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Chapter I

INTRODUCTION

Jowar ( sSorghum bicolor, |L.) Moench ) is one of the
important food grain crops grown in Indla. It is extensi-

vely grown in Central and Southern States of the Country,
In India, in acreage, it ranks next only to rice and in
production, it stands third after rice and wheat.
Maharashtra ranks first in acreage and production in the
country, However, the average yields in Maharashtra are
very low l.e. 9.9 q and 5.9 q per hectare during khorif and
rabi seasons respectively.

Per hectare yleld of Jjowar 1s very low mainly because
the crop is largely grown under rainfed conditions in both
kbarif and rabi seasons with limited fertilizer use and
under inadequate moisture conditions, To achieve self
sufficiency of food grains and to feed up the vast and
increasing population of the country, systematic efforts to
increase per unit and thereby total production of jowar is a
hard pressing need of the country.

with the introduction of hybrids and high ylelding
varieties of Jjowar, the crop received lot of impetus and
several agronomic experiments have been conducted in the
main sorghum growing regions of Maharashtra, to find out
suitable agronomic practices under varied ccn;iitiox)s of soil
and climate. I xperimental evidences indicated that Jjowar
can be grown success fully under summer conditions in this



region, Thus, one of the ways of increasing the food grain
production in Maharashtra State is to grovw jowar during

Summer season.

Possibility of growing Jowar during summer, in
Maharashtra, opens up an avenue of research opportunities to
the research workers to work out different agronomic practices,
It is very important, therefore, to exploit the potentials of
different hybrids and high ylelding varieties during summer by
meking judicious use of available resources like irrigation
water and fertilizers and taking up appropriate plant prote-

ction measures,

For maximization of ylelds and for the economic grain
production of sorghum under irrigated tracts, it 1s necessary
to increase the soll moisture use efficiency. TFor this, the
assessment of optimum water needs of the crop by finding out
the consumptive use of water is of a paramount importance.

There are number of factors which influence the amount
of water consumed by plants such as soll conditions, plant
type, weather conditions etc, According to Taylor ( 1965 ),
"Irrigation should take place while the soll water potential
is still high enough that the soil can and does supply water
fast enough to meet the local atmospheric demands without
placing the plants under a stress that would reduce the yleld
or quality of the harvested crops ", Penman ( 1948 )

constituted a land mark of asssessing
wvater needs of the crops on the basis of meteorological
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parapeters i,e, mainly surface pan evaporation. However, the
irrigation agronomists should find out relationship between
wvater use by crops and climatic data.

There are number of ways to increase the water use
efficiency such as use of mulches, use of antitranspirants,
defollation etc, The use of mulch for moisturc conservation
has been practiced in high valued crops since long (MaCalla
Arymy, 1961 ). Many of the workers indicated that mulches
conserve conslderable amount of moisture ( Scheller and I vans,
19%%; willis et al., 19573 Moody et al., 1963; and Dond et al.,
1970 ).

Organic materials, meinly agriculturel wastes such as
rice strawv, wheat straw and bhoosg, grasses, stubbles, stovers,
cotton stalks, tur stalks, sugarcane trash etc, were tried as
a surface mulch by several research workers, In the irrigated
tracts and where sugarcane is a waln cash crop, an ample
quantity of sugarcane trash is avallable., liost of the culti-
vators are burning the sugarcane trash in the field itself
after harvesting and only fewv are using for preparation of
organic manures. If this material is used as surface mulch,
it will help in conserving soll moisture, lowering the day
soil temperature and it may also help in reducing the weed
intcnsity by supressing the weed growth. loreover, consi-
deyable portion of the mulch material would remain in the
5011 and would thus add to the soill fertility.

In India, practically no work 1is donc on the liquid
mulches, In irrigated conditions, petrolium emulsion, a
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liquid mudch, gave high ylelds over straw muWlches

( Kolandaiswemy et al., 1967 ) in Tamil Nadu., The bltumen,
which is used for roads, is availlable with low costs as com-
pared to other liquid milches and though it is tried as

mul.ch in foreign countries is not so far tried in Indla.
However, in India, bitumen is mainly used for the surface
barriers to check the percolation loeses in rice ( kao et al.,
1972 ).

