

100 mg of the plant material was taken 4int> » 50 m}
micro kjeléshl flagk ¢5 which 2 ml Hyf0, wae sdded. The
contents were left overnight. Later they were heeted at
low temparature. H,0, wap edded in drope until the digest-
ing coluttm becomes clear. After digestiin the contents
were tranefecrraed ¢to micro digeetion set. &% boric ecid
vag taken 4in 150 ml beaker to which l=2 Grope Of mixed
indicatoy (Dromocresdlgreen~ 3 perts ¢ methyl red~2 pagte)
wee added. The tip of condenser vap dipped intd this
solution. 10 ml of 40% MaOH wes added in dietillation



flask and the Gigestion wae continued till FH, was
completely released. The contente of the beaker were
titrated against 0,08N nzao « Fitrogen pepr cent was
chtained by ueing the following formula.

m = Zitre value x 0,0007

Weight Of the substance 100

3.8 ETATIETICAL ANALYEIE

The dates were subjected t2 etatisticel ;cmttny
¢o> find sut the eignificence or Stherwise af the
treatments ueing micrs computer (DCM Spactra 31 KoFgO) .
Critical éifference wap calculated wherever 'f' taest
wag cignit!cmﬁt. Eimple corrvelation coefficients were
worked sut wherever necessary, 68 per Fnedecdr and
Cochran (1967), The correlstion cutﬂcimu were
partitioned intd their direct and indirect influencee
theough other ancillary componente on high dengity areine
es pay Dewey and lu (1989),




RESULTS



Resulte of fislé experiment on response of nitrogen
levels on grain £111ing potentisl of rice veristies on
sardy 10 sofle of Agricultural College Famm, Dapetle in
khaetf 1968 sre presenteé in thies chapter.

4.1 VARIETIES

Varieties tried in this experiment were of early (Rasi,
BPT 1238), mediun (Prabhat, NMTU 2400) and late (W™ 2067 ené
RTU 2077 curetion.

4.2 GCROWPH PARMETERS

Gs201

significant veristion in plant height vas Shserved
andty varietiss, nitrigen levaels anéd thofr interactions,
The variety MTU 2077 wap the tallest of gll the test varieties
at gll etages of crop grovth vis., 20, 40 eng 60 daye after
planting (4S, 71 ané 84 en) (Pig,3),

nitrogen level of 120 ko/he sesulted o mexinum plent
hefght of 44, 75 ant 05 an &t 20, 40 and 60 DAY followed dy
80 kp/ha (42, 69 and 62 en) which wap st par with ft. lowest
plant height was recorded in a1l the test vorfetics at *0° ®
lovel (37, 62 and 70 em).
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Table 1: Weekly meteorological dste during crop eeason

oo 0 T T rei
3::: Date and monﬁh Maxt Min :;?;fity (1zm) gayzy
28 8 - 14 July 3444 26.0 62,0 26,0 1
a9 18 - 21 * 33,0 24.8 76,86 88,0 3
3o 22 - 28 * 31,7 28,1 76,64 23,8 2
N 29 -~ 4 Aug. 31,7 24,9 72.07 33.% 2
32 S$-21 * 3za 24,7 88,71 146,1 3
a3 12 - 18 *® 32.6 24.7 82.57 68,7 3
34 19 - 28 *° 32.1 25,6 76.57 10,10 1
38 26 - 1 sept, 32.0 24.9 B6.71 86,70 2
36 2~ 8 " 32,3 2547 80,57 23.30 2
37 9 « 18 ¢ 31.9 25,3 72,23 6,20 2
38 16 - 22 ¢ ' 1.2 28,0 81.28 @%.,20 2
39 23 - 29 . 31.5 28,2 84.86 84,00 F |
40 30 « 6 Oet. 3.6 25,7 84,57 51.2 3
41 7-13 ° 32,3 23.7 76,43 10,30 1
42 14 - 20 * 33.4 21.2 68,07 ad -
43 21 - 27 * 32.4 25,8 76443 “ =
44 28 « 3 nev, 30.9 22,1 7.7 5.9 @
48 4 -0 * 31.4 21,0 69,90 - -
46 11 « 17 * 31,3 19,2 66,21 - =
41 16 » 24 1.0 18.0 71.57 d -
48 25 - 30 ¢ 30.4 18,9 66,00 - “
‘9 1 - 7 m' 3002 18.3 19.38 L4 -
50 8 -34 ° 28,8 19,28 84.4 118.3 3

Total 7315 831,78 1773.62 @888,2 w

Hean 31,8 23.12 11,07 - n
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20 20 30 B0 D2 BD B4 DD DO DT DB DD 4B 41 40 43 44 4B 4B 47 40 40 BB
STANDARD WEEKS \
B c D

A = MAXIMUM TEMPERATURE (°C)
B = MINIMUM TEMPERATURE (*C)

C = MEAN RELATIVE HUMIDITY (%)
D = RAIN FALL (mm)

WEEKLY METEOROLOGICAL DATA DURING
THE CROP PERIOD
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Table 2: Plant height ('m) at different etagees of crop growth

Plant "eight (em)

Ritrogan .
levels 20 DAP 40 _DAP 6™ DAP -
(xg/ha) 1ET  BPT FTU »TU MTU MTU Mean IET BFT MTU TU MU ¥T Mean  IET 3PT ¥TU MTU MU MTY ann
© 1444 1235 3626 2400 2067 2077 1444 1235 3626 2400 2067 20717 1444 1235 3626 2400 2067 2077
o 37.0 37.0 38.4 34.0 36.0 40.0 37.0 66.0 60.0 52,0 61.0 59.0 72.0 62.0 = - 70.0 73.0 63.0 74.0 70.0
40 39.0 41.0 41.0 %.0 39.0 44.0 40.0 69.0 68.0 64.0 64.0 63.0 61.0 65.0 - - 78.c B0.0 69.0 B80.0 77.0
8o '43.0 43.0 43.0 38.0 43.0 45.0 42.0 73.0 73.0 65.0 68.0 64.0 69.0 69.0 - = 82.c 4.0 77.0 87.0 82.0
12¢ 45.0 44.0 45.0 39.0 44.0 48.0  44.0 77.06  77.0 73.0 72.0 72.0 B82.0 75.0 - - 84.0 B85.0 T9.0 94.0 BS.0
.-an 41.0 42.0 42.0 37.0 4.0 45.0 o 71.0 69.0 $4.0 £6.0 &4.0 71.0 - - 78.0 81.0 7T2.0 B4.9
'F test CD at 5% cv % 'F' test CD at 5% cv % 'P' test cr at % cr %
Varieties sig. 3.0 T.2.2 sig. . 2.0 Z.5 sig. 3.0 2.2
Hitrogen levels Eig. 1.0 - Siq. -1.0 - - Sig. 1.0 - 2
Interac .ion
vx Bk gig. 1.5 - sig. 1.9 - sig. 2.5 -
ExV sig. 2.3 - Sig. 2.6 - sig. 3.2 -

.
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4.1.3 Relative humidity

The weekly mean relative humiéity during crop
period ranged between 69,0 ¢> 84.4 per cent with an
avevage of 77,07 per cent.

44104 Ratnfel)

A ¢total of 888,2 m rainfell was recéived in 31
rainy daye Guring the crop grovwthe The rainfsll wap
normal except £or tws monthe (Auguet and Eeptember).
auguet and feptermber are the pesk rainy monthe (365.1 =mm
ené 20%.7 mm) reepectively. A mejority of 87 per cent of
the total rainfall wae recefived within S0 deye from sowing.

442 GROWTH PARMNIBTERE

4.2.1 Zlapt heiant at aiffercnt stagee of cxdb arowth

(Teble 2)

Eignificent veriation in plant height wap obperved
enong varieties, nitrogen levelr and their interactione.
The variety MTU 2077 wap the tallest of gll the test
verietieoe ot all steger of crop growth viz,, 20, 40 and
60 daye after plenting (4%, 71 end 84 cm) (Fig.3.

nitrogen level of 120 kg/he resulted in maxi{mmn plant
heidht of 44, 75 and 85 om at 20, 40 and GO DAP falloved
by 80 kg/hma (42, €69 and 82 cm) which war at par with it.
Lowest plant height wee recorded in all the teet varieties
at ‘0" ¥ level (37, 62 end 70 om).



Teble 3: FPunber of tillerse at different stagses 5f crop growth

Titrogen Pumber of tillers per squere metre
levelse
0 DAP
(kafbe)  pEr—mm—T— R P T T TR e
1444 1235 3626 2400 2067 1444 1235 3626 2400 2067 2077
o 233 259 285 266 237 273 254 25¢ 274 270 286 299 320 300
e 288 297 290 303 288 296 293 302 300 330 320 349 342 364
80 340 336 290 332 357 341 349 381 361 360 424 430 448 438
120 400 373 35 357 409 359 377 2 448 466 400 448 486 475 468
t'ean 317 316 298 3184 320 17 338 350 340 369 391 396
'F* geet CD AL 5% . CV ¥ . 'P* test. CD at S%¥ .V %
Nitrogen levels fig. 14.0 - £iqg. 11.0 -
v xwN sig. 35,0 - £ig. 27.0 -
HxvV Eig. 35,0 - £1ig. 32,0 -




Table 3 contd...

N4 teogen _ Furber of tillere per sguare wetre
lovels 60 DAP i 80 TAP - -
(kg/ha) IST  BPT  WMTJ9  WI0  MIU NT0 Mesm IS8T  BPT WTU MIU NI0 W10  Mesn
1444 1235 3626 2400 2067 2077 1448 1235 3626 2400 2067 2077
e § 292 288 277 290 314 326 298 - - 308 302 316 326 310
40 363 378 396 343 336 347 369 - - 351 349 36% 350 365
80 453 3%0 422 442 444 450 446 - - 439 448 468 ‘ 450 451
120 471 435 428 464 476 475 467 - - 470 474 477 473 476
Mean 388 372 370 ‘ 385 392 399 - - 392 393 407 402
'F* test CD at S% v % 'F' test Ch at S% cv %
Varieties Siq. 13.0 4.9 8100 B.O 4.2
Joteraction
VB cig. 31.0 - NE - -
NxV €1q. 29,0 . RE o o

L]
»

b
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TILLER NUMBER AT DIFFERENT STAGES
OF CROP GROWTH
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The interaction effect of varietier and N levele
on plant height also wae significent at 20, 40 end €9 DAP
indiceting that increased plent height with increass 1in N
levels wae coOneietent in s veriety end at a W level, the
varietel behavicur aleo was unfirem,

4.2.2 Tiller nurber per egusye metre (Tsble 3)

Tiller number per eguare metre exhibited significant
aifferenges among verietics, ¥ levels and their intersctiom
et 40 and 60 DAP: Vertfetsl variation in tiller production
wap not significent at 20 CAP indicating that ell the
varietiesr had almoet a tillering potential in the initial
stages of crop gfowth while among N levels and V X W
tnteraction significent aifferences were obsarved at 20 DAP,

Tiller ing potential wae consietently high in MTU 2077
(396, 399 end 400 tillers/m’) and MTU 2067 (391, 392 and
407 tulenlna) at 40, 60 and B0 DAP, However the increase
in tiller ndnher from 40 DAP to 80 DAP wae megl igible.

The higheet ¥ level of 120 kg/he produced signifi-
cantly high number of tillers per eguare metre st 20, 40,
€0 ané B8O AP (377, 468, 467 and 476) followad by 80 kg
1/ha (349, 438, 446 end 451) and these twd levelp of ¥
vere glgnificantly superior to5 the rest of the N levele
(Figed) s Tiller number wae lowest in all the varieties
wvhen no nitedgen wae anplied.



