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CHAPTER—I

INTRODYCTYION



INTRODUCTIOHN

Of the total rice area of 143.5 million
neetares in the globe about 1% million hectares (10%) is under

~ upland rice and South-East iAsia accounts for 7%. In Orissa,

about 18% of the total of W.l million hectares under rice is
upland rice. In inland districts covering 70 # of the State
upland rice is cultivated from jhumed hill tops to the hill
slopes and hill bottoms including plains and as such is responsi-
ble for very low yield of rice (1126 ix/ha) in the gtate as
compared to that in neigﬁbourms eastern states. Very low yields
of rice in Eastern India, particularly in Orissa, remains a
great concern to the scientists and special projects are in
operation to inerease the yield. |

Though Orissa's Kharif season rainfall is not low

(1332™) upland rice suffers from occasicnal dryspells of vary=-
‘ing duration ( 3 to 21 days) at certain ecritical stages of life
eycle due to erratic and uncertain monsoon, and mal distribut-
ion and succumbs to failure. Analysis of time geries data for
several years indicate that probability of oecurence of dry=-
spells ( 55 to 90 %) increases from 2nd week of September and
vice .varwuee, particularly, medium and long dumticn ones
suffer. 70 escape from the hazards of dryspells, it bocomes
necessary to grow short duration rice varieties to mature before
mid-September (Lenka, 1978). Provisiom of irrigation, parti-
cularly after flowering has been found very rewarding and in
drought years, response even to one irrigation after flowering
has been found to be 70-80 % more than the rainfed erop. d&ince
any years attempts are being made to divert sueh drought prone




lands to non-rice crops and or to adopt mixed/intereropping.
Success in thiszdirection has not been very encouraging for
rice is the stable food and the poor farﬁéfs‘%o'whem”suoh
highlands belong want to have some rice anyhow for their
domestic use, This urges improvement in cultural practices
in addition to adoption of high yielding variety to inerease
‘the yield of upland rice, ) o

The upland soils in Orissa are red and lateritic,
residual-in nature, sandy to loamysand in texure, highly eroded'
low in organic matter and nitrogen with QH h.S to 665+ .

In such poor soils high nitrogen application increases drought
succeptibility due to rapid vegetative growth exhausting the
limited available moisture and very low doae, on the other hand,
keeps the crop suhmarginal.

L;Fland rainfed rice is infested heavily by weeds and
if not weeded intime ,bthe weeds overtake the erop and the erop
fails, Weed problem in rice field increases with inareased |
~ fertiliser and moisture and the effieiency of these factors of
ocrop production decreases., Loss due to weed infestation under
upland condition has been estimated to be 45-48%. Cost of
- cultivation goes very high only due to weed eonﬁrol. Non-
availability of labour during a very short span of 15-30 days
after sowing is a great constraint for weed contrbi‘tyé. High
" labour cost is the next important consideratien.' Iﬁ is h&é'
felt essential to adopt chemical methods wholly efppartly to
control weeds in time and to reduce labour coste .Hevertheless,

timely weed control increases moisture availability to the



crop and the overall efficiency of the system.

Keeping these problems of upland rice in view, an

experiment vas conducted in Kharif 1984 at the Central Research
Station, Bhubaneswar, with the following objectives:

Te

ii.

iii.

iv.

Ve

To study the response of u;éiand rice to irrigation
particularly, after flowering and to calculate
water requircment of the crop,

To study the profile soil moisture variation
throughout the eropping season,

To find ocut the response of nitrogen under
irrigated and rainfed conditions,

To find out the optimum dose of nitrogen and
to calculate the uptake of nutrients and

To find out a suitable weed control method.



CHAPTER-II

REVIEW OF LVTERATURE



BEVIEW OF LITERATURE

Upland rice is raised as direct sceded crop
under rainfed conditioms in highlying lands during kharif
season. The varieties are mostly photoinsensitive with |
maturity duration ranging from 70-110 days. The upland is
variously inown in different parts of the countfy such‘as
Beali, Dungar and Paila in Orissa end *Aus' in West Bengal
- ond Assam. The erop is algo known as autumn rice, as it
is ready for harvest during the period from early September
to mid-Cctober.

Environuent of upland rice differs from that of
medium and lowland rice im its soil moisture maintenance and
censequenﬁly«with the nutrient and tempraturé regimes. The
upland rice is gemerally grown in a moisturs regime tne
upper limit of which does not exceed generally the saturate
ion ( « 0) and seldom remains under standing water. The
root gone 1ls alweys aerated and reduetive condition does
not occur. The lower limit of soll moisture may reduce upto
wilting point.if dry spells oceur and it is tne relative
variation of moisturs in these precinets of saturation and
willing points that determines the success of en upland rice
crop. &ince greater portion of crep life is spent in the
dry regime rainfall in small quantities much below the
evaporative demand of the atmosphere very freqeuntly rcsulte
in failure of the crop. The situation is aggravated when
the soil is poor with respect to its WHE and nutrieat status.
The ecrop suffers from defielency of nutrients availability



gives only a measure of water lost through transpiration and
does not provide any account of other losses. In praetice, a
considerable quantity of water is lost by evaporation from

the s0il surface of the emppe& area in addition to transpira-

tion losses. Loss due to evaporation and tramnspiration combinedly
represent the quantity of water used by a crop and is designated
as “Evapo-transpiration®. Scme quantity of water,though much

less in comparision to evapo:-transpiration , is used for
metabolic purposes, by the plant and the total guantily these

three is known as the consumptive use. Thais does not imclude

losses due to deep percolation, seepuge and run-off. Water
requirement as used by irrigation speciulists includes consume

-ptive use (Evapo-transpiration) and oiher economically unavoidab]
losses such ag seepage, deep percoclation, water reqguired for land

prepuration and for spacial purposes.

Bgxcessive depth of water in the field didn't

influence the ratio of weight of water transpired by & rice
crop to the weight of dry matter produced. Transpiration ratio

remained same virrespeemve of degree of saturation of the
gsoil (Grist 19%9). Peak periods of transpiration were observed
at near maximum tilloring stage apd Jjust after héa&ing, the
second peak boing greater than the first. It was considered

thzt second transpiration peak was caused due to panicle




transpiration. Transpiration rate increases with increase
in LAI, but the tramspiretion ratio per unit leaf area
decreases with increase in LAI. Daily tramspiration need
increases with increase in dry weight during early and middle

stages of growth. Total transpiration was correlated with
total drymatter production and transpiration rate at éach
growth stage wes correlated with net agsimilation rate

(Bugimoto, 1975). The ratio decreases with application of

manures and fertilisers since they produced larger amount
of D in piéportion to quantitf of water trunspired, which,
of céurée, was greater than that required by plants groun
under contrﬁ. (no manuring) treatments(Chaudhury and Pandey,
1968) | |

Evapo-transpiration and transpiration values for
new indiea varieties like Jinheung, Yushin, lMilyang-23 and

Buweon- 26% were 548 and 315, 611 and 399, 623.2 and 408 wm,

respectively. ET was more dependent om transpiration from
leaf surface than evaporation from soil surface. Baximun ET

occured at the end of July and was 8.2mm/day for varisty
Jinbeung and 8.9 to 9.0 mn/day in other varietiss(Ham,Jung,

Kim, 1980). Tomar and Ol Tode (1979) mede an extensive study

. of ET from rice crop in south and South-Bast Asia. Crop

growth eo-sefficient factor (EX-EP) was approx 1.2 at flowering.
According to Badchelor and Lobert (1963) transpiration from -
panicles accounted for 2% of total canopy transpiration.



Water requirement of rice has been found to vary with
the duration of the crop, the season and the prevailing weather
condition, topography, the soil type and the cultural practices
followed. Various workers have reported varying figures of vater
regquirement of rice depending on various conditions prevailing
at different places. Studies on water management and water

reQuirement of upland rice are very wmeagreé.

Water requirement of dwarf indica varieties is
/
comparatively lower than that of tall indicas because of

their shorter duration. The water requirement of 1l-1 at
Bhubaneswar was 1131 mm of which 40 pm accounted for nursery

raising, 280mm for puddling and 811mm from transplanting to

maturity (Lenka and Bhol, 1972). During dry seascn, the water
requirements of TH-1 were 729,131k and 1071 ma under saturated,

submerged (6.0-7.5 em ) and altermate wetting and drying

conditions, respectively (Lemka 1971).

At Chakuli water reguirement Of 'Bala' (10% days) imn
wet geason was 296mm under continuous saturation and 620mm
under continuous submergence (Lenka, 1976). Exeluding 200 mm
for nursery and puddling, water requirements for cauvery
(96 days), Bala (10k days), Th-1 (113 days), Padma (108 days)
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Ratna (111 days) IR-8 (135 days), Jaya (125 days) and Jagannath
(152 days) were 410, %30, W50, 530 , %90, 930, &40 and 1150 am
respectively, during Kharif seasomn. Due to high evaporative

demand and low water table, the water reghiirements were nigher
in rabi season which were 730, 1020, 960, 900, 1160 and 1360 mm
for Bala (118 days) Ti=-1 (138 days), Padma (119 days), Ratna

(124 days), IK-8 (148 days) and Hema (146 days), respectively,
'(Lenka, 1976) . Hater requirements from transplanting to tillering‘
tillering to flowering and fldwering to ripening vere 237, 300

and 293 mr for T N-1 and 245, 250 and 395’mm for IR-8, respedtively

Hannring increases vater requirement and water use

efficiency. Totel water requirement of rice Typ» (tall indica)
increased with increasing levels of manuring which also

increaged the water use efficiency per unit dry matter produced
(Rout, 1966). Water use efficiency in terms of Grain production
per ha. mm water was also more in well fertilised plots.(Chaudhury

end Pandey, 1968).

Jalha, Agiz & Mishriki (1980) found daily memthly and
seasonal, ET incressed with incrsasing irrigatien end/er N rates
reaching maximum value in AugusaQ The effielisney of wator use
not significantly affected by nitrogen doses varying from

@"160 Kﬁ/ ha.



A particular crop variety requires varying quantity
of water at various stages of its life-cycle. Any reduction im
water supply at such growth stages adversely affects the crop
growth andryielﬁ. The psriod wvhen water defieciency affects crop
growth is known as the critical periad.'

Wlearkeﬂ periods of high water requifﬁment observed
in the life qyela of rice plant are (1) Pr@-flowering anﬁ
flowering periods covering 15 days, (ii) grain formation period

covering 5-7 days (Singh et al~- 1935);Lenka 1971. The water ‘
requirement just prior to flowering was 2-3 times more thsn the

quaptity required during the time 15 days before flowering or

just afier flowering (Narasingarao, 1951). First 20 days period
of tilléring and MO days to 66 days coineiding~with primordia
growth and flowering were very critical for both dwarf indica
TH-1 end tall ipdica NP 130 (Dastane e% al, 1967). Reproductive
phase was considered most critical stage in the life eycle of rice

crop (8ahu and Hout, 1969).

8tudies at IRRI (1970) revealed that moisture stress
in the vegetative growth stegos reduced grain yield through &
reduction in tiller number and hence in panicle number per bill.
Gtress in ?e?ésénotive and ripening period decreasedi the grain
yield by reduging the number of fil.ed grains and grain weight
(Lenka, 1971) . The most critieal time for moisture styess is
peri@ﬂ 1mme@14pe&y around paniele initistion. For improved varie-
-ties, the stﬁg@, duration and intensity of the stress peilod is
more imper%aﬁﬁiiﬁ detervining the amount of yield reduetion.
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5. Crop Weed gsvocigt;on

Much diversity is marked with regerd to \the
distribution of weeds in rice. The major weeds in Khurif
seagon in ppland .éon&ition in Eastern In;ua are Cyperus
rotundus, glé;§§11§.§2289§!§ll§9 EQQL@QEQLQE.QEHEEéillw
Commelina, &éggg&ggglg, :nx=rv- S8 Spinosus, E;gbrgét;;Qg N

tepera, Eclipta alba (Patro et al 1973; Bhagat et al 1977;

8ingh et al., 1977 ).
In upiand red lateritic scils of Orissa the common

weeds are Colecme viscosa, Phyllanthus pirurd, abutilon ipdicum,

Celogia argentia, 8ida rhombifolia, Xanthium

(Patro and Naik, 1973, Pillai and Bao, 1974). Woraers at CERI,
Cuttack, reported Cynodon dactylon Echinochipe colonum, Fimbrd-
stilis Spp, and Phyllanthus niruri to be common weeds at

CRRI, Cuttack (Manna et al 1972, Dubey, 1972).

Problematic weeds in upland scils of Westeypn India

Upland rice soils of Central Indis expericnces heavy
lopum, Sgtaris gleuen, Paploum Spp

Conmelina

infestation by .chinoct
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dactylon, Cyperus SPp and Corchorus Spp and Corchorus Spp

(Knan, 1971, Dutta et al 1977).

" The major problematic upland weeds that needed
control measure in South India were perennial weeds like Cyperus

rotundus, Cmod_ég dactylon and annual weeds such as Celosia

argentia, El@m;gg indica , Portulaca glérggeg y Ageratum
Conyzoides, Brachiaria platyphylia and Egh

(8ingh et al, 1979, Pillai et al 1976, Singlachar et al 1978)

Under upland condition of Bhubaneswar, grasses and sedges

formed about 80-90% of the total weed growth assoeciated with

early rice (Misra and Roy, 1971)

Aewréing to estimates madé by different foreign and
Indian workers, crop losses ranged from 30 to 88 i under varying
degrees of weed infestation, Under Indian comdition, the yield
losses varies from 43% from a 3 yr trial at 13\ locations (Rao &
Pillai, 1974), to 36% (Nonjappa and Krishnamurty, 1978), end

694 in direct sown upland conditions (Tosh, 1977). The crop
losses reported are 36% in Indonesia (8eerjani, 1969), 1% to
655 in Taiwan (Chang, 1973) and 40-89 § under Nigerian upland

condition (Moody, 1975 ).



B .Bginf@é upland rice utilises as high as 77 Kg. K,
8.6 Kg. P205 and 83.4 Kg. K20/ha wnen grown under weed free
conditions whereas under weed infested condition the erop
could remove only 30 kg N, 4.8 kg.Paog‘and 40.6 kg.wofha
(Rainreddy and Hukkeri, 1980 . Associated weeds could remove
nutrients in order of 93/kg N, 24%.9 kg P205 and 90.5 kg K,p/ha.

under direct sown rainfed upland condition(Pillai and Eao-1976).

Fertiliser application was only Justified under weed
free condition .(Henrich, 1981). He concluded this froa the
study of interaction of fertiligser and veed conentration on

yield and nutrient uptaks of rice.

~ Provision of weed free condition by timely and
ef’fieli‘ent weed control methods can bring a spectacular increase

in rice yield under upland copdition, particularly, in rainfed

situations (Misra et al, 1970, Pacro et al 1973).

8.1. Mechanieal and culsural method

Upland rice crop needed eoffective weeding for first
3=l weeks after sowing(Bhan et al, 1971, Shetty et al 1974,
Rao et al, 1974). Two handweedin
weeds in upland situation (Bam Murthy et al 1974%; Bethimam e al
197%; Pillal et al, 1976; Shridhar et al, 1926). These 2 hand

g8 were adeguate for .. comtrolling
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weedings weré to be‘given at 3 and 6 wéeksfafter sowing.
Three hand weedings to be taken at 10, 20, and 40 DAS were
advocatedly Padmanabhan (1977). Hoeing followed by hand.weedings
at 15 and 30 DAS controlled weeds efficiently under upland
cogdition in Orissa and gave higher grain yield (81ngh and Khan
1972, Patro and Tosh, 1973).
Limitations of mechanical and §ultural methods of weed control
Timely weed control was absolutely necessary for
effective wveed management in upland condiﬁion 1rrespectivé of
the method adopted for weeding and number of weedings performed
(Pillai, 1976). Unworkable soil condition i.e. low moisture
content of soil that did not permit quick working of holing imple-
-ments ﬁas & great barrier to timély and effective weeding (Mahna
et al 1972, Patro et al, 1972). Hoeing followed by 60 hand
veeding though controlled weed efficiently, it was a costly
proposition, time consuming, tedius and greatly dependent on
labour free at peak period of cropping season(Mitra, 1970).
Hoeing and ‘harrowing though controlled weeds, resulted in

martality Of‘ 10-15% of rice seedlings due to severe root prunning.

Heavy downpour in early cropping season.maﬂg fields unworkable
for timely interculture(Thakur, 5:969~; '.fosh, 197%) . Adoption of
mechanical method of weed control vas costly & = time consuming
and hence required use of alternative methods of wesd control

(Rao and Agrawal, 1976; Rathi and Tiwari; 1976).