Thus irrigation water, a scares and costly commodity
and more So under summer conditdons, needs to be used with
the scientific knowledge to increase 1its use efficiency by
different crops under varied conditions of climate and soil.
Further, though the practices like mulches, antitranspirants
etc. have been advocated since long for increcsing water use
efficlency, no work on irrigation levels and mulches in
Jowar under summer conditions 1s so far done in this region.

With the above consideralions in view, the present
project to study the effects of irrigations ( 0.50 WOF and
0.75 WUF ) and three mulch treatments namely sugarcane trash,
bitumen and control on growth and yield, under summer condi-
tions was conducted in the instructionsl famm of the Central
Campus , Mehatma Phule Krishi Vidyapeeth, Rahuri during summer
1977 with the following objectives,

l. To study the comparative growth and yieild perfor-
nance of a hybrid and a high ylelding variety of Jowar under

sunmper conditions.

#* s used sy rw/cpe yatio



2. To study the suitabllity of surfacc nulches
for boosting-up the Jowar ylelds, during summer.

3. To study the relative efficacy of different
mulches on the consumptive use of water by jowar under

summer conditions,
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Chapter II

REVIEW OF LITERATUHE

Sorghum is one of the several indispensible crops
required as feed, food and industrial raw material. With
the introduction of hybrid and high ylelding varieties, which
are responsive to good 1rrigation practices and Jjudicious fer-
tilization, sorghum production have been considerably improved
in recent years, bLxtcnsive work has been done 1n recent years
to work out different packages of practices for both kharif
and rabi jowar. However, relatively little work appears to
have been done and reported on response of these hybrids and
high ylelding varieties to irrigation levels and mulch treat-
ments specially under summer conditions.

In this chapter, an attempt has been made to present
a brief review of the work carried out on the above lines in
jowar in particular and other cereals in general under appro-
priate heading as follows

I, Iffect of irrigations on growth and yield

Painter and leamer ( 1953 ) from the field investiga-
tions carried out on fine sandy loam soils on grain sorghum
reported that the more frequent irrdgations gove an average
yield increase of 338.68 kg/ha over the drier reghme,

Mathers et al. ( 1960 ) from fleld studles on water
management and fertilizer with graln sorghum on silty clay loam
in Texas, reported that the yleld increases with irrigations
when weighted mean tension in depletion zone was approximately
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9 atmosphere and irrigations when irrigated mean tension in
depletion zone was approximately 1.5 atmosphere were the only
increases that were significant over preplanting irrigation
treatment. The higher moisture level prmduced greater yields
and utilised more of the available nitrogen.

Dastane et al. ( 1970 ) while reviewing the work done
on water requirements of crops, in Indla, reportcd the results
of irrigation experiments on sorghwr hybrid C5H-1l conducted by
Patil et gl.at Siruguppa during kharif a8 well as during
summer of 1968 and 1969, iuring kharif, irrigotion at 25 per
cent avallability of soil moisture secmed to be adequate,
During summer, in both the years, it was observed that irriga-
tion at 50 per cent availability in the top 30 cm layer gave
the highest yield. It involved 550 to 575 mm water in 9 to 10
irrigations.

Kramer and Ross ( 1970 ) compented that the most
effective usec of water was obtained when the sorghum crop was
provided with adequate water for continuwus vigorous growth
throughout the season. Vhen the crop was in severe molsture
stress, that is when the availablc moisturc in the top 60 cm
of coll, was reduced below 25 per cent of total available
storage capaclity, potential ylelds were reduced.

Meld et al. ( 1970 ) working on sorghum hybrid, CSH-1
at Lharwar obtained greatest leaf area by waintaining conti-
nuwows 501l molsture regime of 100 to 50 per cent available
molsture throughout the three plant stages viz. seedling,
grand growth and maturity. The yleld increases with 100 to
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50 per cent available moisture regime treatment were 51 and
86 per cent over 100 to 75 per cent and 100 to 25 per cent
available soll moisture regime respectively. The highest
vleld of 6892 kg/ha was obtained with 100 to 50 per cent
moisture regime, Similar results were reported by Griffin

et al. ( 1966 ).