Table 4: Biomase prodSuction at different stages of crop growth

Nitrogen Biomass praduction per square metrelg)
bpyhest 30 DAP 40 TAP
IBT BPT WTU HIU MTU MTU Mean IBT BPT NMTU MTU MTU HTU Mean
21444 X235 3628 2400 2067 2077 1444 1235 3626 2400 2087 2077
4] 101 102 105 108 111 116 107 162 1144 185 183 206 182 17
40 130 129 - 142 137 142 18 144 217 180 224. 220 252 221 219
80 166 175 197 207 202 218_= 164 292 238 313 30% 301 310 293
120 3197 201 208 223 213 224 210 ke § 237 333 342 338 338 318
flean 145 182 162 169 168 180 243 198 264 263 274 274
‘P goet CD ot K CV % sp* test CDOES% OV
Varieties 03 - 5.8 c4g. 10.0 4.3
vitrogen levele Slq. 8.0 - 819. 7.0 -
Interaction

2.8




.ABLE 4 contd...

Biowass production per square cetre {g)

Bitrogen
lovels
{kg/ha) 60 DAP 80 DAP Harvest
IET BPT MTU KTU TS MTU Fean &>y g BPT »TU MTU MTU NIy Mean IEY apr M MTT | patd = e an
1444 12335 3626 2400 2067 2077 1444 1235 3626 2400 2087 2077 1444 1228 3626 2400 206" L
[+ 196 185 245 27 249 259 233 - - 251 252 310 286 275 230 276 278 254 321 291 b20.3
~ 40 272 229 314 322 320 317 293 - - 324 33s 331 342 333 324 348 338 348 353 38C 342
B8O 365 317 377 385 396 364 367 - - 439 431 470 475 454 485 493 483 452 2l et 486
120 382 340 ‘420 321 428 430 4CQ - - 446 ) 448 491 482 467 49% 494 ’ 488 470 8532 384 492
Heean 304 267 340 3%0 351 3.43 - - 365 367 <02 396 384 402 365 381 422 3
'F' teat  CD at 5% o ox ‘P test cp at - X o2 3 TP test €D at X ¥ %
Verietica -~ 8ig. 11.0 3.8 Big. 8.0 4.8 © eig. 13,0 1.8
Bitrogen levels 8ig. 8.0 - . .8ig. 10.0 - Sigqg. 5.0 -
Intersction
VIR 8ig. 20.0 - Sig, 19.0 - £ig. 12.0 -
BExV sig. 19.0 - .. Siq. 18.0 - sig. 14.0 -
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STAGES OF CROP GROWTH
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Tillering ability wee significantly influenced by
V x M interation &t all the stagee Of crop growth @xcept
at 80 DAP,

4.2,3 (Table 4)

The data pertaining to the biomsee production (g)
per ecuere metre revealed that the differences in thie
parameter among t:he.kuuu. N levels and their inter-
action was significant at 46. 60 DAP and hmntf At
80 DAP, the bismase production varied significently amongy
varietiee end M levels but the interaction of V x N had
no eigrificant effect,

In the initial gtagee of crop grawth i.es, 8t 20 DAP
sll the varieties prodused similar quantity of biomass
ené the varietsl variation wae negligible and’uon-stgnificmt'
vhile ¥ levele and V x N interaction hed a significant

influance,

Blomass production was significantly high i MTU 2087
and MTU 2077 at 40, 60 and 80 DAP end harvest (274, 351,
401 and 422 in MTU 20679 274, 343, 396 and 413 in ¥TU 2077
and it war lowapt in the sarly varietiee.

Application of 120 kg 1/ha resulted in erignificently
high bismape production of 210, 316, 400, 467 and 495 g
at 20, 49, 60, 80 DAP and herveet and it hag declined



Table S ml ares index ot ¢ifferent stagep of crop gm

Jovels” m—sr-m% ﬁ_ﬂ'ﬂ—m—%azﬁ
(kg/he) MTO . vean
1444 1235 3626 2400 2067 20?? 1444 1238 207
-] 2,0 149 1.8 16 1.8 1.4 1.6 2.6 2.1 2.3 2.4 2,4 2,4 2.4
40 2.2 2,0 1.9 2,0 1.9 1.9 2.0 3.2 3.3 27 2.8 3.1 3.0 3.0
8o 2.3 2,2 2.6 2.2 2.4 2.8 2.3 4,0 4,3 3.2 4.1 4.6 4,4 4,2
120 2.8 2.4 2.9 2.3 30 2. 2.6 4.6 Q4T 448 4.8 S.4 8.3 4.8
Moan 22 2.1 202 2.0 23 1.9 3.6 3.6 3.3 3.4 3.9 3.8
*P' test Cb et 8% CV % ‘P' test CDat 5% CV %
Varietios ue 0 9.8 Sdg. 0.4 8,0
Hiteogen leveles tige. Cel “ 849. 0.2
Jntegaction
vyve B Sig. 0,32 - e =
R vV Edg. D8 - "B -




Table S contdeee

u{trag-n Leaf erea index
evels 60 DAP 80 pAP
{kg/ha) -
IE? BPT MTU MTU RKTU MTU Mean IBT BPT MTU WIU MTU MTU rean
1444 12358 3626 2400 2067 2077 1444 1235 3626 2400 2067 2077
o 1.4 1.4 2.4 2.8 2.% 2.6 2.2 - - 1.% 1.8 3.4 2.9 2.4
40 1.‘ :.2 3-3 3.‘ 3.2 3.‘ 2.8 e - 2.0 2.5 501 303 302
m 2.1 2.9 ‘.5 ‘.8 ‘.? ‘-6 3.9 - - C.O ‘.1 6-9 5.6 5.1
120 2.0 208 ‘09 409 SQS 5.. ‘.2 - - ‘.3 ‘.3 80‘ 7.0 6.0
Vean lo? 203 3.6 4.0 4.0 4.0 - - 2.9 302 509 ‘07
*F' test CD at S8 Cv % ‘F* test Ch ot % CV %
Varieties sig. 0.3 7.0 £ig. O.4 12,0
Hitrogen levels Eig. 0.8 - cig. 0.4 a
JXptegaction
vy R Siqo D.4 - 5!g. C.2 -
WNxvy Siq. 0.4 et Siq. 0.8 -
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Fig.6 LEAF ARFA INDEX AT DIFFERENT STAGES
OF CROP GROWTH
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Tadle 6: “pecific leaf weidht at different stager of crop growth

‘:?lfm ' Tpecific leaf veight(mg)
(ko/me}  For—Spr FT0 WU n;u MTU  Mesn IBT BPT Pﬁ'ﬂﬂ'&l;u WIG  PTU  Vesn
1468 1235 2626 2400 2067 2077 1484 1235 3626 2400 2067 2077
o 5.8 S.8 6.4 5.8 6.0 5.7 5.9 6.5 6.3 6.4 6.2 6.5 6.4 6.4
¢ 6.7 5.6 6.5 6.3 5.9 5.7 6.1 6.3 6.4 6.3 6.4 6.6 6.4 6.4
80 6.8 6.8 6.9 6.6 6.8 6.7 6.8 B.5 6.5 6.5 6.4 6.6 6.5 6.5
120 6.6 6.8 6.3 6.3 7.9 7.5 6.9 6.3 6.5 6.6 6.5 6.9 6.9 6.5
< een 6.5 6.3 6.5 6.2 6.6 6.4 6.5 6.8 6.5 6.5 6.6 6.5
‘Ff test Ch at 5% CVv % *F* teet CD at 5% CV %
varietiers fig. 0.2 2.4 £1g. 0.1 1.4
Nitrogen levels £ig. C.1 - ' £4g. 0,06 @ =
Intexaction
van £ig. 0.2 - £1g. 0.2 -
NxV £ig.  ©.2 - stg. 0.2 -




Table 6 contdeee

nitragen Epecific leaf wolghtimg)
el i A
L 14441235 3626 2400 2067 2077 " 144¢ 1235 3626 2400 2067 2077 i
o T02 6e8 6.9 5% 7T 81 Tl 6.8 6.5 6.0 6.5 6.3 6,3
4 Te3 647 6.6 6.2 727 8.3 7.1 - = 6.6 6.0 6.5 6.5 6,9
80 73 707 T3 6e2 7.9 8,9 78 = - 6e7 6ol 6,7 6.5 6.5
120 Tel Te8 708 6.5 T8 91 7.6 - - 6.7 6.9 6.9 6,7 6.8
slean Te2 Te3 0 642 T8 8.6 o= - 6.6 6,3 6,7 6.4
‘P gest Ch ot % CV % 'P* test Cp ot S% cv o
Verietiecs 8ig. 0.3 8.0 £ig. O.1 4.7
nierogen levele sig. 0s2 “ S4g. (1% | s
Jnteraction
Ve W ne « - ne = -
RxV BE - - ne o =




4.3
greduelly end significantly with a reduction in the ¥
level, The lowest biomase production wae reslised et

the '0' ¥ level (Fig.S).

Veriety niteogen intersction eignificantly {nfluenced
the biomase production at 20, 40, 60 DAP and hervest.

4¢2.4 Loaf ogpes index at ¢ifferent stages Of crop
growth (Table S)

leaf erea index (LAI) differed significantly among
the varieties, N levels and their intaeraction at different
stages 9f crop growth, Pyt the interaction wae not
significent at ¢© DAP, Increased nitrogen application
eignificently incressed the leaf sres index, 2pplication
of 120 kg F/ha rerulted in maximum leaf asrea index (6,0)
than the other N levels (Fig.6). £ignificantly higher
LAT values were recorded in MTU 2067 (B8.4) at 120 kg N/ha
£oll9wed by BO kg /he (6,9)., LA wae minimum with all
test variotiep when nd nitrogen wee applied, The puperin-
vity of MTU 2067 wae meintained with regarde to LAY
throughsut the crop gravth,

4.2,% €Cpecific leaf weight (ELW) at g_g_fqgnt steges
2. 8x9p gepowsh (Teble 6)
fignificant difforencesr in specific lesf weight were
chsarved among varioties, M levele and their intersctions
at diffarent stages of crop growth. But the intersction
wvae not eignificent at 60 and 80 LAP. Applicaetion of




Table 7: Pumber of penicles per sguare metre end panicle weight{q)
Tierogen

ET0 T U
1238 3626 2400 2067

o 263 236 225 265 252 259 206 1e2 1,7 2.0 1.8 1.9 2,2 1.8
40 323 284 252 289 340 282 292 1e3 1.8 23 1.9 2.1 2,7 2.0
8 3SSs 294 297 M7 374 3% 328 1.6 2.1 2.5 2.6 2.6 3.8 2,8
120 age 218 289 323 381 3%S 341 18 2,0 2.8 2.5 2.9 3,7 2.6
roen 326 277 261 298 337 30 1.5 1.9 2.3 2,2 2.8 3.1
7' ¢est Chat S ¢V % ‘P cant Cbaet 5% cv R
Varieties £ig. 6 1.6 Sige 0.2 67
itrogen levele Big. [ - ig. Oe 1 -
Jotegaction
VR ® g, 8 - cige 0.2 -
Sxv g, 8 - £ig. 0,2 -

Vb




120 kg ®¥/ha resulted in maximum epecific leaf welght
than the other 'N' levels. Eignificently higher FLW
values were pecorded in MTU 20687 at 120 kg ¥/ha (6.9 mg)
followed by 80 kg ¥/ha (6,7 mg)le FLW wasp minimum in a1l
teet varieties when nd nitrogen wap epplied. The super-
fority of MTU 2067 in FLY wae maintained throughsut the
crop growth,

4,3 YIELD COMPONENTE AND GRAIN YIELD

4.3.1 pepigles/n’ snd penicle weight

Penicles/m® snd penicle weight differed significantly
among varieties, nitrogen levels and thedir intersctions
(Teble 7). The veriety MTU 2067 produced significantly
high nunber 9f panicles (337) end wae superior to Rapi(324),
MTU 2077 (310), MTU 2400 (298), BrT1235 (277) =né Pradbhat
(261)« The variety MTU 2077 produced heavier panicles
(3,1 g) gompared ¢o Othepr varieties,

Application of 120 kg N/ha rasulted i{n meximum number
of panicles per sgusre metre (343) end panicle weight!(2.6 g)
end with a reduction in the nitrogen level, the panicle
nunber and panicle weight have decreased gradually(Table 7),

Intearaction hotween N levels and verietiep wae signifi-
cant, MTU 2067 gecorded maximum panicles (381) at 120 kg
¥/ha and wes on par with 80 kg N/ha (374). MTU 2077 recdrded



maximum panicle weight (3.8 g) at 80 kg N/ha and was on
par with 120 kg F/he (3.7 ¢g)« Lowest number of panicles
ané panicle weight were recorded in all the varieties
vhen nitragen wae not spplied.