. Use of selective herebicides in wunland condition
showed promising results within and ;iutgiﬂe India. Pﬁ‘anowj-l
‘herbieides 1ike Z,4 =D shoved their ccmpetenéé for effieient
weed control. But they did mot control monocot weed populate-
ion successfully under upland conditions (Kukhopaﬂhyaya'1962).
Hecently herbicides like nitrofen, Benathicocarb and propanil
(Stem=-F 34) could control grasses, sedges and broud 1eavmd
weeds effeatively. (Patro et al., 1972) -Rao et al 19763
Tosh, 19773 Ali et al., 1979}. Choice herbicides a; Present
in upland condition is limited only to Butachlor, USB 3584,
Ozadiazon and Propanil.

f The rate cf applicatiom: of propanil has been reported
by many workers to be 5~5 L/ha. {Bankar 1973; Juiagerajan,
197W); 3 to 4 k/ba (Baghavalu gt &l 1973, Rethinam et al.,
1974, Ray et al., 1974); 2L/ha (Kakati gt al). 2 f/na
alonguith 3% urea (Patro et el 1974 , Pillai et al, 19763
Dubey et 8l., 1977). application of 1.5 & propanil a.i/ha
at 2-3 leaf stage of veeds gave best comtrol Pillai and
Halr, 1976). |

The selective and contact herbields,propanil,gave

good control of grasses, sedges and broad lcaved weeds
{Scopadya gt al., 1971). Propanil applied & 3.36 li/ha gave
good contrel of Panicun mazimunm
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6.3 Post emerg®nce application of herbicide + Hechanical
'~ deed control ’

Dwarf @i_;__cg rice cultivars under usland conditions
need weed free environment upto 40-LS5 days DAS because of its
gicw cLnopy development (Bhan et al., 1971, Pillai et al, 1976,

//.Rao et al., 1977). However propanil application as post -

: emergence spray @ 3.0 L/ha could not control Commelina benga-
lensis, snd fcanthospermum hispidus effectively. These weeds
came in large number and posed serious competition to the erop
at later stages of growth. These resistant weeds were well -
controlled by supplementing an interculture with hand operated

weedep or one handweeding (Patro et al., 1973; Mukhopadhyaya
and Sen, 1977). Post-emergence application of 21U Propanil

15 ms followed by hand weeding 3% DAS eculd contrel ueeds
efficiently and gave very good erop yield (Gurmel Singh e &le,
1976, Raiwakar, 1977). ~ B

8ingle applicuation of Propanil was not sufficient for
controlling weeds effectively in upland (Takematsu and Komnal,
1977) . Two applicatiocns of Propanil & 1.5 i/ba each at 15 ms
and 30 DA could not control weeds in upland rice effectively
(Ramoorthy et &l., 197%). Tosh et sl 1977). Propanii and
Butachlor applicution followed by one handveeding gave grain
yield similar to that obtuined under weedfree condition (Dush
and 8ingh, 198%). '

9. Effect of scil moisture regime, nitrogen and weed ecntrol
on growth characters

9.1 Height

Hoisture beleow saturstion bud a gtumbing effect
(Bahu and Rout, 1969). Tall ingica, Japonice indigs andg dwarf
indicu were reduced by 42,39.3 and 45.85, respectively, in
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and 3ing&, 1971). Bumber of tillers wzg found to be positively
correlated with inéreasing rate of nitrogen application (Ramanujam
and Rao,1971). Basal and additional nitrogen fertilisation at
tillering increased the number of tillers/mz(Dhyama, 1977) »
Hitrogen fertilisation significantly affected the number of
tillers/2 (Chow, 1980).

Under wesdfree condition, there was higher yield of
rice due to profuse tillering (Scopadya 19715 Chiu, 1977).
Two ipplications of propanil as post-emergence spray, one at
15 Da8 and another at 30 Dad could maintain a weed free condit-
ion for fPirst ¥5-60 days of crojy and this resulted in good
initisl start to induce greater and synchronous tillerxing
(Singh et al., 1979). Decrease in number of tiliers/ma by
unrestricted weed growth was reported by Ghobrial (1983).
9.3 Leaf area snd number

Inereasing water level increased leaf area (Ghosh
1954) » Submergence of % cu(Enyl,1963), 8.75 cm (Rath,1965) and
15 cms (Raut,1966) increased leaf srexz more thun other water

mansgement trestments and thut at field capaeity,

Rate of increase in LAI was dependent on elimatic
elements like light, temperature and application of Bitrogen
(Willism gt al., 1962 and 1968, Rukridge and Ratkowsky, 19713
Rishen and uilsen, 1975, Dasgupt.,1969). There wss significant
inerease in leaf nunbor with incressing levels of ¥ upto 160 iy/ha.
The sume finding were cbtained under Bhubaneswar condition by
Toém and Mishra (1972), Tripathy and Mishra (1973) and Sahoo
and Misara (1977). Dry m&ﬁt@r preduction was proportional to
increase in LAI until an optimum point was resched. Increased
rate of N increased leaf ares, but lowered the photosynthetic
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sotivity due to mutual shading. LAI was dependent on tillers/
unit area, number of leaves/tiller and leaf size (Singh «

Pande, 197%) Stone and Steimmetz (1979) while staﬁging the
effect of N on development of LAI of rice - CV IAC 47 and CICa-k,
- undep upland conditions found that N inereased LAI dus to
increase in number of tillera/m? and sise of leaves. CICA-l

bad a higher LAI due to its higher tillering capucity.

Flag leaf areca was also reported to increase with
increase in N levels (Raju and Mishra, 1976). Similar increuse
in flag leaf arsa wus noticed by Sahoo and Mishra (1977) upto
90 ; B/ba. There waus a positive correlation between leafarea
and yield vhen nitrogen rate was incresased from 90 to 120 iz K/ha.

Dry matter production increased consistently with
lengthening the period of nitrogen nutrition (Singh et al., 1963;
Tanaika et al, 196k4; Murrata, 1965). There was linear increase
in dry matter ascocumulation per unit area with inereasing U levels
(Khuspe and Joshi, 19713 Patil et al., 1976). Under rainfed
upland condition dry matter produetion/ba increased at all
stages of growth with increasing level of I from 30 to 120 i/ha
(8ingh and Modgal, 1979). Dry mutter production/mg was proport-
ional to LAI until an optimum point. (8ingh and Pande,197%,

Sanhu and Murty, 1975, Koregane and Jawalkar,1976).

Application of propanil @ 1.5 fy/he each 15 Dad and

30 DAS not only controlled weed yrowth but also provided ideal
eonditions for development of rice crop. The propanil-
troatedplots recorded 27.% increase in dry umatter produeticn
a8 eompared to untreated (eontroiled)plots (Ram Moorthi et al.,
1974) . K, and P. contents of weed population were more and
W@@ﬁslxwm@w@a 30.4 g N, 18.2 I ?g@%!@@a and markedly decreased
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in dry season than in wet season.

Panicle length increased only upto appliecation of
60 & N/ha.

Mabatim Singh (1979) reported increase in panicle
length and weight of the panicles due to application of
propanil @ 3 i3/ha. ‘

10.3 I

Thére vas significant increase in number of grains/
panicle with increasing the levels of nitrogen (Katyan Kutti
et al 1968;} Basu Ray Chaudhury 1968, Koyama et al ,1972;
Singh et al., 1978). At CHRI, Cuttack, increasing trend in
number of spikelets per panicle was observed upto 90 k H/ha.
(Rao and Prasad, 1973). But Koyema and Niam Srichand (1973)
found tnat total number of spikelets/panicle increased upto
9% fg Ti/bas At Buubuneswar Sahod and Hisure (1977) reporced
increase in number of greing per panicle upto 90 §3/ha. o of
spikelets/paniela increased with increasing the level of K |
to give & x 10% raina/m .

Ghébrial (19€3) reported significant inerease in
pumber of g}'ams/panicle under good veed manugement.

vé\w high pere¢sntage of sternity was rounﬁ under
unflooded fondition (Chaushry and Me.Leen 1963). Hignest
sterility Wus observed in plants subjected to stress during
the vegq‘mgrive phase followed by that during grain filling
stage (('Bao, 1971) .
| _Increase inilevels of N imcrcased the fertile
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grains/panicle (HSU and Teng, 1974, Dasgupta et al., 1970;
Bunus and Sadeque 1974, Verma 1973., Singh et al., 1977).
But Kumura (1997), Hasgawa et al.,{(1958), Yamangate (1950)
reported increase in no of fertile gruius per panicle with
increasing levels of li upto certain limit. %ndar Bhuﬂaneswar
condition Sahoo snd Mishra (1976), gof. increased lweignt: of
fertile grains/panicle upto 90 & /ha.

Application of propanil twice @ 3.5 fa/ha produced
108.1 grains/panicle whereas unweeded control gave only 92.%
grains/Panicle (Rammoorthy et sl 1974, Kakati et al 1977,

Mahatim Singh et al 1979). Unrestricted weed growth decreased
nusber of filled spikelets/panicle (Ghobrial,1983).

10.5 1000-grain weight

8ignificsat increase in thousandtx grain weight
over no nitrogen (control) was reported by Tripathy « Misara
(1973) . Test weight increased upto a 90 i N/ha as reperted
by Rao and Prasad (1973) from CFRI, Cuttack.

Cn an average, application of propunil @ 2.0 K/ha
a8 a post-emergence spray showed increased test weigut over
other promising herbicidal treatments (Kakati et al 1977,
Mahatim Singh et al 1979). On the contrary, Rammoorthi et al
(197%) 41d not find significant increase in weight of 1000-
grains due to herbieidal treatment in upland rice over no
herbicidal treatments. |

11.1 Grein yield ,

Increasing the stress period during the vegetative
phase andfor the reproductive phase de ed the grain yield
(IRRL,, 1969). The duraticn of the time the plant was subjected
to m@i@wm strese wug more important in determining the amount

By i T
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grains/panicle (HSU and Teng, 197%, Dasgupta et al., 15703
Eunus and Sadeque 1974, Verma 1973., Singha et al., 1977).
But Kumura (1957), Hasgawa et al.,(1956), Yamangate (1950)
reported increase in no of fertile graing per panicle with
increasing levels of N upto certain limit.\é£dar Bhuﬁaneswar
~ condition 8Sahco and Hishra (1976), goi increassed weight of
fertile grains/panicle upto 90 i ¥/ha.

Application of propanil twice @ 3.5 kz/ha produced
108,1 grains/penicle whereas unweeded control gave only 92.4
grains/Panicle (Rammoorthy et al 1974, Kakati et al 1977,

Mahatim Singh et al 1979). Unrestricted weed growth decreased
number of filled spikelets/panicle (Chobrial,1963).

10.5 1000-grain welght

' 8ignificsnt inerease in thousanﬂtx,grain weigat
over no nitrogen (control) was reported by Tripathy « Misara
(1973). Test weight increased upto a 90 iy N/ha as reported
by Rao znd Prasad (1973) from CHRI, Cuttack.

¢n an average, application of propanil @ 2.0 iy/ha
48 & post-gmergence spray showed increased test weight over
other promising herbicidal treatments (Kakati et al 1977,
Mahstim Singh et &l 1979). On the contrary, Rammoorthi et 2l
(1974) did not find significant increase in weight of 1000-
grains due to herbieidal treatwent in upland rice over no
nerbicidsl treatments. |

Increasing the stress period during the vegetative
phagse andfor the reproductive phage decfeased the grain yield
( IBRL, 1969). The duration of the time the plant was subjected
t@»m@iatuﬁg_s@ress wug more &mpﬁrt@nt ﬁﬂ‘ﬁeﬁquinimg‘thg aEount

e eeze el e i S
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of yield reduction that the particulur growth stage at waich
the stress occured. £oil moisture below the saturation level
for more than 3 days at & stretch reduced the grain yield of
rice (Dastane et al 1970). Irrespective varieties and and
seasons, the length of internodes and grain yield/plant were
 minimum under deficient water supply. There existed a positive
| correlation betwveen the relative rates of stem growth and
grain »yiem; it was possible to predict grain yield on the
basis of stems growth much ahead of harvest ( Sen and Datta,
1970; Kwang and Ghi, 1978). Grain and straw yields were ‘
increased from 393 and 732 k/ba under completely upland rai:fed
conditions to 462 and 75% ii/ba with irrigation to maintain soil
moisture content at F.C. Kwang (1978).

Unpublished work of Lenka (1973-78) showed that the
upland rice variety OH34~16 (Purijat) respomnded to irrigation
during 3 Kharif seasons .out of five. Irrigation at 0.5 bap
as and wasen necessary and irrigation after flovering increased
yield by 90% in drought years and 35-40% in moderate raizifall
years. Only in one normal year the differences in yield were
not significant. | | |

Choi, znd Chol (1980) reported thut yield under
uvpland condition is loweyr than "t;hat. obtained from low lupd
condition. They inferred this after conducting one experiment |
with 6 low land rice vuaricties and 7 upland rice varieties
under both lowland and upland situations.

/' There was increase in grain yield of duarf indica
rice varioties with increase in nitrogemous fertilissy
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variationa CV..' Saket, Ratna and CR W4h4-1 gave highest yields

at 60 fy ¥/ha. The response to applied N upto (60 /ha) was
quadratic in nature. The most profitable N rates for 3 varieties
were 52.2, 68.5 and 37.6 lj/ha, respectively. |
~ Singh and Modgal (1979) did not find any response

of rainfed upland rice above 60 i N/ba. Whersas Fagade
(19?9) under rainfed upland condition got imcreased yield
upto 30 k/ba in 1976 and upto 60 k/ha in 1977. The average
of 3.06 t/ha with no nitrogen increased to 3.72 t due to
application of 60 B M.

By and mée response of upland rice grain-yield
to nitrogen is less than that of medium and low land varieties
due to longer duration and operative moisture regimes of the
latter grours. From all the trials on response of short
duration upland rics ( 115 days)varieties to K levels it
is concluded that maximum response is at 25-30  and the
optimum lies at 40 i and the yield declines beyond 60 mi.
Heed & Yield |

Substantial increase in grain yield under upland
rainfed copdition was obtained by maintaining weed free
environment upto 45 days from the commencement of the crop
(Bnap 2% 213 1971). ieed free condition for 45 days can |
be maintained by spraying nitrogen as pre-pmergence spray,
Benthiocarb as oarly post-emepgence spray or Propenil as
post-emergence spray (Pillai et al 19?6§ Rao et al 1976).

Repeatod application of propanil @& 1.5 a.i/ha with
3 % urea was as efficient 2s handweeding in terms of reduction
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of woed growth and higher grain yield (Rammoorthi et als 197%;
Dubey et al; 1977; Tosh, 1977).

Mair Pillai and CGeorge(1979) under semidry cordition
 got 2.73 t/ha, 2.45 = 2.6, 2.31 - 2.35, 1.7% t/ba. grain
yield fram 2 handweedings, Propanil « 1 handweeding, MCPA +
1 handweeding and without any weed control mcasurs, respectively.
Fagade (1979) under upland condition got 2.5 t/ha. with 3 &
propanil/ha. which waes similar to 2 handweedings, Bﬁt he got
the highest grain yield of 3.95 t/ha. from propanil ¢+ 1 hand-
weeding.

10.2 gtraw yield

Straw yield increased with inerzasing N levels

{Srinivasan et al 1968, Bathkal and Patil 1968; Pandey 1969

Singh et al 1977; Singh amd Singh 1976).
yraw_ratio

In years of well distributed rainfall, shert duration
rice varieties maturing before middle of Qctober eould'be
grown successfully by keeping soil saturated throughout.

Soil moisture stress after peaik tillering produced ineffect-
ive tillers and that from peak tillering te flowering reduces
panicle length and other yield atiributing characters. Stresg
during flowering to ripening reduced grain filling and yield
snd the reduction in yield was found to be in the order of

2 to 3.9 ha as compared to that under contimuous 3-5 cm
submorgence in dry season if water table remained ubove 40 cm.
Under situations of low water teble (below 40 ew), the decrease
vas in order of 35 g¢/ba (Lenks,1976).
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. Harvest index decreased with increase in N levels
(Venkateswarlu et 21,1975 . 8ingh and Stokopf 1971) while
woriing with rice varieties Kancui, Karuna, Umuvery, Muthuswamy
et al.1972 reported significant influence of N levels on grain~
straw ratio. ggggg_(1973).notiged decrease in grain straw ratio
with increase in K levels. About (1961) marked a significant
effect of early stage application of N and ¥ on grain‘stﬁmw.“
ratio. Wabhab and Hussain (1957) got uigher grainistraw ratio
by nitrogen application during early reproductive stage.

8tress at vegetative and maturity periods reduced
protein content of grain while that at reproductive phuse
enhahced it (Rso, 1971). Kumbhar and Sonar (1978) found that
H, K, Pe and Mg contents were aigher in upland varieties than
in lowlund ones. '

Uptake of N increas:d with increasing N-levels.
(Verma-1971, Singh et al, 1977). Increase in I levels increased
upteke of M but decreased the uptake of P. Lokanathan (1568)
noticed a positive correlation.between total uptake of I and
K.Saddayapan and Kolandai Swamy (197%) observei increased P&K
content in grain due to increasing H levels.