-Singh and Bains ( 1971 ) estimated at Indian Agricul-
tural Research Institute, New Delhi, that the seasonal consu-
mptive use of water by sorghum hybrid, CSH-1 =nd variety
Swarna was 315 mm and 338 mm respectively during kharif
season, Water use efficiency values for CSH-l and Swarna

were 15 kg and 11 kg per mm, respectively,

Jadhav ( 1974 ) studied the effects of soil moisture
regimes, that is irrigetions at 20 per cent, 40 per cent and
€0 per cent available soil molsture at Agriculturel College
Farm, Poona, The per hectare grain yleld showed increase
from 3 and 47 quintals with unirrigated treatment to about
69 and 78 quintals with irrigation at 40 per cent available
501l molsture during rabi 1971-72 and 1972-73 seasonts respe-
ctively. Irrigating Jowar crop at about 58 to €0 per cent
avallable soil moisture did not show any favourable influence
on grain yield as compared to irrigating at 40 per cent
evallable soil moisture, Fodder production showed progressive
increase with the increase in the moisture rogive, The per
hectare fodder yleld, with one irrigetion at germination was
54 gquintals, which increased to about 90 quintels with irriga-
tions at 60 per cent available soll modsture.
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Kaliappa et al. ( 1975 ) indicated that the naximum
groin yleld of sorghum, under Ehavanisagar conditions, was
obtained with irrigations at 50 per cent moilsture availabi-
1ity and with 100 kg N/ha.

II., Lffect of mulches on growth and yleld

The practice of surface mulching affects favourably
on developuent of roots, shoots, early emergcnce of reprodu-
ctlve parts and the ylelds, as wore moisture and nutrients
ar¢ wade available for plant growth by way of effective
uptake of nutrients where water is limiting factor.

Moody et al. ( 1968 ) studied the influencce of straw
mulch on corn growth and found that there was significant
increase in growth of mulched over unmulched corn., Mulched
corn was 64 om taller at tasseling and produced 42 bushels

per acre more grain,

Chouwdhary and Chattarjee ( 1967 ) observed that the
heights of plant fractions recorded during the growth of
the wheat crop, there was more root development under mulches
than in no mulch treatments, They further cbserved that the
effect of mlches on grain and straw yields were highly
significant than without mulches. {(heat, barley, gram and
linseed yielded 25, 28, 30 and 36 per cent more yield under
mulch treatwents, than no mulch treatrent.

Kolandaiswamy et al. ( 1967 ) observed that straw
pulch significantly improved straw ylelds of mrainfed
sorghum whereas petrolium emulsion gave the highest grain
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and straw yields frou the irrigated crops. FPal and Pandey
( 1969 ) also observed increase in the fodder yields of
Jowar, bajrs and maize consistantly due to straw mulch
application, Greb et gl. ( 1970 ) also observed simllar
results of straw mulch in vheat crop.

Greb et al. ( 1970 ) observed that the surface milches
( stubble ) incressed the yilelds of wheat at Sldney and corre-
lated the sane with increased water storage under muilch
obtained during the precec¢ding faliow season.

Tiwari et gl. ( 1970 ) studied the effect of surface
mulch on the yleld of wheat and found that mulching increased
the grain yield signmificantly i.e. by 28 per cent over no
mulch soil./ Saw dust increased the grain yleld by 39 per cent
over control followed by grass (27 per centland rice strav
(17 per cent). A similar increase in the yield of maize by
the use of wheat straw was observed by Borst and Mederski

( 3957 ) .

Bansel et gl. ( 1971 ) studied the effect of mulches
on growth of maigze and pearl millet and found that the dry
welght per plant at thinning was higher and plants were
significantly taller under treatment of straw, cultivation
and cultivation + straw than in the control. The final
height of plants in straw muwlch was greater than in all
other treatments, It also gave highest increase of 155 kg
maize grain per hectare or 35 per cent wore yield than the
yield obtained in the control.
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Myhre and Sanford ( 1972 . observed that straw muleh
was moye effective in increasing corn production., The weight
of grain per ear was higher, Ain addition of 1631, 251 and
1192 kg/ha was obtained due to mulching in three successive
years, All and Prasad {( 1972 ) also reported that grain
yield of barley increased with the wheat straw mulch appli-
cation at the rate of 4 t/ha.