4.3,2 fpikelet number per equare metre (10™°) (Teble 6)

Teble 83 fpikelet nurdber per sguare metre tlo"’)

N{itrogen - | Zsiégggﬁ
levels MTU

U
(kg/ha) 1444 1235 36286 2400 2067 2077 reen

o 125 1% 173 203 232 321 208

40 190 231 214 222 338 389 265

80 244 277 244 296 387 610 343

120 287 308 29¢ 29 476 651 3Iss
Mean 212 283 231 288 357 493

i S

F ¢cest CD at 5% v %

Veriaties £49. 6 5.7
nitrogen levels £ig. 4 -
Iptsxection
Ve N £dg, il -
NxV £4g. ? -

Number of fpikelete per esguere metre exhibited
rignificant variation amdng varietiep and nitrogen levele.
T¢ wae Bigheet in the variety MIU 2077 (498 x 10™7) and wee
oraduslly decressed in MTU 2067 (357 x 10™), MTU 2400
(285 x 107™), prr 1235 (253 x 10°%), mrU 3626 (231 x 107



Table 9: Crain snd straw yielde

Ritzrooen Grain yield(t/ha) . Ttrew yleldlt/ha)
¢ :g';h.:)’ Varieties Varieties
IET BPT MIU  MIU  MIU MWIU Meam I&T DBPT NTU  WIU  MIU0  MIU HNeen
1444 1235 3626 2800 2067 2077 1444 1235 3626 2400 2067 2077
o 3.0 2.8 3.6 3.7 4.2 3.8 3.5 4.1 3.5 4.3 3.9 4.9 4.5 4.2
& 3.9 3.8 4.2 4.6 4.8 4.6 4.2 4.3 3.9 4.8 4.7 5.9 S.1 4.8
80 5.3 4.8 4.9  Se2 5.5 Sed4 S.1 5.6 5.1 6.0 S.8 7.2 6.4 6.0
120 Sed S.3 5.0 5.4 6.1 S.B S5 6.2 S.6 6.1 S.9 7.5 7.0 6.4
rean 4.4 4.1 4.4 4.7 S.1 4.8 Sel 45 S¢3  S.1 6.8 5.7
‘T test Cp ot 5% Cv % ‘'F* teet Cr at SX OV %
Verieties Fig. 0.2 6.3 4 ho 0.2 4.3
witragen levele £ig. 0.1 o £ig. 0.2 -
Intexaction |
LA cig. 0.3 - £ig. D.4 -
NV Eig. 013 - Slg. 0.3 "
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end IET 1444 (212 x 10°%). Among nitrogen levels, the
spikelet number per equare motre was maximum at 120 kg
¥ (388 x 10°%) followed by 80 kg N (343 x 10°3), 40 xg ®
(265 x 10™%) ang *0* ¥ (208 x 10°Y), The intersction
effect 0f V x M and N 2 V aleo wae pignificent.

4.3,3 w ‘t/hl)

Varietion in the grain yield was pignificent among
the varieties, nitrogen levels and varietal aitrséan |
intersction (Table 9). .stgniucaauy highest grein yteld.
o€ 8.1 t/he was reslired in MIU 2067 followed by MTU 2077
(4.8 t/ha) which wae on par with MTU 2400 (4.7 t/ha) and
superior to Rapt (4.4 t/he) end Prebhet (4.4 t/ha) which
in turn wers superior ¢o BPT 1235 (4.1 t/Mma)e Application
of 120 kg N/he resulted in maximum grain yield of 5,5 t/he
and wee superior ¢o 80 kg N/ha (5.1 t/he) followed Yy
40 kg ¥/ha (4.2 ¢/ha) and no nitrogen (3,8 ¢/he).

A1l the verieties yielded the lowest at the ‘0 N
level and exhibited a progreesive increase in grein yield
with an increare ir nitrogen level. However n® significent
differences in grain yleld were ohperved between 120 and
80 kg Wha i{n Prakhat, Ragl and MTU 2400 (Tig. 7).



4.3.4 Etpaw yield

ftraw yleld differed significently among varieties,
nitrogen levele and their interaction (Teble 9). Fignifi-
cantly maximum straw yield of 6.4 t/ha was recorded in
MTU 2067 followed by MTU 2077. Application of 120 kg N/ha
resulted in maximum strav yield (6.4 t/ha) and waﬁ superior
to> the rost of the nitrogen levele, Lowest etraw yield
(6.2 t/ha) wee recorded vhen nitrogen was ndt applied.

Verietal nitrogen interection had significantly
influenced the strav yield. MTU 2067 recorded maximum atraw
yield of 7.8 ¢/ha at 120 kg N/ha and wae on par with 80 kg
N/Mma (7.2 t¢/ha’s Al the eix varteties recorded lowest
strawv yielde in the non-nitrogen applied plots, MTU 2077
recorded maximum getraw yield (17.0 ¢t/ha) at 120 kg ¥/ha,
MTU 2400 anéd Prabhat recorded maximum strew yields at 120 kg
F/Mma (5.9 and 6.1 t/ha) and were on par with 80 kg N/ha
(S¢8 and 6,0 t/he), whereas Ragi and BPT 123§ recorded
maximum ptraw yielde at 120 kg N/ha (6.2 and 5.6 t/he) and
were puperior to5 80 kg N/ha.

4,3.,5 Harvest gndex (HX)

Harvest index exhibited pignificant vaplation emong
varieties and nitrogen levels (Tsdble 10), The varietiss
MTU 2067, MTU 2077 ané Resi had eignificantly highest hexvest
index (46%) and were an par wWith MTU 2400 (45%) and superior

~ ANGRAU

Central Library
Hyderabad
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to Prabhat (44%) end BPT 12335 (46%)., 2pplication of 120 kg
and 80 Yy ¥/ha recorded maxizun harvest index of 47 per cent
vhich wee superior to the rest of the nitrogen levels., The

intersction of V x 1 (or) W % V wes not significant,

Pable 10¢ Rarvest index

Pitrogen farvest ingex()
I T
1444 1238 %26 2400 2086% 2077

) 42 41 €2 42 42 42 42
40 45 43 @™ - 43 43 1] a4
an . 47 43 48 47 4 47 47

120 48 44 47 o8 49 48 47
Hean 48 2¢ 4a¢ &S 4¢ 46
F tost Cteat S% cCvH
Verieties 81g. 1.0 1.9
ritrogen levels £Lg. 1.0 @
Antegaction
Vv B ne - I
B 3 4 wy - ™

4.3.6 lroductivity por fielg cav (kn/he/day)

The productivity per €016 cay was high (SS.7) in TRT 1444
(Tedble 11) an¢ wos lowest &n MTU 2077 (§0.0).Rapt of the varie-
ties hed & procuctivity venging fyom 43.2 ta 7.1 kg/ha/hey.
Mong nitrogen levels, the procuctivity per f£ilelé day wee
maximur (53.9) et 320 kg/iW/ha end has graduslly decl ined with
a Gecrease in the nitrogen level, the lowest being recordsd
at the lovest level of O kg Whe (36.8).



Table 12: Thebologicel data

Hitrogen Total éuration Flowerirg cumtion
levels . — - . . . . .
{kg/he) varieties Varietiee _
IET . BPT W10 L ®IU . MTU  ®TU . Mean . IET . BPT . WIU . MTO . MIU . M10  Mean
1844 1235 3626 2400 2067 2077 1464 1235 3626 2400 2067 2077
o 108 116 127 132 148 150 . 130. 78 €6 97 3102 118 120 100
40 112 . 120 . 130 137 150 154. 134 8¢ - 51 100 107 121 123 104
80 116 124 133 140 154 186 137 86 94 103 110 124 126 107
120 121 127 137 143 158 160 141 91 97 107 113 128 130 111

Mean 114 322 132 138 153 188 8s 92 102 108 123 125




Table 1il: Productivity per fleld day (Wg/he/Cay)

TR T T
levels — M0 Mean
(kg/ha) 1444 1235 3626 2400 2067 207M

SRR T e

o 413 34,6 396 38,1 37,2 33,0 36.8
& 806 40,0 44,2 4S.1 42,7 371 4244
80 65.8 54,0 50,0 498 6.2 4.6 0.0

120 62:8 S76 E9,0 S0.0 @96 (6.4 S1.9
tiean $5.7 47,1 &8.4 45.6 43,2 40,0

b sa Tmoe i e s A W et

4.3.7 Ihenological gats
The flowering Guration wap longer (123 and 125 daye)
in late curstion varietiee (Tedble 12) viz,, MTU 2067 and

MTU 2077 £211lowad by (102 to 118) mediun Surstion varieties
(#TU 3626 end HTU 2600) and eerly durstion varisties (835 ¢o

92). 2 simfler trend wes ohserved in the totel curation,

4.8 CRAIV PILLINC POTENTIAL

404,12

4

v

(Teblo 13 ang Pig.8

4.4.1,1 Chaffy aeains rercentage of chaffy grain differee
significantly smong varfeties enc nitrogen lavele. Cheffy
graine were maximun in BPT 1235 (15,46%) followed bw Prabhat
(8,00 and MTU 2400 (7.2) which were at par with each other,



Table 131 Percentages of different grades of rice grain

utr_nqon Cha:f(%) Tartiallw £illed(%) Mor (%)
) le‘./:l;s J°T. BPT KTU KTU MTU MTU Mean IET zPr MTU MYU MTU MTV Mean IET BPT MTU MTY MTT M7 Maan
(xg/ha 1444 1235 3626 _2400 2067 2077 1444 2735 3626 2400 2067 2077 1444 1235 3626 240D 2067 2077
o 6.4 18.3 B.8 8.4 9.7 9.0 10.1 1.7 6.7 10.1 4.6 6.8 6.6 6.1 1.8 3.9 4.5 -0.9 2.7 3.1 2.8
40 4.5 12.5 8.0 7.2 8.1 B.4 8.1 1.5 7.1 11.5 4.6 5.9 4.0 5.8 2.5 3.6 4.7 0.7 4.1 1.8 2.9
.8 - 3.0 11.5 . 7.9 - 6.3 4.2 3.4 6.1 i.4 0.6 9.0 4.4 1.8 1.7 4.8- 3.3 3.1 4.7 2.1 1.8 2.0 2,9
120 5.5 19.3 7.4 6.8 . 4.7 5.9 6.3 2.6 9.4 5.9 2.5 1.3 3.3 4.2 1.8 4.7 3.3 2.0 2.0 2.0 2.6
Fean - 4.9 15.4 8.0 7.2 6.7 6.7 1.8 8.5 9.0 4.0 4.0 4.0 2.4 3.8 4.3 1.4 2.7 2.2
‘F' test CD at 5% OV % "P' test CD st 5% oV % 'F' test Cp at SX OV %
Varieties 8iqg. 1.0 14.9 sig. 1.0 16.0 £ig. 0.6 28.6
Fitrogen levels 8ig. 0.8 e sig. . 0.5 ne RS " -
!ntercc_tigg. - : ;
vxm B <] & 3 = . . us - i RS - -
Dxv C E5 - - ‘ns - - §S - -




TABLE -13 CONTD...

