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LULBRODRUGLILION

Orissa is one of the principal rice growing states
in India, Out of 3,04 million hectares o.f total cultivable
land, 4,33 uillion hectares are dgvoted to the cultivation
of rice.But per hectare yield of rice in Orissa is the lowest
being 8360 kg against an averagce praduction of 10,000 kg in
India, To meet the present crisis of food shortage it is
necessary to inerease per hectare producﬁon of food grain
or to bring more area under culiivation, Since, the cultivable
land area is limited it warrants the necessity of adopting
multile eropping, to raise per hectare production of food
grain, but this is limited by the availability of irri_ation,
funds and other resources. With the existing locul varieties,
the yield por hectare can hardly be increased with better
agronomic practices as their yleld ,otential is low, 1.R-8
is one of the most promising among the varieties with high
yield potontial, recently introduced, |

Bvery year, Orissa is subjected to either flood or
drought in early or late monsoon period, Due to the occurance
of natural calanities, some times trunsplanting of paddy is
not possible in early Kharif, In order to, fit-in with the
cropping pattern early or late planting of paddy may also
be necessary. To over-come these difficulties, it is desired
that a variety with good yleld poiential must be adoptable
to seasonal variation or change of weather conditions,
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For fullest manifostution, a variety must be given
proper scope ior 1its growth and development which cun be
achioved by providing good fertility cndition and bottei.
agronomic practices, Spacing is one of the most important
agronomic practices influencing the yield. o show its proper
vigour, a variety must be properly spaced.
1.B=8 performs better only under high fortility status
of soil. But the soils of Orissa in general arc not so fg;tne
as to prof'ida a good base for showing its vigour and perfor.ances.
Ihis necosciates the application of chemical fertilisers in
proper doses,which may vary under difieront spacings adopted
and vuriations in planting ti.e. |
In vicw of the above consideration, an experinent
entitled " Studies on manurial requireuent of paddy I,He8
in relation to spacing under different dates of planting"
vas undertaken with the following objoctives,
To find out
(1) the best timej,optimum and limiting time for
transplanting I.R-8 in Kharif,
(41) the optimum spacing. |
(111) the best fertiliser combj.muoh.
(iv) the combined effeot of dates of ;lunting,
spacings and fertility lewels on the yield
of grsin and straw, and
(v) to study the economics of different factors,

wP iy
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sVIEW OF LIlgRALGRE
Application of adequate amount of fertilizers give
better crops. But cultural practices like date of ulanting
and spacing influence the internal physicoecharacters which
constitute tho vital characteristics of the plant. This is
reflected on tho final yield 91' the crope.

2.1. Effegts of dates of

2.1.1. Helghls
Barlier transplanting produced greater height .of

shsot than later( Helwani, 1963 and uam and Lenka, 1966).
Langfield gt al.(1960) have roported that the height of the
crop was the lowest with plantings made eurly in the dry
season and highest with plantings made late in tho 4ry
season,
2.1.2.711ker punbers

Relwani (1963) reported that transplanting in
late July favoured the formation of more number of effective
tillers than early, but on the contrary, Salm and Lenka(l966)
reported that early July planting induced more nuzber of
ear bearing tillers,
241434 Lazhead Qharacteras

Relvani(1963) has reported that eariier planting
(5th July) produced greater length of panicle and late
planting in 20th July favoured the formation of greater
mumber of fertile spikelets and more weight of grains
per panicle,
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2ele4. Effect on yield.

(1) Grain: A variety has its ovn range of planting
pericd and it is within that criticul period the variety
shows full manifestation of ius yield abilities( Pillai,1958).
This has been proved from the results of* the trials conducted
on rice at differcnt centres in India. Ghose gt gl. (1936)
found that in the Lastern Zone comprising Orissa, Assam,
Bihar and West Bengal the optimum period of trans;wlant.ing is
in the month of July. Relwani (1963) also reported that
transplanting on 20th July produced 3.38 maunds per acre
higher yield than the 5th July planting, This corroborates
the findings of Mallik and Dehera (1965) and Sahu and Lenka
(1966) who, roported that the middle of July is the optimum
time of transplanting rico in Orissa.

But Vasistha (1961) and Sing and 5ing (1962) have
obtained greater yields from June planted crops than that
of July. Planting delaysd beyond middle of August gives a
poor crop yielding only about 50% of the normal yleld
( Ghose % al, +» 1956). Similar observations were made by
Basak and Klemme (1958) who reported that planting at 8
dates from mide July to mid-September resulted in progressive
decraase ;n groin yield and the average grain yisld from
nid-Septenber planting was only ons-~third of that from
Mid«July plenting. Graufurd (1964) opined that in order
to obtain highest yield the sowing date should be as near
the longest day as possible,

11) Weld of Strak,
In early sown varieties dwe to the gwm.mg
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of ituller plants and more leaves the straw grain ratio
reaains high. Even in late soving a high ratio is obtained
dus to shrivelled and lesser number of grains per ear(Adair,
1340). This is in accordance with the findings of Vasistha
et ale(1261), vho, reported that the yield of straw vas
increaged as the transplanting was d'olvod.
2-2-Mmmmmm

2:241e m
Height 13 an index of growth of plant and is rolated

to spacing dus to the competition of plants for light and
nutrients in a limited area, Vachhani (1961) reported that
plant height incroased from 6 inches spacing to 12 inches,
beyond vhich no further inoreass was noticed, In a similar |
experinent on ries, Relwani (1963) obdbtained increased yield
from 6 X 6 inch to 10 x 10 inch,
2.2,2.104185 -

Ramiah (1937), Hedaytulleh gf al.(1944), Vachheni
8% ale (1961), ielwani (1963), Sabu and Lenka (1936) end
Pandey and Tripathy (1967) have reported that in rice as
the spacing inoreases the maximua mnber of tillers and
effective tillers per oclump contimie: to increase,
2.2.3.kaE=head charagteras

1) kength of Papnloles

The length of panicle continues to inoreass as the
spaging inereases ( Remiah, 1337; Vachhani, 1061; Patel,1986
and Salm and lenka, 1966).

11) Bifeok on spikelet sSATAMALY.

Hedaytullah (1947) reported that the number of
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fortile spikelets per panicle increased as the spacing
increased from 6 inches to 15 inches, This 1s in confirmatory
with the results obtalned by Patel(1965), who observed,lover
nunber of spikelets with 6 inches spacing than that of 9 inches,
2.244.Bff00t of spacing on yields
1) Xeld of grains~ Spaoing is the most important agronomic
practice influeneing the yield in ricc ( Ramiah, 1937).

111 the recent days, it was the common conccpt with
the cultivators that wider spacing gives better yleld.This
concept has also been supported by many workers. In Japan
Kirano gt gl. (1952) obtained yields twice as large from
rice planted in hills spaced 24 cm x 18 cm apart, Relwani(1963)
and Patel (1965) obtained significantly superior ylelds at
10" % 10" and 9" x 9" spacings respectively over 6" x 6"
spacdng, |

T.8 work of Rasher (1059) on swamp rioce in Irinidad
rovéaled that increased yield could be obtained by spacing
hills much closer than the 12 inch x 12 iunch to 18 inch x 18
inch commonly used. Similar observetions vere made by Vachhani
ak al»(1961) 3 Singh and Singh (1962); Bayi(1965); Bains and
§40g(1967), who, roported that the closer spacing of 6 inch
x 6 inch gave significantly higher yleld than wider spacing.
Co=ordinated trials on rioce conducted through out India during
196586 wvith spacings of 15 em x 10 oy 15om x 20cm and 150m X
30 om revealed that wider spacing of the ?ﬂnﬂmtypu ﬁotioenbly
depressed the ylelds,
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2.3, Conbined effect of date of planting and spacing
on _the vield of rice .

For better production of rice it is always necessary
that including all other agronomic operati.ns transplanting
must be done in proper time. If the planting is delayed
unavoidably the only way of counteracting the evil effects
of later season is to plant the seedlings closer(Ramiah,1937).
Hedaytullah(1944) observed for a closer spacing of 6 x 6 inech
the best date of planting is in the second half of July and
vith © x 9 inch spacing is the Ist half of July.But Sing and
Sing (1962) reported that in carly planting of June 15th
all the spacings such as 6 X 6 inch, 9 x O inch and 12 x 12 inch
gave ldentical ylelds and with the advancement of trunsplanting
season closer spacing become more boimticial and essential,
2.4. Rifaqt of fertillzation on axoxih and yisls
2.4.1. Hoights Presence and availability of differocnt
plant food materials have profound influence in haight of
plant ( Adair, 1938).

Nitrogen is the most important plant nutrient
which produses conspicucus difference in vigour of the
plants between low and high levels ( Mishra and Sanantray,1358).
This 1c in agreement with the findings of Baba,1961lj Bnyl,1965;
srinivasulu and Pawar, 1965§ Bathkaland Patil,1968 and
Padhi and Aishra, 1968,
Plant height is greatly affected by the amount
of available phosphorus ( Fusiwara, 1952), Sircar and
Sen (1941) have reported that less avallability of
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phosphorus leads to pogressive reduction in height of
plants. Tanaka g% als (1959) had also the similar observation
and opinioned that phosphate deficlency resulted in stunted
growth of the plantis.

Sircar and Dutta (1252) and Noguchi (1254) have |
reported that potassium deficiency causes reduction in
height of the plant.

204.20m i
Higher rate of fertilizer application increases

the mmber of panicle bearing clunps in an unit area
( patel, 1965 and Pandey and Iripathy, 1967).

Bussel and Watson (1340) reported encouraged
tilliering due to the application of nitrogen. As observed
by Chavan Qb ale(1957) number of tillers per clump increased
as the d4ose of nitrogen increased Wp to 64 pounds per acre,
In e sinilar study Relvani (1962) reported that higher dose
of nitrogen increased the nunber of tillers per olump and
60 pounds of nitrogen shoved highest nundber of tillers over

.30 pounds and control. But Bathial and Patil(19u8) Rave
observed that the number of effective tillers increased

progressively with the increase in nitrogen dose wp to

A0 kge per hectare. |
From a Sand culture experiment Sircar gt gl.(1341)

obtained porgressive reduction of tiller nunber with

Wd phos phorus deficiency,Watson(1348),Mann(1956)

and Tanaka gk als (1958) have roported that application of

phosphorus inoreassd the munber of tﬁllor.a per clump,



Dw

As observed by sircar gt al. (1952), Noguchi(1954),
Potassiun deficliency also reduces tiller nuaber. |
2.4.3.12al_puaber and ares

| Leaf i1s the main seat of photosynthesis in plant.

Leaf area of plant has a direcct bearing on the quantity
of photosynthetic product. Therefore, dry matter production
is directly related to the number of leaves per plant amd
their sizes. |

As stated by Watson (1947) all phases of leaf
growth, leaf number and leaf area arc affected by nitrogen.
Appadurai (1961) observed that inecrease in yleld was always
influenced by increase in leaf area. The relationship between
leaf area and dry matter production with yield vas linear
except at higher ranges of fertilization, vwhere, net
assimilation rate was depressed due to mutual shading of
lower leaves. Increase in dose of nitrogen increased leaf
area in rige crop ( Rath, 1965; Ray, 1966 and Rout,1966),

Application of phosphorus increagses leaf nréa in
cereals ( Watson, 1947). Ishiguka and Tanaka (1860) reported
that deficiency of nitrogen and phosphorus decreased leaf
Dusber. Rath (1965), hay (1966) and Rout (1966) could not
observe any significunt effect of phosphorus on leaf ares.
2,44+ Baot (haracterss

Roots are the chief orgens of water and nutrient
absorption, Develop.ent of root characters deyend closely
on the nutrition of the tissues. sufficient supply of
nitrogen helps the development and .aintenance of young
roots vhich are mainly res.onsible for absorption of
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natrients maintaining oxidation status of the root
enviromment ( Okajima, 1361), Sethi (1931) found that
the development of root size and length is directly
proportional to the amount of nitrogen applied to the
soils Fuji (1957) and Urano et gh. (1959) had also similar
findings. ,

Kmoch gt als (1957) and Babu and Katsuni(1958)
reported that now roots develop im the greater number
at uhe stage of maximum tillering phase when absorption
of nitrogen, phosphorus and potash is at the maximum,
Ishizuka and Tanaka (1960) observed that with the deficlency
of nitrogen and phosphorus elongation of roots was stiiulated
but their number decreased, In contrast, deficiency of
potassiua decreased root elongation,

Urano gt al, (1959) reported inoreassd veight of
root by the application of nitrogen. Similar observations
vere made by Srinivasulu and Pawar (1963), who found that
highest root weight of 14.83 grams was obtained with
90 kg. nitrogen per hectare as compared to 7.08 grams
undey no notrogen (control).