At Bry Farming Centre, Solapur various organic and
inorganic milches were studfed. Black polythyelene gave
the highest yield of prabl jowar followed by red gram stalks
and dry gress over no mulch treatwent ( Anonymous, 1972-a ).
Mulehing with application of dry grass at the rate of 5 t/ha
has shown an increase by about 41 per cent over unmulched
conditions ( Anonymous, 1972-b ),

Kullmann et gl. ( 1973 ) studied the effect of liquid
mulching with bitumen emulsion on sugarbeat and grain maize,
in Gexman. It was observed that bitwmen mulching in sugar-
beet and grain maigze improved seedling growth but yleld
increase obtained were insufficient to cover the cost of
treatment.

Sehmdt ( 1973 ) conducted a field triml, at Berline,
with light sandy soll. Bitumen emulsion was applied in
bands of 15 cm wide (1800 litres/ha), 25 cm wide (3000 litres/
ha) or over the whole area at 6000 litres/ha to the plots of
silage walze and sugarbeet, As band width increassed, soil
temperatuxe, at sowing depth, increased, emergence and growth
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were promoted, ylelds were increased 16 to 40 per cent in
maize and 8 to 9 per cent in sugarbeet. Yield increases
did not cover the cost of mulching,

Patel et al. ( 1973 ) observed, in irrigated trials
with potatoes, that mulch of rice straw, wheat, bhusg (straw),
malze stover end sugarcane trash increased yiclds by 62.8,
45.6, 43,2 and 42,6 per cent respectively as compared with

no wulch,

Ravindranath et 1. ( 1974 ) studied thc effect of
mulching on growth, yield and water use of sorghum CSH-l and
rcported that straw mulching caused significant increase in
plant growth characters viz., plant height, ledf area and
root and shoot dry matter production and also increased yleld
attributes such es number of grain and weight of the grains
per ear wh.ch resulted in higher grain and stover yields as

coupared to no muleh,

Unrani et al. ( 1973 ) reported that using dry grass
at the rate of 5 t/ha as a mulch, which was spread just after
germnation of Jowar crop, was effective in conserving soil
molsture during the growth period and resulted in ylelds of
1.73 tonnes grain and 6.39 tonnes fodder per hectare compared
with 1.36 and 5.43 tonnes per hectare respectiwely under no
nulch conditions. This increase was 28,00 per cent in case
of grain and 18 per cent In case of fodder.

Al1i and Prasad ( 1976 ) studied the efiect of malches
on the yleld of rainfed wheat and reported that straw mulch
increased the grailn yleld significantly over no mulch, due
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to sigm ficant increase infumber of productive shoots and
nunber of grains per spike,

Mane ( 1977 ) found beneficial effects of application
of mulch on the growth and yleld contributing characters of
N-35-1 Jowar.

II1., Effect of mulches on soil moisture conscrvation

Peters ( 1960 ) studled the evaporation and tramspi-
ration and found that evaporation from the soll surface
accounted for a3 much as 50 per cent of the total water use
in areas frequently moistened by summer rains. Zanitkar
et sl. ( 1968 ) observed that about 60 to 70 per cent rain
wvater is lost through surface evaporation from the solls at

solapur,

loody et al. ( 1963 ) studied the influence of straw
mulch on soil moisture on corn crop treated with 3 tonnes of
wvheat straw pér acre and observed greater moisture under
mulch during the period of high plant requircnments., DBerkley
et al. ( 1965 ) reported that straw mulch conserve more soil

moisture,

Moidture conservation under mulches in eroded terraced
solls of HRanchl was studied by Choudhary and Chattarjee ( 1967 )
and observed that soil moisture fell down to only 15 per cent
before the mulched treetwents were applled. vLubsequent
sampling at fortnightly intervals indiceted signlficant
moisture conservation effects of straw mulch over no mulch

treatment.