N-content in grain and siraw increased with incresse
in H-rate upto 75 PPm but decreased at 150 ppm (Sahu and Murty,
1976). Padmaja (1977) reported sharp increase of Il concentration
in grain then thst in stravw and ap smx;z mxgner levels the
trend was reverse. Concentration of P and £ in grain increased
upte 60 PPM N in soil and remained wore or less gonstant at
8till higher levels. |
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Recovery of fertiliser X by grain and strav raaged

from 33 to 81: (Heddy and Patrick 1976). Wang and Peng (1981)
found that fertiliser i usage by rice was 6.76 $ from greening
to tillering, 2%.17 # from greening to maximum ear emergence
stage, and 40.06 % from gtaeﬁing to ripeﬁing. Plant took 70 »
from soil and 30 # from fertiliser source. Singh and Modgel
(1979} fbnnd.concentration and uptake of ¥ to increase with
1ncreasins K levels from 30 K'to 120 K N/ha, in rainfed upland
eondition}at all stages of grcﬁth. Plant accumulated 15 # N
upto tillérins, 50 % upto PI,fand 85-90 % upto heeding. Thus
,proportionately less K uptake (10-15 %) at post~heading stage
was the major constraint for production efficiency in rainfed
upland rjie. Upland rainfed rice Pereria removed 61 Iy N/ha.
ﬁascarendas, and Cemargo (1979) found that under rainfed uplanﬂ
unﬁitioA the N content in above ground portioms were 1,2,
1.5, 1.53} 1.82 and 2.1 % respactively, with the application
of 0, RO,KM} 60, 80 §; B/na. Ohyama (1977) caleulated that
H contentq from heading to 20 days after heading were 0.7 to
1.1 » in gkraw and 1.0 %0 1.3% in: ear. Vaughan, Womack and
8mith (19&&0 reported incrsused grain protein content when
N inerea%eﬁ from O to 36 Iy H/ha. 8ing and Modgal (1979) found
increas@/in cuncentration and uptake of N due to increase in
levels g@’&iﬁrﬁgen application at all stages of crop growth
but th@ldiffE?enee-was the higb@st at PI stuge, in subsequent
stages ;-t.t#;agq, differences became narrover.
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WATERIALS AND WEVHODS



| fhe emperinental site wap located in the A-block of
the Centrpal Heseareh Station of the Orisse Univerpsity of Agri-
culture and Zechnology, Shmbaneswar, during Kharif sRason,1984.
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the experiment uirder report was conducted in a woll-
 drained site with pH 4.8. A composiie saple from twenty
readonly colleeted samplcs from diiferent portions of the plots
was sieved through 2 mn sieve and aualysed for mechaniocal
congtitants and ok composition, Diffexrent phyalcal

salm anaa
B3EE

congtante wese aloo doteruined ( fable~-1(a): .

thod addop Ged
gaand 83.1
mzt 10.2 Bouyoueo s
d.ay 6.7 Hydronetep nethod
o (Pipex~1950)
Tatio «1(b)
‘@il consbtituents
pl | 4.8 Becknon eloctronioc
pli~-setep,
Organie Garbon 0.359 w/ha NHolkiey Haek Baid
titration,
Lotal Hitrogen 940 w/ha Ejeldahl digpotion and
» ‘ digtillation nethed,
Mam .?29;5 29.6 @w/ha  Olzen aethod

o (Jnokaon, 1967)
Availghle ka0 1583 @/ba  Plgne 2hotone
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‘xmﬁ-“l{a) Phydical Gonotants

Particulors,

| mt& (en) mma emlom
0-15 §15-30 § 39-45{45- ~

maﬁm @Wé? 175 .60 .63 1.55  Meld mothod.

eoifio . 2,66 2.52 2.57 2,50 mmm
B Wm 2.5 onate

#ield ael 2. 119 15.4 ﬁ@.ﬂ detopni~-
( Gpavimcszio ;s&ﬁ) “’2 2.2 1 134 en metaod,

993“‘“--, | o3 BT . 3l 5.8 mﬁ.mr
: ' netood
{Piper~1350)

fhe soquence of crupping adopted st evperimentsl
gite duplag last 4 years prior to conmncsuent of the prosaut
emesiast are preseuted in (Tavle-2)s

TABLE~2 Qropping history.

Xear Knaxif. Babd
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e Contral Besearch Station, dhobaucsuars is
gituated at 20° 15 § Latitude, aua 60® 52°E long at @

elevation of 25.9n above H. Sube It Las @ vam md molgt
ciinate characteriged by huaid Suamer and mild wintop.

The climate of Buubmesvar s ndet Gad hot (Lenka, 1974)e
4.1} mzau |

. The nean armm rainfall is 1508 am. The monsoon
satg in hy gbout 10th Jme gud recedss Wy 15th October, m
distritution of ralafall is waewen md nearly 90% of the
total snual reinfall is received daring mouths of Jaae
(163.7am), JWY (360.5mm)s August (3I33.Gaum), Septomber
(273.6a0) and October (183.2ma). A raiafall of 166.7am is
generally received £rom Hovenber to Hay. 4pril ad day. are
- relatively dry southgs e average rainfall %m is B,kg

‘31 b B)Cy By By (1enka, 1975).

Rainfell received daring different menths of the
cEopping scawns are June~234un, July 507.6/um, sugust 55?;4‘;13@
and Smptenver 213.8 mn, logt 10 years mean rainfall for oo o
ponding moatha wore 207.2 nn, 275.1 nn, 371.4 oa, 2471 my
m@@ﬂzww. the orop ewpexienced dzy mpells fron 2@.&.@4 to °
2646484 ( dling sbage) and from 17.8.84 to 21.8.84 ( Mowertng

mﬁm ’L
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4,2, svsporation

Svgporation loga fxom Ul.d.Wezeclass 1 open pon
evagord meter increases graduslly with iacreasing tcmpera-
~t1uFe reachiag the maviaun of 8.5 aw/day ia the mouth of
Heay and decreasls abruptly ian suusequent mouths due to
moleoon yaings 1t reduces to 4e3 un/day in Knarif season
(June to October) end 4o 1 muw/day during rabi seacon
(Novenber to sebenary). fhe mem eveporation during the
cropping cegsan Was 414 ng/day. The total evgyoration
£70m 8.6484 1o 16.9.84 wan 405.7 mn. '-

4¢9. Air temperature

| The moga adnusl temperature vardes from 20,1°0
%o 32,6%0, Zne menth of day is the hotiest, mavimun
temperature curing this month touching 44°¢C. The lest
woel of the month of Decenber is tie coldost aud tho
tempcratare drepa dowa to 11°0. e mean uavinun tempoxature
3o the month of ey is 37.6°¢ and falls to 30°C in Jume,
Bron 'July to Octoboer, %e mavinum tewperatuye remaing
aongtant at ghond Bﬂ@@. ﬁze range of variabion ef minin
teaperatuzre renaing alasst conetzit arund 23%°3 quzing
June to October and gradually falls to 14,1%¢ 4a Becsmbez,
50 14,6°¢ in Jasuasy end to 18,1°C in February,

Tae OOl Navinun end ninious temperatures wﬁ&

5304°G and 2641°C and 26,1%¢, 32.2°0 ma 25.2°0, 31,6%
and 25.4°0s 32.3%C ma 24»?"@:, regpoctivelys during the

monthe of Juno, July, Augist cnd Sgptenbore Last 10 yeore
average mavinun sad nicimun topepatures for She cogrogpond
~40g Boathe wore 35.8°C wa 26,5%;, 32.,5°0 and 25.9%¢,
31,7°0 a0a 25.8%g, 32,170 aud 25,3% regpectively,
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Fig.2. TEMPERATURE (MAX.AND MIN),RELATIVE HUMIDITY (7AM AND 4 784),
SUNSHINE HOURS AND WIND VELOCITY (CURRENT AND 10 YRS mw
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m@ avera@ vind velocmg figures w‘;oﬁeﬁ duping
the eroping soasdn WIS Yud, To6y 803 and 4e2 in/h, regpeoct~
~ively, dupiag Jme, July ° M@at aad Septenber, Whereas

last 0 years avemge Li@,ums for . corregonding mw@
wWexe 10¢3s T8, 7«58 and 5.93 Ka/h,

A4.5. Eﬁi@t amme Bours (W)

Jariog 1&@‘& 10 years, the average brigat Suashine
periods during June, July, Augnsh and :qq;temb@r were 6.3'.
4e9s 4.9 a1d 6,5 lour/day, Femestively. juring the oropping
gomson the eoryesponding fignres werd 6.5 449y 49 and 645 |
xmugy@w. Ing total bri@t sunshiune hours during the year
1984 wao 2‘?90& « Ihe dailx average hﬁ»@iﬁ swighine was
762 bfcays
" 446 dolative Homidlty

fae seas relative auiidity vorics from 64=85%,
fpril ie tie pogh erid mouth and auget the most humid, Ia
the moming relative huaidity is uaintalned at about 86-90%
throughout the yeaw, 12 She aﬁ@mm, relative hunidisy
vasies Zroa 39 % du the ponth of Ll to 81 % iu the mxxtﬁ
of Aaguabe )

The meen relabive huldlty perewntegs values during
aoming and aftomoon were 87 sid 69, 91 and 79, 88 aud 7T,
91 md 70 during the acuth of June , July, Augnst aad Septembar
Fogpectively, The laﬁ 10 years overage figures for corrogyons
~diag monthe wore 65 $ @ad 6% $ ¢ 91 % mad T4k o 91 @1d TTH,
92 ond 79 » 4 romecbively.




TABLE 3. Weather Data of the Central Research Station
September, 198% and the mean data for preced

ing

Bonubaneswar for the period from June to
10 years (1974=1983) (Normal) |

Month  Year Hainfall rainy Mean Mean

elative

dit

Wind

Nean

mm, days maxi- mip, Morning After veloeity  bright
' - DUl tempe ~ noon. km/ne sunshine/
temp- erat- (h/day)
erat yure v
ure oC
. / - (°¢) (o) .
June Current 234.0  18.0 33.% 26.1 87.0  69.0 9450 3.4
Mean  207.2  15.6 35.8 26.5 g5  61.0 10.30 6.3
D.R 4 %08 ¢ 20 - 1." - 00‘% ¢+ 2.0 - 8,0 - 8.8 '2.9
July Current 507.6 2.0 32,2 25.2 91.0  79.0 - 7.60 5.4
| Mean  275.1 21.3 32.5 25,9  91.0  74.0 7.80 e9
D.E. 0232:5 0207 '003 "007 090 “1'5-0 -0.20 "10.5
Tugust  Carrent 537.%  2w.0 31.6 5.5 86,0  77.0 8.30" 520
¥ean  371.h 22,2 31.7 25.8 91.0  77.0 7.58 4.0
. DN __+186,0 ¢ 1.8 =0.1 _ -0.k =3.0 0.0 * 0,72 + 0.1
a‘gmlwmrﬁurmnt 215.8 %.0 32,5 24,7 91.0 70.0 &.20 77
y.ﬁ‘ti - 31.3 "l}.h’ 00‘.1& "0.6 "'1-.,0 "5.0 "1073 01.2

P.N- Deviation from normale.

13
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&o detalls of the Vrestnents e@la:feé 8re presented
in tae teble~4, '

2ELE 4
o gymbols ussd.
% Mol sbure Beglim
Sala fodvee. ﬂ 1,
Ireligation at 0.5 baw Ig
© lrpigation (0.5 bap) from flamring
.t mamay,.:, | 1
24 5,08 Al .. .3
%@@@ﬁi@ﬂy.
3‘ e ds of weed cond o)
| mm M 33—34 16 DAS~ uveodaniniF4DAS UY
Gaenical < Hechanical (Stan 534) W2
liechanical 0alyes W3
Brtra-tyostueat |
Sontrol (u.fortilised, W@d hut
@@W@W weeaea) g -
5efe e m@arwmt vas 1aid out in a 3° partially

confounded design. Bach repliocntion had 3 blocks eoutainiug
one ovtra plot (9¢1) per block, The extea tromtuént control

was rendonimed in cach bloek alongyith the Lroatsents per Ulgelt
H md ¥ components wore confowmded, Lay mm plm is presated

in &’i% 3.
ﬁqﬂ, :

} Gross Plot B35 840 B ¥ 3u9n & w 5o Squm
b) Uet Plot mise: 7T.008 7 2,700 o 16,9 Sg.0

et plot was taken elininating 4 yows from cither side along
a2 length and 0.5 0 fron eithor side scposs the breadth,
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6e VARLEDY
'Keshari (QE-63-252), tiis dwarf indiea variety

developed {rom @ cross between Punigfjidaganath, is admytable
to high and nedius uplmda. e varieby mabuges in abous 90
days in Khaplf aaé in 100 we in w 28ae0i. The variew
has maemte degree of maeﬁanea to bmm glmt mwer.gmm
leaf hngpar. ‘bacterial leaf migh’ﬁ mﬁ saffers less froa
gmm é&mlaumtians mams are mﬁm-al&mer ma golden
(m:l)mn; mamue. Grérage 1@5@& of gm&n 5-33 m,

average bmadth 0.2 grain 2,20 mmn, lmgth o bread&h ratio
2.% thoua@m iﬁ@mel Wi@t 4B 1&.51 g. :

it is @ smaeﬁive cmtm herbieide belmm 13
the amilidea group usuaily umd @ 3-8 g/bas 1t is 8 post -
energon oe nerbieiae truabed wizen mmms are m 2~3 leaf
sﬁa@. 4 higher doss is noeded to mm grasses ab 4
leaf gbage. |
- 1% is aways @@ueé as post~energencs @ataot=g ray.
Ahmm&;w through faliage tates pladé uitm a é‘éﬁéﬁ o
48 h after tpueioeat, Salnfall, if oocure,washes the chemicals
~ dowa to the soil. The absoxption of the chomical dgpends on

[$ ) ﬁrmﬁkufe- There should be aufﬁ.eiam aoigture
in %h@ mu’

o - B 20 0 1 sty i
gHrayiag ]
ming or ovening in chimaing waather,

" The hemaﬁe aotion ia gganamny s8ea m ?‘4 day s,
spread ta anaxionun of 4=7 Wﬂ.
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b) Weecdamin (knock-ueed)

Weedsain is a eslective dranslocated herbicide
msmm& 72% dimethyl emine galt of 24 4~» (720 g of
2¢4=D per 1itxe) in aqueslly form, goluble in gl pmaorﬁms
in water eud recommended for control of broad leaved 'weeda in

coreals, sugarcane and other monoco t~orop &,

gt~energenes asplication

| Weedanin can be fecomendea for appueaﬁzon both
as pze-emerg@ﬂee and post-'emerg@we to ero@s and weeds o

Post-emergence asplications in orops 1ike gugareane, maat
aid malse are mowe eifestive, I% is preferrable %o sgrw

| wveedanin at the 'aumeptible stags of weed growbh even with
the treat oi rain than delay sprayiug and allow weeds tq
grow beyond the reconuended gtage for Lreatment, Weed control
neasures should be taken to kegy the crop weed free during
eritical peried of growth,

Details of hepbieldos used have been given in
table 5.
RABLED:

Common @ed. of § Dose Quantity Quentity Time of

ngne herbi- asi. (Eg/ha, )of water of herbi- @guaa‘um
or (&&’ha)
Stan r - |
=34 Propae BP 1.5 1125 4,30 Poat emop~
~ialle gﬁnw to
yeeds
1@ 1 JI
#noaik- 2,4d T2 1.0 1125 1,38 2oat emaa.'»
Vi3ad, auing, gange to

fpate
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B« GEIZRAL 18 05AATION Od BJULPME B/18 STHLAEITS USED
Li Tl ¥ Bl B

(a) Mﬁ

S0il moiplure tengion withia 1 bar range was
recorded by imsballing porous cap ty.e water filled

tensioneters ab 15 and 30 oo depths, ALl necessary pre-
=~gaubionsg were taoken before instelling the tongiometers.
S0il ooizture conteals vere detemiined Wy gravimetrically

by sapling before, after irrigatios/rainfall sad interaltte
-gably 4rom gll the plots in res, 1l i‘ew&m@em were
ingerted to know the tining of irrigstion, 2lpts scheduled

fog &m&wt&m at =0.5 bar were givea &&ri@aﬁm when the
soil modsturxe tengion Gropped to ~0.5 bap, :3\

duentity of wator irrigated per plot vas measuzed. .
by installing 7.5 cm throat width pesiall flfiune, aad mamiw ,
wining fyxeeo flow,.

e lend was thoroughly @W}ﬁﬁ@ by iron 9&@3@
and dise harrow and ropegted m&awmm.

m@mmw end Potesh @ 30 Kg/ha m oz M m@iﬂ
phogphate and nuriate of potash mmw&m@w§ were mm:%.m@i to