2.4.8. [Larhead charastarss

Nitrogen enhances the length of panicle and increase
in dose of nitrogen causes relative increase in length of
earhead ( Urano,1950; Srinivasan and Rajagopalan,ldssSj
Ghavan gi 8le1957 j Ghose, 19603 Relwani, 1963; Srinivasulu
and Pavary, 1965; pPandey and Iripathy, 19067 and Basu md
Chaudiuriy1968) . Patel and Joshi (1955«38) observed that
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longth of earbead was increased when %.i' and 'P' were
applied in combination,

11) Humbe; fertile o erile |

Tanake g% gl. (1958) have observed that higher
levels of nitrogen decraased the muiber of fertile grains
per panicle. Similar finding has been obtained by Patel (1965),
who roported that higher rate of fertilization exerted
significantly deteriorating effect on the number of spikelets
~ per panicle. Un the other hand, Basu and Chawihuri(1968)
vorking on Talchung-65 and Taichung Native-l, reported
considerable increase in number of fertile grains per
panicle with the incresse in fertility levels,

111) 1000 graln welghits

Higher m.t.ro@n level decreases the weight of
1,000 grains ( lanaka, 1958 ). This corroborates the
findings of Ishiguka and Tanaka (1960) and Baba (1961),
who, reported that higher rate of fertilizer ap,lication
exerted a significantly deterioratin; effect on 1,000
grain weight.

put Ishisuka and Tanaka (1960), Basu (1968) and
Bathkal and Patil (1968) observed no effect of nitrogen
levels on 1,000 grain weight. Phosphate also brought
about no change in weight ( Russel, 1939),

A deficlent supply of potash to rice plants
caused decrease in 1,000 grain weight(ioguchi,1364),
2,4.6. EiLenk of fartilisation oo yiald,

) Geadn viRl
® Fertilisers increase 4 grain yield in cereals®

140N

Lot Ny
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has been established long since. Among the fertilizers,
nitrogen has a reuarkable influence on the yleld. 1t
increases as the levels of nitrogen increase up to a
certain range, after which, depression in grain yields
of Indica varieties are seen, But Jajonica varieties
hov-ever, utilise nitrogen efficiently undor high manuring
- @ondition and give greater yield ( Tanaka,1968).

Highest grain yleld was obtained with the highest
do%> of 136 kg nitrogen per hectare, in an experiment
conducted at IRRI during 1964, A siailar experiment
conducted at IRKI during 1965 revealed that varieties
vith better plant type responded to added nitrogen re-ulting
in increased grain yield, Under Orisse condition Lenka(1967)
reported that paddy variety IRRI-8-288-3 responded well up
to 120 kg/ha at CRRI and at Bhubaneswar dwarf Ponlai
varieties responded up to 120 kg N/ha in Kharif and 160 kg
N/he in Rabi season. From a similar experimsnt, Basu and
Chaudbury (1968) reported marked u'ui consistent increase
in grain yleld per plet in Talchung«685 as the fertilizer
appliocations were inoreased from 0 to 140 kg ¥/ha and in
Tolohung Native-1l up to 112 kg Wha. With IB~3 Srinivasan
&b als (1968) could obtain a grain yleld of 35817 kg/hectare
in Kharif with a fertiliser appliaeation ©f 200 kg N/ha,

' Under Indian conditions, crops do not alvays
respond Lo potassio fertiliszers, when crown in soils
oontaining 0,2% or more of X0 ( Ignatieff,1351), But
Bircar and Dutta (1952) found reduotion in yield with
the decreased supply of potash,
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S5ing and Sing (1962) have reported that phosphorus
alone or in conjuction with nitrogen had shown practically
no effect on grain yield of rice. An experiment at International
Rlce Research Institute during 1965, with Chianung-242 and
Chianung 9792, revealed that phosphorus or potassium appliaed
alone or in combination with nitrogen did not significantly
effect tho grain production of both the varieties, Mahapatra
and Padalia (1933) have observed that the difference in
grain yield due to applicatiqn of P and K either alone or
in combinations were not statistiocally significant,

Assessing the fertilizer requirenent of rice under
Philippine conditions, Reyes ef al.(1952) re.orted that 119 kg
Ny 37 kg Pg0s and 161 kg KoO/he were absorbed by the rice
plant for an average productton of 135.5 bushels grain,
Yemasaki (1963) reported that prise winner in the high rice
yield contests who obtalned paddy yield of 10 tons/ha,
spplied fertilizer of about 250 Kg, 180 kg Pglg and
260 kg Kg0/ba in addition to 19 tons of F.Y.M. Reports
from Pattambd ( Anonymous, 1963) reveulel significant
response of Talnane3 to nitrogen. There was better response
to application of PgOg and moderate response to addition of
Kg0. Highest yields were obtained with fertilizer levels
180040 and 30«80-40 ylelding 3241 kg/ha each,

11) SSraw yields :

Nitrogen induces vegetative growth and an exocess
asplication Fesults in luxuriance, which is roflected in
increased yield of strav. Works of Yamade(1953),D1gay(1988)
and Ghose(1963) have besn found to be in confimity vith the
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that a lower dose of 30 1lb., nitrogen produced twice yioald
vith 20th July than with 5th July but at higher dose ( 601lb)
5th July planted crop produced an additional response of
2.34 maunds per acre. Sahu and ienka (1966) corroborate
such f£indings., They observed that applic.tion of nitrogen
to the late ( 30th July) planted crop is twice as efficient
as that for early ( Ist July) planted crop. They opined
that heavy mamring of late planted crop is necessary to
obtain a good yleld,
2.61~ Interaction botveen spacing and fertilizer levels.

Requirement of fertilizer i1s intimately related
with spacing. In wider spacing generally more fertilizer
application is reco mended. This view has been supported
' by Matsue (1986), who, also reported that to meet the
fertilizer shortage closer spacing was recoumended in |
Japan during the war years. Sing and Singh (1962) found
that in case of heavy mamuring closer spaeing proved to
be the worst, Relwani (1962) reported 10"x 10" spacing
betveen hills with application of 60 1b N/acre to be the
best asgronomic yractice in obtaining good yield. This
15 in oonfirmity with the findings of of Patel (19G5),
who, obtained high grain yield with higher dose of
fertilization at © spacing,
2.7. Interaction between dates of planting, spacings

ARl Zexsilisar Aavels, .

e

To obtain a good yield optimum fortilizer dose
must b® combined with optimun time of plantini and
spacing. Rxperiment conducted by Panse and Khanna(1963)
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revealed that tho best yleld was obtained when the crop
was sown early with 15 en x lScm spacing, which was found
to bo better than 20 cm x 20 cm or 20 cm x 25 cm spacing,.
Interactions between planting dates and spasings and
fertillzer responses were not very consistent at different
centres but generally the response to nitrogen was the
highest. When the crop was rlanted eurly or at the normal
tine, closer or medium spacing gave the best response to
nitrogen and phosphorus( anonymous,1964). Experiment
copducted at International Rice Hesearch Institute during
1964 showed that Talchung Native-l produced best yleld
with July planting in combination with a spacing of
16 om X 15 om.
2.8, £04) fertility. -
(1) i of the soils-  Pertilizers influence the pH
" of the soll, has been established long since. Kanwar(loa2)
has reported that manures and fertilizers decrcase the
pH of the soil in many places. As observed by Salonen gt al.
(1963) application of superphosphate had no significant
effect on soil pH.
11) Orgapioc garbons Chemical fertilizers do not change
the jercentage of organic carbon in the soil appreciably
( Bassel, 1940). Co~workers ( 1349«50) have reported that
a Balance dose of chsmical fertiligzers increased the
garbon content of the soll to a sma_ler extent over the
control,
111) Hitrosen status of the goll¢- Nitrogen is the
most flexible nutrient in the soil, vhieh under goes
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rapid change, It is lost from the soil in larger quantities
through cropping and leuching. Young ek als (1860) reported
that total nitrogen content declined in check plots than
the mamured plots, Mamures and fertiligers vary in degree
of influonce on availability of nitrogen ( Kanwar,1962).
Ehosphate status of the solls-

Soil phosphate is used off by cropping and is not available
to the érop due to fixation. But the availability of phosphate
goes up with each increase in the level of PgOg(Motiramani

ot als(1964), Young gt al.(1960) observed appreciable decline
in extractable phosphate in check plot than manured plots,

L L L
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Ss1s Experimental site t= The investigation was undertaken
in the experimental famm of Agronomy Division, Orissa
University of Agriculture and Techonology, Bhubaneswar,
during the XKharif 196363, The topography of the area

vas fairly uniform and level with good drainage,

3e2. $0i)3 The physical and chemical composition of

soil as determined from a composite sample collected from

a depth of 15 em, before tiansplanting the crop, has been
presented in the Tablewl,

Tables= 1, Mechanical and chemical composition
of surface soil( 15 am)

Course Sand 50,38 Total Nitrogen 0.053
Fine Sand 26,36 Availeble Pg0g 11,6 kg/ha
s41t 13,40 Available K0 65.6 kg/ha
Clay 9.86 -  Organic Carbon 0.66

Ol ratio 12.4
fextural ClasseSandy loam  pH Y

The following methods were adopted to analyse the
soil for different ingradients, '
1. Hechaniocal am.you by hydrometer method,
8, Total MNitrogen by Kjeldahl's method,
3¢ Available phosphorus by Bray's method,
4. Avallable potassium by Morgan's method,
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5. Organic Carbon by Walkley and Black'!s rapid
¢ titration method,

6. pH determination by Beckman's pH Met.er.

From the analysis it 1s observed that the soil
is acidic, low'in nitrogen and phosphorus and belongs to
sandy loéml textural class.
3.3 Weather Conditions i-

Bhubaneswar is situated 84 Kms. away from Vest
of Bay of Bengal in the State of Orissa, the latitude and
logitude boing 20°- 15' N and 85°- 52' E respectively and
at an altimxlq of 25,5 imeters above the meun sea level,
The mean annual precipitation approximates to 1360 mm of
which 1253 mm 1s received from June to October. Mean
maximum temperature ranges from 3:5%¢ to 39% during the
hottest months of u;y and June, whereas the mean minimm
tenperature in the coldest part of Jamuary varies from
13% to 159, . o

The weather condition as recorded at the
Meteorologicul observatory, University fam, over the
exporimental period i.e., from June to December 1938
with the average of 10 years data i1s presented in Table «2
and nguh 1.

(a) Ralnfalls

Rainfall recorded during the growth period of
the crop from June to November vas 1785,2 mm., spread
 over 97 days. |

(b) Zsupsrature

Mean maximm temperature vas Righer than the
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nornal during the months of July, August, geptember,
where as, during June, October, November, and pecember,
it was belovw normal, The mean minimum temperature was
higher than the normal during the months of July, August,
September, and lovember, but during June, October and |
December , it was below normal. |
Sum of daily mean temporature from sowing to
harvest with respect to different dates of planting were
also recorded and presented in table=3,
(o) Humddity ¢
The relative humidity at 7 AM. was lover than
normal during the month of August and September, higher
than normal during June, Uctober, Noveuber and Deocember.
The relative hunidity at 1 PeMs vas higher than nommal
during the month of June, October, November and pecember
and wvas lower than the nomal during the month of July,
August and September.
(4) Brieht Sunahine hours -
Bright sunshine hours: vas lower than the normal
during the month of August, October and November and
was higher than the normal during the month of July,
Septenber and Decenber.
Summation of sunshine hours during the life cycle
of the corop with respeat to 'different dates of planting
vere recorded and presented in tabih 3.
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Table 2:- Meteoroslogicul 2ita frem Jwne to “ecember 1968
at Bhrbgneswser

-

2t

,i’fhlth T Hem MsxTarm { Mesn MimTmm 1 31 a t Mesn r.infall | Nuaber of raimy édsys [ g,

* f . temperctwre 1n'cl temper ytrre in C 7 2. M 1 P.M, in MM } 3 nd 1 Svnskine Renrs j
i }"""""‘l Deviation c“""‘*’[ Devistion - Io-rrent] Sevistion Jowrrert] Devis Towrrent] Devistion] Crrrent | Fromr ™ X Gorrent § DeVistion
year § from 1 from ear from X year J tion | year frem year I normal I your ¥ from

| ! iucn'-m ! pormal } { normal g i norasl ! 1 L ' normsl |
? ]
| 3 )
l L

' Jwme 33.9 .9 25.0 -0.6 88 2 67 7 245.80  95.5 18 4 56 -

1 . (34.8) (26.5) (86) (60) (149.5) (14) . (5.5)

| Inly 31.9 1.1 25.9 0.6 92 - 76 -4 305.7 70.3 22 - 4.9 0.4

? (30.8) (25.3) (92) (8e) (376.0) (22) (4.5)

angnst.  31.6 0.4 26.9 0.3 91 -2 76 -5 160.3 -148.0 21 -1 4.4 -0.4

| (31.2) (25.6) (93) (80) (309.2) (22) (4.8)

'Sept.  32.0 0:83 3 0. 92 -1 77 - 413.9 126 18 1 7.2 1.2

' (31.2) (25.2) (93) (77) (287.9) (17) (6.0)

I -

Octeber 36.2 -0.8 22.8 -0.1 93 1 69 3 §37.0  363.3 13 2 7.0 .1 .

| (30.7) 22.9) (92) (66) (173.7) (11) (s8.0)

Wev. 28.1 -1.8 18.7 0.6 93 3 60 12 93.3  78.5 5 4 8.5 -1

| (29.6) (18.1) (90) (48) (17.8) (1) (9.5)

Dec, 26.7 -0.8 14,1 -0.4 90 3 41 - - Xe - 9.7 0.3

| (27.5) 4.5) (87) (40) ( 2.6) (1) (9.4)

Netese Pignres in the br.cket indicste sversge Auta of lten yesrs.