SFLEE 2% C71 . ... :
R{:r:‘gtn . Averaqe_ (%) . Good (%) High density arain (%)
. '(k:;h)‘ ** IET ~ BPT WIU0 MTU WTU NTU  ean  IET  BPT _MIU MIT MiJ MIU Fean  IET BPT #T0 MTU 119U MTU  Mean
bt 1444 1235 3626, .2400 2037 2077 © 1444 1233 3626. 2400 2067 2077 T444 1235 3626 2400 2067 2077
° 4.9.°5.3 7.0, 7303 4.2 2.4 4.4 15.6 9.9 15.4 3.5 4.9 3.1 8.7 $9.6 $55.1 53.6 80.0 71.7 75.9 67.7
&0 4.5 6.1 6.2 2,3 3.4 2.9 3.2 6.7 7.¢ 12.9 3.5 6.1 4.3 4.8 80,3 60.6 58.¢ Bl1.B 74.0 173.5 72.3
: ) Ve - z - 32 . N =8l s ¢
-80 ) 7.6 €4 1c.0 2.6 4.5 -2.0 .8.5 144 10.3 11.8 4.7 5.8 3,7 8.9 70.3 64.2 56,5 83.3 824 87.1 74.0
§ > 7.2 5.8 s .
120 5.3 B.2 8.3 #5 5 43 sI 11ly 7.8 142 §.2 8.2 3.7 8.7 72.9 47.6 61.0 789 82.7 82,3 71.0
4L AL = R Tt e z, . )
Reéan 5.6 6.5 7.9 2.7 3.7 2.3 . iil2 83 13.6 4.5 -3.5 3.7 73.3 s5.9 57.0 81.0 77.7 B8l.D
, .
L , ‘P! test CD at SX CV % 'Y test °“CD at 5% cv % 'F* test CD at 5% cv %
varieties viBig. - 1.0 20.0 8i3. = - 0.5: 17.0 ' s1g. 3.0 5.0
Eitrogen.levals 81q. ‘0.6 - sig. 0.9 - : siq- 2.0 -
Intersction. .., st f & ' i S
o ¥ W ES - - £S - - - ~ _
XV : - us w = =3 g - BS & - .
r'3 N X4 T - o —




Fia$. PERCENTAGES OF DVIFFERENT GRAPES
of RICE GrRAN - PURATION GROUPS

50

APAU Central Library
Acc: Ne: D 3 394
Nate: 6.9-92 |

T T s g oeony 4 1Y

1. MTuzeeg PURAT 1o N

1. MTU 2067 TUZAT oN Z. MU 20173



HIGH DENSITY GRAIN INDEX AMONG
DURATION GROUPS

Fig. 9
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In turn Prebhat, MTU 2067 an@ MTU 2077 (7.2, 6.7 and 6,7%)
were on per with each other. Resgi{ exhibited lowest number
of cheffy graine (4.7%),

Though nitrogen levele differed eignificantly, nd
consietent trend was obeerved among the nitrsgen levels
with regarde to the percentage of chaffy oraine, However
percentage of chaffy graing were high at '0' ¥ level.

The variety-nitrogen interaction wap not pignificent,

4.4.1.2 Parttelly filled (PF) grain: Pertislly f1lled
grain differed rignificently among varieties and nitrogen
leveles, Maximum °F per cent wap ohperved in Pn'ohit {(9.0)
which wae on par with BPTr 1235 (8.5). The lowest percentsge
of PF wae pecorded by Rasi (1,8),

PF por cent wag maximum (6.5) when nitrogen wae not
applied, wWhile nd congistant trend wae obperved amdng the
other nitrogen levels, The interaction effect of Vv x N or
¥ x V was nonepignificant,

4,4.1.3 P3op arade graing fignificent veristion smong
variotiee wer obgerved with regarde tO pPOdr grade grain,
while the differences amorg nitrogen levele (or) the inter~
ection effect was non-significant. Prabhat gecorded higher
nunber of poor grade graine (4.3%), £ollowed by BPT 1235
 (3.8%) which wer at par with it while the rest of the veriee
- tier had a eignificantly lower number of poor grade greins.



4.4.1.4 2verage grade graini The Jdifferences among
variatier and nitrogen levels im the averege grade grain

were etatirticelly significant. The average grede arain

wae maxfmum in Prabhz=t (7,9%) followed by BPT 1235 (6,5%)
vhich were at par with IEST 1444 (5.6%). The aversge grade
geain per cent was lowest in MTU 2077 (2.5) end MTU 2400(2.7).

The average grade grain per cent wae maximym at 80 kg
K/ha and it wee on par with 120 kg I level and signifi-
cantly higher than the osther nitrogen levels (0 and. 40 ®),
The interaction effect wap nonwsignificent,

4.4.1.5 gSood agade graim: Good grade grain differed
el{gnificantly smong verietier snd nitrogen levele, Prabhat

hed maximum good grain per cent (13,6) and it wae superior
to the rest of the varieties. ' '

The trend of good grade grain smong different nitrogen
levels wae incongistent, as aleo ig the case with interw
ection of variety-nitrogen.

4,4,1,6 High Pensity Srein(Hpa)s Percentages of high

densgity graine exhibited gignificant variztion emong
varietier and nitrogen levels. The varieties, MTU 2077
and MTU 2400 were superior ¢» the regt of the varieties
end had maximum high éensity grain percentages (61 and 81).
The lovert percentage of high éensity grain were othgerved
in MTU 3626 (57.0) and BPT 12385 (56.9),



Table 141 Weight of

Jifferent grales of r

2o grafan {q)

““"’g“{ / Chaff Partially filled o Poer
(i"’e )‘ IET  BPT MIU  MWTU MTU HKIU  Mean IET  EIT  MT°  MIU FIu KU Keas IsT BPT ¥TU MTY HKTY  HTU  VMean
9/ha 1444 1235 3626 2400 2067 2077 1444 1233 3625 24C0 2067 1377 1444 1238 I526 2400 2067 2077
° 2.3 3.2 4.9 4.4 2.8 3.2 3.5 11.4 7.9 15,7 12.3 13.6 10.5 12.0 12.2 18.3 22.8 20.4 17.4 17.6 18.1
40 2. 1.9 5.7 3.7 3.3 4.2 4.0 12,3 6.8 14.6 6.5 11.1 5.5 9.4 16,4 18.3 23.8 22.9 17.8 17.9 19.5
€0 . 2,0 S.5 S.8 2.9 6.9 6.7 5.0 13,1 11.8 16.1 14,3 10.4 6.3 12.0 18,7 21.4 24.4 23.5 18.8 23.5 21.9
120 2.3 4.4 4.4 2.7 6.1 3.9 4.0 12.6 8.9 17.5 16.3 11.2 7.1 12.4 14.6 19.5 322.5 23.4 24.0 20.6 20.8
Kean 2.4 4.2 5.2 3.4 4.8 4.5 12.3 9.1 1S5.8 12.3 11,6 7.3 1S.4 19,4 23.4 27.6 19.5 20.0
‘F' test CD at S¥ OV % 'Fi test €D at S% [ora 'F* test €D at 5% oV %
Varistiesn 84q. 0.6 19.7 8ig. 0.8 8.5 Sig. 1.5 6.4
Eitrogen ‘evels : gig. 2.50 - Sig 0.6 - Sig. 0.6 -
Interaction = .
vxn RS 0.60 - . HS o.71 - s1g. 1.03 -
T BExvV RS 1.2 - KS 1.45 - E8ig. 2.12 -

6




Fig. 10 THOUSAND GRAIN WEIGHT OF DIFFERENT
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61

Appl fcation of 80 kg t/he resulted in meximum percentage
of high denmsity grains (74¢) end it wae st par with 40 kg ¥/hs
(72) ané superior to the rest of the nitrogen levels. High
deneity grain porgentage increared uptd B0 kg MN/ha (74) and
then degreared at 120 kg F/ha (71,0) showing that high
nitrogen levele HIG % decressed (Fig.7). The intersctisn
effect wae non-eignificent.

40442

nin (g) (Table 14)

4e4.2.1 Chaffy arain weight of thousand chaffy graine
differed eignificently Gue to verieties and nitrogen levele.
Maximum welght (S.2) was recorded in Prsbhat end MTU 2067
(4,8) compared t» othep varfetiees, The chaffy grain weight
waf highest at 80 kg ¥/ha while the weights at the other
nitrogen levelps did not differ significently. The veriation
due to interagtion was asn-pignificent, |

€.8,2.,2 Dapeislly f£illed arping Thoueend grain weight of

partielly filled arain differed significently smong varisties
sné nitrogen levels. In Prebhat maximum weight (15.8) was
recorded compered tI the varietiep MTU 2400 (12,3, rael(12,3),
MTU 2067 (11.6) and MTU 2077 (7.3)« 2Application of 120 kg
N/ha rerulted in meximum weight (12,4 which uwas on par with
80 kg W/Mma (12,0) end O nitragen. The intersccion effsct

wog non-gignificant.,



4.4.2,3 Poor grede graint The weight of thousand powr
grade graing exhibited significant varietion among varietiers
end nitrogen levele. Prabhet recorded waximum weight of
poor grade grain (23.4) and wae at par with MTU 2400 (22,6)
but superior ¢o MTU 2077 (20,0), MTU 2067 (19.5), BPT 1235
(19,4) and Rasi (15.4). Among nitrogen levels 80 kg N/ he
resul ted in maximum weight of poor grade grainge (21,7)
fallowed by 120 kg (20,8) and 40 kg ¥/ha (19,5)« Lowest
thoueand grain weight wee recorded at O nitragen level,
Interaction effect of V x N wap not eignificant.

4.4.2.,4 2yerpge grade grain: Average grade grain weight
differed significantly among varieties and nitrogen levels.
Prabhat recorded highest everesge 100C=gfein weight (27)
followed by MTU 2400 (23,4), BPT 1235 (21,5), MTU 2067 (19.8),
MTU 2077 (20,5) and Raed (19.0). Application of 80 kg K/ha
refulted in maxioum grain weight (23,0) compared with other
three nitrogen leveleg. Lowest 1000egrain weight wag recorded
st O nitrogen level, The interaction effect was non-
eignificant.

4.442,5 G008 grafe greins: The thousend grein weight of
9906 grade grain exhibited eignificant verietion due ¢

varietier and nitrogen leveles, Prabhet recorded highest
1000ugnod gratn wedght (28,0) followed by MIU 2400 (23,0)
and lovest grain wedght wap dbeerved in MIU 2067 (19.%5) end
Raed (20,0), Nitrogen level of B0 kg N/ha resulted in
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maximum grain weight (22,8) hut wes 2t per with 120 kg
W/he and euperior €5 the rest of the nitrogen levele,
The integsction effect was non-significent.

4.4.2,6 High denpity arain: HIC weight ¢iffered eignifi-
cantly among verieties and nitrogen levels, Prabhst

recoréed eignificently higher high denpity grain weight
(30.6) followed by MTU 2400 (28,9), BPT 1235 (26.7),

Rapd (24.3), MTU 2067 (22.6) ené MTU 2077 (21.5)s 2ppli~
cation of 80 kg ¥/he resulted in meximum grain weight(26.7)
which was on par with 120 kg ¥/he (26,0), Lowest weight

of 1000 high density graine was recorded at *0' N level
end it wap o9n par with 40 kg ¥/ha, V 2 ¥ (o) NV
interaction effect wap non-gpignificant.