- the ymm abi the time 0% sowing, BAELY wﬁ@@m of ‘the
sehednled dowe of i was ayplied at the tine q\:e sowing end

tihen reat ia 2 equal gilts ab 16 and 54 mﬁ, ’j.A.‘- |
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Yo3. Souiag
the cxops sown on Bth June, 1984 in 15ems zpart rows

fomed by wooden Maxke X, "
9.4 Hater menggunen
Ho irrigation was givea to the raianfed treatnenta,

freatoents m ed as aad vien aseded at 0,5 bar received
2 irricotions (25.6.84, seedling otage mnd 19.8.84 flowering
stage), Plots irrigated at 0.5 bar after flovering received

paly one ix’ﬂg@ﬁm onn 19.8.84 (ﬂ@UQﬁQ& stage T3 DAS,

Post enorgence ajplication of projeail (Stam #34)
was nade on 24.6.9964 (16 DAS ) to the scheduled treatments,
Wesdanin (mocic-wocd) wee again grdyed to chen ¢ chemiosl plots
oit 12,7.840(34 DAs). iechandeslly weeded plots were weeded on
15 aad 35 DAS 2lobs scneduled % be weeded both chemieally ang
necaanically were hand weeded omoe ab 35 DAS, Control plots
were haad weeded tuice .
9e6. 2hant Protectis

I prevent the orop Lron attack of inscets and LB
beneeron @ 250ce/ba at 37 DAS and Hiitow @ 3.7 kg/ha in 5@96@
water at 46 DAS were myrayed as prophylactic measureg,

e crop matusred in 98 dgye. Alter elininading boawpder
fram both the sldes %he plets wore hausted, bundled 88p arately,
sEdriod and threghed. Welght of greing and ptrew wes rzocerded
plot wiee 6 daye after eundering. o hmow the moisture contant
saiples of grolns md sbraw were oves avied for 18 hours at 80%
aind fiaal yields wese %m@ % 14p noisture content,
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S0dl samples were eoliccbed from Sach plot of
replication-1 by a spil guger fron different coil ﬁegtha
vizg: 015 a, 15-30 en, and 30~45 cm. The =il wsgylee Were

cpllected fiom these degﬁhs ﬁefar@ :md amf eae.h minfall

ard/oxr zrﬁ@aﬁoﬂ. Sil saiples were eonec&ed in the
aluniniun cans md weigied, Oven dried gt 105°C for 24 hours
a1d reweighed to detemine the m&stm sontende

8541 moigture content =  Ueight of welghé of
ngé smgle - vaérwd
( Gravinetxie) saple

160
Wei@‘at of oveadri@é sam;;le

Hoistuxe content (@213/®§)a lModotore % w BuDa
(Weight basis)

Fren thesge data, periodie and ma@mal ﬂ, water m«mﬁ.mmmﬁ,

HUE and Grop-co-efficients wegpe cul.culateds

0o e #iol gtuze used m m interval of ﬁme.

Mo~ tbpicture contamt at the be@zmiag @f ﬁw mwmm
Hb- dodsture eoutent gt the an@ of the mﬁa:wal

Mu Ballk é@mﬁ.&y of ith lgyer (Lgemg )

Di = Deyth of Lth layer (em)
= Sunaaticn. . .
U = Wabor user duping the intervel (an)



Wnere Ha- Jodoture in the begianing of crop sSeasoil.

b= Moigture at the end 0f cIuy 5°QA80A.

Efta Effegtive Hginfall -

= 22@1@@&1@:
Ground wvater mﬁﬁmum vas congidered nil as m&ma lavez.
renained 60 an belov end roots wore e_mfmeé ugper 2& cnig,

By

Where U = Gonsumptive use.
' uéu Water used duping J th mwwal
@f Actudl evegpoxation from USbA opon pan W@I’éﬂiﬁt@r
for the nupoer of days betuween wﬁ.@a&im and
sapling.

Eﬁf@eﬁm Raiafall

Wantity of reinfall catiefying the moisture defioit

%0 #0 or in excess of pan evVgyoration wes considered aﬁfwuve,.

thio vas caz,m&@@ by taking dally eveporstion g mmg.m,
deta and @pil moisture content into compideration, '
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11. HEED STUOIES
Sampling tecmigues s= Prom randonmly selected 3 places
each (50 om ) / plot, weed tnumber and biomas were recorded

15.45 md 75 DASO

11(a) ., |

‘ Association of differﬁnt types of weeds w:lth crop
waa cax’afnlly obssrved frcm 15.%3 to mtarity. Weeds so obta
obwrved were put undear ﬁamomw ﬂasaifiaa%ion (Tadulingam
axm Venﬁa’imarwm— A iHandbook of Jouth Indisn Weeds),

11.(b) Hesd Cownt

 Weed population was reeorded from 3 samling units
ogch 50cn x 50cn, sslected st randum per plot ab 15,45 ang
75 DASw | | )
11.(0) Weeds from each sai@lingmt including roots vere
'washeé and smdﬁed for 50-60 hours to zecord the weight,

Two sampling mits each 1 meter long in TOWS,
were geleeglbed at r@d&m in cach piot amd were marked by banboo
pega. Obgervations on height and %illers were recorded from
the plmﬁs or the units aommeiaﬁ £rom 20 DAS to 80 DAS.

2.1

e height of the main @Wt of cach plant vas
USagured irem romnd level ulo the iast aurdale. At the time
of harvest, the plaubt height wm “casured wiv the tip of the
9@&&.@% From sach linear feter: - Saipling wmit 10 such planty



A%

were moaskrod and aeverage plaat height was caloulated,

12.25 Ko, i@ ma

| Zotel nunver of tillers from 2 sampling mits
‘each 1 linear meter long were couwnted, averaged out and
converted to Silles/n®

Pleats from 2§om mnm.ng atrﬁ.;s were aprooted
awzuuy ALl the leaves were clipped off and used for
determination of leaf area. Area was worked out graphically
by sorting the leaves into different siZe-grows mmd tracing
out one fronm Gach grouy on the graph psper. Area per leaf vas
aultiplied by the auaber of leaves in ita growy %0 <Lind out
the 'area of Shat particular group and were suaued yp over
i@ groupas to find out the totsl leafl area.

| Ei'am the total leaf arca of all plants, lﬁaf arém
index vap calculsaieds

Dey weight of above ground plaat parts fmﬁ.ﬁé
area/plot was detemined by overing drying tho sun me_d
~ saples at 80°C for 16 hours . Tis was nultiplied ty |
appxopriate factor to convert it iute m satter produetion/n,

From 4y mattor gm@mﬂm/m s Sr0p growth rate
(C.G.B ) was ocaleculated,

(GGt gu {&/af aay)

dhope W :~ Ghgnge in dey weight.
4t = Wange in tine $.9, $ine intorval between

SUCcecE8 aoi e Sarmnd S v e
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1 = Leaf area.

Tho OOR vas oaloalated by tasing data om D2, recorded at
30 days integval commencing from 30 t@ 90 D4ass ’

At the time of harvest, totel number of paaicles
iing mit.a ware @mt@é andé averag@d oud .

Avarags z?mial@ m:ag&h mw éeta&&mea bg a@as&aﬁiﬂg
20 mudmly s2lected pm@ma pex ps.os.

e agbove 20 Panicles wexe threshed sepaxately ma
sterile and fertile graing vere counded, Average no. of feﬁilé
gnd gierile graiﬁsjfaﬁiéle wore calculated, The weight of thegs
graing wag added %o ‘%he grain welght of regyective plots,

, From mm@ gralneg of eaeh plot suall samples vere
drauwn- aad 1000 grain weight wes deteruined.

&mm and stmw gields of enoh plot wore welghed aftep
thaorgugh aundrying.

13.2, Groin stzaw zatio.




| @aﬁgéﬁ%@ soil samples were colloctedc from each
91@6 iuzmdﬁ.ai}@lj after the harvest of the orop. The samles

Yere aia‘-dxieﬁ, powdered and swved through 2 nn sleve.gohtents of
total i, Aveilavlie ?3% and available Kag were detcrained,

. Grain and gtrav samples vere .oven dried, mmﬂ and
Wa@é for Heleile @s per methods,

guﬁgz ent Method employed. )
&ﬁ.tm@m $ Hodlfied kjeldabl method ( Backson 1958)

;;i:?hmqm@mm %@&& ﬁi@@a&im and ml@ﬂm@%rie &@temin@ﬁ?
i padk 3.814 18

Potasaiums - Eriasid digestion gud é@ﬁ@m&aaum bx‘ ﬁ.w&
Photometer.

- Daba on biomet rpic parasetors, yield atiribu-

=ting eaaractors, yjield of grain and strav oo, were malysed
statigtically as per tiv uethou mppropriate to the uesigm

{ Bedecor and (Oenrad, 1967 )e
1. 1. Gox 39Lation SoR 3

e relotion vetyoen yield attributivg
ebaracters ang yleld, nubtrient gytake with sicid and spil~test
values with yield were golcWlated by uslng slople Go~rralation

Go. officient fomula ( Sredecer & Cochran, 1967).

KT, w«vw
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Where »r = Pearson's Corrclation co.efficient,
x » independent varigble
y = depeacent variable
Cov (w7) = CGo. varigace my.
V¢ = Varisance v
. ¥y = Variance y
B = nuanber of pairs ef observation

io imow the tyye of reponse ourve to be Litted,
the zum of gyuards due %o nitrogen wes pm.ﬂzme@ to
linear and quadratic componenis and tested ageinst errop
gul 0 synare, Jincd the yuadraile component wag foma
significant, the second degeee duxve,

(L aasbr- o) vas fitted,



CHAPTER—IV

EXPERINMENTAL vINDINGS



BEXPERIMENTAL FINDIEGS

The results of the investigation are presented
in this chapter. Data on number and bims of weeds ,
crop-weed agsociation, crop growth, yi’a}.d and yield attri-
-buting characters were statistically analysed and have

been presented in this chapter.

Data presented in the table.5 indicates that the
pumber of tillers was winimum in rainfed and unfertilised
plots. Piffsrent ,1rrigaiion treatments did not affect numbep
of gmeps/ma significantly at any of the stages of growth .

The number of -tinera/ma inereased with increasing =
the levels of B upto 79 kg/ha.

Bifferential effects of weed eéntml could be fror e
diseerned only %5 DAS . At B0 DAB, the mumber of tillers/u
was maximum in mechsnically weeded plots (W40/u2) and
significantly mors than that in ehemically weed controlled
ones. Chemical + meechanically and mechanieally weed controlled
plots alveys had significantly more mumber of tillers/m® ypap
ehenically weed-controlled plots.(Fig.W)

Interaction of levels of N and weed conirol method
was found significant on 60 Di8. (Table-6 ).These data 1mxmﬁw
that at sach level of H, particularly at higher level, chemical +
mechanical or mechanicel method of weed control produced




WG

significantly more ximnher of tillers than chemical method of
weed control alone. Maximum mumber of %66 tillers/m> was found
when the plot was fertilised with 79 i H/ha and weeds were #+ -~
controlled mechanically. |

TAKLE-F. Bffect of different treatments on mumber of tillers

a ars mﬁafﬁ%‘.r"s‘w@
o 20 1774 , 60 80
ture | | _ | , 4
R | . 2u8,2 by, § 467.6  426.5
I (0.5 bar) 2952.1 Wy2,6 462.8 428,0
Bf ¢ I (005 haf) 25392 MS.’ hé8.4 %907

P=test B.&8. He8. Ne8. HeBe

436.7 459.7  LWo4.3
443 ,0 466.4  M34,3
k52.% 472.8 5.6
F~tegt 8ig. 8ig. 8ig. &ig.

Weed Control 248.7 &30, L52,3 "
Gon 30.5 5263 408.7

Chem. + HMech. 25%.2 L4ha.8 477.7 L3k.?

Mechanical 250.7 b52.9 468.9 k0.8
F-tast B.8. 8dg. sig. 8ig.

S.B.m & 1.7 2,2 2.5 3.3
C.D. H.8. Bk 7.2 9.7
Mean 251.2 RS 466.3  42B.1
Control 213.3 373.7 370.7  336.3
P=-tegt 8ig. 8ig. 8ig. 8ig.

B.Em & 3ol b.0 b6 6o



- Fig4 EFFECT OF MOISTURE REGIME,NITROGEN LEVELS AND WEED CONTROL

ON TILERSA
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TABLE-6.. Effect of nitrogen x weed control on tﬁ.llex's/m2 60 DAS

Particulars .
25 448.0 478.0  U453.0
50 4573 : 173.6 468.0
75 451.3 481.4 486.0
SEm Cp (0.0%5)
k.33 ‘ 12.55

1.2. Height

Data on height of the main shoot Tecorded at an interval
of 20U days commencing from 20 DAE till narvest are presgnmd in
Table 7.

Plants were 8 m fall on 20 DAS and grew progressively
with time and attained asaximum height at harvest. Aiways plants
under control were the shortest. | PFertilization, weed contirol and
vater management schedules increased the plant height significantly.
Irrigation treatments bhad no differential effects on plant height
at any stage of plant growth. At all stuges of crop growth plant
height incresesed with levels of K and plents fertilised with 75 fg
E&/ha were the tallest.

4t 20 DA8 plants in mechanically weed control plots were
the tallest. Weed control by chemiecal and wechanical mechanical
jmeans recorded piant helghts of 7.9 and 8.0cm vhich were at par and
significantly shorter to mechanically weed contrel treatment.
At 40 DAS chemical + mechanical method of weed control resulted in
the tallest plants followed by mechunical and chemical treatments
respectively in order. At 60/80 DAS und at harvest weed eontrol by
ehemical + wmechanicul and mechenical means alone were at par but
significantly superier to chemieal weed control treatments.
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;
TABLE-7 Effect of moisture regimes,nitrogen levels and
methods of weed corntrol on heigh at different
stages of growWwth

Particulars

20 B0 60 80 Harvest
Molsture regimes |
R . 8.2 15.6 24.3 M3.5 62.8
I (0.5 bar) 8.3  15.6 24,1 W3 62.1
Ef + I (0.5 bar) 8.0 1503 V 2‘905 : i?3.3 6243

F-tast H.8 .8 He8 - B8 H.8.
| 0.18  0.17 0.35 1.00  0.68

25 | 7.1 11 22,6 0.5  58.4

50 8.4  15.8 2%.8 kL3 63.4
75 9.0 16.6  25.5 25.4  65.4
F~teost 8ig. Eige. S4g. Bige Sige.
Heed control

Chemical 7.9 b 23.1 W.0  59.8
Chem. ¢ Mech. 8.0 163  25.1 M5 63.7
Mechanical 8.6 15.7 24.7 W47 63.8
F=test 8ig. 8ig. 8ig. 8ige. 8ig.
SBa » C.18 0.17 0.39 0.3% 0.24
€D (0.0%) 0.52 0.50 1.1 1,00 0.68
Mean 8.2  15.5 2.3 3. 62.4
Control 5.6 12,2 20,1 33.0 50.6
SEm ¢ 0.32 0.31 0.68 0.63 0.3

€.D.(0.05) | 0.9% 0,91 0.97  1.82 1.25
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1.3. Leaf Area Index:
, ) Leaf area index of the crop at different stages of
growth for different treatments was recorded and these data
are presented in table-8.

Unfertilised gnd unveeded plunts had the least LAI
at all atéges of the crop growth. LAI increased significantly
due to fertilisation and weed control. In the beginning, the
LAI was 0.89 and reached the maximum value (5.02) on 60 DaS
and fell to 4.5 harvest. |

Irrigation treatments had no . differential effects
on LAI upto 60 Das. But at 80 pas, irrigation at (0.5 bar )
from flowering to maturity recorded LAI of k8 and 4,50
respectively both of which were at par and were significuntly
more than the rainfed treatments.

LAI increased progressively with increasing levels
of nitrogen and was maximum at all stages with 75 kg/has

Different weed control practieces had no differential
effect on LAI upto 20 Da8, but at subsequent stages weed control
by propanil followed by hand weedings and by hand weedings alone
vere equally effective, but more efficient than weed control by
chemical methods alone. “

Interaction of nitrogen x weed control wes found
significant: - at 60 Di3 (Taeble-9). At same method of weed

control, LAI increascd as the fertiliser dose increased from
25 to 75 Kg B/ha . At a particular dose of nitrogen weed control
by propanil feollowed by band veedingg recorded mazimum Lal.,

but all veluss were at per vith that obtained by epplication
of mechanical wethod of weed control. Both these vere
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significantly superior to weed conirol by chemicals zalone.