-
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- Zahle= 3.
Date of planting | oummation of | oumnation of

{ temperature 1 sunshine hours

S & _
350646 | eelL.z2
3627.3 746.7
3500,5 ' 788.2
33974 808,6
3420.8 263.3
3148,2 1044.1

Provious cropping history of the experimental plot,

for the last 3 years along with the current year is presented

in table- 4,

Zahle-4, Cropping hiskory of the pAOLS

Yoar e g
1968-66 Paddy Fallow
19 57-68 Paidy Paddy
1068.69 Bxperiment —
under investigation
3.5. Bxesriasntel lavout t-

Tie experiment was lald out in a split plot design
with the planting dates and spacings in the main plots,
and levols of fertilizers in subwplots. There were
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altogether fourty eight treatment combinations which were
replicated twice and the treatments were randomly allocated
to each subeplot by using the Fisher's and Yate's random
table, The treatments are given below. The plan of layout
is givon in the figure«2, ' '

AaenATIALNTS
A ¥pln Flot 3 _
(1) Rates of planting. - Suabel used
Planting on 30 th June - D
» on 15th July - \ Dy
" on 30th July - Dy
" on 15th August - ' D,
" on 30th Agust - Dy
" on 15th Septenber - Dg
(11) Saclhge
a) 16 om x 10 cn - 8y
b) 20 cm x 10 cm - 84

B, Subeplot:( Levels of fertilizatiomn)
lamis of fextilizar conhinations svabol. used

N P205  Kg0( in Kg/ha)

80 40 40 Ly
120 60 60 )
200 100 100 } 7Y
DesliRs Btrip cum 8pliteplot,
Replicationse 2

Plot alze. ( subeplot)
Grgu 64 x 4N = 1/410 hectare,
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—— REPLICATION T —

REPLICATION I ————>

—

l FIG.2 PLAN OF LAYOUT
r — 7 -
DL, |DsSL,|0SL,[0SL, [0St |DsSL,| DSt |DSL,
D,sL, JOISIMECKNM 0 s L, |D,sL,[0,SL,|D,SL,|D,S]L,
D,S,L,|D,S,L, DSL,[DSL,|DsL,[DS,L|DSL,|DS,L,
D,S,L,| D,S,L,[ DS L, DSL,|[DSL, [ DSL,|DS,L |DSL,
D, S,L,| D,;S,L,| DS, DSL,||ost |DsSt,|Dst, DSt
D,S,L,| D,S,L.| D,SL, | D,S Ly | BS,L,| D.S,L,| D,S,L, | D,S,L,
D,S,L,|D,S,L,| DS L,|DsL||D s L, DSL,|DSL|DSL
D,SL.[D,SL,|0,8L|DsL |IDsSL|DSL,0SL|D,S,L,
D,S,L,| D,S.L,|08L [DSL||D,8L,[DsL,[0SL,[0sL,
D,S,L, | DSL,|DSL, D S,L||DsL [DsL,|DSL, DSt
DL, | DS,L[DSL (DL ||DsL|0SL,[DSL,|0S L,
DS, [DSL,| OS,L,|0,S,L,[|0S,L|DSL [ DSL, |DSL,
MAIN PLOT TREATMENTS SUB PLOT TREATMENTS I
A - DATES OF PLANTING FERTILIZER LEVELS
0, - 30  JUNE P I H
D, - gt JULY N 205 Kp NKG’ A
Ds - 30Th JULy L 80 40 40
D4 - 1575— AvG. l
Ds - 3072 AVG. LZ. 120 (310) 60
D - I51h  SEPT.
¢ L; 160 80 80
B - SPACINGS 100
Sy — 15cmXxiocm Ly 200 100

§, - 20cmXx/ioCm




s
Not Sy = 1/462 hectare
32 = 1/470 hectare

Variety used « 1lRe 8

Agoe oi seedlings = 25 days ( in each planting)
3.6. Hanurial fghpdules

Nitrogen, phosphate and Potash were applied in
the form of culcium Ammoniun Nitrate, Super Phosphate
and Muriate of Potash respectively. Whole amount of super,
Muriate of potash and half of calciun ammonium nitrate ‘
vere applied at the time of final land proparation before
plansings The balance amount of caicium smmonium nitrate
wvas topdressed in two splits, half at 25 days after
transplanting and the rest at panlcle initiationm,

The amdulo of various cultural operations followec
during the growth of the orop are presanted in the tableeS,
308+ Irrization and Dralnages

The orop was irrigated and draining was done as
and vhen necessary.

3.9. Sontrol disoases and DOBtAs

Atteck of Gall midge ( Pachydiplosis Oryszae W.)
and Stem bersr ( Tryporysa incertulas) was notioed, Attack
due 10 stam borer wvas very mild and gallfly was severs
at certain times. For control of diseases and pests,

8§ sprayings were given at an interval of 10 Qays aﬂe\r
transplanting, with Tef-drsin 20 Ec and Folidol alternatively.
Tvo sprayings with Phytolon @ 2 Kg in 100 gallons of water
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were given. As the gallfly attack was more intense,
counts were taken with respect to affected clumps,

The crop was harvested, One row of bordor plants
from all the sides of each :sub-plot w;re removed before
harvesting tho net plot., The harvested crop was bundled
and labelled treatmentwise, Threshing was done with the
nelp of Akshat Paddy Thresher.
3.11. EXe=harvest Observations -

SampAing toghnigus 3

The technique of random sampling was adopted to
study the different agronomic sharacters such as height,
| and number of tillers per clump etce, Ten plants 1n each
plot werc selected in accordance with the random numbders
of Fisher's and Yate's random table. These plants were
fixed permansntly till harvest and bio-metric observations
were recorded for the sample plants at an interval of
15 dayse
(1) liedghEs The height of the plants were recorded from
the base of the plants up to the sauricle of the top most
leaf.
(14) Zllaring + Counting of tillers was done from
15th day after transplanting to 90th day and effective
tillers before the harvest.
(111) ieal_mmber ¢ The total mmber of groen legves
per plant was reoorded,
(1v) ieaf araas The leal area of the 3rd leaf from the



Tabla~-8: Schednle of oultural operations

m{kuofcpo;::&m

| Partionlars

1 DATES OF

A Sowing in JMEoerye
I. Wo 30.6.68 15.7.68 30.7.68 15.68.68
C. W Japensse
(1) Iot WVeeding m end hand 25,7.68  10.8,688 25.8.68 11.9.63
veading,
(11)2nd wweding Hand weeding, 258,68  10.9.68 20,9.88 11.10.88
D.
W * Cedo N, 25.7.68 10.5.68 25+2.88 11.9.68
(11)2nd topdressing 26,8.68  9.,9.88 24.9,88 11,10.88
B.
Ist .m Endrex 20 E.C phytclon 10.7.88 25.7.88 10.8.88 25.8.88
2nd * Folidnd 20.7.68  5.8,68 20.8,68 5.9.68
Srd * Esdrex 20 BEC Phytolan  30,7.88  18.8.68 30,8.88 15.9.69
4th * Folidel 108,68  25.8.68 10.9.88 25.3.83
Sth * Bndrex 20.8.68 5.9.68 0.9.88 5.10.68
¥, ﬁnmmmmm
4 m 9.10.68 23.10.68 8.11.88 22,11.68
(ﬂ)ﬁnlm 18.10.68 %0.10.68 18,11.68 30.11.89

21.8.68 6.7.88 21.7.68

A

11T ArTRoats

6.8.48
30.3.,68

25.9.88
20.10.68

£5.9.68
25.10,8¢

w.gow

20.9.08

3049.68
10.10.68
20.10.58

15.12.68

25.12.68




.27-

top of the plant was recorded by tuking the length and
breadth of the lamina., The leaf area was calibrated by
the halp of planoueter. The factor was found out by taking
the formula.

Factor = Arca meas:ired by Flano aeter
Area measured by Motor scale

(v) observation on flowering s- Dates of flowering
for different dates of planting were recorded. o
Po TV,

3.12(a) w Rsot study was made at harvest of the
crops. The soil particles sticking to the roots were carofully
removed by washing in running water. Following studies were
made. '
i) Length of the longest root was measured.
11) ¥Welght of the root was taken after oven dry:lng
3.,12(b) Yield componepts 10 earheads from each p].ot
were collected after the harvest, The length of ear-head,
nunber of fertile and sterile grains per ear and the weight
of one thousand grains wers recorded.
11) eld of grain end strays Initial weight of the grain
and straw was recorded iumediately after threshing and their
final weights after drying under suns
3,13, SoAl fextility studys Soil samples were taken from
96 plots separately and composite samples verc made. Samples
were analysed for pH , Carbon, total nitrogen, available
PgOs and available Kg0. )
3.14. Btatiatical analyais of the dakhs

The data were analysed by standard statistical
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method of Analysis of variance, Standard error for each
factor was worked out and critical difference ( C.D) was
found cut at 5% levei of significance and are given
vhere ever needed to compare the treatment means. The
standard error of meuns ( S.,Hm) and critical differvnce
( CoD) were calculated and pregented where ever necessary.,
3.16. Correlation studiegs

For finding out the correlation co-efficient
of different characters, the following foramula was used,

r=: - |
\/{2;2 - (2::)3}%"2:-. T

Where X and y are the values of variable
characters, |

= = Sum of products.

R = Total mmber of observations,
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BAPERIMBIZAL FINDINGS .

During the course of the present investigation
observations were recorded on various plant characters to
study the growth and yield response of high yielding rice
IR-3, to different dates of planting, ‘spacings and levels
of fertilization, The relevant data recorded were statistically
analyssd and the results are presented in this chapter with
the treatment meuns, S.Em and C.,D. at 5% level of significance,
The analysis of variance table for different characters
have been presented in the Appendix,

h)

4.1.1. BElant helghts
Helight of the plant is an index of vegetative

growth of the crop, hence, its study 1s essentlal, Periodic

observations on height have been recorded at five stages

of growth, at fortnight intervals to study the effect of

&gtea of planting, spacings and levels of fertilization on

the growth and development of the crop. The rolevant data

have been presented in table-6 and illustrated in Fig.3,
Examination of the data revealed that the height

ingreased progressively at successive days after transplanting

and was the maximum at harvest,

With the dates of transplanting significunt dsfference
in mean height of plants was observed, Planting in 30th June
recorded the maximum average height of 63.8am, Height decreased
gradually with late plantings and vas minimum ( 36.2 om) with
the geptember 15th planting,
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A widor spacing of 20 x 10 cm induced greater height
than closer spacing ( 15 x 10 cu) and differcnce was statistically

significant,
Table« 6. Qe

Treatments

M.

1 ) ' %
Dy | 12,0 18.9 24,77 44.1 63,0
D3 15,8 21,6 29,6 50.3 61,3
Dy 12,8 19,3 24,0 47,3 49.1
Dg 147 17.3 26,1 42,7 45,2
Pg . 12,2 17,0 205 3.8 36.2
1F' test, | aag s1g  s1g sig 81¢
Selim X © 0.58 0,72 1l.21  1.85 0.53
CeDs (0.08) 2,10 2,59 4,08 6.6 1.90
%m 13.4  18.5 24,0 M3 53,0
8g 12,7 187 25,0 440 83,9
'Y test, Hot Sig Not 8ig Mot sig Not 8ig Sigs
Selm 2 0.28 .34  0.50 0.64 0.01
Ced( 0.08) - - - 0,17
?"‘*’W"ﬁ" 18,3 24 42.7  se.2

| 18.8 25,2  44.7 83.8

303 13,1 15.5. - 24,6 4343 5347
Iy 13.7 19,1 25,9 45.8 54,3
P test, 84g sig  Sig  Sig 81g
S.im & 0.19 0.22 0.37 0.83 0.46

CaRe (0,08) O ST B TR ) WV | W
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FIG3. MEAN HEIGHT AT DIFFERENT STAGES OF GROWTH

(A) DATES OF TRANSPLANTING ~ (B) SPACING
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levels of fertilization increased ihe plant hei; ht
significantly. Highest height of 54,3 cm was iPecorded with L4
and lowest of 52,2 cm with Lys y and L3 were at par with
each other at all stages of grovth but at 60th day and at
harvest Lp, Lg and L, were at par with each other and
signlficantly superior to Ly in inducing growth in height,

Inter-actions were not significant. However,
planting dates with varying levels of fertility produced
considerable influence on height of plant. June 30th(D;)
planting with Lg ( 160 kg N, 80 kg Po0g and 80 Kg KpO/ha)
produced the maximus mean height ( 67.8 cm).

The interaction of dates, spacings and fertility
‘J.ovéla vwere not significant, 30th June planting with a
spacing of 15 x 10 cm (S3) showed the maximum mean height'
( 69,6) at the fertility level Lg,
4.1.2. Nusber of tillers per qlumus

The data on number of tillers per clump at
successive stages of grovwth after transplanting as affected
by different dates of planting, spacings and rertiuzoé
levels are presented in table- 7 and i.lustrated in
Fig, 4,

Number of tiilers per clump increased up to 60th
day of transplanting in all the dates except 30th June
planting, in wvhich case; inorease was up to 45th day.
increase was very rapid. from 15th to 30th day and further
inorease wes at a dimishing rate, From €0th day to harvest
a rapid reduction in number of tillers was observed, The
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percentage of survival of the nuzber or effective
tillers decreased with the delayed transplantings. With
June 30th planting the percentage of survival was the
highest ( 70.13%), where as, with Septeuber 15th planting
it was the lowest ( 27%).