1k

Chandra et al. ( 1970 ) studied the effect of organic
nulches (leaf and straw) on the yield of groundnut and indi-
cated that an unmulched crop requires 8 irrigations but 2
irrigations can be saved if the crop is mulched,

Pal and Pandey ( 1969 ) studied the effect of straw
mulch on jowar.bajra and malze crops at I,A.D,I,, New Delhi,
and observed that straw mulch could bring a sizeahle economy
in water use and the green fodder yilelds were constantly
and considerably higher than from other treatments. The
effectivensss was owing to the fact that it reduced evapora-
tion from the soil surface in the early stagc of crop growth
and maintained desirable water belance,

Bond and Willis ( 1969 ) studied water evaporation,
surface residue rates and placement effects, 1t was indi-
cated that evaporation of originally wetted packed column
of fine sandy lcam soil was decreased due to surface appli-
cation of rye straw of 5.60 to 6.72 t/ha.

Rajput and Singh ( 1970 ) studied the efflcacy of
different mulches in conserving soll molsture in cotton,
During the rainless premonsoon Season, Soil mulch conser-
ved soil moisture to the extent of 40 per cent, polythyelene
mulch to the extent of 55 per cent and petrolium mulch to
the extent of 15 per cent, &Straw and polythyelene mulches
resulted in saving irrigation water without any adverse
effect on the crop yileld.
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Bansal et gl. ( 1971 ) studied the effect of mulches
on water conservation in maize and pearl millet crops and
observed that straw mulch gave highest efficiency of water
use (136 kg/ha/cm). Choudhari and Prihar ( 1972 ) also
observed reduction of moisture losses in the corn crop due
to mulches,

Al4 and Prasad ( 1972 ) reviewed results of experiments
on barley, Among the different mulches studled, straw mulch
applied at the rate of & t/ha was found most effective 4in
moisture conservation as evidenced by increased grain of
1705 kg over no mulch in 1968-70,

Ravindranath et al. ( 197% ) studied the effect of
mulching on sorghw (C,:,H.~1) observed that the effect of
mlching was positive in respect to water use, The number of
irrigations, total water requirements and seasonal consumptive
use were low under mulch conditions which increased water use
efficiency. The increase of water use efficicney by 62.5 per
cent with mulching could be due to the supression of weeds,
reduction of soll temperature and by checking evaporation

losses,

Umrani et al. ( 1973 ) studied the effect of mulching
on conservation of moilsture in sorghum crop. The experiment
was lald out in medium deep (90 cm) black soil by using dry
grass at the rate of 5 t/ha as a mulch on the surface which
wvas spread just after germination of the crop. They obser-
ved that mulch resulted in checking the evaporation of
moisture from soil, thus making it available for plant growth.
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Varma and Mayers ( 1975 ) observed influence of surface
mulches on s¢il moisture end found that sorghum stubble mulch
applied on the soil surface at the rate of 7,5 t/ha was proved
to be the most effective and shown superiority in reducing

moisture evaporation.

IV. Effect of mulches on soil temperature :

Mulch farming is associated mainly with molsture con-
servation where the moisture is a limiting factor. In certain
crops, however, soil temperature is also a limiting factor
under certain conditions. In the countries vhere air tempera-
tures are abnommally cool, the soil temperatures are also cool
which adversely affect the root growth and crop yields. 1In
the tropical countries the air temperatures sometimes are
abnormelly high which is also a harmful condlition, In such
countries, evidences have been found that practice of surface
mulching was useful in keeping the soll temperature cooler.
Mulch faming helps to maintain the favourable soil tempera-
ture, to be useful for healthy growth and higher yields of
crops.

Schaller and Ivans ( 195+ ) observed that soll tempe-
ratures were reduced by mulches in the corn crop. Similar
observations were made by Clarkson ( 1960 ).

Adams ( 1967 ) studied the effects of mulches on soil
temperature and grain sorghum development. Hc found that
during groving season soil temperatures were in a satisfactory
ronge of plant growth under all the mulches soll temperature
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at 3 inch strav mulch depth varied from 50 to 95°F under
bare soil, to near 80°F under the 2 inch strawv mulch from
early June to mid-August, Adams ( 1570 ) found highly
sigm ficant effect of mulches on average soil tcmperatures
at 7.6 cx below the soil surface, The increase in average
soll temperatures was consldered the most important erffect
of mulch during the first % to 6 weeks planting of sorghun
and corn crops.