Ihteréet16n effect of irrigation x mitrogen was
found significant at 80 Da8 ( Table-10). At all stages of
growth irrigation ast'b. 5 bar and irrigation (U.5 bar ) from
flowering to maturity recorded Lils which were at par but
signiricantly more than that with rainfed treatment. uHith
each irrigation schedule, LAI increased with inoreasing
nitrogen dose and was maximum with 75 K ¥/ba. |

Interaction effect of Mtrogeix and veed control wag
also found significant at 80 DaS. Weed control by propanil
followed by haend weedings recorded the highest LAI which was

at pur with weed control by mechanical ways. (table-11)

Interaction of weed control X irrigation vas found
significant at 80 Da8. Meximum LAI was recorded due to weed
control by propanil followed by hand weedings and {rrigation
at 0.5 bar 88 which was at par vith weed control by méchapi-

cal means Eﬂd 11’3_’58&‘1’:103 at G.5 bar 2uS. Irrespective .Of the
method of wesd control, LAI of rainfed treatments was the

least. (Table~12).
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TABLE-8 Effect of moisture regimes,nitrogen levels and methods
of weed control on leaf area index at different stages

of crop growth

Particulars
80
R . 0.8% &»,55 5.01 1439
1(0.5 bar) 0.86 4,38 540l .48
Rp ¢ 1(0.5 bar)  0.85 432 5,02 4,50
F-test N.5 5.8 B8 8ig.
Hitrogen gm ) |
25 0.77 3.83 k49 3.96
50 0.87 bou6 5420 bo62
75 Ge91 oo 71 5.38 k.80
8ig. 8ige. 8ig.
Chemical 0.83 4.06 bo62 Yo 1l
Chem. ¢ Mech. 0.87 leukg 5ol .69
Mechanical 0.85 (RN 5.21 k.55
Petest | H.§ 54g. 8ig. = 8ig.
8.En ¢ 0.03 0.02 0.02 0,02
€.D (0.05) 0.16 0.06 0.06  0.07
Mean 0.85 e 34 5.02 T W
Control -0.58 3.%0 3.73 3.3
Fetost . sig.  sig. sig.  sig.
SeEm & 0.06 0.03 0.0h 0,04
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TABLE-9 Effect of Iéitrogen x Weed control on leaf Area
Index at 60 DAS _

Particulars " ueed control methods

Levels of H(i/ha) Chemical  Chew./ Mech. Mechanical
25 L.02 %.69 L.75
50 | .80 . 5.3 5.37
75 . 5.04 5.60 5052
30% & 0.& canao 11
| ' (0.0%)
f"I'ABLE-?O Effect of Irrigation x Eitrogen levels on LA
at 80 DAS
Particulars Hitrogen Levels (&/ha)
25 50__ 75
Hoisture Regimes |
R 3.?9 “051 - . :&.?8
I(0.5 bar) 4. 09 %.59 %76
ﬁf + 1(0.5 bar) 3.99 “065 h.%
8.Fun ¢ 0.0% C.Ds 0.12
(0.05)
TABLE-11. Effect of Eif.ragen b4 wee& control on I.&I
at 80 DaAS
Purticulars

25 3.7% %22  3.91

75 %,35 5.06 499
5.0 8 . S.Em e 0.0% €.D.0.12

- (Ga@ﬁ)
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TAELE - 12 Effect of Weed Control x Irrigation on LAI at 80 DAS

__Moisture Regimes
R ;I_I(0.5 bar) Reel(0.5 bar)

Particulars

Weed control methods

Chemical B.11 469 4,38
Chemq 9' Mec*lo h‘o 13 ko 70 !"¢61
mechanieal %.17 %.68 k.64

8.Em X 0;0"’
C.D(0.05) 0.12

' Data om Dry matter production/m‘? as influenced by
different treatments are presented in the Table 13 and illustrated
in Fig 5. control plots recorded the least dry veight/ma and these

values were 106.3, 222.5% and 293.3 E/!ﬂa at 30,60 and 90 DAS
respectively. Application of treatments significantly increased

the dry matter production.

Differences in dry matter production due to irrigation
schedules were found significant only at 90 DAS and irrigation
at 0.5 bar recorded the highest DMP/u® which was closely followed
by irrigation (0.5 bar) after flowering to maturity. Dry matt@r/m
wag signifieantly 1ess in rainfed treatments as compared te.
irrigation throughout and after flowering,

8imilar to effects on plant height and tiller number,dry
mt%rglm incroaged significantly due to application of 50 and
75 & and at harvest the value was 511 g/m2 vhercas that with 29 [
. f\}/m it was 401,0 g/m‘?‘. '
' At all stages of growth, dry mtwr/ma m' the least due
to weed eomtrol by chemical weans alone and the difference between
this and the weed control elther by chemical ¢ mechanical or
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mechanical alone widened at subseguence stages. At 90 DAS,
Chemical + Mechanically weed control trestments recorded maximum
of 498 g m/ma which was significantly more than only mechanically
veed control treatments. '

TABLE 13. Effect of moisture regimes, nitrogen levels
and weed control methods on dry matter produetion
at different stages of growth (g/me)

Particuiars _Days after sowing .
3 C 30 - 60 90
Hoist: Regime
R : 123.% 279.7 WS4
I'(0.5 bar) 123.5 279.8 W2.4
R§ +1(0.5 bar) 124.2 279.5 477.6
F=tesgt H.8 H.8. 81&0
111.0 256.9 401.0
121.0 283.5 472.8
139.6 298.95 511.6
Sige. 8ig. 8ig.
123.8 257.3 400.9
125.9 291.8 4e.8
121.3 289.9 Lh85.6
8ig. 8ig. 8ig.
8.Bm o 0.50 2.42 3.3
'G.B.(0.0S) 1.4 72.02 9.6
Control 106.3 22205 2933
F=test 81g. 8ig. 8ig.
B.Bn b 0.9 bl 6.1

C.B.(0.0%) 26 28 .6
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TABLE 14, Effect of nitrogen x weed contro % on dry
: matter production at 90 DAS (g/m=)

Particulars Methods of weed cont;o_;l -
I Chemical Chem. + Mech. Chemical

Nitrogen levels(fs/ha )
25 | 342 .3 41k, 5

50 | U M6.5 0 511.5°  490,3
75 . %2'2 . '.5,"?007 55200
S8.Em & 5e7

C.D.(0.0ﬁ) 16.7

. The interaction of nitrogen x weed control was found
significant (table 14 These data indicated that combination
of mechanical method of weed control and 75 K N/ha gave the
maximum dry matter/mag but it was at par with that 'obtai._ned
from the combination of 75 § H/ha and chemical + mechanical

method of weed control, At a particular method of weed control,
dry matter production increased with levels of N upto 75 i/ha.

Similarly at a particular level of n.ttrosen, weed control by

propan:ll followed by hand weedings gave the maximum dry mat.ter
produetion/m .

145 Crop Growth Rate (C,.G;f }

. Crop grovth rates gt differeng periods of growth
are presented in table 15, Crop »gro\m; >rates were less under
control during 30'-60 and 60%90 day mtevaaleg Appl:l,éatsion of
treatments inereaszed CGGRs éigniﬁeantly; | |
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Irrigation treatments made no differential
effects on CGRs during 30-60 days period. At 60-90 day
psriod irrigation at 0.5 bar recorded the highest CGR and
was superior to irrigation from flowering to maturity and

rainfed treatments.

During 30-60 days interval, the nitrogen levsl
of 75 Kg N/ha recorded C.G.R. of 5.31 which was at par with
50 iz and both these were significantly superior to 25 i3 K/ha.
During 60-90th day intefval the highest level i.e 75 K N/ha
racorded maximum CGR (7.18 /malda‘.v) and was significantly
superior to both 25' and 50 fg.

Weed control by propanil followed by handweeding
and hand veeding only were at par in dry matter production
but significantly superior to weed control by chemicals only.

Interaction effect of nitrogen x weed control on
CCR was found significant (Table 16). Application of 75 kfN/ha

and alongwith weed control Wymechanical means recorded the
nighest CGR (8.07). |
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TABLE 15. Effect of moisture regimes, nitrogen levels and
' methods of weed control on crep growih rate
(CGR) at different stuges of growth (g/m=/day)

Particulars

Moisture Regimes

R | 5.21 .52
I (0.5 var) 5.21 7.08
Ag ¢ I (0.5 bvar) 5.17 6.60
F-test | H.8. 8ig.

25 24.86 4.80
50 ' S.l2 6.30
75 531 ?2.10
Fetost sig. | sig.
Heed gontrol

Chemical b, bily k.78
Chem. ¢+ Mech. 5.83 6.90
Mechanieal 5.62 6.52
P-test 8ig. 8ig.
S.Em ¢ 0. 11 0.13
C.D (0,0%) 0.31 G.39
Mean 5,20 6.07
Control 3.87 2,36
8.Em 2 0.20 0.2%

€.D{0.05) 0.57 0.70
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TARLE 16. Effect of nitroggn X weed ‘eantrol. on erop
groWth rate (g/m=/day) during 60-90th day

. Particulars Weed contri,practices
’ Chemicai Chem. ¢ Mech. MBechanical

" Bitrogen levels (f:/na)

25 3.65 5.80 .95

50 5.20 7.17 6.54%

75 5.50 7.73 8.07
8.Em ¢ - 0.23

CODO<OO 05) 006?

Panicle initistion in each treatment wasg studied
by split opening the main tiller at 2 to 3 days interval
starting from 35 days after sowing. The initiastion date
for practical purposes was recorded when the primordia was
2 mm long. These data have been presented in Table 17.

In rainfed and unfertilised plots flower
primordia were initiated 41 days after. sowing. This duration
was delayed by & to 3 days due to appneatipn of diffurent
treatments. Application of graded doses of nitrogen
prolonged the duration by 2-3 days and with 79 B B initiat-
ion occurred &5 days after sowing. Other treatments had no
appreciable effect and initiation ocourred in about Wb days
after sowing.
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TABLE 17. Effect of different treatments on duration to
Panicle initiation and 50 per cent flowering

LEER

C.D.{0,0%)

1.35‘:

Particuiars Characters )
Duration panicle Duration to 50%
initiation flowering

Moisture Regimes

R W, 0 68.50

I (0.5 bar) 44,6 69.1

F-test H.8

50 (R | 69.1

75 45.0 69.5

Fe=test 8180 8’&.

Weed Control

Chemical 43.8 68.3

Chem. + Mech. bly, 61 69.1

Hechanicil 44,9 69.%

| P~tast. | Sig. 8ige.

CeD.(0,05) 0.7 0.60

Meah o de 68.9

Fetest 81g. s1g.

S.Em k. 3 0.46 0.38

1.09




Data presented in the table 17 indicabed that
control plots came to flowering on 66 DAS. Different water
~ management, weed control and/or fertiligation schedules
incrcased the duration by 3 dayse.

Rainfed treatments averaged over methods of weed
control and nitrogen levels came to 5Uj flowering in 66 days.
Irrigation at 0.5 bar sms throughout or after flowering delayed
the duration "by one day onliy.

’ Chemicmy weed controlled plots came to 50 % |
;t‘lowe'ring in 6% dayé and mechanical weeding delayed this only
by one day. Similarly, application 50 and 75 i H/ba increased
50 % flowering duration fmm 68 days under 25 fg B to 69 days.

The following are the types of wesds observed in the
experimental plot from sowing till maturity (table No.18).

Types of weeds

Grasses
(Perennm)
Sedges



TABLE 18. (Continued)

Type Botanical name Family Nature of
occurance

Broad leaved weeds

(annual) Cleome viscosa, Linn Capparidaceae X
Eupatorium glandulosum, Compositae X
Commelina Wﬂ, linn Comwmelinaceae : x
Physalis wminima,linn. Solanaceae = X
Acanthospermum hispidum DC Asteracsae b4
Amaranathus viridis 1linn- Amaranthaceae xx
‘Leuecas aspera,Labiratae | XX
Boerhaavia hispidum Rubiaceae XX
Portulaca olericea,linn Portulacaceae ix
Heliotropium indicum, Boraginaceae  xx

Perrenial &ids acuta Halvaceae x
Mimosa pudica linn,Mimosae xx

X Occurs 1n large number during ist 30 days of crop

and poses severe problem.
XX Occurs in small numbers from 45 DAS to harvest and

poses moderate degree of infestation.

, Dats presented in table No.19 indicated that there wag
minimum number of weeds under control throughout the cropping
S€a80n.

Different irrigetion treatmonts had little effect on
weed population counted on 15 and 45 DaS. At 75 Da8, rainfed
treutment recorded the lesst weed population.

mtzagen levels affected weed pepulation greatly. An
increasing tremd in weed populaiion was assoelated with inoreage
in nitrogen levels upto 75 &/ha.
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Kumber of weeds was :;ot significantly affected by
different methods of wed control till 15 Das. At 45 and 75 Das
the number of weeds were more under chemically controlled plots.
TABLE 19. Effect on moisture regimes,nitrogen levels and

methods of weed eontrol on total weed population
at different stages of crop growth.

ﬁnieuiars ays after sawing :
15 45 75
oist r e _
Ree 1(0.5 bar) 218.9 4.7 55.3
F-test He8. R.so Sigo
25 210.1 36.5 50.7
50 218.1 42.3 55.8
75 229.2 bh.8 57.5
8130 8180
Chemical 220.5 5.4 61,0
Chem. ¢ Mech. 219.2 38.3 507
Mechanical ' 217.8 39.9 52.2
P-test K.S. 8ig. 8ig.
8.& “.1 ) 0.5 0.2
CeDe 3.2 . 103 007
Mean 219.2 3}1.2 540,7
Control 2“03 : 3307 : %03
S.Bm & 2.0 0.8 Ok

G.D(0.,0%) 9.9 : 2.% Tet



66
2.3 WEED BIOMASS

_'Data presented in the Table 20 'ind_icated
‘that dry weight of weeds/ (50 a)? vas the lowest in
- contyol plots. There was no difrersnce in .weea biomass
on 15th and 4W5th day after Sowing duré;to irrigation. But
on 75th day, irrigation from flovering to maturity
recorded the highest biomass §f weeds.

Weed biomass / (50 m)2 inoreased with increasing
{;nit:rogen levels from 25k to 75 k/ha. On 15th &nﬁ 75th day,
the weed dry weight/ (50 w2 in case of 75 &g N/ha and 50 g
B/ha vere significantly more than that at 25 §3 K/ha.

Weed control by chemicals aione recorded
maximum weed dry weight/ 50 cm x 50 cm units on 45th and
75th day. at 15th day, weed control treatments caused no
variation in weed bicmass / 50 em x 50 em. Weed control
by piropanil followed by handweeding recorded the ldast
weed dry weight / unit area, though 1§ was at par:w'.t,h
mechsnizal eontrol alond on 45th day..
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T4BLE 20. Effect of moisture regimes,nitrogen levels and
weed control on total weed biomass at different
stages of crop growth (8/50 em x 50 cm areas)

Particulars 5
R | 16.1 47.2 62.0
I (0.5 bar) 16.2 7.5 61.4
Re + 1(0.5 bar) 16.3 46.9 63.7
P=test \ R.8. B.é. 81g.
Eitrogen (fa/ha) |
25 We? 43.9 56.6
50 16.1 47.5 63.9
75 12.9 50.2 66,7
F=-taest 8ig. 8ig. 8ig.
Weed control |
Chemical 16.2 57.% 733
Chem. + Mech. 16.2 o 39.% 53.5
Mechanical 16.2 40,9 60.3
F-test B.8. gig. 8ig.
8.Fm ¢ 0.1 1.3 0.7
€.D(0.09) - 347 1.9
Mean | 16.2 47.2 62.4
Control 13.6 37.9 49.9
P~test &ig. 81g. 8ig.
8.Em 0.2 2.3 1.2

603(0005) eos 6.7 3.5
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3. POST HAHVEST OBSERVATIONS

Data on yleld attributing characters viz. number
of paxzicles/ma, number 'of fertile ,grains / paniele and veight
of 1000-grains ete. are presented inm the Table. 21.

3.1 Humber of panicles/n’

5 Data presented in the table 21 indicated that the
-mber of panicles/m under control was M9 and increased
signifieantly due to application of treatmants. Irrigati.:m
tmatments caused no differential effects on the number of
panicles/ms There were 197-200 panicles/m due to application
of 50-75 kg N/ha which vas significantly more than that witp
25 § B/na. Weed control by chemicals followed by handueedings
resulted in significantly more number of Pﬁﬂicles than by

chemical or mechanical mefhods alone.