Planting at different dates influcnced the nunber
of tillers significantly., At 60th day, the average total
nunber of tillers vas minimum and maximum with June 30th
and September 15th plantings respectively, Plantings in
July 15th, July 30th, August 15 and August 30th were at
par with each others,

Spacing affected the mmber of total tillers
per clump significantly. Vider spacing prodﬁoed greatesr
nunber of total tillers per clump ( 12.5) than closer,
Same trend vas also observed in case of effective tillers;
however,.the difference was not signi icant,

Significant difference in number of total tillers
per clump was observed. L, shoved the highest nunder of
tillers. Lyykp and Lz wore at par with each other. No
significant difference could be observed in efiective
tillers but Ig showed the highost number of effective
tiilers ( 5.4) per clump.

The interactions were not significant with
respect to effective tillers but July 15th planting with
Iy level of fertilization showed the maximum mmber of
effective tillers ( 6.8).

. et P VY



Treatmentse T
. B v

1 oL LAt o 78 78 74

Bp 7.0 9.1 9.7 12.4

Dy 7.8 B4 15 12.6

Dy 7.1 1.0 11,0 11i.d

Dg 5.4 10,1 13,2 1.4

5.? 1.6 4.0 15.2

'Ft test, Sig BNot Sig Not ﬁ_g Sig
Sem & 0,33 0.74 2.3 0.88
CaD(0.05) 1ol = - 3.19

v g':m S3¢2 8.8 10.3 10.8
8q | 3 104 12,0 128
IFY test, Not 6ig Not Sig Sig. 6ig.
Selin & 0.47 0.12  0.059 0.11
CaD(0.005) - 1,05 1.97
m“‘w 9.3  10.8 1,1
ig 8.3 8.2 10.7 1le4
ig, 6l 2.4 11,0 11,2
Ly 6.8 10,8 12,0 12,8
‘F' tost, 81:. 81:. Not 3ig 613.
Selin 2 0.2¢ 0.13 0.40 0.83

4.9

5.5

Mot 8ig
0.22

5,0

5.8

5.4

5.8

Jot Sig
0.48




FIG 4. TILLERS PER CLUMP AT DIFFERENT STAGES OF

GROWTH
(A) DATES OF TRANSPLANT!NG
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4.1.3, Leaf area:

Data on leaf area as affected by different
treatnents werc analys.d4 and presonted in table-8 and
illustrated in figure-5,

An increase in leaf area was observed from 15th

‘to GOth day after transplanting. | | |

Dates of planting Anfluenced the leaf area
significantly. Earlier plantings produced greater lamina
than late and mean area of lesves gradually decreased as
the planting time was delayed, June 30th planting showed
highest leaf area of 48,5 sq. cm, where as, it was only
23.8 8q. cm vith September 15th planting. Plantings between
June 30th to August 30th were at par vith each other,

No significant difference in leaf area oould de
observed due to spacing.

Fertilizer levels produced aigntficant offect
in increasing the leaf area. Iy showed the highest leaf
area of 41.3 sq, cm and was at par with Lg, Ly vas
significantly superior to Lg, where as, the later wvas
significant over Ly,

Dates of planting under varying levels of
fertility had considerable effect on leaf area, 30th June
planting vith Lz ( 160 kg M, 80 Kg PgOg and 80 Kg Kg0/ha)
produced the highest leaf area ( 50.8aq.cm) followed by
Dilge September 15th planting with Iy showed the lowest
‘meun leaf area,

b L
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Dy 14,8 °
Dy 20,0
Da 12;5
Dg 16.3
De 12,3
Mean 16,0
W test, 8lg
Sebm & 1,18
CeD(0,05) 4428
fuasias 15.8
8 13.4
'?t test, Not 81g.
Selm & 0.74
levels of fertilization.

n 15.8
Lg 16,0
Ly 16,0
h‘ © 158
Pt test, Not sSig.
S.Bm = 0,34
CoD (0208) . i

25,1

26.5

Mot 54ige
0,53

2043
26,0
26,3
26,7
Mot &g.
0.566

25,9
3.8

40,0
30.9

32,0

25,6

33.0

84¢
2,05
7.44

32.5

33.%

Mot 8ig.
0.47

31.7
2.5
32,6
35.6
&
B8ige
0.74

48.5
40,9
41,1
38.3
34.7
28,8
38,7
Sig
2,12
7.69

38.4
3.1

Not sig.
1445

36,6
37 .4
39.6
41,3
]
8ig.
0.81
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FIG5. LEAF AREA AT DIFFERENT STAGESOF GROWTH
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The date, spacing and fertility int.eracuona
pom conspicuous though not significant. 30th June planting
(D:_) with 83 ( 20 x 10 cm) and Ly produced the highest’
mean leaf area ( 51,0 sq, cm) followed by Dy 83 Lg and
Dy 8yl '

Interactions of gpacing with levels of fertilization
had no influence 6n leaf area.
4.1.4. Mumber of leaves jer plints

The number of leaves per plant under different
- treatments as recorded on 15th, 30th, 45th and 60th day
after trmphhuna is presented in table-0.

With the growth of the plant the number of green
leaves per plant increased, This inorease was only up to
48th day, after which there was a reduction in the number, *
due to the death of leaves, The number of green leaves per
plant varied significantly with the dates of planting. From
the cbservation taken at 45th day which oc}npcidn with the
saximum growth phase, it m evident that plantings in
June 30th, July 15th, July 30th and August 15th were at
par with uoh other and were significuntly supsrior to
plantings on 30th August and 15th September. The later
were at par vith each other, .

The leaf number was not saffected by spacing
or levels of fertilization or the interactions of these
faotors, |
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’Tabh - 9 [umber of leaves at diffgrent stages of
BEQWID» _

Treataents, i TR T AFTER
Dates of transplant "al 2
b, | 3¢5 4,7 5.8 5.5
Dy 349 445 5,0 5.0
D3 | 3.7 4.8 5.1 5.0
Dy 3.3 4,5 5.0 3.8
Dg . | 3.6 4.2 4,3 3.3
Dg | 3.6 3.9 4,1 3.8
Mean 3.6 4.4 4.8 4,3
WY test, S1g. sige  sif, st
SeBm & 0,07 0.11 0.12 0.17
CaD(0.05) 0.25 0.3 . 0.43 0,61
W' 3.6 4.5 449 4.4
8s 3.6 4.4 ® 4.0 4¢3
7' test, Not 8ig. Not 5ige Not Sig. Not 8ig.
Selin & 0.0089 0.05&  0.02 0.014
s of feriilization s
Ig 3,6 4.4 4,8 4,3
Ly 3.5 4. 49 4.3
Ly 3.8 4.4 4.9 4.3
Y 3.7 4.4 4.9 4.3
'F* test, Not 8ig. Mot Sige Not Sige. Rot 8ig,
8,Bm & ' 0,18 0,26 0,20 0,13

iptons A ) . ; _— - ’ -
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4e1.5. Areg of flag Jeafls
The data on area of flag leaf as affocted

by different treatuonts are presented in table- 10.

Table~ 10, jroc oi flar teaf ( 94, en) asg aviceted Dy
dgliiorent Lrociacnts, :

Ixaatmantsa - X
bates _of transvlanting:
Dx 3807
Dg 4.2 s1ge 1.18 4,28
Da 3502
94 28,1
Dy 22.2
Spacings
8, 32.6
L. al.1
1 *®
“a 332 Sige 0.73 2,09
La 33.9
L‘ ‘ 34,3

Significant variation in area of flag leaf
was observed due to planting dntai. June 30th planting
produced flag leaf with largest mean area of 38,7 sq.om,

" As the planting date was delayed significant reduction in
area of flag leaf vas observed, July 15th, July 30th and
August 15th plantings were at par with each othep, They
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produced significantly larger flag leaf area than August
30th which was also significuntly superior to .Septembor
15th planting. No significunt differcnce could be observed
in flag leaf area due to the effects of spacings.

Increase in ai.'ea of flag leaf was observed
fram low fortility (L;) to high fertility (ly) level.L;,Ls
and Lo werc at par with each other but Iy vas significantly
superior to the above three luvels increasing the leaf area,
4+1.6. Date of fiowering and maturdfvs .

The data on dates of flowering and maturity
are presented in table-ll,

Flower initiation with respect to all the
plantings dates were by 82 to 83 days after sowing,
Planting in 30th June, 15th July, 30th July and 15th August
matured in 125126 days but August 30th and September 15th
plantings aatured a week days later 1i.e. 132 #nd 133 days
respactively, iy
4.1.7. Boat atlagks |

Counts on the gall midge affected shoots
vere tuken as the attack dus to them were conspicuous
and due to other inseots, were quite low and negligible,
The data were analysed snd presented in table- 1%, |

No significant difference in gull midge
affected shoots were seen dus to planting in different
dates and spacings but however, planting in 30th June
and 15th July encouraged the attack of gall midge, lLess
gall midge attack vas noticed with dela'ed plantings,



Iable - 11 Rate of flowering and maturitv.

Bats of sowing. bate of  Date of I Date of I Wo, of days] Date of  ppuration. X
Jtransplantingtoanicle { eompletion] taken for J harvest. } 1
Maitiation. I of flower=] conpletion,% .L }
i 1 ingas  §
Dy~ 6.6.68 30,6,68 27.8.68  10.9.68 15 9.10.68 125
By~ 21.6,58 15.7.68 11.9.68 29.9.68 15 23.10.68 125
D= 6.7.68 30.7.68 26,9.68 11,10,63 16 8.11.68 126
D‘. 2107.& 15.80@ 12'10.68 28.10068 w 22;11.& 126
Dg~ 6,8.63 30.8.68 28.10.68  14.11.68 18 15,12, 38 132
Dg= 21.8.68 15,968 12,1168 1.12.68 20 31.12,68 133

RIS
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Table- 12.Lusber vl sh ois
under differcnt 3

Treatments, <&t
— 1§

Rates of planting.

by 4.6

Do 4.5

D3 307 Not 81g 0.5

Dg 3.6

Dg 4l

g . 2.1

Spaging,

53 3.5

Sg 4.0 Not 8ig -

hevelp of fortillzation.

In | 3e7

Lg 3.3 s1§. 0.27 0.76

Ly 27

by 4.4

n - o —

Significantly higboit attack vas observed
with highest lewel of fertilization i.e, Ly, |

The interastions were not significant but
planting in 30th June with L, showed the highest
nunbsr of affected shoots followed by July 15th planting
vwith Iy.
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JLAAVE STt
4¢2.1. JoOt shudys-

Data recorded on length of root ané weight
of root werc statistically analysed and presaented in
table 13 and 14 respectively. )
4.2.1(a). lepgth of root i~

No bignificant variation could be observed in
length of root dus to dates of planting, and levels of |
fortilization or their interactions. Spacing could only
influenced the length signific.ntly. Wider spacing of
20 X 10 em could produced longer roots than closer spacing
5 x 10 on,

Table~ 13, Longth of root ( in qa) as affocted by
TR Ue! v .atine °

e T : -

_, 15,6 |

Dg | 15,6

Dy 16.4

D4 13,3 ot Sig  0.47 -
Dg 144

Dg 14,6

ﬁm“' U4 Sigr 042 0.35
Sg 156

W‘:ﬂ

Iy 18,1 Mot Sig 0.94 -
Ly 16,3

Iy 1.7
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Table- 14, cht of root ( dn ms) as afiocted by

differcnt Groat ontg.

X | 'Is';*:i

Rates of plantings

oy 2.3

Dg 27.5

D3 27.3 sige 2,06 2.47
Dy 23.0

Dg 17.6

Dg 17.5

83 2,2 Hot 8ige 0.67 -
8g 25.5

lovelp of fertilization.

Ly 23,3

by | 22,9 Bot 8ig. 0.74 -
g 24.0

'Y 25,2

4.2.1(b) Haleht of rooks
A significant variation in root weig:t was

observed with dates of planting. Xth June planting
prodused, highest root weight., The root weight decreased
significontly with the delayed planunc. Dg, ns and Dy



V.9,

vere at par with sach other, so also Dg and Dg.

| dpacing and levels of fertilization or
interactions were not found to have any significant
effect on root weight,
4+2.2, Egrhead atudvs

Data rocorded on panicle length,; number of
fortile amd sterile grains per panicle, sterility
percentage and 1,000 ziain veight were statistically
analysed and .resented in table- 15, and iliustrated in
fig. 6 and 7 respectively.

4.2.2.(a). Lanigle dangih,
Panicle length deoreased with delayed planting,

planting in 30th June and 15th July were at per vwith gach
other and significantly superior to other ,lentings.
Whereas, 30th August, 15th September were at par with each
other snd were significuntly inferior to other dates.

Significant difference in panicle length was
observed dus to spacing. Wider spacing ( 20 x 10 cm)
produced longer panicle than the closer.

Fertilizer levels oould not influenoes any
variation in length of panicle.