Choudhari and Prihar ( 1972 ) observed thai straw
mulch reduced the maximum soil temperature by 2.6°C in 1970
and 2,3°C 4n 1971. The reduction of soil temperature and
reduction of s0il moisture losses resulted in better plant
growth and higher ylelds,

Schmidt ( 1973 ! studied the effect of bitumen emul-
sion on soll temperature and plant yleld with light sandy
soil, Bitumen emulsion was applied in bands 15 cm wide
(1800 1itres/ha), 25 cm wide (3000 litres/ha) ond over the
whole area (6000 litres/ha ) to maize and sugorbeet. It
was observed that as band width increased, soil temperature
at sowing depth increased, emergence and growth were promoted
and yields were increased 16 to 40 per cent in waize and 8 to
S per cent in sugarbeet,

Patel et gl. ( 1973 ) studied the effect of mulcles
viz, rice straw, wheat blmsg (straw), maizc stover and
sugarcane tresh on irrigated potateoes, All mulches gave
increased ylelds, lower the day soil temperature and reduced
coil temperature fluctuations.
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Revindranath et gl. ( 197% ) observed that soil
temperatures measured at the top 5 cm depth of soil revealed

an average decrement of 4°C under mulch conditions in summer,

Lal ( 197% ) observed that mulching irith rice straw and
forest litter at the rate of ¥ t/ha in maize crop, sigmfi-
cantly decressed the maximum soil temperature at depths of
5, 10 and 20 cm, Differences as great as 8°C at 5 cm were
recorded during the initial stages of crop grovth,

Varma and Mayers ( 1975 ) also studied the influence
of surface mulches on soll temperatures in Jowar and found
that vegetative mulch or admixture with soll indlcated less
day variation in temperature. Stubble mulch application
at the surface was the most effective in reducing soil tempe-
rature during day time.

Mane ( 1977 ) observed that mulching with red gram
stalks at the rate of 5 t/ha the soil temperzatures were lower
than umulched plots.

V. iffect of mulches on weed contrpl

it was reported by some of the research workers that
weeds supressed due to mulching and the crop jyiclds were
increased., <Chandra lohan ( 1970 ) observed that the growth
of weeds was found to be less in mulched (organic) plots of
groundnut

Chakraborty ( 1971 ) reported that of 9 chemical and
cultural methods tested for controlling weeds in potatoes,
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the greatest reduction in weed population and dry matter and
the highest tuber ylelds per plant resulted from the applica-

tion of straw mulch.

Patel et al. ( 1973 ) reported that in irrigated
trizls with potatoes, mulch of rice, wheat bhusa, malze

stover and sugarcane trash gave effective weed control.

Favindranath et gl. ( 197% ) reported that paddy
straw mulck has increased the water use efficiency by 62.5
per cent can be due to supression of weeds, reduction of

soll temperature and checking of evaporation losses,

Vi. Effect of mulches on upteke of nutrients

Adams { 1970 ) reported that therc werc favourshle
effect of mulch in increased uptake of nutricnts reflected

in increasec above ground vegetative growth in sorghum,

411 and Prasad { 1975 ) observed that straw mulch
was effective in increasing the nutrient uptoke and crop
yield in pearl millets,
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Chapter III

MATERIALS AND METHODS

The investigatlion on the response of two varieties of
sorghum vigz,, CiH-8R and No. 168, to two levels of irrigation
(0.50 WUF and 0.79 WUF ) with thiee wulch treatments vig,,
sugarcane trash, bitumen and no mulch, under summer conditions
was carried out by conducting a ficld experiment. The detalls
of the waterlals used amil the methods adopted during the con-
duct of the investigation are given in this chepter under
different heads as follows.

1. Letalils of the cxperimental raterial

1.1 ; xperimental site

The experiment was carried out on plot number 50 in
the ingtructional farm of the Central Campus rarm, Mahatma
Phule Krishi Vidyapeeth, hahuri durlng summer 1977.