, Data presented in the Table 21 indicateq that
panicle length under control was 10.92 cm and inemaésed
significantly to 16.4 am due to difreremt tre&tments.(mg 6)

‘ There was no significant diff‘emnee due to 1Prigation
»treatments- Panicle length increaged signifieaaﬂy with Helevels
upto 75 /ha. The length was 15.18 e with 25 % N and increaged
significantly to 16.5 and 17.48 e due to application of 50 and
75 & BE/na,respectively. ' "

Heed control by propanil fﬂliwad by handweedingg | «'W
resulted in significantly longer panicles than that by mm 1 )
or mechanical methods alcng. Weed contyrol by chemicals mm:ﬁ
resulted in the shortest Panicles of 15,3 cm,
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TABLE 21. Effect of moisture regimes,nitrogen level ‘
weed control on yieldgattributing ghagggtgrgn d

gg#ﬂ‘?l@/ Length Spike- Fertile % of 1600
" of Rani-lets grains/ fertile grain
cle(em) panE> panicle grains wai§bt

cles. (g

191.8 16.3 81.5  55.9 55.7 & 17.78

I(0.5bar)&4§8 191.2 1605 81.7 6“0? (?;’?03)$ 18.31
Re+I(0.5 bar)SMS  189.9 16.% 81.2  63.0 S8 18.28

F-test H.8 H.8. Be8e Sigo 51@0 Sig.

2 175.1 15.2 74.8 9.2 Sk, 1 17.78

> 7 ’ (65.7)°

(¥ 197.5 16.5 83.9 64.3 61.4 18.27

> 973 ~ (77.1° |
200, 17. 85.7 70.0 65.1 18. 31

75 3 1.5 85 (82.3)°

Potost . gig. Sig. 6ig.  &ig.  Sig.  8ig.

Weed Control
182.2 15.3 77.8 51.7 o5 17.76
g ey 177

Chemical
’ . o 199. 17.2 84.9 68.2 63. 18.32
Chem. ¢ Mech 99.9 17 ( 88.3)* 3
eehantes (78.3)* ?
P-test 8ig. 8ig. B8ig. 8ig. Big. 8ig.
SoEln b4 ' 2.2 0.1 1.0 0.7 0.3 Q.%
G.D(0.0§) 6"" 0‘3 2‘9 2'0 0.8 @‘23
Mean 191.0 16.% 81.5 61.2 60.2 ® 18.12
. (75.3)
Control 49,0 10.9 46.5 27.5 (gg.::) e 17.53
P=test 8ig. Big. Big. Sig.  Sig. Big.
&om 2 k.@ 0.3 10& 103 @.5 Q.%
117 06 5.l 36 15 0.23

C.D(0.05)

¢ Original velues sye given in the
parentheses. given in the
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‘Data presented in the Table-21 indicated that total
number of spikelets/panicle under control was 46.5 and ineressed
‘signifieantly to 81.5 due to ﬂiffqrent treatments.

Nﬁmber of spikelets/ panicle was not affocted by
different water manasemeat schedules and, on an average, there
was 81.1 grainwpanicle- Applic&tion of graded doses of |
nitrogen increased the number from 7%.8 at 25  to 857 at
75 i3 H/ba and the Mcrease in pumber of grains at 75 @ ¥/ha
however, was not signii’icant over that at 50 & H.

Weed contro} by propanil followed by han
gave significantly more mmber of total spekelets/panicle than
chemical or mechanical method alone. Weed control by chemiculs
alone had the least number of grains/panicle,

3.4 Humbe

Data presented in Table 21 indicated that the
number of filled grains/penicle was 27.5 under control and
increased signiﬂ.cautly to 61.2 due to different treatments.

Irrigation at 0.5 bar m produced the m@sg
number of filled grains/panicle (6%.7) which was at par with
irrigation (0.5 bap sm) fmm flowerina to matmrit.y. Both were-
significently supericr to rainfed treatment that had 55.9
filled spikelets/panicle, ,

The number of filled spikelets per panicle 'm
49.0 with 25 i N/ha and inoreased significantly to 6\ apg 70
due to applieation of 50 and 75 n/ba, respectively,

Weed control by propanil followed by handweadmnga
recorded winiom of 68.2 rman spikelets/panicle. Weed control
either by chemcials alone op méchanical alane was aigmfmantly
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inf‘erior to the former treatment.

Interaction of nitrogen x weed control was found
significant (Table 22). These data indicated that 75 §3 N/ha
and weed control by propénial followed by hand weedings gave
meximum mmber of 77.% filled grains/panicle which was at par
with that of 75 k/ha and weed control by mechanical means
(74+.8). These two were significantly superior to all other
treatment combinations.

TaBLE-22. Nitrogen x weed control on number of fmed
grains/panicle |

Particulars

1.2 56.8 49.6
56.0 70.5 66.3
5749 77.% 74.8
8Em ¢ 1.2
€.D.(0.05) 3.5

Data on filled grain percentage were converted to
angular values and the transformed data vere analysed statiste
ically. The original valucs have been given in parentheses.

The filled grain percentage under control was 50.4 (59.h) and
increased significantly due to different treatments.(Fig.7)

Irrigation as and when needed gave highest percentage
of filled grains 63.0 (79.%) vhich was significantly more than
that due to rainfed or irrigation from flovaing to maturity.
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Percentage of filled grains aiso increased with increasing
the levels at N. With 25 & N, the value was 5%.1% and increased
significantly to 61.% and 65.1 respectively due to application
of 50 and 75 K H/na.
Weed control by chuemicals followed by hand weedings

gave 63.9 (80.7) per cent filled grains which was significantly
more than chemical or mechanicel method of weed control alone.

The interaction of nitrogen x weed control was found

significant and these data are presented in Table (e¢).

Filled grain percentage increased significantly
with increase in i levels at each method of weed control and
likewise, at each level of nitrogen chemical weed control followed

by handweeding gave maximum percentage of filled grains waich
significﬁ;ntly superior to éther nethods of weed control. |
A@plﬁ.eatien of 75 & N/ha and mechanical method of weed control
gave 69.1 $ filled grains which was at par with that from 75 i
H and weed control by propanil followed by handweeding (68.% %).
These two were signifiecantly supefior to azll other combinations.

Table 23. Hitrogen x weed control on percentage of filled
grains.

Particulars

pem. + Fech.  Mechanical

25 0.2 (58.7) 57.59 (71.3)  5%.68 (66.6)*

50 55052 (&BDQ) 650?3 (8301) 62083 (7902)
8.Em b A 0.%

C.D(0.09) 1.38 I
® Original values are given in tbe parentheses.
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3,6 1000-grain weight
1000-g§aih weight under control was 17.5 ge
Applicatibn of‘t;eatmenté in#reased ﬁhisvvalué signifieaﬁtly
to 18.12.
~Irrigation as and when ngededvresulteﬁ in hegfiest
grains weighing 18,31 g/1000 which was at par with that under

irrigation from flowerihg to maturity.

Application of nijrogen increased the weight of
jrains too, The 1000-grain weight due to application of 25 g -
i increased significantly to 18.2 and 18.3 g due to application

>f 50 and 75 K N/ha, though difference betwedn these two

ralues was not_signifieant.

Weed eontrol by propanil followed by handweedings
jave the highest 1000-grain weight which was at par with
;hatﬁebtained.from mechanical weedﬁéﬁhﬁnél'alone,' Both these
-reatments were significantly superior to weed eontrol only .

oy ohemicals. (Table 21).

}o7 Grain Yield

Data presented in Table 24 indicated that grain
rield undqr'control vwas 6076 q/ha and increased to 21426
luintals due to adoption of different cultural practices.
|Fige8) . | |



7%

The -average yield under rainfed conditions was
19 @/ha and increased to 22 quintals due to irrigation at
0.5 bar 8MS throughoﬁt the growth period or only after |
flowering. Depending on the rainfall pattern irrigation
after flovering and throughout the growth period proved
equally effective, -

Application of nitrogen at 75 ii/ha gave the
highest yield (23,72 a/ne) which was Significantly superior
to that from application of 25 and 50 i N/ha. The crop
responded quadritically upto 75 K H/hg. |

The yield was affected significantly by weed
management practices. Weed control by chemicals only gave
the minimum of 18.43 q/ha, Mechanical weed control produced
22.3% q/ha which was more than chemical method, ‘Weed control
by propanil followed by bandweedings recorded maximum yield
23.03 q/ha which was significantly superior to that obtained
from weed control either by chemical Or mechanical means.

Of the interactions, only nitrogen x weed pontrol
vas found significant (Table 25 ). Irrespective of ‘the method
of weed control tae yleld increased with the levels of
nitrogen and maximum yield was obtained from application of

75 & N/ha and mechanicsl weed control which was at par with
75 & H and weed control by chemicals followed by handweedings.

To findout the nature of response to applied
N, the sum of squares was split into linear and guadratic
componentss Hoth components were found significant, fThe
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second'degree response equation was fitted.(Fig.9)

The response equation ﬁas =

Y = 18.265 + 0,17432 x - 0.0013056 x°
Y max = 5'-3

Economic optimum dose = 2% (a/p -b)

Where ¢ q = Cost of unit fertiliser nutrient (Bs/ig nutrient

The cost of nitrogenfig in terms of urea = k.4.95
P = Tpe price of produce in rupees per quintal.

The price of 1 quintal paddy = k.137/-

by & C are regregsion co.efficients.

The maximum dose - -h m’g'?‘}aoses = 66.75 f/ha.

At this level of nitrogen the yleld Y = 24.08 q/ha.

The.éptimum dose = m (—%1 - 0,174327)

= —-ogEgTTs  (0-0361313~ 0.17432)

- _0.1 112 | (- 0.1381885)

= 52.921497
= 52.921 kg H/ha.

At this level of N, Y = 23.83 q/ha.
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3.8 gtraw yield

Data presented in the Table 24 indicated that
straw yield under control was 6.9% q/ha. Application of

treatments increased this yield to 25.43 g/ha.(Fig.8)

Irrigation at 0.5 bar produced maximum yield
of 27 q/ha which was significantly more than rainfed through-
out or irrig tion from flowering to maturity but 0.5 bar

S§MS. The completely rainfed treatment produced the least
strav yield of 23 q/ha.

8imilar to grain yield, 'straw yield also increased
with increasing levels of "s;,. ﬁithv 25 §3 K/ha, the straw
yield was 22,3 and increased to 25.99 and 27.99 a/ha due to
apﬁlicatian of 50 and 75 ig N respectively. 'the response

vas also quadratic,

Y = 22,2919 + 0,182012 x - 0,001356 x°

8ignificant (table 26). At same method of vweed
control the straw yield increased with increasing the level

of K upto 75 i N/ha tried. Weed control by propanmil followed
by hand weedings recorded the maximum straw yield of 27,99 g/h
which was significantly more than each of the yields obtained
under all other treatment combinations of N and weed 'eontml.
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TABLE 24, Grain end straw yield as affected by treatments

Partioulars - “Yiel 3
| | R

Mpisture Regimes . |

R 1900 23,07
1(0.5beE) 22,75 27.01
Rg +'1(0,5 bar) 2,06 0 26,21
Ptest Sl sig.
Hitrogen levels(g/he)

25 o w2 2.3
so B IN: 25.99
75 | 2302 21,99
Btest 25,72  27.99
Weed contzbl L
Ghemi oal 8,43 2299
Gem. » Meah. 23,03  2.%
Mechanical 22,34 26,75
P-tost : slee . Sg
S.Ba & 0,16 ' 0.24
0s D {0.05) - 0.46 - 0.68
Memn | 21,26 . B.43

Controd 6,76 C Be94
Petect - sig. 8 ig.

8. B(10) 0,29 0,43
Ce Ds 0405) C 0.84 1425
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TAHBLE 25 Effect of nitrogen x weed control on grain
~ yield (a/ha)

" Particulars ] ] —
hem. + Meeh. Bechanical

HNit en levels

25 ‘ 15,62 20,29 18.88
50 19029 23.64 ‘22,54
75 | 20,43 25,14 '25,59
S.Em + y 0,27 - |

C.D. (0.05)  0.80

TABLE 26. Interaction of nitrogen and weed control
on Strav yield (q/ha)

Particulars | Weed control methods —
hemical Chem. + Mech, Mechanical

-~

E;tﬁgen level( Eglg_a_z

25 - 19.28 24.60 22,31
50 22.97 27.96 29.99
75 ' 23.34 29.47 - 2799
S.Em .. 01 |
C.D.(0.05) 1.18

3.9 Grain straw ratio

- Data presented in the .‘.{‘able 27 indicated that
the grains straw ratio was 0,76 under control. Application
of treatments inCreased the grain: straw ratio to U.835.
Irrigation at 0.5 bar recorded maximum grain. S&traw 'rat.ie :
which was at par with irrigation fram flowering to ma‘;t;ijﬂty.
The rainfed condition produced the lowest graing _stmg
ratio, significantly inferior to both irrigation at 0,5
bar through and rainfed before flowering. (Fig.10).
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Application of 79 & N/ha recorded the highest
grain: straw ratio of which was at par with 50 § N/ha
and significantly more t.an the lowest dose of 25 k2 K/ha (0.82).

Weed control by propanil followed by handweeding
resulted in the highest grainsstraw ratic 0.843 vaich was
at par with weed controi by méb&énieal metiod (0.8310—) .
These two methods of weed concrbl were signifieantiy superior
‘to wecd control by ohemicals' ol .

3.10 Barvest Index (HI)

Data presented in th }Table é? indicated that
harvest index under control wai‘ztthe least and increased
significantly dus to treatmenté}'?pf wveed control, fertilisat-
ion and irrigation. (Pig.10) ‘ \‘\

Irrigaticn at 0.9 bar @ve the highost harvest
index which was at par with mm\a\ion from flowering to
maturity. Rainfed condition racor\ﬁe\:. the lowest HI and
was significantly interior to each \of \the irrigation
treatments. ;\\ 2\

4 farvest Index vas minimum 'K&Mﬁ) due to applicat-
ion of 29 i3/ha and incrcased to W5.6 &r “ \5.9 dus to applicate
ion to 50 and 75 &k which were at par.‘ \\\\

Weed control by propanil fomcwau hy hand
weedings and mechanical pethod alone racom‘@d m values
45,80 and 45.50, respeectively, both of whieh\ yeq;p at par
but significantly superior tO ueed conu’@l l\y mmy chemicals.
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TABLE 27. Effect of Moisture Regimes, Nitrogen levels
and wveed contrcl methods on grain straw ratio and
harvest index

Particulars Characters —
Grain:straw ratio Harvest Index

st ke @

R 0.823 b2, 1% (45,00)*
I(0.5 bar SMS) 0.843 h2.,54% (45.70)
Re ¢ 1(0.5 bar) sms 0,839 42,48 (45.60)
F-test 3ige. 8ig.

25 0.820 42.03 (4%.80)
50 0.838 42,49 (45.60)
75 0.847 42.63 (45.90)
P=-test 8ig. 8ig.

Heed control

Chemical 0.828 42.16 (45.10%
Chem. + Mech. 0.843 h2.97 (L5.80)
Mechanical 0,834 42,42( %5.50)
P-test 81g. 8ig.

S.Em & 0,00 0.09
€.D(0.05) 0.011 0.27

Mean f rems g H2438 (W5.4)
Centrol 4 fi’?\ 93 (43.9)
F-test g, " Tl 2

8.Em o » .

G.D.(0.05) S

® OUriginal values all given in the
parenthesis.
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4.1 Hutrient content
The eontenis of B, ?205 and E,0 in grain and 0.28 and
under econtrol were 0.95,0.57 increased due to irrigation by about
5.76, 6.45 and 6.45 % respectively. Irri.ation after flowering or
48 and when necessary throughout the crop growth period had neo
appreeiaﬁle diff. rential effect. The content of these nutrients

also increased in straw due to irrigation (Table 28).

Contents of X, ,1?205 and X,0 in grain did not vary due to
levels of ¥ but their contents increased in the straw, the inerease
being 1v.3%, 8.33 and 4.37 # with respect to N, P05 and £,0 at
75 iz level as compared to those at 25 @ level.