Interastions of the above factors werc not
significant, |

4.2,2(d) Hupber of graing oer peRisle.
(1) Pextile zraipgs
Plenting in July 15th produosd the maximum

nunber of fertile grains per paniele and was at yar
vith that of Jume 30th, The nuuber of fertile grains
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decreased significantly with further delay in planting.
Dyy Dg and Dg were at par with each other in ‘producing
the fertile grams per panicle, ,

No significant change in number of fertile
grains was observed due to spacing. But wider spacing
shoved an increase in fertile grains over closer spacing.

x,evej.s of fertilization could mot influence the
nunber of fertile grains per panicle significuntly but an
inerease in fertility of grains was observed due to increase
in fertilizer effects. '

There was no significant efiects of interactions
over number of fertile grains per panigle, \\5
June 30th planting gave significantly less
nunber of sterile grains per panicle than (Dg) 15th July,
(Dg) 30th July and (Bg) 15th August and was at par with(Dg)
30th August and (Dg) 15th September, Dg,D; and Dy were at
par with each other,

Highest percentage of sterile grains ( 32,0)
were obtained with August 165th planting. No significant
difference in sterility percontage was seen due to different
dates of planting, Both the number of sterile grains per
panicle and the percentage of sterile grains werse not
affected by spacing, fertilizer levels or their
interactiona,

4.2.2(0) 1,000 grain welghts
Planting in 0th June produced grains with
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Table=- 15. L og di}é_@;gg_gxﬁwgﬁb.mntg on
atments, 1 Lengtu of L Eumber of srains/panloie I 1,000 gra-
| panicle JFertilejsterile s ¥ } In wveight,
Dy | 21,9 84.9 26.3 | ésa:g) 30.48
Dp 21,6 86,37 1547 (g% :Z) aa.og
Dy 20,6 67.9 20,6 (gg:g) 23,50
Dy 18,7 47.3 22,7 ‘:33:2) 25,10
'Dg 18.1 557  11.9 (%ZZ?:) 25,99
Dg | 17.1 80.8  15.6 23.3 25,21
'FYotest,  5ig. sige  Sig (:zagiss)ug, sig.
Sem X 0,30 4.06  L76 0.1 0.63
CeDe (0.05) 1.08 14,73 6,38 - 2.28
84 19.6 64.8 18,3 (372:3) 27.322
8g 20:0 66,2  19.1 ég;a.) 27.55
'F test, 81g. Not Sig Not S5ig Not 8ig  Not 8ig
Selm & 0.014 1.25 0.76 (g:gg) 0,044
lavels of fertilizatiop. |
In 19,6 62,7 19,0 (aag:g) 26,95
Lg 19.6 66,1 17.6 (gg:g) 27.49
Ig 20,3 67.3 17.5 (gg:g) 27.78
by | 19.7 68.8 20,9 (g;:f) 27.35
F' test, Mot 84g Mot Sig Not 8ig Mot Sig Mot Sig

Cali e . Qa7 294 __ W
| : N.B, Figures within br t indicate

the corresponding angular values,
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highest 1,000 grain veight of 30.48 gus. 15th July and
30th July 4planunga wvere at par with each other and were
significantly inferior to 30th June, Late plantings of 15th
August, 30th August and 15th September were at par with
each other and the 1,000 grain waight was only about
25 gns. |

The spacings, the levels of fertilization
and the interactions had no significunt effect on 1,000
grain weight, : |
4.2.3. Xiadd of grain and atrax in Kis DAR DAQEARSs

Data on yield of grain and straw were recorded
and statistically analysed, presented in table 16,17(a),
17(b), 17(c) and 17(d) and illustrated in £ig.9 amd 8
respectively.
4.2.3(a) Graln yislds -

Yield decreased linearly as the planting
dates vere delayed from June 30th to September 15th.
Planting in 30th June gave the highest yield of 3849 kg,
where as, September 1l5th planting gave the lowest yleld
of 1162 kg per hectare which was only 30,2 of the fomer,
June 30 th was at par vith July 15th and 30th plantings,
whers as, August 15th, 30th and sSeptember 15th plantings
were at par with each other. The former three plantings
vers significently superior to the later three. The
reduction in yield between two consecutive planting
dates of 30th June to 15th July werc negligible (2.7»)
but betwesn 15th July and 30th July it vas 24,64



w8
Ihe difference was highest ( 33.74) between July 30th and

Angust 15th planting, After August 15th the difference
decreased and was 21.8% between August 15th and August
30th, 20,9% between August 30th and September 15 lantings.

No significant difference in yield could be
observed due to the spacings, b:xt however, closer spacing
( 15 x 10 om) gave 2% extra yield over wider spacing
( 20 x 10 ). |

The yield of grain increased due to fertilizeyr
application over Ly« Significantly highest inorease of
' 350 kg/ha vas obtained with Ly 1.8, 15.5% above Ly,
With the still higher fertilizer ajplicution of (L)
200 kg Ny 100 kg PgOg and 100 KxO/ha the yield decreased
by 182 kg/ha from that of Lg.

Nons of the interactions were significant,
But however, planting in 30th June with fertilizer
application of 1.0 kg N, 80 kg Pgy and 80 kg XKg0/ha
(Lg) gave the highest yleld. L vith spacing 15 x 10 m
( 87) proved to be the beste

Considering the interastion of dates x spacings
x levels, Dg 8; Lg gave the highest yield of 4250 Xg/ha

followed by Dy 8g Ly and Dy 83 Iz which gave ylields of
A249 kg and 4181 kg respective y,



4G =

Table-16. de)d_of oriin snd steain Ke/na

L.,j., AR EReabieniSe

Dg 3747
Dy 2828
By 1877
Dg 1469
bg ne2
'F' test. Sige
Sema, 2 307
G.D. at 3% 1124
Spacings

I3 2512
3g | 2465
P test, Fot 5ig.
S.Bm, & 97
Lowals of fertilizations
by 2310
Iy 2489
Ig 2669
Ly 2437

100
98.1

107.7
116.8
107.6

4850
4732

2881
2372
1806
L ]
S4ige

J489
3373
ot Sige

3202

3727
3456
sig.

100
96.6

104,8
116,3
107.3




| «50=
Table. 17 Bffect of Giffercnt interactions on prain
7 glele

17(a) Raves of planting X goacings

i O R Y 3 Y

8y 3840 4782 2777 1957 1610 1108 2512
8g 3859 3713 2878 1797 127 1216 2465
Mean 3849 3747 2827 1877 1468 1162

| . S.Em 2 for |

éii Dates at same spacing = G40
11)Spacings at sume date = 307

17(b) vates of olanting i lovols of
riilizicion.

fnatmmmz 133 194 {05 }"D:G — T Mean,
3772 3418 2761 144

1302 1165 2309

Ly
Lg 3726 3856 2809 1817 1546 1049 2489
Ly 4083 3969 2890 2234 1503 1329 2668
Iy 3813 3750 2761 2014 1524 1060 2487
Hoan 3849 3747 2827 1877 1468 1168
' S8,Bm X for |
fﬁ;ﬂ"ﬁi’.‘é‘.ﬂ‘xﬁg : 2'1373
17(c) Snacinza x Jevels of Lartilisation,
Treotnents, } Y T e 1D
8, 2317 2602 2706 2425 2518
8g 2303 2377 2638 2549 2466
Mean 2310 2489 2060 9487
gen 3 for
(1) Levels at same sp = 106

(11)8pacings at seme lewsl = 105 .
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17(d) Dates

ire.tments. } L, 1 Ly j by . JI—I“ T lh_an. —
D;Sy 3950 3857 4181 72 3340
DySg S5 e s 4%e @
Bty 3187 3935 4250 3765 3782
Dgsz ooaz gm3 . 3 9p6 ST
DSy 2702 3049 2725 2533 27
D36z 2820 2749 o085 280 878
Dgby 1455 1778 2517 2073 1957
P48, 1433 1858 1990 . 7
D58y 1501 1847 1432 1663 1610
Dgig 1104 1245 1574 1336 1327
Dby 1108 1154 1131 1039 1108
Defe 1299 1034 1527 1081 1216
Meon 2310 2489 2668 2487
S8.En & for

(1) levels at same D x 8 = 263
(44)Dates at same & x L = 391
(111) Spacing at same D x L = 270



" FIG 9. EFFECT OF DATES OF PLANTING & FERTILIZER
y LEVELS ON GRAIN YIELD (IN Kg [ha)
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4+2,3(b) Straw yleld.

Highest yleld of 4732 kg/ha was obtained
with 15th July planting. Gtraw ylelds of 30th June,
15th July and 30th July were at par with each other,
Similar rolations existed between August lith, August
30th and September 15th plantings. First three plantings
were significantly superior to other three, 15th September
planting gave the lowest yield of 1806 kg/ha which was
only 38.7 % of 30th Juns,.

tpacing 15 x 10 an( $; ) gave 116 kg/ha of
extra strav over Sg and the difference was not statistically
significant,

The straw yield inoreased with the increase in
fertility levels from L; to Lz, lg produced significantly
highest yield over Ly,lg and L4, in and Lg vere at par
vith each other,

Interactions were not significant. But however,
D18gy DolgySihg and Dy Si Lz shoved the highest production
of straw i.e. 47g8kg, 5005 kg, 3792 kg and 5428 kg per
hectare respectively,
4.2.3(¢) dhrads graln ratio,

Data on straw/grain ratio were statistioally
analysed and presented in table =18, ,

Neither the main treatments nor their mtoradti.om
gould influence the straws grain ratio significantly,

The ratio inoreased linearly with the planting
daces fron By to Dy, only at Dg & slight decrease vas
observed,
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Table- 18, uficct of dificront trcatments on
straw: prain vatio,

T X i { |
Irgatments. I Ratio J 'F' test. I S.Bn & I C.Deab 54

Dates of plantings

>, 1,23
Da 1.28 Not Sige  0.07 -
D3 1.46
Dy 1.58
Dg 1.62
Dg 1.59
Sxacings
S5 ~ 1.45
32 ‘1.47  Not sig, 0.044 -
lavels of fertilization. ,
1.49
1.42 Notsig  0.084 -
1.47
1.46

F&d s
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8 shoﬁed narrower ratio than S, which signifies
greater product:l.on of grain in the forner.

Practically, no differonce could be observed
due to the levels of fertility. Ly produced comparatively
'h.ig!nr ratio than 1,0, Ly and L, were almost equal and
showed wider ratio than Loe
4.3, goryelation studys

Correlation is the relation of one character
%o the other and the degree of association is axpressad

as the co-efficient of correlation(r).

Temperature and light hours are the two
imporvant environuental factors, Temperature 13 one of the
limiting factors in rice cultivation, It greatly influence
not only the duration of growth but also the growth pattern
of the rice plant. During the growing season the temperature
summation ( sun of daily meun temperatures) and sumation
of sunshine hours or combination of these night have
considerable effect on grain yield and other yield

attributing characters. Keeping ihon in view, temperature
 summation and sumation of sunshins hours, prevailed
during the 1ife period of the arop with respect to
different planting dates were recorded and presented
in table 3,

The gruin yields from different plantings, the
mean height, nunber of effective tillers, and the mean
18af area have been correlated with sumnation of tuporatm
and the ruuua arc presented in table~ 19,
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Table~ 13, vorreiallon co=siiicionis of teg.er.iure with
gradn yiold, yicid avtribuie and other nignt

SifioJ Factors correlated _j:;;&%’_&;n; of ggxz%ﬁ tion
iwlth temoerature, {t)baervec valus 'r !Tablg ] e a
o

1. Grain yield (+#) 0.36 0.70

2. Planting height (+) 0,93 ' "

3. Nuﬁbor of effective (+) 0.23 "
tilliers,

4e Moun leaf area. (+) 0,83 "

Temporature showed significant positive
- correlation with yleld of grain, height, and leaf area,
Its rclation with mmber of effective tillers wvas positive,
though not statistically significant, Highest grain yleld,
length in height, number of effective tillers and leaf
area was obtuined with jemperature sunmation of s48 ¢
combined with 561 hours of sunshine, ,

44, ECONMIGH
" Calculations of the expenditure, gross income,
net profit per hectare and the profit or loss per rupee
invested vere made with respest to four levels of fertilization
undey six dates of planting. The data presented in table 20
revealed that the highest net profit of rupees 1434 per
heckare and 1,23 rupees per rupes invested was obtained
by planting in 30th June followed by 15th July which
gave a nast grofit of rupees 1372 and 1.17 per rupee
invested. Ihe difference in profit between 30th June
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and 15th July wes negligiblo dut with 30th July planting
the net profit was reduced renarkably almost half of
that obtained by the above plantings, Planting in 15th
August gave a net profit of rupees 119 and 0,10 per ‘
rupee invested which was quite negligible. Planting beyond
15th August i.e. in 30th August and 15th September incurred
a loss of rupees 160 and 396 respectively.