1.2 Soil :

The soll of the field was well dralned, medium black
in colour with nedium depth (90 cm;., The field was wniform
and levelled. 7The representative soll sampic of C-30 cm
depth was collected and analysed for the phycico-chemiecal
propertles such as clay, silt, fine sand, coarse sand, total
nitrogen, availabie Paos, available X,2, orgenic carbon,
calciumr carbonate and pH. The representative soll samples of
0-30 om and 30-60 em depth were collected and analysed for
physical constants such as field capacity, wilting point and
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bulk density. The data showing physico-chemical properties
of the experimental soll are presented in Table 1,

Table 1 : Fhysico-chemical composition of the soil (0-30 om).

wT.lio., Characteristics Per cent Method used
0«30 em
l.a Physicel compositicn vipette Method
1. Clay 55.75 (Piper, 1966)
2. 511t 15,75
3. Fine sand 9.48
%4, Coarse sand 65,86
5. Textural class Clayey
B, Chemical composition
1, Total nitrogen 0.0+3 Modified Xjeidahl's
met}bd (AQOOAQCQ’ 1955)0
2. Available FZOS 0.002 Olsen's Fethod (Olsen,
195k},
3, Availahle Kzo 0.032 Flame photometer Method
Lanway and Heidal, 1967).
L, Organic carbon 0.53 Walkley and Elack Rapid
Titration Method (Piper,
1966).
5. pH 8.1 Glass Llectrode Method
(Piver, 1966),
C, Other details 0=-30 em 0-60 om
1, Fleld capacity L340 k4,20 Fleld Kethod(Destane,
1972).
2, Permanent 25,40 26,70 ._unilower Method
wilting point (Vastone, 1972).
3. Bulk density 1.34 1.37 Core vampler

(Lastane, 1972).

It is seen from the data in Tabhle 1 thot the soil used
for experimentation was clayey 4in texture, The chemical
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composition indicated that the soil was medium in total
nitrogen and avallable P205 but high in avallsable K,0. The
soll was slightly alkaline in reaction,

1.3 Climatic conditions :
1.3.1 General

Lahurd is situated at 19%9' north latitude and at
749821 east longitudc, The average helght above mean sea
level is 525 weters. Considering the existing climate, the
area falls in the semi-arid, sub-tropical and transitional
zone, with anmual rainfall of 475 mm., The distribution of
these rains is erratic and the number of rainy days in a year,
ranged from 15 to 4% days., Most of the minfall is received
through south-west monsoon. The tract is a part of the rain
shadow region, lying at the eastern side of the western ghats.

This area experiences the vageries of monsoon f{requently.
Annual mean maximum temperature is 37.9°C, with the ronge
from 33°C to 45°C, The annusl mean minimum temperature 1s
17.2°C, It ranges from 3°C to 18°C, The mean relative humi-
dity at 8.00 hours and 17.00 hours is 59 and 35 per cent res-
pectively.

Agro-cliratically, this tract falls in low rainfall
and dry clinatic region. The frequency of famine conditions
is oncc in thyee years, This being a rabl tract, rains
received during September are useful for cultivation of
unirrigated rebi crops like sorghum, wheat, safilower etc.

Summer crops are raised on canal or well irrigation.
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1.3.2 Nature of season during experimental period :

The climatological data during the crop season (Summer

1977) are presented in Table 2,

Table 2 : Meteorological data recorded during .ummer 1977
(February 12 to July 19).

Meteoro- Month liean Bempera—.
logical and C
wecl Gate Maxinmuw: NMindi.
mum
7. YFedb, 12-18 32,6 17.2
8. 19«25 M6 17.2
9. 26-4 tar 3,0 195.2
10. Mar, 911 35.3 16,5
11, 12-18 36.9 18.k
i2. 19-25 38,1 18.6
13. 26-1 Lpr .60 22,1
14, apr. 2-8 3@,8 21,0
15. g-15 36.0 17 .4
16. 16-22 7. 22,2
17. 2329 7.6 21.6
18, 30-6 May 38.1 19.1
19. May 7-13 38,7 22,2
20, 1k 20 38.2 1.6
21, 212 37.3  23.6
22. 28-3 June 37.3 2z.1
23.June 410 38.3 A, 2
2, 11-17 35.0 22,6
25. 18-24 31.8 22.8
26. 25-1 July 29.8 23.2
27 .July 2.8 30.5 23.2
28. 9-15 2.k 22.5