4.8 WNITRCGEN % AT FLOWERING (Teble 18)

4,5.1 Leaves

vitronen per cent 4aiffered elanificantly Sue €9
verietice and nitrogen levele, MTU 2077 vecorded higheet
nitrogen per cant in leeves (1.0), There sre no significent
difforencae in the lesf nitrsgen among other varieties,
application of 120 kg M/ha pesulted in maximur nitrogen
per cont {1,2) which was on par with 80 kg N/ha (1.1).
Thare wvae no efgnificant interactisn batwsen verieties amd
nitrogen levels,




Fitrogen per cent ac harvest

" Table 163
Sftro-;en X % in leaves N X in stem % X in gqrain
(“"'el)‘ Varieties Varieties Varies-es
kg/ha IET  RPT WIU FTU MTU MTU Hean - IST BPT  KIU MU HTU HiU  Mean " IET BFT U  ®TU ®-U  ®TU  Mean
1444 1235- 3626 2400 2067 2077 1444 1235 3626 2400 2067 2077 1444 1235 3616 2400 2067 2077
°° 0.42 0.42 .46 0.37 0.42. 0.46 0.43 0.18 0.28 0.18 0.18 0.23 0.28 0.22 0.B4 ©0.93 ©.88 0.38 0.93 0.98 GC.91
© .51 0.5 0.51 0.51 -0.51 0.60 0.53 0.23 0.32 0.32 0.28 0.28 0.37 0.20 1.10 1.1f 1.07 1.16 1.16 1.21 1.14
8o 0.65 0.79 0.74 0.70 0.74 0.74 ©.73 0.37 0.37 0,37 0.37 -0.37 0.51 0.29  1.40 1.65 1.5 1.54 1.72 1.77 1.63
120 0.74 ©0.7% D.79 ©.79 ©.79 0.88 ©.78 0.37 0.42 0.82 ©0.456 O.86 0.60 0.46 1,68 1.€% 1.77 1.72 1.91 1.%6 1.76
Bean 0.58 0.€5 0.63 0.59 C.62 0.65 0.29 0.234 0.32 0.32 0.34 0.44 1.30 1.33 1.35 1.32 1.43 1.46
‘P test CDat 5X V% ‘P test CDat 5% CVX 'F tet CDat =X o %
verieties 8ig.  0.06  13.2 T - stg..  0.06 26.7 sig. 0.1z 7.8
¥itrocsn levels Sig. 6,05 - Big. 6.08. - N Sig. 0.07 - *
Intersction '
tyxg ns - - e BS - - = - =
¥TxvV "ES - - ’ xS - - TS - 4




4,%,2 m

Fignificant differences in nitrogen per cent vere
obhgerved among varietise end nitrogen levele, MWTU 2077
recorded higheet nitrogen per cent (0.57) in stem compared
t> other five verleties, Mam stem N % (0.,6) wee
shserved at 120 kg /ha which wae on par with 80 kg N/he
(0.51) s Lowest nitrogen per cent wee recovded wh-n.
nitrogen was not epplied. Interaction wae nbt lnlgn!!icmt
due to varietiep and nitrogen levels. |

4.6 NITROGEN % AT HARVEST (Teble 16)

4.6.,1 leasvae

£4gnificant veriation in leef M % wae observed amang
varietiee and nitrogen levels., HMaximum nitrogen per cent -
of 0,66 wae cheerved in MTU 2077 when compared with other
varieties, 2pplication of 120 kg H/ha resulted in maximm
M % (0,84) followaed by 80 kg N/ha (0,74). ¥ % increesad
with incressed nitrogen levels, Interaction was not.
pignificent due to varietiss and nitrogen levels.

4,6.2 Stem

tdgnificant differances were abserved in N % among
varieties ané nitpogen levels, MTU zd*n ehiidited meximum
N % (0.44) followed by MTU 2067 (0.34), Application of 120 kg
N/ha rerulted in matimum N % (0,46) followed by 80 kg M/ha
(0,39) » Interection had no eignificent effect on varieties
and nitrogen levelss
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4.6.3 @raing

¥icrogen 8 a1 ffered u'uiﬂentl_y anong varieties and
nitroyam levels, OCrain K % was 'mutnimn (1.46) 1n MTU 2077
followed by MTU 2087 (1.,43), Meximum grain © ¥ of 1,76 wes
rocorded at 120 kg W/ha €3llowed by 80 kg B/he (1.63),
Variation due to varietel nitrogen interaction wes non-
significant, '

4.7 CORRELATION COEBFFICIENTE

The velues of simple correlation cdefficients hetween
high density grain and other grovth parametere .u'o prasented
in the Teble 17. Positive and significant coprelatione were
shserved between HIC and grain yield (0,3072), plent height
(0.4483). piomass production (7.3388), leef aree index
st flovering (0.4364). Penicles/m’ (0,5077) and filled
graing per panicle (0.3540), Eignificent and negative
correlation wap observed between HDG end test weight.

HDG wat aled negatively related €0 cheff and with all
the other grades of grain except good grade grain with which
1t had a significent and positive relation (+0,6728) (Teble 18),

Crain yield wae also positively related ¢ HDG(0,3072)
and negatively related ¢5 chaffy grains («0,4234) (Teble 18).

Total duretion of the crop, flowering duration and
vegatative phese were significantly and popitively related
to Hpe {0,544, 0,550, 0.5446) (Teble 19»).
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Tadle 171 Interrelz2icachires among pnyeiolonica®’ racsmessrs iz rice

" Groin Plant Tillerr Bicmass Riowase ~eaf faricles Test Filled ¥ %X at = X a* v % X NX o5
yield height flzwer-  produc- proruc- © area ~er 22 weignt SIFiRE/ flover- Iitwer- Msrvest harvesc hoaert Serelty
(t/ha)  (flowering)  iog) ticn tico e 95T ranfele  ing t-q {Yesver] lerew)Eteaine Toain

{flovering) (harvast) (flzwecing} {leaves” .s er: et

e ’g * *e .t
0.8923%* B ] 2.8543%° 0.0074 2.6405 O.819 2.6029 Q. 71972 S.C302 Q. BE380 £.I1%0

Grain yileld(t,xs) 1.0000 -0,2374° 0.85597° 0.871C-*
ot o ad *e -
fiont haight( 2 owering) 1.0000 0.0730  -0.1008 -0.0308  -C,1I3F ~2.2471  0.5998 -0.S836 ~0.C325 -0.1238 5.0074 0.1027 0.0642 +~, 248"
L2 4 . e e Be LX) ”e .t [
Tillers({flovering) 1.0000 0.8038 0.9327 « 7457 T.7868 0.0B16 0.5155 O.8516 S.€T%6 C.ES515 0.1297 0.9920 £.102¢
»e o e * e av o - e -
Bizmass productiop 1.000C  9.8701 0.779° 9.7436 0.2949 ©0,6185 ©.7291 .6262 £.7853  0.13°T 0.8697 ©.2188
{ flowering) s :
i . : v e g T Y +0 e *s
Biomass prxduction 1.0000 0.784C 9.7685 0.1475 0.5935 0.3905 ©.7043 O0.8844 0.0894 0.9412 C.11B4
(harvest. .
omia d »e ) e te .. .e ee .
“3;:'::_:,)"""" 18000 8.7210 -0.0857 ©0.8393 0.7639 <.€950 6.7522  0.0B11 0.8175 ©.4364
2 e *e *e e L 3]
Panicles/m . 1.0000 -0.1944 0.S472 0.7494 T.4502 D.€50C 0.C606 0.7253 D.€077
. L . %
"
Test weight = 1.000C¢ -0.1611 -5.022T 2.G774 0.1791 2.1-39 0.1%36 -0.7€66€
L 2 2 e £ -0 -
Pilled grains/panicle 1.0000 0.£742 2.595C 0.0674 -0.0381 5.€27: £.2840
ower » - .
'{im‘.’f % at flowering 1.0000 5.61°1  0.7762 A.0028 A.B178  0.1221
Hi n X. 8t flowaring ) e ze
(a . s . 1 .000C L7184 0.0941 £.°026 0.0816
?125332? ¥ aeRaryess ’ 1.200%  0.0662 0.856~ 5.1176
] b

figrogen % at harveoet _ 1.6000 C€.C9?¢  0.1120

(gtem)

Bitroge- % at harvast 1.000C 0.21€°
(grains) 1. 000 .22

= {~h ' pansicr Srains

* Stapificere at ©X level: - 4% Significent at 1X level

89




Teble 18: Correlation coefficients betwsen HIG and other important characters

G ve ‘r* value CGrain yield ve ‘r* value
Harvest Index ¥ 03419 HD grain - * 0,3072%*
G208 grade grain 4+ 0,6728** ' Good grade greim . . = 0,232S Wf
Zverage graée grein - 0,8370** Average grade qrain - 0.0739 nr
Poor grade grain 7 - 0,0366%* roor grade grain - 0.1849 nr
ragtially filled grain - 0.7726 **  partislly filled grein - o.zxéa e
Chaffy grain - 0.6998%% dxpffy grafin | | -v o.czsi"
Total epikelet mumber/m> Harveet Index | N 0.8553%*

+ 0.4877**

Total apﬁcelct mmber/mz + 0.,6504**

fpikelet murber/m> vs
Tilleéd grain mmbethz + 0,9259**
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Table 19: Corrveletion coefficients betwean HDC end
grovwth duration

‘p' value
Vegetative phaee 0. 5446*
rlowering duration : 0, 550*
Reproductive phase 043559
Total duretion 0e544°

4.8 PATH CORPFICISNT ANALYE IR

Path eoefficient anslyeie ie¢ er effective ¢201 in
enalyeing the direct and indirect ceuses Of different
cheracters and paves way t2 exemine specific forces that
govern €5 praoduce 8 given correlation: Thup correlations
in conjunction with path ¢defficient can give a beteer
ingite into the cause effoct reiauamtp between different
peirs of variebles (Flate 2).

Path coefficient snalyeis revealed that MIC wae uncer
the direct positive influence of mic;u/ma (0,7877), LAY
at flowering (0.5541), BMP ot flowering (0.5350) end ¢ a
certain extent the nusber of tillere at flowering (0.2408)
and grain N % at harvest (0,2294). High negative direct
effect on HDO wes menifested by the mMP st hegvest (1.0406),
failowed by 1ow negative direct effect by leaf N % (0,2468)
end plant hetght st flowering (0,2460) (Teble 20),



Flate 23 Path diagram ghowing ceuese-effect
:elcuomhtp of high Geneity grain
n rice
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Fumber of panlchs/ma hed a poritive direct effect
on HDC end vae suppdrted by {te indirect effect thraough
tiller number at flowering (0,%5962), BMP at hayvest (0,3823),
end flowering (0,5864), leaf N %X at flowering and grainm N %
ot harvest (0.5678 and 0,5498) and LAI at flowering (0,5463)
which ul timetely lead eo e poritive totel effect of 0,5072,

The direct effect (0.,5541) of LAY on HD graing wae
high and 4t had inéirect influence elsd thrmqh' £1l1ed
graine/panicle (0,4651), grain v ¥ at hervept to.tsso);

BMP at harvest (0,4344), P pt flowaring (0.,4316), leaf N %
at flowering (0,4232), leaf M ® at harvest (0,4168) and
tillers ot flowering (0,4138), Thue it hep resulted in

the tstal eianificent effect of 0,4364,

The HIG uwmes under the direct positive influence of
BEMP at flowering (0.5350) which har excerted fts effect
indirectly thraugh osther paremeters alsd nemely BHMP at
harvest (0.4655), grain B % at hagvest (0,4574) ., tillere
at flowering (0,4300), leaf N % at haprvest (0,4200) and
LAL at nmr!rig (0.4167)+ Its incirect effect via other
papamaters wae of 1low magnitude, |

Tillers/m> had & feshle poeitive dirvegt effect (0,2408)
on the HDGC and it vae supported by indirect effect through
BMP at harvest (0,2246), grein » % at hervest (0.,214¢),
leaf ¥ % at flowering and hegveet (0,2081), Ite indiresct




Toble 22:Fath coefficient sralyeis of growth and vield paramaters on High Densitv 7rain in rice

Plant Tillers aicomass Siomasc Lesf area Panicler Test Filied "X at %% &t X at o2 7% 2%