By the application of higher fertilizer levels
beyond L, ( 80 Kg N, 40 Kg P05 and 40 kg Ko0/ha) the
average net profit decreased linearly and the lowest
of rupees 258 per hectare was obtained with Ig( 200-100-100),

Though, the highest gross income of rupees
2783 was obtalned with 30th June planting under L,

( 160-30«30), yet, the highest net profit (rujsees 1647)

and profit per rupeeiuvested ( 1,73) was obtained with
30th June planting under L, ( 80~40-40) L;, The net

profit ( B, 1510,00) obtainsd due to planting in

15th July with Lg was next in order, 15th mugust planting
vith higher level of fertilization i.e. Ly gave the highest
net profit of rupees 283 per hectare in comparision to
other level under the same date, A loss of rupees 48 per
begtare was obtained when there was shifting from Iy to L,

J0th August and 15th September with all levels of
fertilization incurred losses,

4.8, godl faxtility Studys
The 301l semples collscted after sach harvest
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Table =20 Bocnomios of dates of planting and levels of fertilizstion ( in rupees par heotars)

fes of plant I T ea
‘Mﬁ» aﬁmfﬁmﬁt ﬁoﬁtap %&77% €] 7otel m:-klw Y Protit ] TOWL = I t Profit
Yex:: nnﬂutmﬁ.w I-rofitar loss %m progit] or Lose oIpen gﬂt or gﬂt! per
1 X ditnre! Jor Irooes Uong ¥ gw per ‘m“’"} e parj or [ rupes |
1 i r 3 1§ 1 i S SR fnninks 1 L S P
, (30th Jume) 947 2594 1847 1,78 1121 2586 1445 .28 18 2783 1940 1.15 1486 28214 1158 C.78 1484 1.28
(15th July) 217 2578 1428 1.60 1121 26881 1510 1.54 1208 7] 1459 .11 1486 530 114 0,78 5T L1Y
(s0th July) o487 1926 970  1.08 1121 287 018 081 :9F 8@ 7SS 0,50 1406 1968 487 051 M9 068
(15th Aug) 47 146 99 0,10 1121 1865 144 0,12 1208 158 25% 0,22 190 418 (=MB («)0.08 119 0,10
(s0th Mug) 7 4 019 (=)28 (~)o,02 1181 1108 {=)0,19 (=)0,01 1298 P08 (~)208 (~)C.38 1% 1077 (=)889 (=)0,0R8 (~)180 (-)O,11
~ (15th Jept) 947 821 (-)126 (-)0.15 1121 70 («)35% (~)O.BLIR0B 841 (~)340 (~)0,RF w86 7E6 (~)78 (-)O.51 (~)S08 (~)O,30
666,00 0.0 607.00 0,58 ' BBRG0 0.3 .0 oy
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vere cnalysed for pH, org«nic carbon, total nitrogen,
available Pp0g and available Ky0 and the data are presented
in table 21,22,23,24 and 25 res’ectively,
() it

Variation in pH of soil was observed both
&ue to variation in dates of planting and fertility
lovels, The H decreased with the delayed plantings,

Higher levels of fertility showed reduction
in pH. Lowest pH of 4.4 was observed with L., while Iy
showed the highast of pH 5.0.
(11) orgundo carbon aercentages |

| Earlier planting in the month of June and July

howed higher percentage of carbon while it decreased
gradually vith the delayed plantings. The increases wcre
above the initial status ( 0.66%), uhile decreases wers
below 1it, ‘ ,

No markec change in % of carbon ¥us observed
due to the higher levels of fertilization,.

No variation was observed in carbon content
due to spaoing.
(111) Totad nitrogan.

Earlier plantings ( June 30th, July 15th and
July 30th) showed lov percentage of residual pitrogen
in soil vhile the later dates showed a comparatively \

higher percentage.
The sercentage of residual 1nitrogen increased
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with the higher levcls of fertilization, while, at Ll
the nitrogen status remaincd at the same level as
initial ( 0.063).
Ho difference in nitrogen levels was seen
between the spacings.,
(iv), Avadiable plpeshoruss
No consistent change in svailable phosphate
content of soll was noticed due to ithe dates of planting.
Dut a depression in phosphate ievel than the initiel |
was observed vith rospect to all the dates.
At Ly, the residual phosphate content of |
301l was 7.7 kg/ha against the initial status of 11,6 ke/ha,
A gradual inerease was noticed due to the higher lewuls
of fertilization, Atlg available phosphate was below the '
initial, while, at L3 it vas nsar about and at 4 an
inerease was seen above the initial.
Closer spacing showed ocmparatively lower
residual phosphh' level thau the wider.
(v). Avallable cotath,’
ﬁ No consistent variation in available Kg0
status of soil was noticed due to different dates of
planting,
Hemarkable decrease in KgO oontent of soil
below the initial statua of 85,6 kxg/ha was observed with
L} and Loe At Iy the Eg0 content was in the same level
as the initlal ad et increased omsiderably at Iy, |
Gloser spacing decreased the Kg0 level
in soils |
«00000~
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- lanlee 22, Otgag_iq Carbesm STATUS »I 391l after karvest

of ti‘nyi'e::ip.( Imitial ergamic carbsm cemtenmt

s

Sl \i\f;\ R}
'rrut-ata.y L, { Lg I Li - I L‘_ L Mean { M;a'
§ e —

{ 81 isz % !(ou.{ 81 } 8, } Mean, iflj sg % Mean. | \.S,i {32 % Mean, [ S, } 32—}'
D, 0668 0475 0.71 0.75 0.74 ;.74 0.86 0.82 0.84 0,77 0.83  0.80 0,76 0.78 0.77
L 0.69 0.58 0.63 0.76 0.67 0.71 0,79 0475 077 0.77 0.76 _97.27“6“,__.;9.@ 9759 0.72
D, 0.65 0.69 0.67 0.66.. 0.73 ,o,,.‘e_s___\o.? 0.86  0.82 0.72 0,90 0.81 0.70 0,79 0.74
D, 0,62 0.61 0,61 0,63 0,59 0:61 0,65 ©0.65. 0.65 0,66 0,67 0.68 0,64 0,63 0.63
Dg 0.61 0.52 0.56 0.63 0.53 0.56 0065 0.61 0.63 0.67 0.67 0.67 0.64 0.58 0s61
D, 0.58 0.49 0.53 0.58 0.50 0.54 0,60 0.63 0.61 0.65 0.65 0.65 0.60 0.56 0,58
Fl 0.63 0.66 .72 0.70 0.67 )

Mean { 8y 0.60 0.62 | 0.72 0.74 0467

— WMeam _ 0.61 0. 64 0.72 0,72 0. 67
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Teble -23. Totgl nitrogen stgtne of soil gfter hurvest
of the crop ( Initigl totel nitrogen content

0.053%)
5 N W S U
; S sa}!&.m! 31; s2 {nesn.l Sy isa {Hean. X

8, iS iMem.! Slis

Dy  ©.049 ©.047 ©.048 0.052 0.048 0.050 0.955 0.055 0.055 0.058 0.062 0.060 0,053 0.053 0.053
D, 0.049 0.048 0.048 0.062 0.072 0.067 0.048 0.063 0.055 0.063 0.068 0.065 0.056 0.062 0.058
D, 0.051 0.047 0.049 0,062 0.053 0.057 0.063 9,059 0.061 0.065 0.061 0.063 0.060 0.055 0.057
D, ©0.068 0.059 0.058 0.063 0.062 0.062 0.065 0.067 0.066 0.066  0.008 0.067 0.063 0.064 0.063
D5 0.660 0.052 0.051 0.062 0.063 0.062 0.071 0.071 0.071 0.077  0.079 0.078 0.065 0.066 0.065

8.055 0.052 0.053 0.072 0.059 0.065 0.080 0.072 0.076 0.978 0.071 0.074 0.066 0.063 0.064

] 0-062 0.062 0.063 0.067 0.061
= 0.050 0.059 0.064 0.068 0.060

0,851 0.969 0,663 9,067 _0,060
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Tgble-24. Aviilsgble phosphorns

~

statns of soil ifter
hurvest of the crop( Initigl phosphorns content

11.6 kg/ha)
Trest 1‘ 3 L L L ; Men. -T Megn -
ments, ! 1 3 3 < 2r T3 T 4 i
s s Megzn, ) 31 82 Megn. ) 81 Sy 1 Mesn. | S1 ¥ Sza}k!{em.l 31 ; Sg
Dl .« ‘o‘ 906 70. 502 80' 606 6.0 ].Zoc 91. 12'8 15.2 1’4-0 7.1 11.2 901
nz" 6.8 9.4 8.1 7.6 16.8 12.2 12.8 17.6 15.2 12.8 16.8 14.8 10.0 15.1 12.5
Dy 5.4 6.4 5.9 8.2 5.2 6.6 11.2 7.6 9.4 14.5 8.4 11.4 9.8 6.9 8.3
Dg 7.2 8.2 7.7 8.5 10.5 9.5 9.6 12.3 10.9 13.2 13.2 13.2 9.6 11.0 10.3
Dg 9.5 10.5 16.¢ 10.2 11.0 10.6 11.1 12.5 11.8 15.3 14.2 14,7 1l1.6 12.0 11.7
Dg 7.6 8.5 7.7 10.0 9.6 9.8 13.2 12.6 12.9 16,5 14.8 15.6 11.6 11.3 1l.4
l 81 6v7 8. 2 10.6 14. 1 909
-y 1 2.2 2.1 1.5 13,9 19.5
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Teble- 25, Avsllgble potash stetws of 'he soil sfter hurvest
of the erop ( Initisl potash content. S§5.6 kg/ha)

frest |

L L [ L ¥ L Meun, Meun
aents. L 1_ % 2 { 3 1 4 , . _é
i SL; SL; Meun. SL‘ S;l,l X Me:n. } S! X S& ¥ Hean. Y S, Y S, § Mewr.} S]r LSZ 5
DI 24,1 3@.1 29,1 24,2 3.3 30.2 39.2 33.3 Hp.2 55.8 48.3 52.0 35.8 38.0 36'.9
Dz - 41.6 34.5 3.0 33.2 39.6 k.4 58.2 50.8 54.5 765.2 48.1 61.6 52.0 43.2 47.6
Da 29.1 58.2 43.6 3.3 74.8 56,5 60.4 83.2 71.8 54,0 91.8 72.9 45.4 77.0 61.2
D‘ “03 4901 4702 50.4 55.0 52.7 ‘804 60.5 5404 60.2 62.1 6001 5100 56.6 5308
Dg 50.3 5.5 64,8 52,4 60.5 56.4 ©58.3 62.’7 60.5 62.1 €5.0 62.5 55.2 61.8 58.5
Dg AB.b  47.2 47,8 50.2 50.5 S0.3 53,1 s55.4 84,8 69,0 59.3 59.6 52.2 52.4 62.6
- . i
Mean ¥ , : .
f&i 47.9 52.7 57.6 62.4 54.9
, 43.4 . 47.8 : 55.2 - 91.8
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In the preceding Chapter, growth, yield
‘responses of 1.R~8 and change in fertility status of
5043, with raséact to different dates of planting,
spacings and under varying levels of fertility, have
been presented, In this chapter, an attempt has been
wade Lo eotablisih cause and eiiect relationship existing
with the results obtained and to adsign plausible
reasons £ar ths variztions recorded,

Rates of olanting -

A variety has its own range of planting
period and within that critiocal period 4t shows full
Janifestation of its yield abiiities ( Pillal,ld58),
30th June planting gave highest grain yleld of
3849 kg/hz and was at par vith July 15th and 30th
Plantings, 15th July apd 30th July produced respec.ively
2.7 and 24,8 peroent lower yield than 0th June. This
- Gorroborates the findings of Vasisth (1961) and
8ing and sing (1962) ’ m)obmh-d greater ylelds from
June plented oryp than that of Julys Flanting from
JOth Jung to 15th July seemed L0 be opiimue without

mich variation in yieid. This is in confimity with
the previous findings in Orissa condition by Mallik

and Bshora (1905) and Salmi and Lenka (1966), They
Zeported that middle of July is the optimum time of
planting riee in Crissa, The' yidld decroased
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significantly by 15th August planting, which gave
only 48,7% of tha£ obtains. by 30th Juns, progressive
significant decreases werc observed as the planting
dates were delayed. 15th September gave the lowest
grain yield or. 1162 kg/ha vhich was less than one-third
( 30.2%) of the yleld obtained in J0th June planting,
This agrees with the observations made by Basak and
Klemme (1969)., They reported progressive decrease in
grain yield in a trial with five dates from mid-July
to mid-geptember and the average grain yleld from
mid=september planting was only one-third of that from
nid«July plonting.

A cixrsory analysis of the number effective
tillers per clump, which s one of the most important
vield attribdutes, would show that 15th July planting
produced significantly highest number of effective
tillers per clump(6.6), Tiller mumbers wers higher
by the June and July plantings, progressively |
~ decreased with successive planting. Sahm and Lenka(1966) B
had similar f£indings. They reported that early July
Planting induced more nuiber of ear-bearing tillers,

Other yield attributes such as length of
panicle mmber of fertile grains per panicle and
1,000 gruin weight were also maximum with 30th June,
progressively reduced with the sdvancement of dates
of planting and were minimum with 15th September planting,
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30th Jure and July plantings were at par, with respect
to the cbove characters. In an experimemt with two
lanting dates in July, Relwani(1963) reported that
15th July planting prodnoo;.tl groater length of yanicle
and 20th July favoured the formation of greater number
of fortile spikelets and more wolght of graln per
panielo.