In chemically weed controlled plots, contents of these
mitrients were the least. Weed control by chemical + mechanical
or mechanical wethod alone increased the content by about 5.83,
3.17 and 9.68 in grain and 6.89, 13.0% apd 3.85 #,respectively,
in straw. - - -

%.2 Butrient uptake

The average yield of ccontrol plots was 6.76 quinta)
grein and 8.9% quint:l straw/ua and this crop removed 6.4z £ N,
3.85 & P20, and 1.89 & K,0 through grein and 5.29 BN, 1.27 P,0
and 10.09 K K,0 through sLra¥ amounting to total uptake of 11.69 g
Hy 5.12 13 P04 and 17.98 § K;0/ha. When yield due to different
treatments increased to 21.26 q gruin apd 25.43 q straw/ma the
respective uptaie values increased to 22.75 ¥ B, 13.82 § 5,205 apd
7.02 5 R;0 by grain and 15.26 § B, 6.32 g ‘?295. 47.55 K0 by
straw ampunting to total wptaite of 38,04 kK, 20.18 g3 ?205 and
54.58 & K,0/ha. The treatment that produced maximum gr.in yield
of 27.26 q/ha vomoved 28.9 i H, 16.4 g P 05 and 9.0 g K,0/ba and
the treatment producing meximum yield of q graip and 31.% g/straw
removed 18.2 iy N, 8.2 iy P&‘:’s’ 59.0 g E,;0/ha.
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TABLE 28. EFFECT OF MOISTURS REGIMES,NEEROGEN LEVELS
WEED COKTROL OF B, P50, E,0 COMiEBT I GRA Iy

AND STRaW -

Particulars Content ?é_ﬁiﬁonmt(%) Content(%

Grain &trav  Gooin~ " Btraw Grain Gtrav

stu ime

R 1.0 0,59 0.62 0.23 0.31 1.85
1(0.5 bsr) 110 0.61  0.66 0.26°  0.33 1.88
BpeI(0.5 bar) 1.07 0.61  0.66 0.25  0.3% 1.88
25 1.07  0.98 0.6% 0.2% 0.32 1.83
50 1.07  0.60 0.65 0.2% 0.32 1.86
75 .07. 0.6% 0.66 0.26  0.3% 1.91
Chemical 1.03  0.58 0.63 0.23 0.31 1.82
Chem. + Mech. 1.0 0.61 0.65 0.26- 0.33 1.89
Mechanical 1.1  0.62 0.66 0,25 0.3k 1.90
Mean 1.07 0,60 0.65 0.25 0.33 1.87.
Control 0.99 0.59 0.7 0.20 0.28 1.80

HITROGEN LEVELS 4ND WEED
KE BY GRAIN ABD STRAW AED

TARLE 29. EFFEC? OF MOISTUHE KEGDIES
COMTEOL ON H,P,0c, K0 UPTA
TOTAL UPTAKE

.0 uptare(i/ha)

Grain Straw Total

Grain stm ?ota;

R 19.?6 13.61 33.37 11.78 Se31 17.09 5.89 42.68 48.57
I(0.5 bar)  25.03 16.48 43.51 15.02 2.02 22.0h 7.50 50.78 58.29
ReeI(0. Sbar) 23.5a 15.99 39.57 15.55 6.55 22.10 7.49 49.27 56.76
25 19.55 12.93» 3249 11.69 5.35 17.0% 5.85 40.83 46.68
50 23.3% 15.59 38.93 14.18 6.50 20,68 6.98 48.34 55.23
75 25.33 17.91 43.29 15.66 7.28 22.93 6.06 53.46 61.52
3 1287 31.85 1161 5010 16,71 5.71 §0.39 %6.10
Cheme ¢ Hoche 2415 16.68 40,86 114.97 7.11 22.08 7.60 51.69 59+29
Mechanical  25.47 16.59 42.06 .7 6.69 21.b3 7.60 50.83 §8.43
Kean 22.75 15.26 38.01 13.682 6.36 20.18 7.02 47.55 5%.56
Control 6.42 5.27 11.69 3.85 1.27 5.12 1.89 16.09 17.96



The values of simple correlation coefficient ¥rt

are represented in the table (Table 30).

TABLE 30. CORBELATION COBFFICIENTS OF DIFFERENT IIELD ATTRIBUE-

186 CHARACTELS WITH GRaIN YIELD

81, ‘ Correiation Coeff=
Ho. y icient.
: E
2. LAI | Bl 0.86¢
3. Humber of panicles/m®  ® 0.72%
Y, Pam.ole length " 0.92¢
5e Rumbsr of spikelets/ -
panicle G.83%
6. Percentage of
fertile grains. » 0.89%
7. Thousand grain wt. “ 0.85¢
B. Nitrogen content o 0.71¢
in grain 4
5. iitrogen content o 0.6h®
in the &traw
10. Pzﬂs eontent in grain ot Q.75%
straw
2. K,0 content in grain " 0. 67%

13 %%e stray

¢ gignificant at %5 lovel of significance

Data on eorrelation icoefficient (Teble 30) showed
shat maximum plant height and LAI bed significant positive
:orrelation with grain yield (.82 and 0.86 m&ma%ivm)»
rield amumma characters, 1.€., nunbey of melaa/m phanicle
.ength, mumber of spikelets/panicle, perx
housend grain weight were positively correlated with yrain pield.
%09, Kﬂﬁ mmmm;' of gm&n anﬁ

itudy of correlation between By

'traw showed that there existed & signifi

tion between these chavs

centage of fertile mm’




The crop matured in 98 days (8.6.84 to 13.9.84). The
crop experienced narrow variation in temperature (maximum and
minimum ) and relative humidity during the cropping seasom.

At sowing (23rd meteorclogical week) the mximm temperature
was 34%.7°C and dropped to 31.3% at ripening. The minimum
temperature during this period decreased from 27.1°C to 25.09%.
The morning RH was 99% at sowing and 91% at ripening. Data on
rainfall and evapcration would indicate that only for 2 weeks
rainfall was less than evaporation (Figure-11)

Week Mean Mean HA RH  wWind Baim BEvapo~ Br
Maxi~ Mini- NM6rn=  After velo- fall ration G&unsaine
mum  mum  @ing noom city (mm/  (mm/  hours/

Tgm Tgmp- (%) (%) (Xms/ Heek) week,) day

&5 5 ue. |

23 3.7  27.1 63 9.5 22.9 . 33.0 3.5

99
2b, 32.86 29.8 90 78 .7 154.8 26,0 Y41
2%  33.7 25.9 86 66 9.5 W2 32,9 3.9
26 31.0 25.1 88 75 9.9 12.1 22,0 0.7
27 32.0 25. 93 83 8.7 95.9 16.7 4.5

28 32.% 25.6 92 7% 2.9 62.9 26.9 5.0
20 - 31.6 2h.5 92 85 8.4 191.% 27.8 4.5
30 32.8 253 &9 73 5.3 105 26.8 7.6
31 31.8 26,0 88 76 12.0 10%.1 32.0 6.7
32 3.2 25.7 & o 5.9 79.%  21.% 2.7
33 3.0 25,2 @88 79 11.0 225.7 18.4 4.2
3. 32,9 24.8 89 75 6.2 137.1 3.9 7.6
35 30,7 24.9 91 83 6.3 W36 23.8 3.b
36 31.3 25.0 91 79 5.1 58.6 29.6 4.9
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Data on variation of moisture content as observed in
 weekly basis are been given in the table-32 . At sowing soil
moisture content was below field eapacity. The field remained
almost saturated throughout the cropping season except during
~24%th and 25th meteorological weeks coinciding with seedling
stoge, and 27th wesk and fmany during 31st arnd 32nd week
eéiaomwg with flovering stage of the crop. As euch the crop
did vnpt surfer from serious moisture stress.

TABLE-32 VARIAT ION IN MOXISTURE CONTENT IN RAINFED PLOTS
THROUGHOUT CROPPING SEASOH

Particulars [P.C. Holsture (Oven dry basis §  Hemarks
=15 cm g 15-30 em

8.6.8% : 9.5 11.2 ~ Below FC
17.6.8% 18.2 20.5 " Saturated
2%.6.84% 9.4 12.5 Below FC
1.7.64 9.0 12.0 Below ¥C
8.7.8% L 479 19.8 Saturated
15.7.8% 11.0 1%.5 Below ¥C
22.7.8% 10.6 13.% 8aturated
29.7.84 11.1 1.6 8aturated
5.8.8% 10.9 1%.8 Below FC
12.8.8% 11.0 1.5 Below FC
19.8.6% 9.5 12.8 Below FC
26.8.8% 18,2 , 19.8 ~ Saturated
20.9.8% 18,0 19.2 Saturated
9..9.8% 18,1 19.3 Saturated

13::903’* A G.3 10,8 Below FC




$0il samples were collected from 15 and 30 om
depthe Moisture content was determined by pressure memirane
apparatus and the soil moisture characteristic curve was
plotted. (Fig. 12). Data are presented in volume (em3/ca3)
basis. 4t O bar suction ( = O ) moisture comtents of
1st and 2nd layers were 31.8 and 32.% £ respectively and
the contents at - 15 her are 11.7 and 3.3 % volume. At
field capacity (0.1 bar 8M8) the moisture contents were
are 24 % and 195 ( cnm 3/cm3 ) for 1st and 2nd layers respecte

ively (Table 33)

P4BLs 33. SO0IL WATER CHARACTERISTIC CURVE VALUES PUR
. DIFF=RENT 80il, DEPTH (801, WATER CONTENT
( & = em3)/ em3)

Particuiars

(h) in - cw
0.318 0.32%
0.298 0.268
0.268 0.268
0.237 0.273
0.216 0.262
0.20% 0.25%
0.197 0.249
C. 189 Oe2k3
0,170 0.205
0.167 0.185
0. 139 . 160

0. 105 0,120

 Bused on tnree soil cores.
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These values were calculated as a simple

dedly book keeping procedure taking soil moisture conten®
from 0-30 o laysr upto field capacity and open pan
evezporation into account. Weskly culculations for these
components are given in Tsble 3h4. Out of total rainfell
of 14086 =@ during 98 days of crop season 25% was accounted
for evaporation. it the start of tbe crop, the deficit
in the profile was 13.6 mm. Adding tois to evaporation

the value comes to 376.% mm. Due to intermittent
rainfall so0il moistuie content for same days remained at
Satupation. The differance between maximum water holding
rapacity and fiel. capacity upto 30 cm depth is 3.2 om.

jence the total effective rainfall comes to 373.9 B |

During the season for 53 days the moisiure
sontent remained below filed capucity and only aurigg end
f June moisture deficit fell to 36.5 e equivalent 658 of
wvallable moisture. 4s such the crop did not suffep from

lerious moisture defit at any stage of gmwth. |
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TABLE 3%. PRUFILE MOISTUFE DEFICIT AND EFFECTIVE RAINFALL

Meteoro~ Rain EBvaporate- Deficit Lo.of Lxcess Effeccive
logical fall ion (mm) at the deficit (mm) rainfall

Week. {mm) end of days (mm)
veek
(mn)
8~6-64
to o
10.6.8% 6.3 15.7 23.0 3 - 6.3
23 15w.8 26 C & 1058 g
ol W, 2 32.9 20.6 5 319 12.3
25 12.1 22 30.5 7 - 92.1
26 95.9  16.7 0 3 key g
26 186.0 27.8 o 2 153.4 38
29 104.5 26.8 bt b4 82‘3 22.2
30 1041  32.0 W6 3 6.9  22.0
31 794 21.1 7.0 & 50.7 28.7
32 226.2 13.# 6.4 3 207.2 19,0
33 137.1 34.9 0 2 95.8 41.3
" 3N 122.9 23.8 0" 3 99.1 23.8
35 38.6 25.6 4] & 33.G 25.6
10090% | '
to
13.9.84 33.2 12.8 3.1 2 23.5 9.7

h08.0  363.4 - 52 1059.5  373.9
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Water fgquirement

(WR) = Effective rainfall + irrigation ¢ profile
contribution. From data on evaporation, raimfall and moisture
upto FC in 0=-30 cm layer effective rainfall was sstimated (table
Plois irrigated at 0.5 bar sms throughout the season received
2 irrigations of 5 cm each (seedling stage and flowering st&ge)-
Thus total irrigation r@quirem@nt was 100 mm. The total water
requirement including tae profile contribution was W75.4 mm.
Plots irrigated from flowering to maturity received only cme
irrigation &v flc@éring stage. The total water requitggggt
was %25.4 pm.

WUEg and WUEpp were 51.8 and 1134, 50.6 and 112.1,
47.9 and 104.7 G/ha/cm. for imrigation from flowering to
maturity, rainfed and irrigation throughout the cropping season,
Thus irrigation from flowering to maturity vas moest efficieant
whereas irrigation throughout was the lsast. (Table 35).

TARLE 35 WAIER USE EFFICIENCY A8 AFFECTED BY MOISTURE RiCDES

Parti- Effect- Irri- Woist- Water Orain Otraw dotal WUE, WUEq,
culars 4ive rain gat~ ure requi~- yield yield (&/ha)(@/E
fall({em) iomn  used rement (f/ba) (B:/hs)
(om) from (mm) o
profi-~
le(mm)

(ﬁg/ua

B 373.9 0 1.5 3754 1900 2307 4207 50.6 112.1

1(0.5 bar373.9 100,0 1.5  L75.h 2275 2701 4976 47.9 104.7

Rpel

(0.9 bar)373.9 50.0 1.5 Ba5. 220k 2621 LE25 51.8 113.%




CHAPTER—V

PISEUSST N



DISCUSSIOEN

In the preceeding chapter data on effects of
irrigation, levels of nitrogen and methods of weed control

on growth, yield, water requiremefit, water use efficiency
etc., on the upland rice variety 'Keshari' have been présented.
In this Chapter an attempt has been made to establish cause
and effect felationship among them and to assign the reasons

for the variability, if any.

Growth and Yield

Growth has been defined by Webster as the
progressive development of an organism and it represents
the aggregate incluence of a large number of attributes
determined at different stages of growth that contribute
directly or indirectly to yield. The magnitude of each
attribute is determined at certain stage of plant growth.

The relationship between grain yleld and components of yield

can be expressed as

Grain Yield = £ (Number of panicles/ me number of spikelets/
panicle, % of filled spikelets. Weight of grains) . The
existence of significant positive correlation between yield
and different yield attributes substantiated that increase

in any one or in all of the characters would increase yield
(Hasegawa, et al, 1958 ) In a determinate plant like rice

the vegetative and roproductive growth phaseg are walléefined.
Formation of flower primordias, indicaies, the timing of
switching over of the vegetative growth to reproductive growth,
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' In a short duration rice variety of 98 days, the
vegetative lag period is hardly 4-5 days and maximum

tillering phase coincides with flower Pgimordiainitiation.
Within 7-10 days of flower Primordia initiation, the
length of the panicle, number of grains and their size
are fixed. Cultural practices upto flower primordia—
1hitiatien decide the number of panicles per unit area

- and at snbsequaatfstagé8 the panicle characters. Each
phase has a definite bearing on the next. The earlier
phase serves as a source to the later stage- the siniy

It is the relative capacity and intensity of each that

determines the yield.
Irrigetion

In this investigationm, the tfeatment irrigated
throughout the cropping season recorded the maximum grain
and straw yield. This is followed by irrigation from
flowring to maturity and rainfed treatments in order .This
can be explained by analysing the variation im growth and
developmental characters. There vas not much difference
between irrigation from flowering to maturity aend irrigation
treatment the cropping season. lhough the secdling stage
experienced slight stress, it did not affeet any of the yield
attributing characters determined at later stages. Yield and
path co-efficient analysis for different varieties of riece
(Lenks and Mishra, 1973) indicated the relative comtribution
of tillers length of panicle, number of grains per panicle
and gram weight to be 73, 10, 10 and 7 percent respectively,
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téuards yield. The characters those have increased gréin
yield due to irrigation are the number of filled grains/
panicle and the test veight which are determined during
panicle development phase. Higher yields in case of irrigated
plots are due to better pollination and grain f£illing. Low
yield in rainfed plots, was due to less uptake of plant
nutrients and less pollination. Kesponse to irrigation vas
only 3q3/ha due to 1l increase in fertile grains/ panicle and
56 increase in test weight. Mild stress at flowering stage
decreased the number of fertile grains/panicle and low grain
weight due to reduction in supply of carbohydrates to grains.
Irrigation mitigated this deficiency and helped increased
yield. The total uptake of plant nutrients was less under

rainfed plots tco.

Straw yield is composed of the length of tillers
(height); number of leaves, thelr area and dry matter accumu-
lated in them. These characters were not significantly afrected
by irrigation. The increase in strav yield might be due to slight
inerease in tiller number and dry matter mcontent due to irriga-
-tion. Irrigated plots recorded more grain-gtraw ratio due to
increase in yield attributing characters and mesintensnce of
photosynthetie activity for a lenger period. These findings are
in close agreement with Fagaria and Wileox (1977)

Esd

The erop d4id not suffer from serious drought.

There were 7% rainy days during the crop season. From the
valance sheet (appendix-II1I) it would be elear that at no time
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of crop growth, the relatively available moisture content fell
-below 50% and most of the period was at field capacity or above.
Hence, the magnitude of ¥ariation due to irrigation was less.