- neight (flowering. oroductiz., producticshn index & !r: wEtGht gqraine/ flowerinqg flowering harvers:t harvert harvees
(flowering) flowering) (harvaeswt (flow=ring’} pe ' £k panicle {lea.es! (stem! {leaver® {sier: {Graing)

Plact neight(flowering) ~0.2460 -0.01E. s.02:8 0.007% 9.0987 U.0608 -0.147% 0.1436 5.0080 0.c30% 3.001€ 2.0352 ~tee
*11loro{ f1ower ing) 0.0176 0.2408 2.1936 0.2246 9,178 0.1855 0.0196 ©2.1242 0,2051 2.157% 0,20 R.6232 2748
?f?’;:;g:?"“u"“ -0.0539 0.432¢ 2.£350 0.4655 0.4167 0.3978  0.1578 0.3309 0.390% 0,330  0.4201 3,072 £ 434
el e 0.032:  -0.970% -3.9054 -1.04C6 -0.8158 -0.7997  -0.1535 -0.6175 -0.9267 ~0.7229  -5.€31  -0.0930 -2.3°%¢
© Loaf arca inéex{flovering) ~0.2222 0.4138 3.4316 0.4344 0.5541 0.3995 -G.C475 0.4651 ©.4232 ©.3851 0.4168 £.C449 2,430
Paniclos, =" -0.1873 5. 5962 .5634 0.5822 0.5463 0.75T" -0.147% ©.4146 0.5678 .3412 0,492¢ T.0489 G, fi3%
ver: wala-: “0.C115 ~0.X1% ~.5087 -0,0028 9.0CLE D.0037 -0.0192 2.003)  2.C0004  ~0.ODIS -2.0034  —0.TC3I3  n oI
Pilled gri:ns/panicle 0.1234 -0.2992 -..2308 ~D.1255 -0.1775 -0.1157 0.C341 -C,2115 -0.1214 -0.1238  -0.128% .00 -C..114
B % at flovering(lecsvas) ~0.0080 ~0.2102 -£.1799 -6.2198 -0.1885 -0.1850 0.0056 -0.1417 -0.2468 -0.1513 -0.191f -0.0006 -£.I748
¥ % at floverirg(sten) o 111 ~0.058% -0.c362 -0.0632 ~..0623 -0.0404  -0.006% -C.0534 =-0.C550 -0.0897 -0.0545 -0.0082 -5.043C
R % at harvest (leavas) 0.06000 0.6033 2.0031 0.0035% 9.0C29 C€.0025 C.C007 0.CO24  5.0020 0.0028 2.0039 6.0 C.AC4
F % at harvest .stem) 0.0031 0.0039 . 0.7041 9,06077 - 0.0024 G018 0.0052 -2.0011 0.00N o.c028 0.0027 5.6362 ~.Cle
B % st harvast (grains) -0.0471 0.2C48 2.1962 9.2760° - 0.1876 0.1664 0.0352 2.1439  0.1922 ©.1612 0.196% 0.0214 n.239¢

The values anderlinec are direct effacts and other values are indirect effects
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Table 21: Influence of W levele o5n the grain £11ling potential

£

Chatff % BF % Poor % Awerage % cood % HD %
o 100 100 100 100 100 100
I 80 95 104 9s 78 106
80 60 ) 108 125 102 109
120 82 69 93 16 94 105
—Chatefx __ __PEX _ _ _Poor % __ _iverage ¥  __Good % _  _HDX
E_ W . .8 & 35 § . 3 »" L - ¥ mn T F ¥ T
o 10C 100 100 100 _lw 100 100 100 100 100 100 100 100 100 100 100 100 10O
4 6 ©8 88 102 109 7S 107 100 108 104 69 97 S5 86 130 113 104 103
B0 S9 B3 40 143 91 27 110 141 69 137 134 100 97 87 120 108 108 115

120 100 83 56 143 S7 3¢ 114 100 69 133 123 79 77 107 113 97 105 112

£ = Eorly " = Medfum L = Late

bl
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effects through oOther parameters was of very low magnitude
and the finel rerult of sll thege offecte wee an ineiginfi-

cent l1ow poesitive effect (0,1946),

Grain N % at harvest though hed a direct influence
veg feable end of very low magnitude.

The BEMP at hervest excerted s high direct negative
influente («1.,04) on the HDC mainly on ite own strength
end indirectly through the negative indirect influenge of
grain I % («0,9795), tillere at flovering (=0,9708), leef
N % st flowering and harvest (~0,9267 end =0,9203) end
BM® at flawering (=0,9084), However the fasble ef fect
thraugh other chu-ace.eet end the popitive effect through
plant hefoht hae finslly leed ¢5 an insigédficent poeitive
total effect of 0,1384,

The Ileaf ¥ % and the plant helght aled excerted direct
negative {nfluence on HDA though a vary low extent (=0,2468
and «0,2480), on their own strength, The direct sffect of
these two paramatare could heve increassed t> a large axtent
hut for the nullifying effect of positive Influence through
tegt welght, in the care of leaf W X% and LAY and maclll/hz
in the case 3£ plant height.
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CHAPTER V
DIECUESION

The observations recorded in the present study on
the influence of graded levels 5f nitrogen on the growth
paremeters and grain f£illing potentiel of six rice varieties
are discuseed hereunder in the light of the abailable
1iterature.

8.1 CROWTH PARMBTERE
5.1.1 2leps hedaht

The plent height at 20, 40 and 60 DAP war uniformly
high in the late duration verieties (MTU 2067 ené MTU 2077)
and at higher N levels (60 and 120 kg/ha). The plents in
the no nitrogen plote invepisbly recorded lowest plent
height, The trend of increased plant height with increased
¥ level was uniformly obeegzved in all the varietier, as has
8leo besn reparted by Mishra gt als (1986)r Kelyanikutty
et 2l. (1969); Panchaeksheraish gt al., (1972)y Murty st al.
(1986) » Reddy et al. (1987) and Presed g% al. (1982). The
variety MTU 2077 wae the tellest (84 cmw) of al) the test

varioties.

5.1.2 Zillere Der equare metre
In the initiel stages of tillering (20 DAP), the varietsl
variation wag not etatistically significant indicating that

76
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ell the varieties had the rave tillering potentisl. However,
at the later stagee of crop growth {.e., 40,60 anéd 80 DAP,
the tillering potentisl was highest in the late duration
varieties (MTU 2067 and MTU 2077) followed by mid Suration
(Prabhat, NTU 2400) snd early Auration verietiee (Rasi and
BPT 1238%),

At all the stages of ¢rop growth the tillering was
lowest in the non nitragem applied plante and has progre=
peively increased with fncreased levele of nitrogen. The
same trend was Obegerved in sll the varietics, Eimilar
results were reparted by Murty gt al, (1986) ) Reddy et al,
(1987) 7 Prased g% zl. (1982)3 Pandey and Mishra (1968);
Kalysnikutty gt al. (1969) end Matarajen gt al. (1974},

S«1.3 Ricmase production.

The vigdur of the plante in the initisl stages of
crop growth (20 pAP) wae similar in el! the verieties but
aiffered eignificantly st later stages. The biomase
production was élqnuzcantly high in the late duretion
varietier £31lowed by medium duratisn verieties snd ves
1oveet in the carly varieties at 40, 60 ang BO DAP,

pitesgen spplication hae markedly improved the biomsss
production in all the varieties, the maximum being recorded
at the highest level 5f 120 kg !¥/ha end hae decreaced
grafually ¢3 the lowest level of nitrogen in all the verdeties
as hat eleo been reported by Murty @t al. (1986) and
Remanujem and Eakheram Rao (1971 bb.
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Seled Leaof prea index (LAY)

The edurce cepacity ee evidenced by leaf area index
did not differ markedly among the varieties at 20 pap,
However with sdvancement of crop growth at 40 LAP, the
leaf srea index was eignificantly high in the late and
early duration varfeties. In gencral the LAY in a8 variety
wap meximum at flowering end in the esrly varieties, LAX
decreased at 60 DAP evidantly due t0 the senescenge of
leaves in the post flowering phase. The lete duration
varieties maintained a uniformly high source capscity than
the medium and early varietiee,

The source capacity exhibited a significent and
progrecpive increace from O M €9 120 ko N/ha. 2 eimiler
trendd wer ohserved by Reddy gt al. (19687) Murey gt al.(1988))
Prasad et 81, (1987)y Pagade and repatta (1977) and Thorat
end Patil (1977). Thie can be edtributed ¢o the vigorous
vegetetive grovth end higher tillering potentisl at higher
N level,

5.1.8 fpegific leaf weight (ELW)

The differencee in FL¥ amdng verictier vere not marked
upts 40 DAP, However et 60 and B0 DAF, lste varieties
axhibited high FLW than eerly and medium cduration variaties.
Higher ¥ levele (B0 ané 120 kg/ha) lead t2 hicher £1.¥ 4n
8ll the verioties and fIW was leapt at the lower It level
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(0 end 40 \g/Mha). At 60 DAP, the varietal variation of
€LV within a N level and among the N levele within a

veriety were inconsietent and statistically non-eignificent.

In gereral the vigour end growth of seedlinge
intemme of plant height, tillering, biomass pracduction,
LAI and ELW wae high in the late duration varieties £ollowed
by mid duration varieties and early duration varieties.
Thie cen be ascribed to the longer field curation and »
correeponding higher nutrient reguirement of the verfetiss
vith an increseing field duration,

The ssurce capacity, tillering and plent height have
exhibited an incressing trend with an {ncrease in ¥ level
from O €2 120 kg and thie may be attributed t2 the luxurient
vegetative growth et higher levels Of nitrogen ¢oupnled with
higher tillering potential, .

Se2 YIZLD COMPONENTE

S.2,1 Panicle numbepr por sguare metre qnd pn]g_xtcu voight

In general late duration varieties had higher penicle
nunber end heavier panicles than the early and medium
duration varieties ¢ hae aled deen reported by Vergera
&t al. (1984),

Highep 'N' lavel of 120 kg invariehly resulted in
higher panicle nunbey and heavy panicles in all the
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varieties and a gredual reduction in the panicle nunber
and weight wee evident with a reduction in the N level.
This i# in agreement with the findinge of Reddy et asl.
(1987) s Mishrs et 2l. (1986)) Rejagopalen gt al. (1974)

end Ten Have(l971). Thie con be sttributed to the ef‘ect
of N levele on the tillering potentiel and edurce capacity.

$.2,2 fpikelets pox pquare metrs

Late duration varieties exhibited higher number of
spikelete per square metre (425 x 1077) followed by medium
duretion vepfeties (243 x 10"3) end early duretion varieties
(233 = 10'3) + The progreseive snd significant increase in
epikelet uhbur/mz was osbperved with an incresse from '0' N
(208 x 16™%) 5 120 *n* (385 x 10™) indiceting that 'N*
levels had a profound enhancing effect on the spikelet
nunber.

5.2.3 gralo apd straw vielde

Late duration varietiesr were significently superior
in theiy praductivity to the medium duration varietios
followed by early Guration varieties as cen be seon from
the high tflleping potential, high source capacity., high
diomase production, high penicle number and heavier penicles
in the late duration varieties. These findings are cmtrary
to the conclupione Grewn by Venkateswariu @¢ pl. (1977) from
Rejendranagar who found that the medium curation varieties
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vielded higher then the late verietiee, The difference
esuld be probably due t> the climetic factore. The late
durpation varieties were exposed t¢o bright sunlight right
from Eeptamber month onwerde (meximum tillering phase)
ti11 the ripening rhetce, Thir hap eided in the phoso-
eynthetic efficiency of the plente and accumulation of
carbohyérates in the gredin. Unlike the long Guration
verieties,the carly duratisn varieties were exposed to
relatively low light intanpity and cloudy weather éuring
the repraductive phase during EFeptember month and ar such
the meximum yield potential wes not real ised.