The difforenzes in yleld and 1%s sttributes
80 obsorrad may be ascribsd to the differcniial
manifozlation in growth habit of the orop during
difforent planting time, i.e. under varied conditiome
of temperaturo and light hours, The suznation of
temperaturs and light hours in 30th Jyne planting \n:;q
206 °c and 361 hours of sunshine vespsctively, Tae
temperature sunmation dearsased vit: the advancexent
of plsniing dato and decreans in day longth, iaic may
be. ascribed to ths decrease in yleld and its attridutes.
Ara Kawva (19587) also had similar opinion that low riece
 ylelds are the resultans of low temperature, It is
therefore, necessary that in oxder to obtadn highest
yield planting date shculd be a3 near the longest
day as rossible for kharif ( orsufurd, 1964),

The plant hoigkt, nuaber and area of
deaves whigh coniribdute to the praduction of st.aw
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and the straw yleld were maximum with 30th June
planting, They remainod at fairly higher levels with
plantings in 165th July and 30th July and progressively
decreased there after, till attained minimum level |
with 15th September planting., By early plantings,
due to the developmsnt of taller plants and more
leaves the straws grain ratio also rciaained at higher
level ( adair 1940).

Spaglngs-

Spacing is the most important agronomic
practice influencing the yield in rice (Ramiah, 1937).
But in the present investigation, both the spacings
( 15 x 10 em and 20 x 10 em) could not influsnce
significant change with respect to yield of grain,
strav, vegetative characters and other yleld attributes,
Hovever, closer spacing ( 15 x 10 ocm) gave respectively
28 and 3,4% extra grain and straw yleld over wider
( 20 x 10 om), This confirmms the observations made
" by Vachhani gf al» (2961) Sing and Sing (1962),

Eeptilizer levelg s~

The grain yield increased signifiountly
vith successive inorease in levels of fertilization
up %o Ly ( 160 kg Ny 80 kg Pg0 and 80 kg XgO/ha),
Lg produced the maximum yield of 2669 kg grain yer
hectare., Though yield attributing charaoters were
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not significontly influenced, yet, increases were
observed with respect to effective tillers, length

of panicle, nunber of fertile grains per panicle,

1,000 grain weight and decreuse in pepcentage of grain
sterdlity up to Lge Ly ( 200-100+100) gave significantly
lover yield than Ly and was just the sume as Lp(120=60-60).
Thore was increase in grain sterility and deorease in
other yield attributes, This shows thatl an apblication

of 160 kg N, 80 kg Pglg and 80 kg KgO per hectare ssems
to be the baest combination for getting a higher yleld
with IR-38, Similar observations were made hy Padhi

and Mishra (1968). They reported that Talchung Native=l,
producsd highest yield with 160 kg N/ha under Bhubanseswar
" comdition, From Paddy breeding station Coimbatore,
Srinivasan gt al. (1968) have also reported that a
fertilizer schedule of 160 kg N/ha, over a basal
dressing of 50 kg Pgl; and 80 kg KgO/ha can de
recoumended for 1R.8, T.N.~I, and Talnane3 for Soils

" of average fertility.

A corresponding highest strav yleld of 3727
kg/ha was observed with Ly ( 160-80-80) as in ocase of
grain, With further inorease in level wp to 54 (200-100100),
the straw yield decreased significantly, Similar observations
vere made by Lenka (1967), who, obtained increase straw
yield of dvarf indiga - and polnal varieties with inoreased
levels of nitrogen wp to 130 kg Wha. Increase in stray
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yield with the higher levels of fertiliration may

be attributed to the increase in vegetative characters
such as height of plants, total munber of tillers per
clunp and the leaf area. The high amount of nitrogen
in the lovel induced vegetative growth and excess
application resulted in luxuriance which was reflected
in increased yleld of stravw ( Yamade, 1983, Digar,1958
and Ghose, 1963).

Intezagtiond.
 Ylelds with 8; ( 15 x 10 cm) and 85(20 x 10 cm)

were identical under 30th June planting, but with the
advancement of planting time, closer spacing of 156 x 10 enm
gave higher yield over wider, This confirms the earlier
reports of Sing and Sing (1962), who, observed that in
early planting of June 15th, spacings such as 6"x6",
9"x0" and 13"x18" gave ldentical ylelds and with the
adinncement of transplanting ciour spacing became more
beneficial and essential, Ramiah (1937) aleo opined
- that Af planting is delayed unavoidably the only way
of counteracting the evil effects of later season
is to p;ant the seedlings closer,

At a particular level of fertilization, under
Dy and Dg the yields were identical and no signifteant
differences could also be observed botvuh the levels
in earlier plantings, The yleld decreased gradually



with the advanceuent of planting date., Ly ( 80=40-40)
was two the three times efficient with earlier plantings
of June and July, than the higher levels in late plantings.
of August and September., A higher dose of 160 kg N,
80 kg PpO5 and 80 kg KpO/ha (Lg) gave about 14 higher
yield over 80 kg Ny 40 kg Pg0g5 and 40 kg K20/ha (L))
with late planting of September 15th, This is in
confirmity with the observati.ns made by Salm and Lenka(l.66),
who opined that heavy uanuring of late planted crop is
. necessary to obtain a good yleld. Sing and Sing (1962)
also re,orted that with the advancement of planting
segison the effects of nitrogen on rice yield increased
progressively.
An application of 160 kg N, 80 kg Pg0s

80 kg KgO/ha with closer spacing of 15 x 10 am
produced 2706 kg of grain per hectare. Though no
significant differences could be observed with the
interactions, yet, closer spacing (54) with lower
levels of L) and Lg gave identical yields with wider
spacing ( 8g) under higher levels of Lo and L3 respectively.
ibis agrees with the recoumendation of Matsue (1950),
vho, recommended closer spacing in Japan during the war
years to meet the fertilizer shortage. An application
of 200 kg Ny 100 kg Pg0g abd 100 kg KgO/ha with oloser
spacing ( 18 x 10 am) badly affected the y.eld and
higher yield was obtained vith vider spasing (20 x 10 om)y |
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This observation is in 1ine with that of Sing and Sing(1962),
They found that in case of heavy manuring closer spacing
proved to be the wrost, The decrease in yield with the
heavy fertiligation may be due to heavy vegetative
growth 1.0, highest increuse in height and loaf area
vhich had the shading effect, affecting photosynthetic
activities, there by decreasing the length of panicle,
number of fertile grains, and increusing the percentage
of sterility in grains, |

Planting in 15th July with a spacing of
15 x 10 om and an application of 160 kg N, 80 Kg Pglg
and 80 kg Kg0/ha gave the maximum groin yield of 4260 kg/ha,
- which seems to be the best combination for getting the
highest yield with IRe8, This was followed by D18gly
and D3S1la. This observation confirms the earlier
findings made by ( Anonymous, 1964), which revenlied |
that when the crop was plantedi early or at the normal
time closer or medium spaaing z&vo the best res_.onse to
. nitrogen and phosphorus.

Asonomdgs,

Karly planting of June 30th gave the
highest net profit of 1434 rupees per hectare, which
¥as gradually reuuced vith the advance:aent of planting
and was limited by the planting in 15th August, which
seemad to be the coritical period of trunsplanting IRe3,
Furtier plantings incurred 1oss vith geometrical
Jrogression. The difference between June and July
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planting was nogligible and June planting gave only
tweenty three paise higher net profit per rupee
invested, This shows that though higher ylelds were
obtained with June planting, yst, the optimum time for
planting IR«8 lies between 30th Juns to 15th July.
This corroborates the earlier findings of Mallik and
Behera (1965) and Sahu and Lenka (1966), under Orissa
Condition, |

Highest net profit ( B 666.00) and profit
( B.,70) per rupee invested with an application of lowest
lovel i.e. 80 kg N, 40 kg Pg0g and 40 kg Kp0/ ha and the
profits decreased with the increasing levels, which
show as economics 1s concerned, the aopropriate dose
for IR=8 1s 80 kg N, 40 kg Pg05 and 40 kg K00/ ha to
get the maxm;n economic return, This agrees with
the previous recomnendation of Mahapatra (19683), He
recomended 80« 100 kg N/ha during the EKharif season
for high yielding varieties of yioce, _

Though planting in 30th June with an application

of 30 kg Ny 40 kg Pg0g and 40 kg KgO/ha gave the highest
net profit ( k 1647,00) and profit ( % 1,73) per rupee
invested yet, planting within 30th June to 30th July,
pave more or less similar prontl' irrespefitive of
the levels(Lyy kg or Lg), but with late planting of
Augus$, profits inoreased with the levels and highest
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vas with Lz, Hence, planting in August 15th with heavier
application of fertilizer of 160 kg N, 30 kg POz and
80 kg Kgqf\g\:y be reco.mended to obtain marginally
higher net profit. .

Planting in 30th June, with closer spacing
{ 15 x 10 cm) and at lower level of fertilization (Ly)
gave the highest net profit of Rs. 1774/~ per hectavre
folloved by planting in 15th June, with closer spacing(sS,)
in combination with higher lovel of fertilizatism(ig) and
wider spacing vith lower level of fertilization (L)
vhich an unted to net profits of rupees 1601 and 1633
per hectare respectively. If planting is delayed beyond
15th August a closer spacing with higher level of
fortilization(ln) is advocated. After August 15th,
closer spacing with 120 kg H, 60 lkg Pp05 and 60 kg Kp0/ha
are required to get the maximum net profit.

Soid Zertility.

The initial pH of soil was 5.4, A general
- decrease in pR was observed due to fertilization, It
decreassd gradually witih subsequent higher level of
fortilization and was the lowest of 4.4, with an
application of 200 kg N, 100 kg PgOg and 100 kg Kg0
per hectare, This decresse in pH may be due to the
acldic 'ruouon of the fertilisers applied, This
agrees with the observations made by Xamwar(loee),
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vho, after examining the results from different places,
reported that manures and fertilizers decrease pH
of the soll, |

Barlier plantings in the month of June and
July showed a high rate of carbon content over the
initial ( 0.68), while, it decreased with the delayed
pluntings, Thls may be due to the growth of longer roots
end significantly which might have contributed to increased
carbon content of the soil, With the higher levels of
fertilization the pércontaga of organic carbon in the
soil did not change appreciably( Russel, 1940),

The total nitrogen, available phosphate a d
potash content of the soil, as observed after harvest
of the crop, were low with the earlier plentings of Ju.e
and July. ihis may be due to increased removal of more
nutrients through crops, The reverse is true for the
late plantings of August and Septenber, which showed
higher content of the above nutrients,

lov levels showed lower residual nutrient
content, while higher contents of N, P, and K were
seon with subssquent higher levels of fertilisation,
This may bo dus to the residual added mutrients, in
the form of increased levels, This agrees with the
observations rade by Young gt als(1960), who, reported
that the nitrogen and phosphate content declinei in
oheok plots than mamured plots, The nutrient sontent of
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the soil remained in an equal level with the faitial
status at 80 kg N/ha (Iy) and at 80 kg both of Pglg
and K20 per hectore (L;) with respect to nitrogen,
phosphate and 0tash respectively. This gives an
iadication that a combination of 80 kg Ny 80 kg Px0g
and 80 kg Eg0 /ha may be the 'Opt.imm dose for IRe8
to maintain the soil fertility at a specified levsl
without any depletion under, Bhubaneswar, condition,

Closer spacing removed comparatively
higher amounts of nutrients than the wider which may
be attributed to the production of more grain and
strav with the former,

«00000%
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The raesults of the experiment entitled ™ studies
on Manurial requirement of paddy I.R=8 in relation to
spacing undexr different dates of planting," have been
sumaarised and the sallent findings are as follows -
1), The best time for transplanting IR«8 is 30th June,
producing highest plant height, total nunber of tillers
per clump, leaf area, Length of panicle, number of
fertile grains per panicle, 1,000 grain weight resulting
in maximu yield of grain and straw.

g)e ihe optimum time for transplanting IR«8, was found
to be June 30th to July lith, The yield was reduced
by one~fourth with 30th July, half with 15th August
and with 30th August and September 15th it was only
ono-third of 30th Juns. |

3). To get higher yleld, a temperature summation of
3600°C with about 700 hours of sunshins is the
optimum for kharif, |

4), No significant difference either in plant characters
or in yioiﬂa were observed due to spacingse

5). WAth the inoreass in fertility levels, yield
increased and maximum grain yield of 2669 kg/ha

vas obtained with 160 kg N, 50 kg PgOg and 80 kg Kg/ha.
A further rise caused a redustion in yield,
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6)e Earlier plauntings of June and July with 80 kg N,
40 kg Pg0g and 40 kg Kff ha (i) proved to be two to
three times officient over higher levels ( L2 or Ly)
in late pluntings of August and September,
7). With the delayed plantings, applicution of higher
level of fertilizer ( L3 ) was essential to get a good
yield.
8). Planting in 15th July with a spacing of 15 x 10 om
and an application of 160 kg N, 80 kg Po0p and 80 kg
KgO/ ha gave the highest yield of 4250 kg grain with
the corresponding highest straw yleld of 5428 kg per
hectare. ' |
9). Early planting gave higher net profit and profit
per rupes inveated,
10). 15th August was found to be the critical period
for planting IR-8, Further delay incurred loss,
11s). darly plantings within 30th June to 30th July
gave more or less similar profits irrespective of
the lovels ( Ly, Iy or Ij),
'11b). Late planting of August 15th, gave higher net
profit vith higher level of fertilimation ( Lg ).
13), Barlier planting of 30th June with closer
spaeing ( 16 x 10 an) under Lowest level of 80 kg N,
40 kg PgOg and 40 kg KgO / hay gave the highest net
profit of rupees 1774 per hectare.
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SORCLIS LAN

Under Bhubaneswur conditions, planting
vithin 30th June to 15th July with closer spacing
of 15 x 10 am and an application of 160 kg N, 80 kg
Pp05 and 30 kg K-0/ha may be recowended for the
nigher production of grain and ctrav but fram the
gconomic point of view, application of 30 kg N,
40 kg Pgls5 and 40 kg K,0/ha is recommended, For
highor marginal profit, late planting of August 15th .
nocossistes an application of 160 kg N, 80 kg Pgls
andt 30 kg KpO/ha and further increuse in levels of
fertilization or delay in planting inours losas,
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Charscters ‘nm.(n) r(a)ﬁ-siﬂfﬁ‘ux(b)szs Tavel DXL ¥ oxL g DXSXE | Srror(c) |
: l 4
i

a) 1§ days after 51.%9 .61 .80 2.80 5.53 8.78 2,17 1M 0.3 0.92

b) 50 days after 48,91 B4 0.44 .15 35,28 2.84 1,02 0.i3 0.9 117
transpleating, .

e) 48 days after 138.28 <2887 0.03 1 T8 14014 3,51 25 484 3,58

4) 60 days after  517.07 B3l  1aTS 20,08 Wedl  27.77 787 418 200 2,07

e) At harwet. 2211.300 4T00 20,7 0008 7,900 19.380 6.3 5.90 7.60C  5.35

2. Iiles- |

)15 days after 21.08 1.34 0.1 .18 L, 4S5 422 0.8  0u63 0.0 1.4
transplanting.

b)30 day: after .47 3,87 G2 0,72 3.83 8.85 2o 0.43  7.:4  O.41
trans lanting.