Response to Nitrogen
' Unlike the response to 1rr1gation, response to

nitrogen was very conspicuous. It is well established that
nitrogen is the only element to application of which rice
responds remarkably and the erop should be liberally fertilised.
This is also quite evident from tﬁe yield of the N-unfertilised
raihfed treatment in this exzperiment. The yi2ld in the treatment
under control remained the least due to poor fertility status

of the soil which resulted in shortest plant of 50 em with poor
growth and yield attributing characters. Application of nitrogen
increased the plant growth and development and became.maximﬁm

at 75 kg N/ha, This level was not significantly more than 50kg N/ha

Corresponding significant increase in plant height (29,2%), no of
panicles/m2 (3%.2%) , leaf area index (U4.2%), panicle length
(60,5%) , number of grains /panicle (SH.BS), no. of fertile grains/

panicle (154.5%) amd thousand grain weight (4.4%) accounted fop
inerease in grain and straw yield,

. The crop growth rate (CGR) increased pProgressively
due to added Lﬁoaesof N. The increase in nHP/m might be due to
increase in LAI values and hence higher photosyntheﬁio capacity
(Chinaswamy and Chandra Shekharan, 1977; Saheo and Murty, 1975;
EKoregone and Jawalkar, 1976). |

Content of N in grain and straw and total uptake
increased progressively with increasing 1levels of N,(VGrma,19?1g
mm and Pathak, 1976). The difference in N-uptaie ,due to appli
cation of 50 and 75 kg K/va 18 3.55 kg/ba, which indicated that
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at higher levels,more nitrogen was lost due to leaching or

the crop was unable to absorb: The soil of the experimental
plot was loamy sand with 83:1 5 sand. Rapid loss due to leheg:ing
in such soils can not be ruled out: Assuming that in such a -
well drained soil , the crop utilised only from fertiliser
source, the recovery calculated to 100, 76 and 57% with the
application of 25, 50, and 75 kg N/ha. Recovery was maximum at
25 Kg N level and deéreased at higher levels due to greater
leaching. Kt this low level of fertilization depletion of soil
N was evident. In wet seasons recovery of 33 to 81% N has been
reported by Reddy a.xid Patrick (1976). Recovery of N from
fertilizer source was 30% (Wang and Peng, 1981). The economic
optimum and maximum doses were calculated to be 53 and 67 Kg/ba.
At these levels of N the estimated yields were 23.8 and 241 ¢

grain/na respectively. (Kumar and Sharma, 1980).

ed Control~ |

Harrow-leaved weeds were more common and posed a
serious problem for obtaining good yield., At early stages, the
grassy weeds like Echii " Bl
were COmmoNn. mayv were predominat because of their inherent
potentielity of early seedling vigour, Quick rooting ability and
speedy growth. There was severe infestation of nut grass

jug) tco. At 45-75th day interval, the common weeds

beagale and cleome viscosa. But these were
not as dominant as grassy weeds d,ue to slow growth habit and
legss number Manna et al (1972). ?atel et al 1980, recorded
infestation of such weeds in upland rice.
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Propanil which is a contact and selective
herbicide effectively controlled weeds when applied at 15 DaS.
The weed problem in propanil treated plots was minimum. The
pre-harvest growth studies indicated that growth parameters
like plant height tillers, LAI, dry matter and crop growth
rate vere significantly influenced by weed control methods.
Killing of weeds just after emergence kept the plots weed-free
and allowed the rice crop to grow without competition and the
crop as a result, had better growth. Mechanical weed control
after propanil application vas @uite earlier. The weed flush
that came later was fewer in number and could be easiiy contro-

-1led by band weedings. Labour requirengnty was quite low and

it was found economic.

Plots weeded Dy spraying propanil acted as a stale
geed bed. As the upper layer ﬁas not disturbed, seeds in the
jower layer could not comé up « The seeénd flush of weeds came
much later. Weedamin could not control all weeds. The weeds
resistant to propanil and weedamin pontinued their growth and
development and competed with the crop for light , moisture
and nutrients and hence the yield in thes treatment was less.

Plots weeded by mechanical means alone posed a
serious problem. Hand weeding was not easy. Eradication of
nutgrass took & lot of time and labour . Weed seeds from lowar
layers came up and continued to keep the plots weedy. Thus
eradication of kam weeds by mechanical means abdne was found

costlys
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. uIn treatments chemical + chemical, all types
of weeds souldn't be controlled and the method became inéffective
(Mishra et al 1970, Dutta et al 1972, Patro et al 1973). Second
herbicide épplieation retapded crop growth due to ‘yellowing and
leaf scortching. The vegetative growth of plants was retarded and

the crop absorbed less nutrients.

Yield attributing characters like nc. of panielesﬁm:2
nc. of grains/panicle, filled grain # and test weight were
significantly influenced by weed comntrol methods. Due to seridus

competition of weeds, chemically weeded plets were significantly
inferior to other two methods. Low IAI in the treatment is an
index of poor growth and hemce remained photosynthetically pooé
and sink requirement could not be met and there was less % of

~ filled grains/panicle. Mechaniecally weeded plots were at par with
propanil followed by hand weedings. Thus propanil fellowed by
nand weedings. Thus propanil fallowed by hand weedings recorded
the highest grain yield (22.3 q/ha and Straw yield (26.75 q/ha),
whereas ehemically weeded plots recorded 18.%4 g grain and

22.2 g straw/hms. The difference is attributed to difference in
growth and de¥elopmentali characters of‘plants,

The rice crop ev 'Keshari' matured in 98 days

(8.6.84% to 13.9.84). Plants irrigated st 0.5 bar theough out
required & 75,9 mm water, plots irrigated from flowering to

maturity required 425.9 mm and water requirement for rainfed
plots was 375.9mm. These values of WHR for Kharif season appears
to be low. Water requirement depends on soil, plant and
atmospheric factors.
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During the season, atmospheric demand remained
low due to very high humidity even though temperature reﬁainad
moderately high. S8oil component appears to be more important
during this season too. Since the soil remained mostly saturate(
and the'rooting depth seldom exceeded 22cm, absorption from
layers below 30cm did not appear to be very high except during
the periods of dryspell, Drum culture experiments preventing
deep percolation losses during:Kharif season lent support to
this finding that a short duratlon rige“ean be grown sucess-

~-fully with 420 mm water (Lenka, 1974) .

Response to irrisationvparticularly after

flowering has been remarikable wéter use efficiency of rainfed
rice was only 47.9 Kg grain and 10k.7 Kg total dry matter which
increased to 51.8 kg grain and 113.k Kg total drymatter/na/cm.
Bue to Scms irrigation only after flowering. &imilar reqpﬁna§
to irrigation of OR, 34-16 in this soil has been recorded

earlier (Léhxa 1976). Depending on rainfaiil condition supp%§~'
mentary dirrigation is pecessary Lo ensure at good upland rice

CFOP»



CHAPTER—VI
SOUNWARY AND CoOCLESION



SRMMARY AND CONCLUSION

To study the response of upland rice variety
“"Keghari" to irrigation, levels of nitrozen and methods of
weed control during Kharif season, an experiment was conducted
at the Central Research Station , OUAT, Bhubaneswar. Salienf.
findings of this experiment are summarised hereunder:

1. During the crop season from 8.6.8% to 13.9.84, the
short duration rice variety "Keshari® experienced 1408 mm

rainfall in 7% days. The crop suffered from mild stress after
flowering and responded to irrigation. One irrigation (Scm)

at 0.9 bar 8MS after flowering provad as good as irrigation
throughout the growth period as and when necessary and

increased the grain yield by 3 q/ba as compared to 199 obtained
under rainfed conditioms. Only 27% of total rainfall was
considered effective. ‘

2. The rainfed and no-nitrogen fertilizer crop ylelded
6.76 4 grain per ha. This yield increased 23.72 q due to
application of nitrogen. The optimum dose was calculated to be
53 Kg/ha. | |

3. The crop with an average yield of 21.26 grains ynd
25.43 q straw removed 38.01Kg N, 20.18 Kg P 0y and 54.58 Kg

k Kacspel’ ha.

. Mechanical weed control can be supplemented by
enhemicals to contenl ihe weeds effectives. Post emergence spray
of 8tam F 34 followed by hend weeding is as good as mechanical
weeds :control. Weed cortrol by chemicals alome is po suhstﬁutaz |
to mechanical weed control.

9. The maximum yield of 2k.3 q grain and 27.2 q gtyaw

wag obtained due to application of 75 Kg N, irpigated ance aftey
flowering and with meehanieal weed control.
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6;1' Nitrogen and weed control 1ntera6§ed Pavourably

to increase the grain yield. Application of 75’83 N and weed
control by mechanical means produced the highest grain yield,
But it was par with 75 § N + wved control by propanil followed

by handweedings. This intraction was also significant in case of
8 filled grain % . ’

70 The study of correlaticn co-efficients of different
yield and growth atiributing characters showed that there |
existed a significant positive correlution between grain yleld
on the one hand and LAIL, maximum plant height, no. of spikelets/
panicle, filled grain #, test wveight and nutrient content on the

other.
CONCLUSIOR
Even during Xbarif season, the short duration rice
variety "Keshari® respondel to irrigation, particularly, after
flowering. It responds well to nitrogen and its optimum dose is
about 53 Kg per ha.Ex Mechanical weed control can be supplemented

by post-emergence herbicide application,.
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mealysis of varience of grasin and straw yield
mﬂmportant yield parameters
M

Source Degree S square Velues . —
Dﬂéf fm Straw 0.0 ~ Leagth  Jotal BD. H0.0% Test weight

Lrecdom . panicle/ of Pani~ of gpike- filled
m length ¢le letg/Pani~ graing/
cles paniale
Hook 5 2,835*  4,505* 2,95 3,036 39249 15,256% 0,086
i 2  T1.298* 178,353* 0,36 0,069 1.454 274.588*  1,505%
¥ 2 137.772% 149,632% 77.225% 24,007%. 605.02« 566,670 1.509%
w 2 110,726+ 142,280* 32,005% 17.222% 229,474¢ 457.320% - 1,817#
1 4  0.132 1.254°  3.518 0,016 26,538 1,991 0,137
Nu 4 2,188¢ 2,590 2,074 0.034 25,809 18,03 0,014
Wl 4 0,290 0,373 1,8%  0.191 12,135 4,018 0,063
15%W® 2/ 0,198  1.809 3,000 0,723 24,270 1.270 0,010
12y 2/ 0.331 0,480  0.111 0,090 36,517 2,838 0.015
NW 2. 0.048 0,919 5.630 0,038  59.800 5.569 0.027
Imwe 2 0.205% 0,252 5,227 0,329 504509 2,901 1,873#
Gontzol 1 1195,612% 1467.963% 214,074% 161.605% 6614,305% 519.765% 0,114
Vs €8t
Exrorxr 27 0.452 0,998 1.975 0.214 18,338 1,366

(F)

* giemificant at 5% level of significance



Mean yield of grain and straw as affected .
by different treatment (¢/ha)

Mechaniocal
Ng‘ Na ‘ N3

Grain 13,33 17.03 18,09 18,09 21,53 22,58 16,11  20.21 24,045
st rov 18,55 20,77 22,34 22,06 ‘a;sl.aé _as,,gg"f"- 19,64 24,35 "5-429;.34_ |
Total 128,88  IT.80 40,437 40,15 - 47.65 - 497 35,75  44.55 - 53.38
Irrigation (0.5)bar | - PR~
Grain 17.03  20.7% . 21,79 21,40 28,0 26,68 20,865 24,05 24,32 ©
St raw 2,77 24,215 25,94 25.97 29,20 3%.4 - 25,775 28,625 27.215
Total BTe8 44,95 47,73 47,36 54,16 58,08 - 46,64 52,67 = 58,535
Grain 16,5  19.94 21,40 g.zgs z;;.gss 26,155 19,675 23,38 25,495
St 20,5 24,03 24,73 254 ‘28,575 30,595 - 23.705 28,18 29,815
%§3 1.0 43,47 4.3 41,175 53,01 56,75 . 51,56 55,31
Grain 676
Straw 8.94

Total 157



(1)

- APPBIDIX -11I.
.PEDPILL MOLSTURE DEFLCIT AND Ei¥ECTIVE RALNFALL
(DAILY BASLS)
Date Rainfall ©Evsporat- Deficit . Excess  Effective
{mm) ion (mm) (mm) {mun) rainfall
, - (mmn)
 8.6.84 0 5.8 9.4 - 0
9.6.84 = 5.5 Tet 21,0 - 5.5
10.6.84 0,8 . 2,8 23,0 - 0.8
5.3 5.7 T = 5.3
11.6;84 300 5.4’ 25.4 - 300
12.6,84 8,6 3.2 .. 20.0 - 8.6
13.6.84 80,8 -0 63,34  60.4 20,0
14.6.84  35.4 . 4.8 - 30.6 4.8
15.6.84 0 2,6 2,6 = 0
16,684 0.2 2,2 46 - 0.2
1706.34 27-2 7%8 - 14.8 12.4
D 154,826 52,6 05,8 )
18.6.84 25,0 - 5.7 - 19,3 5.7
19.6.84 16.2 3.6 - 12,6 3.6
.20,6.84 0 31 31 - 0
21.6.84 . . 0 . . T4 . . 05 . - 0
22,6.84 0 6.8 17,3 - 0
23.6.84 3.0 1.8 16,1 - 3.0
24.6.84 0 45 20,6 - 0
: Y- 7 I 76 31.9 12.3
- 25,6.84 ) 2.9 28.5 - 0
26,.6.84 L o 5.5 29\:0 - 0
2766084 . 016 . 40‘ . 324-5 : - 0.6
28.54»84 i 007 | 2:’ 24.5 - 0.7
290 60‘84 9_00 2.2 2707 - B 900
30.6.84 1.8 = 2.6 285 -~ 1.8
1,7.84 0 2 5an5 { - 0
2:7.84 0.8 2.8 32.5 -
Fe T84 | 6.3 3; 29‘3 - 6.3



(iv)

APPBYDIT=-II1 ( Countdes.)

6.7.84 0 2,4 2.4 - 0
7.7.84 14,3 5.1 - 6.8 Te5
8»7'84 7#0 2t8 - 4.2 208
95.9 167 64.2 48,7 - 37.2
9,7+84 11,6 45 - Tel 4.5
10.7.84 642 30 - 3.2 3,0
11.7.84 2,8 2,5 . 0.3 2,5
12,7.84 4007 9.3 - 359.4 5.3
13.7.84 0 3.5 3¢5 - 0
14.7;84 GIO 519 "995 - ¢)
15.7.84 1.4 2,1 10.2 - 1.4
| 62.7  26.9 T 232 35,0 16.7
17.7.84 58,2 o - 42,8 15.4
18-7084 4%5 406 - 4102 4.6
19.7.84 11.4 1.6 - 9.8 1.6
20.7.84 042 4.2 4.0 - 0.2
2107084 49.6 6.7 - %09 *01,7
22.74084 26q2 505 - 2007 5.5
785."5 ‘37.(3 : Wo 4 15'3. 4' %
23.7.84  53.2 0 - 53.2 0
24,7.84 7.0 3.0 - 4.0 3.0
25,7.84 0 4.6 4.6 - 0
26.7.84 4.9 N ) 363 - 4.9
27'7084 0.8 4, T 7-2 - 0.8
28.7.84 3846 6e3 - 25,1 13.5
29,7.84 0 4¢6 446 - 0
. 104,5 26,68 1—’7 T 82,3 T22,2
30,7.84 10,6 39 BRI N
3107;84 4205 535 bl 37;9 ’ 505
1.8.84 5446 5,2 - 29.4 5.2
2,8.84 1644 2,8 - 13.6 2,8
5,884 0 5¢3 14,6 - 0
T Tm 32“6 29,0 821 22,0




(v)
- APPMIDI¥-I11 (Contdeess)

5.8.8% 10.6 1.2 8.2 - 10,6

T +8.84 5.4 1.2 4,0 5.4

8.8.84 512 - 3544 - 434»8 Te4

9+8.84 De4 1.3 - 4.1 1.3

1008.84 6¢6 5‘8 . - . : 203 308

1 1@8684 0;2 2.7 2.5 . - _ 0.2

73 21, 21.7 g‘i ' ;%

Tt 58 =* x: .

1 40 8084 4] 5; 4 5. 4 - 0

16.8.84  95.0 0 - 95.0 0

17-8.84 24.5 2@1 - 2294 201

185;85084 0 3;‘ 304 i’ - )

1908084 0.7 4.0 6Q4 - 0.7
' : ZZE&Z ‘_18031' 1“&9 ——'m P4 I gb (i)

20,8.84 2,6 3 8ud - 2.6

21.8.84 0 4,2 12, 6 - 0

22‘,8.\84 48&6 8*6 - 2704 210 2

23,8,84 26-9 503 - 200 6 6-0 3

24.8.84 39.0 2,1 - 38.9 241

25 «8.84 5 «4 3e4 - . 2.0 3.4

26.8.84 14.. 6 57 ‘ - 8.9 50,,7

13717 349 ~en,0 95,8 1.3

2 O T

30.6.54 of? .45 6.5 - 6.8

31.8.84 0.5 B4 9,2 - 0.5

10g034 3’.3 2‘7 - 19'9 ‘1.9

2.9.84 47;5 104 . - 46c2 7 10"

. fé'ﬁﬁ 2348 |

3.9.84 045 241

‘0 9084’ 0 1.1

5 L 9‘84 ‘ le 2), 2

€.9.84 5.0 2,8

Te2e84 22, 6 6#6

849.84 25,0 T:0

9-9 .34 4.0 3.8

T “ms 5.6

1009084 202 30 1

11.9.84 1.4 Be3

12,9.84 19.6 3o 1

13,9.84 0 51

) 9. S V- =Y
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