The grain yield per hactare was lowest at tha 'O' W
level and hae graduelly incressed with an increase in 'N'
level evidently due to vigordus growth and incrsoaged
physislonical efficiency at higher 'N' levels., Eimilar
£incinge were reparted by Mehepetra and Ehagma (1973)s
Yogeewira Rad gt als (1980); rev gt al. (1971). Einglacher
(1973} 3 Verma (1974)) Thorst and Patil (1977)7 Bethkal and
Patll (1968), €imiler trend was obgerved in straw yield
aleo (Miehra gt gles 1966), As puch, higher N lavel of
120 kg/he can be adopted to resliege higher praductivity
during kharif,

S.2.4 Harvget dndex (MI)

Hapveet index wae highest in the late duration varieties
than the rest of the varieties indicating baetter rhysislogicel



efficiency in the lste verfeties, Thie is not agresment
in the findinmge of Sghu (1980) who founé that the HI wes
high {n the early varfeties than the mediur curstion and
tracéitional tall types,

Marvest index at higher W levels (80 amdé 120 kg/ha)
wad high (47%) end wes 2lmost same indicating that beyoné
80 kg N, the conversion of eneprgy proportionats ¢o tho total
biological yielc will be slumost same (Thurst and Patil, 197N.
2t lower °N' level the total biamaee production ané conpe=
quent conversion of dblamess intd econdmic product is very
low resulting in lower HI.

The present finding {s in contradiction with the obser-
‘vatior thet a cerression in WY occurs cue 5 highep *N°
(ructy and Eohu, 19777 ené fehu gt al., 1980). The higher W2
at higher °N° levels in the late vericties in the present
fowestigation can be ascridbeé to the patterm of gerowth
changee with seoeon and varicty (Tanaks, 1969) which has
resulted fo luxupient bislogical yieléd cormensursting with
eeonomic ylelé.

Se2+5 Jrecuctivity pep £ie1d dav
vVarietal variation was evicent in procuctivity per fislé

dey with easrly varieties recording higher productivity per
€i0ld cay (S1.4 kp/ha/ésy) foliowed by medium Curation varieties
(45.8) an¢ late curation verletiece (41.6) Though the late
varisties were superior to the mediun curation end esrly Cupe-
tion varisties in thefir totsl productivity per hectere. The
per day productivity was low {n these varieties became of
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their longer fielé duration. Einilarly the high productivity
per fiel¢ Gay 1o the esrly varietiee cen de sscridbed to
their relatively shorter field Guration,

2n incresse in °*N° levels from O ¢5 120 kg N resulted
in a gredual increase in the productivity per field day in
spite of the fact that the overall fielé curation hes
incresased with incpeased °*E' levels. This is mainly became
of the reslfsation of higher grain yields at higher *m*
levele.

In general the main yleld contriduting parametere
nanely panicles/n’, panicle weight, epikelete/m® ware high
in the long duration varfetfer resultiny in s higher WY aneé
total proguctivity. Thie can egein he attriduted o the
provalence of favouradle weather perarvatere nmely high
sunshine, optimus temperatures (25 to 35°C) froo revrocuctive
¢S rirening phases. IYocpessed Physislogicel efficiency st
higher 'N* levele has revulted due to provelence of bright
vesther and low night tempersturer (18 = 21°0) finally
leading ¢5 higher grein yielcde.
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8.2.6 Mepolpsicel date.

The flowering amd totel duration in the early
verieties hae increassed gradueslly with incresee in the
duration »f the verfiety to medium end late durastion
groups., Wwithin e duration group., verioties exhibited
elight veriation of 2 ¢to 8 deys in the flowering and
total duration,

Higher 'N' level had a deleying effect on the
flowering and totsl duration and the duration wes the
least (130 Gays) in the '0O' W level. Thire ip in agreement
with the statement 9f Ten Have (1971) that heading time
depende on the levels 0f nitrogen and Of Padmaje Ras (1968)
that higher levelr of nitrogen delay the ¢rop maturdty
by 5 ¢o 8 daye.

$.3 GRAIN PILLING POTENTIAL
5.3,1 Percentage and voigt of éifferent grades of g:ln_o

S.3.1,1 chaffy qrain: The chaffy grein percentage in
genersl wae highest in eerly varietier (10,2) fo)lowed

by medium Surstion varieties (7.6) end lata varieties (6.7),
while a reverge trend was Obrerved in the chaffy grein
weight, These results are in partiel agreement with the
findinge of Vergara gt al. (1966) and Murty and Murty (19€0),




The differences among 'N' levels in the chaffy
grain percentage and chaffy grain weight did not £51low
a8 consiptent trend indiceting that the varietsl behaviour
at differvent ' levele varied widely,

Se3.1.2 Paptislly filled graip (°F)s The pertially

fille¢ grein percentage wee higheet (6.5) in the medium
duration varieties followed by early (5.2) end late
Guration varietiee (4), while no definite trend was
observed in the PP grain weight.

Though the *'N* levelp @iffered significently with
regards to the percentage end weight of PF grein, the
trond among different 'K' levels wes inconeistent, However
the chaff and PF grain percentage vere high at '0' ¥ level
as hap aleo been Sheerved et Maruteru during 1987(Anonymoue,
1987-88) » An exactly revesee trené of high percentage of
cheff and PF at higher *N' level aled wae repixrted fronm
Maruteru during 1988 (Anonymause, 1988-89),

8+3.1.3 Paor arede againy The padr grade gain percentage
é4d not exhibit marked veristicn among the early, medium
and 1ste duretion verietier while the weight of poor grade
grein wes high in the medium duration varioties (23,3 g)
£3llowed by 1ate (19,7 ¢g) end early (17.4 o) verietics.

The differences in the percentage of poor grade grain
among the ‘N' levels (or) the intersction of V x N dié not
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reach the level of gtatistical significence. The grain
weight hae significantly increased at higher ‘N' levels
(80 and 120 kg) 4n contrary to the rerults reported ficom
Maruteru (Anonymous, 1987-88) and Rajendranegar (Anonymeus,
1987).

S.3.1.4 2yerasge grade qraini The averege grade grain
percentage wae high in the eerly verieties (6,0) followed

by medium (S.3) and late verieties (3,2), while the grain
weight was high in the medium duretion verieties (25.2 g)
followed by early (20,2 g) end late varieties (19,1 g).

Higher *'N' levels Of 80 and 120 kg/he have lead to the
realisation of higher percentage of average grade graing
then 40 and O N levels, while no definite trend wae Obgerved
emong M levels in the welight of asverage grade graine, This
i in sgresment with the finéinge of scientiets at Maruteru
during kharif 1988 (rnonymous, 1908-89),

$¢3.1.5 G22¢ arode grainy 6934 grede grain percentage wae
highest in the early verfeties (10.6) f£ollowed by medium(9,0)
end late verieties (4.1). The weight of 1000 good graine
wae higheet (25.5 ¢) in medium duration verieties followed
by early (21,0 g) end lete (20,3 g) varietieos, fimilar
Sheervetions were reported from varioue locetions in India
(Anonymaue, 1987),



The trend of good grade grain among different 'N* o
levels wap inconsistent, while the weight of grain
exhibited en increese at the higher N levels evidently
due to higher carbohydrate depdeition in the grains.
Thie 1¢ in agreament with the resulte reported from

Maruteru (Anonymoue, 1987-88 and 1986=69) .

S5¢3.1.6 High denpity apaine (HIG): Late varieties

exhibited potentislly high grain £1114ng in terms of
realiration of higher poarcentage of high density grain
(79.3%) follawed by mwedium duration varieties (69%) ana
early varieties (63.1%) (Fig.%)., Fimilar resulte were
reported by femantesishey and fohu (1987). Thip clesrly
inéicates that grain filling ir espociated with the
duration of the crop at which the phatosynthetic effics~
ency and translocation of phatosynthates are more efficient.
fince the vegetative beﬂad i Yelightly more in the Pate
varietier than the early varieties, the contribution of
accumylated carbohydrates influences grestly the production
of WD grein. However smdng the duration group aleo veria-
tion wee obrerved in the high deneity grain. Mhis variation
among the verieties in the game duration group cen be
ageribed to the inherent genetic potential of the variety
and the influence of weather st the reproductive phase of
the varistiee (Murty and Mupty, 1961). Maximum potentisl
of geain £411ing 4n tepme Of 100%grain weight was meximum
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in HD graine snd it ver uniform in all the vearieties e
has els> been reported esrlier by verisus rice wvorkers
{(Anonymous, 1984, 1987 ené 1988). In genersl, madium
duration varieties (Prabhat end MTU 2400) exhibited highest
1000-grain weight (29,3 g) followed by early (25.5 g) and
the lowest wae obperved in the late verieties (24,3 g).

The percentage of HD graine hee progreseively
increaced from '0' N ¢o 80 kg ¥/ha and declined thereafter
at 120 kg W/ha. Reporte in favour of increased mumber of
HD greins with incressed 'N' levels and contrary elsd are
svailable in the literature (Venkateswarlu, 1989 @nd
Anonymoue, 1968+89). Higheet 1000sgpain weight of all the
variotier was thseprved at 80 and 120 kg M, At the lower
'N* level, a reduction in 1000 MD weight wap evident,
contrary ¢© the resulte reported fyom Maruteru (Anonymoue,
1988.89) ,

T™he varietsl variation in the gradee of grain cen he
explained on the bagie Of the prevelence of climetic fectors
st the veproductive end ripening phasee of the varietiee.
Unlike the normal kharif eituation that axiste at Bepatle
vherein Getober and November sre the momths with many cloudy
Goye end intepmittent rein€all, the pearon of prepent
experimontation d.e,, kharif 19688 veried widely, in the
penga that October and Nyvember monthe were dry with bright
weather ¢oupled with shundant sunchine and low night tempera-
turee vhich wvere very much condupive for higher grain £i11ing,
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In the present triel, the early varieties were exposed
to cloudy weather end higher rainfall of 194.7 mm at
reproductive phase and 74.2 mm rainfell et ripening phase
end reletively higher tempersturee 19,7 t2 27,3°C than the
medium duration varieties (146.9 rm rainfall at reproductive
rhaee and 2.7 mn rainfall at pipening rhase and temperatures
16 ¢35 27,8°C) end lete curstion verfeties (2,7 mm reinfell
at reproductive phase with temperatures 16 t2 24.1%), A
peruesal Of one data (Table 1) also indigated that the re~
productive and ripening phasee of the late varfetier were
favoured with dright weather, absence .af rainfall and low
temperatures (16 ¢ 21,3%) at ripening rhere, while »
reverse trend was Sheerved in the early verietiee, HNigh
rainfall et flowaering dieturbp pollination and fercilizmation
(ctansel, 1967) while high night temperatures enhance respi-
vetion losses (Yoshida, 1972) and low soler rediation
impeire grain £111ing while high eoler radiation i» condusive
for normal grain £illing (Fato, 1958). Thus, it 18 avident
that the gfain £i11ing 4¢ dependent on the climatic conditions
during repraductive end ripening rhases ag has 8lso baen
suggested by Sikder and pee cupta (1978), Contrary to the
normel bhaliaf that high '%' levels result in high spikelet
eterility as has heen repdrted by Togari and Kashiwekura (19%8))
Krishnaswamy and Chandrasekhar (1960)7 Relweni (1962))
Kelyanikutty gt al. (1969) etc., the mresent imvestigation
ravesled that the cheff and partially f£illed grain were lower
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at the high N (80 kg/ha), compared ¢2 ‘0' N level, The
incresee in the HD grein with incresee in N level war
marginal S5-9% (Table 21) {ndiceting that HDG 418 not
reepond markedly for the incressed levele of nitragen,
Contradicting reporte are svailable in thig regard. Fome
cul tivars exhibited negligible variability st higher levels
of 1, while some varietier axhibited an apprecisble incresse
in HD grein with increased N epplication (Venkateswerlu,1989)
Anonymaue, 1987-88, 1088-8%9), tiowever in the present study,
the reepansge of HP grain to higher leveles of *N' wae high
in the late varieties (15% at 80 ¥; and 12% at 120 ¥),
vhegeas 4{n the medium and early varicties, the response
wae very low (5 ¢o 8%X). This ie an indication that late
varictioe respond well during kharif for increased levele
of nitrogen (80 end 120 kg M) hoth in terms o€ HD orain and
grain yield, Ae such late varieties (MTU 2067 and MTU 2077)
shoule de vrefarred for kherif conditions ag has elgd heen
puggested by Vankateswarlu (1989),¢2 realice higher grein
£111ing potential and praductivity.