@) 45 days sfter 92,01 9732 7262 0417 loil 8.3 S48 181 1.6
transplanting. _

d) 60 days after 10.22 12.5¢ 6513 J.08 1.8 18,78  S.11  0.39  2.19  &.97

tnuvlm )

e) At harm

(trm tillers) 12.851 107 101 2.4 0083 0.5 0.3 004 1.08 5%

antantiits "

1237



— ~ . { Dates | Error (a)! Spe &uﬂb}lnxsmﬁlnxﬂsxﬂnxm 1 Error{c) 1
Charusturs i o i -w; f:?"g il Wt o S D S rlo) §
2085.98 22.42 10,01 28.68 28.21 3.07 538 1.30 5.98 3.08
355.88 9.74 43.64 - 14.38 28.71 9.35 3.99 0.68 3.26 8.00

.21 7.5 33.09 11.4 35.48 67.43 2L.14 3L72 17.75 13.47
707.59 71.58 11.55 V1.2 32.47 114.08 23.71 15.9% 24.29 16.49

0,760 0,090 0.020 0.00&4 0,05 0.07 0.05 0.08 1.81  0.72

tr.m

b) 30 duys after 1.64 0,21 0.44 0.15 0.07 0.01 0.08 0.01 0,05 1.57
- transplanting,

c) 45 duys after 5.06 0.24 0.04 0,02 0.11 0.08 0,04 0,04 0.04 0.90

d) 60 dsys after 14.05 047 0.0 0,01  0.09 0,12 0.05 0,08 0.08 0.41
trameplanting,

S. Bag last aces. 759.27 2.9 22,20 28.59 5.18 50.52 17.88 2,08 15.06 12.25



X

1—-‘::.1;“ T trror am T arror { nxsimlnxnl xx.anxsxngsrm(o)l

) | (t) {s) P oy i fy 1
— L - -
7. Mef zronts 13,88 5.7¢ 27.3¢ 0.02 2.9 1.8 0.81 1.12 1.00 1.50
8. Velght of Noste €72.00 68.01  256.7 22,04 17.52 25.75 15.40 17.99 26.24 12,71
- N :g& of 82.98 1.4 4.08 Mi 2.30 2.8 0.71 1.00 1.82 5.12
0. %ertils greine 4874.87 205.47 4,18 TS.68 399.20 92.95 84,15 11.55 132.12 117.54
per panisla.
11.9terile grains 40.¥ $0.20 15.77 28.08  4%.83 SO.W 24.19 28.7 35.18 .08
15.0ne thedsend 63,30 6.8 2.5 0,10 220 274 5.18 0.95 1.3 3.19
16 Bald of grein.2152.08 151.27 5.54 48.29 9,54 51.58 45,08 12.58 13.77 13.44
15. Neld ol srms 2684.20 151.0 -52.21 168.84 28.30 118.07 13.2% 2.74 17.90 23.57
18. Nraw grain mtio, )
0.8 011 .01 0. 10 0,058 0,01 0.07 0s04 0.05 0.09
D.7T. 3 $ b § b § 5 3 15 s £ 41
restiio —m— x \\

“.x-.



— (_Bxeluvding fortilizer
Puriiculars {quantity M‘[Bﬁ__.__..
[ J

A. Nuraery .
1. Proparation of Nursery 1 plough S0
2. Labour charges 6 male labourers 15,00
o et simlt R
4, Cot of seed 50 K.G 20.00
5. Coat of fertilizers c: AdEe :g %‘3 m
tUP = 10 K¢ 6,00
6. Uprootin; seedlin:s 12 faazle ladourers 34,00
B. {adn Lauld, |
1, Land preparation, 15 ploughs 90,00
2+ For snplication of 5 male labourers 12,50
fertiiivars,
3¢ Holding rope 10 Boy lavourers 15,00
4. Transplanting 40 female labourers 30,00

8§, Yeeding and topdressing 30 fesalse labsurers 80,00

10 Kale laboursrs 25,00
Co Hazvasting snd threshing.

1. Barvesting, 30 female labourers 60,00

8y Bundling and carrying 2 oarts 16,00

6 nale labourers 15,00

3, Threshing 80 siale labourers 50,00

P. Cost of Inuauoiﬁu and 80,00
fungiotd

Plal = €000



aevels.

Fertilizer __q';: o L'j,},j.,,.ﬂ{ I ] Cost of | Total
level, £ CoeAeNe I.m ar 1 POLLON l‘rotall cultivation

i i 1 excluding Jcultiva.

i 1 l l I fertilizer jtion

i i S £ _1coste I
Ll-M-éo 192,00 115.00 40,00 347.00 600.00 @ 947.00
Low]20-50-60 288.00 172,00 61,00 521.00 600,00 51121,00
Ly ~2G0=100-100 ,

480, 286,00 100,00 766.00 600,00 m1465,00

Cost of cultivation ccloulated on the bhasis of

following rates,
(1) Ons plough ( working hours 8/day)
{1£) O Malo labourer per day
(111) One Femals labourer por day
(iv) One 3oy iadourer por day
(vJ) 1 quintial paddy
(vi) Hire chargs of ono cart per day
- (wvil) CeAlN( 208 N) per quintal
(viii)Super phosphuats per quintal
(ix) Muriate of Potash por quintal
(x) Cost of Endrox 20 E.C per litre
(xs) Cost of Folidol per litre,

L ]

= 8 6,50
=B 2,350
=B 2,00
=R 1,60
=3 58,00
=B 8,00
= B 48,00
s B 46,00
= B 80,00
=N 20,00
=N 50,40
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Appendlx
Mean Height ( in cm) at harvest as affected by different
treatauents,

(a) Dates of planting x levels of fertilization.

Treataments. | | |
eaens;‘fiﬁ{%LL“l Mean,

Dl 63.2 66.2 6708 66.1 65.8
g 61.0 63.4 62,4 £5.2 63.0
D5 60s4  60.6 62.4  GL.9 61.3
Dy 48.1 47.9 50,5  50.0 49.1
Dg - 43,8 46,6 43.5 46,8 45.1
Dg 36.7  36.7 355 35.9 36,2
ifean 852.2 53.5 53.6 54.3

S.im & for(i) Levels at same date = 1,15
(11)Dates at same lewl = 1l.14

(b) Dates of planting x spacing x levels of fcrmmﬁon

i N W M
63,9 62,6

Dy8 60.8 65,7 6540
D38g 657 63,6 66,0  66.5 66.7
D2sy | 62.2 624 62,9 64,7 63,0
DgSg 50.9 644 62,0 65.7 63,0
DgBy 6l.5 60,0 62,2 62,9 6.6
Dybg 59,3 612  62.7 61,0 61.0
Da81 46,0 46,8 49,8 50.8 48,2
D4Sg 50.2 49,1 81,3 49.3 49.9
Dg81 43.8 46,2 45,4 45,7 48,2
Dgbp 43.8 47.1 417 48,0 45,1
Defy 36,8 38,8 330 334 34.6
DgBp 34,6 37.8 38.0 38.8 37.7
Nean 8.2 63.5 83.6 54,3

B.Em & for
(1) Levels at same DX8 = 1,63
(11)Dates at same SXL =1,68
(111) Spacing at same DXL = 1,80
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‘Mean leaf area ( in sq.cm) at 60th day, as affected by
different troatments.

(a) Dates of planting x levels of fortiligation.

Treatments. I L, 1 L, | Lagx..,}x«an.'

~L i 2. 29

46,7 46,7 50,8 50,0  48.5
D% 38,9 39,9 40,6 44.7 4L.0

42,2 30,2  4l.9 4l1 4.8

3.4 94,7  38.8 46,56 38,3

30,8 33,6 33,1 38,2 34.6

26,4 27.4 32,7 28.7 28,8
Mean 3545 37.4 39.6 41,3

SRt & (1) Dates at same level = 2,00
. ’ ii)Levels at same date = 2,03
- (b) Dates of planting x spacing X levels of

fertilization. , \
'fr'eamente.ll 1?-'} by wiﬁj“a | t‘
Dyo1 ) 45.3 . 50,
Di8g 48,3 43.2 51,0 49.2 49.1
Dgsy 3944 37.3 41,6 44,6  40.7
DgSg 38,5 42,6 9.5 44.0 4l.}
DgS1 466 37.6  44.6 45,2 43,8
Dysg 37,8 40,7  39.1 37.0 38.8
ngs1 35.1 36,7  37.3 9.2 37.0
DeBy 33.7 32.6 40,8 49,9 39,2
Dg8; 30,6 33 .8 338 37.0 33,6
DgSe 3.1 39,7 34 30.4 36,6
DgBy 28,1 28.1 28,7 30,6 27.3
Dgfy 27.6 20.7 36,6 26,9  30.8
Mean 36,5 374  39.6 41.3

g.in I for

ii)hwuatuu X 8=8,80
i1)Dates at seme x:..aqo
(111)0pacing at same D X L, = 3,
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Yield of stfaw in kg/ha) as affected by diffaeront
mteractiana.

(a) Date of planting x spacing,

'Ti?ammtsi 51 %] %] % [ 75 o]

D,
4833 4735 4332 3060 2512 1761 3488
4788 4729 3936 2702 2232 1860 3372
an & 4 4732 4734 2881 2372 1806

‘SeBm < for (1) Dates at same syacing = 661
(11)Spacings at same date = 484

(b) Date of planting x levels of fertilization.

&5
[

“* B

Eamats ] 5 [ 52 5‘"; S I [ . =

4427 4662 2560 1977 1746 3202
4716 4543 4249 2503 2503 1632 3357
4721 5006 4484 3376 2678 2097 . 3727
A777 4718 3957 3086 2320 1748 3436
an & 4660 4732 4134 2881 2372 1805

S.Em & for (1) Levels at same date = 248
(1i)Dates at same level = 34

(¢) Spacing x levels of fertiliszation,

F&E & &5

i T Y N I L

/8, 3792 345
8g 3133 32770 3663 A7
Huan 3202 3387 3787 436

g.a =  for

é&,m:;‘.:-::;’“*:: - 1%
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“XVi= J:QL% e |
(4) lt):;et:ﬁﬁéﬁg:ms % spacing X levels of
’l‘reamts.L Tl ‘{ 12 { 1.3 L L, I Nean
Dysy 4339 4851 4273 . 4620 4533
DySg 4465 4582 6170 4935 4788
DSy 4339 4504 4528 4620 4735
DoBg 4935 4582 4582 4817 4729
Dgs, 3927 4504 AS04 4389 4331
Dasg 3760 4996 4465 3525 3039
| Dgsy 2772 2656 3696 3118 3060
DgSo 2350 2350 3085 3055 2702
Dgsy 2310 2656 2772 2310 2512
DgSg 1548 2350 2585 2350 232
DgSy 1848 1501 2079 1617 1761
DeBg 1645 1762 2116 1880 1850
Mean 3202 3357 @ 3727 3436

Belm 2 for (1) Levels at same D X 5= 343
11)Dates at sane 8 X L = 444
111) Spaaings at saue D x I= 383

e Mean mmber of effective tillers as afiected by
~ different treatments.
Dates of plenting x levels of fertilisation.
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»1 8.8 0.2 6.0 5.8 5.5
D, 6.7 6,3 6.8 6.5 6.5
of 5.2 8.6 8.1 6.1 5.5
D 4,6 B.3 S.4 4,8 5.4
: R A
. » . . 4,
gg‘ 8.0 8.1 8.3 8,3 5.2

S.hm 3(1) Dates at same le
(11) Levels at tuo':lat: i‘axem
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