The high respongivenses 5f the late varisties ¢t
higher levele of N (80 and 120 kg) 4in terwe of HD gredn in
the present study cen de attridbuted ¢5 the prevalence of
beight westher, hioh 1ight intenedity (Tanska end Vergera,
1967) and laver temperatures during heading which are
condueive for realipation of HD grain (IRRI, 1987).



Fream the shbove discueeion ft can be gpurmiged that I
the grain weight has gradually incressed in all the
varieties in order of the grains chaff, PF, poor, average,
go08 and HD q‘:"ain (Anopymous, 1984, 1986-87) (Fig. 10)
indicating that maximum grain filling potentisl was realised

in the HD graine fsllowed by godd grade graing.

| '-Thaiam vit i normelly thought that 1mo-qnt.p weight
of a cultivar is a stadle cherscter with less vuriabtizty'
(mt,immzma; 1970), ¢the present study hae a contrary,
indication that 1000«grain weight algd exhibits varistion
among éifferent grades of grain and N levels as has eleo
beén reported by earlier workers (Anonymous, 1984, 1987
and 1968) .

5.4 NITROGEN PERCENTAGE AT FLOWERING AND HARVEST

In general late duration varieties axhibited high N %
in all the plent parts at flowering and harvest, 2mong the
late varieties, MTU 2077 had & uniforrly high ¥ % in the
plant parts.

A progreerive increase of N % wap observed in all the
plant perts with an increase YN level from O €9 120 kg My
avidently due to higher uptake of nitrogen at higher laevele
of N,



S.5 CORREBLATION COESFPICIBNTS

The Guration of crop growth had 8 diecernable
influence on the proportion of HIao,

The durestion of vegetative phaze, flowering andg the
total duration were positively asecociated (¢ velue 0,54*%,
0.,55%%, 0.54** respectively) with the number of HDG
(Teble 19), indicating that MD graine will increase with
increace in the cduration of any of these phases. The high
poritive spcociotion of the nunber of HD graine with
duration hae aled been reported by Ffamsntasinhar and Eghu
(1986 and 1967).

The percentags of HDG exhibited s significant positive
apsociation with grodn yield (¢ = 0,307*") indicating that
vield of a particular varioety ie mostly contributed by
nushepr of HD graing per unit area (Rea, 1987 and Earante-
einhar end Sshu, 1987).

The sbove results indicate that high density grain
perves ap a godd ecreening index, ap it ¢ an integral pert
of aspimfilation, translocation end conversion of photo-
eynthetic producte (Anonymous, 1987),

Increaece in cheffy grain will lead ¢5 & reduction in
grain yield s pevealed by the significent nagative rela-
tionship (=0,4234) bhatween these parameters. fuch negative
relacionshis hae also been reported by Murty end Murty[1982),
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The percentage of HIG showed eignificant positive
sepocieotion with percentage of filled graine (r = 0,3540*%)
epikelet mmber/m> (40.,4877°°) and panicle per equare metre
(z = 0,5077**) indicating thet majority of spikelete and
filled graine wvere high density graing es aled has been
reported by femanthapirher end Sshu (1987). A significant
and positive relation of HIG wae aleo obhperved with plant
height (0.4483°*), biomase production (0,37568°*), leaf area
index st flowering (0.4364°*%), the penicles/m® (0,5077°%).
Thie geve an indication that high source capecity at
flowering in terms of LAI and BMP lead t2> higher nusber of
panicles per equare metre af well ef high denpity grains
ultimateoly leading ¢0 high grein yield, Ffimilar recultse
vare reported by Rao (1987) and famanthaginhar sné Eehul(l987),

T™he interrelationship among éifferent traite indicated
that the filled grains percentage wae poeitively reloted
to the nitrogen % in leavee and etem st flowering which
indirectly indicate that higher N % in the plent parte at
flowering leade ¢2 higher filled graine and ultimately high
densdity graine, The ttnm/m: have exhibited o significant
end positive aseociation with penicles/m’ (r  0,7868%%)
and filled graing/penicle (r = 0,5153). Thue to Shetain
high €illed grain per unit ares, the tiller nurber sleo
should be high, The high, poeitive and eignificant relstion
batwean spikelet nurber and filled grain number {ndicates
that to obtein higher nusbor of £illed graine, the spikelet
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number also should dbe high. The high positive assaciation

of spikelet nurber and filled grains with HDG indicetes
that increesse in HDO can be achieved by incressing the
nurber o5f epikelete snd filled graine per penicle, e has
aleo been opined by G‘uant.hntnﬁ.r and Sshu (1987). Gene-~
rally the X of filled graine have a tendency to fecrease
with incressing number of epikelete (Matsushime, 1980),
However i{n the present etudy no such negative trend wee
noticed ss has als> been reported by Yoshide and Pareo,
1976) , suggesting the poseibility of combining high epikelet
nusnber with high percentage of HD grains,

8.6 PATH COBFFICIENT ANALYEIE

figh direct effect of muwmber of pm‘lclu/m’ on HD
grain supported by the indirect effect via BMP, LAIL,
tillere and leaf N ¥ at flowering and grain E % at harvest
hae resulted in a pbeitive totel effect (0.5072%*),
Eelegtion of HLG can be excercised on the nunbey Of
panicua/a’ for real isation of HpG, Rengaswemy and Munegechan,
(1973); Ishkumu end Saini (1973) and Gopimath (1081) elge
reported that in rice, nurbor of ear bearing tillers had
8 direct aeffect on yleld parameters.

followed by cheracters pantc:lu/mz. LAY angd BMP at
flowvering excercised direct and positive influence on the
HDG, through their own strength and supported by the indirect



influence thraugh other parametere finally resulting

in a total pignificant and poeitive effecte (0,4364**
and 0,3358*"). Thus theee twd parameters can alsdo de
taken ae effective toole in screening verieties for

HD graing. It is evident from the above Observations
thet eselection based on pnlc!tt/nz. LAY and BMP at
flowering would be pewarding for realisation of HDG in
rice. These three characters were interrelated etrongly
among themselves indicating that eelection of ane character
among theee three may mesn selection of other twd
characters aled.
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CHAPTER VI
EGNRARY ARD CORCLUSIONS

an fnvestigation on the influence of graded W levals
on the growth parameters with specific emphasis oo the grain
£4114n3 potential of rice varieties of diffegent Curatione
wap conducted st ’gricultural College Farm, Bapatle during
kharif 1988, The experiment wes lefdout in 2 split plot
deerign with 6 varieties (Rest, BPT 1233, Pradbhst, MTU 2400,
MTYU 2067 and MTU 2077) e® main treatments and 4 lavels of
niteogen (O, 40, 60 and 120 Ry W/ha) a8 md treatmente repli-
cated thrice. Observations on grovth parametere, yield and
yield componente an¢ potentisl grain £111ing were recorées
trestrontwise as per standard procecdures. The grafn fillfing
potentisl vas evalusted by the epecific gravity method,

Geowth parameters such af plant height, tillering ané
bismass vrocduction were high in late curation veriettes
(MTU 2067 enu MTU 2077) £5110wed by mecdiun (Prabhet and
MTU 2400) and esrly durstion verieties (Rest ané BPT 123%),
vhepeas LAT anéd LV were high in late end early vearieties
followed by mediun curstion varieties, Lste éuretion varieties
were supepior in the productive efficleney (grefn ené straw
vielgs) and totel procuctivity which can be attriduted to
the high sink capacity in terms of higher panicle susder,
heavier panicles, high spikelet nurbher and hervest index.
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Verietal variation wes evident in the graein £1lling
potential with the late duration varieties recording higher
grain filling and higher HD grain then tho mediur and early
groups. Mmong the varieties, MTU 2077 exhidited highest (81%)
ené BPT 1235 the lowest (S6.9%) percentages of HD grain. The
thousand grain weight of é¢ifferent grades of grain hee gree
Guelly incressed in all the varieties in progressive oréer of
the graces of graiv viz., chaff, partislly £illec¢ (PP, poor,
average, ¢0o¢ end highly denetfty grain indicating that meximum
grain filling potentisl in torms Of carbohycrate deposition
in the kernel was real ised in the HD graine followed by gooe
greade graing.

In general the lste durastion varieties exhivited higher
percentese of nitrogen in all the plant parte at flowering
engé harvest than the medium end cerly verietise,

Mitrogep levels have favourebly fnfluenced the plant
height, tillering, hiamese production, LAY and SLw in all
the varieties, leading ¢5 a higher source capatity with an
incresee 4{n W level fram O €0 120 kg/he. An increase in the
N level from O to 120 ky/he hes aleo resulted in e progreseive
increase in oll the yilel¢ contributing characters and total
procuctivity. The flowering snc tital curation were extended
by S to @ édaye at the higher ¥ levels (80 ang 120 kg/he) in
all the varietiee comppared to the lower B levele (0, 40 kg/ha).
Inepite 3f the deley s the totel crop Surstion, the per dey



productivity vas high et higher I3 levels, becsuse of real i~
saticn of higher grain yieléd at higher © levels,

Fitrogen levels éiffered eignificantly in the grein
£5114ng potantisl in termp Of percentages of cheff, PF,
poOr ené ¢go08 grade grain, Dut the trend mmong éfifferent
N levele in these grain graces wes inconsistent. The
percentages of HL grain hes progressively incressed fram
© to 82 kg Wha and ¢ecl fned thoreatfter at 120 kg Whae
Contrery ¢0 the normal cbsegvations that grain £filling
will de podr et higher ¥ levels, in tho present imwestie
gation it wae found that evan st hicher W levels, arain
£2114ing was high and spikelet sterfl ity in terme SFf chaff
ané PF groloy wes 10w. This can be attriduted to the
proval ence of favsuradle cl imatic factore viz., optimum
tenperatures, dright sunghine and absence of rainfall at
the productive and ripening vheses of the verietiee,

Correlation studies have raveales significant positive
association of HIG with total crop duretion (0,55**),
grain yielé (0.307°%), £1110¢ grains (0,356%), epikelets/b’
(0.4877°°) 1 panicles/a® (0.5077°%), plant height (0.4483**),
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biczase production (0,3356%*) ané LAZ at flawering (0.4364%%).

The positive assoclation of grain yielé with ¥re anéd ceop
curation incicetes that HIC which {2 the major component
of grelin ylelé increpses with an {ncresse in the curation
of the ¢rop. Path csefficlient snelyels indiceted that



panicle nurber exorted & major direct and positive
tnfluence on the HD grain through ite own strength and
eupported by the indirect influence through LAY and
biomaes at flowering. This parameter viz., panicle
number/m’ can be an effective selection index for

resl isation of higher HIG,

In the present etudy the reeponse of HD grein snd
grain yield ¢5 the higher levels of X (80 and 120 kg/ha)
wep higher in the late varieties (HDC 15% highey at 80 N
and 12% higher at 120 N) compered to medium and early
varieties (HDG § to 68%) {hdicating that late varieties
such as MTU 2067 (Chaitanya) anéd MTU 2077 (Krishnaveni)
ehould be prefered for kharif conditione. A higher N
level of 120 kg/ha cen algo be adopted ¢ realise higher
grein £411ing potential under favoursble climatic
conditione of kharif, such as thope that exipted during
this eceson (kherdif, 1968),
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