— e S ot

71
20
89

80

jcan humldity ¢  Pan Rain-

Morming After- i_g% 0;; fall
noon ‘m om
20 R 0.0
27 7.9 0.0
18 7.8 0.8
20 8043 6.4
17 5.1 0.0
15 10,2 0.0
17 10.% 0.0
22 1l.2 0.0
2C 11.5 0.0
17 11,1 0.0
23 11.0 -
19 11.8 -
23 12,7 28.0
17 12.3 -
26 1.4 -
25 11.9 -
28 11.8 17.6
h 10,9 1CL.7
63 5.9 62 .
61 5.0 11,2
55 7ol 4.6
52 7.2 0.6

79

. ———

- s W A

Data in Tgble 2 indicated that no rainf2ll was received

during the gerwination phase and early growt: phasc of the crop.

The dibbling of Jowar was completed by presoaking irrigation.
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Subsequently 3 irrigations were given common to all the treat-
ments, After ore-month i,e., after application of mulch, the
irrigations were given as per the treatments.

The mean caximum temperature, during the scason, was
in between 29.8°C to 39.2°C and mean minimum temperature was
in between 15.2°C to 24.2%.

1.4 Cropning history of the experimental field

Details of cropping pattern followed on the experimental
field for the last three years are given in Table 3.

Table 3 : Cropping history of the experinental plot for the
prececding three yoars,

Sr. . . .
Year Kh Manuring L Fanuring summer Manumn
No. Kharif Menuring Labl lanuring 8

1, 29775 - - LWheat 125:175:62 - -
2. 1975-76 Bajra 75:30:20 “hest 125:75:6c - -

3. 1976-77 tupng 10:25:0  Wheat 125:75:62 Tresent experiment
on Jowa_x_':_

1.5 ixperimental detalls :

The experiment was lald oul in split plot design with
four replications, Nkain treatments comprised four combina-

tions of two jowar varietlies and two irrigation levels based

on the water use factors (WUF)., The jgwar varieties were
CiH-8R and No, 168 and irrigation levels were 0,5 v.UF and
0.7 WIF, There werc three sub-tresiments vig,, sugarcane trash

mulch, titumen mudch and no wulch.
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Letalls of the treatwents alongwith their representa-
tive symbols are presented in Table 4,

Table 4 : Detalls of the treatments with their symbols.

Details of treatments Symbols

&, Main treatments

I, Varieties - 1, Col-8R vy
2. No. 168 \']

I1. Irrligation levels - MPKV LIBRARY
Comes N
2. 0.75 \ UF T00798 12

B, Sub-plot treatments

FKulches - 1, Sugarcane trash @ 5 t/ha Ml
2. Bitumen @ 2 t/ha I*ia
3. Control M3

The gross and net plot sizes were 6.0 x 4,5 meters and
k.2 x 2,7 meters respectively. The plan of layout of experi-
ment with the allocation of treatments to different experimental
units 1is shown in Fig, 1.

1.6 Culturel operations

The wvarious field operations carried out in the experi-
mental plot, during the season (Sumser 1977 | =m given in
Table 9.

798
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Table 5 :
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vehedule of field o
experimentdplot dur

rations carried out in the
g€ Summer 1977.

Sr.lo. Iield operations Date of operations
1 . P}.Ougmng LR S 2()"1’19?7
2. Discings (double) .os 25-1-1977
3. Harrowinpge (double oo 28-1-1977
L, Stubble collection .o N-1-1977
5. Marking and layout vee r-2-1977
6. Pre-sosking irrigation .os 8-2-1977
7. Lpplication of fertilizers ... 25-2-1977
8. Geed trcatment 25-2-1977
9. &Qﬁmg ‘by dibbling s e e 1-%‘2‘19’7?
10. Post sowing irrigation cew 26-2.1977
11, First thinning and gap filling ... 10-3-1977
1l2. Plant protection - 1) Lndrin spray ... 13-3«1G77
il, _narin spray ... C21=3«1977
13,. I“in-aj. tl}in.n,ing se e 19“' 3‘1977
l!“'o Hc'md Wedmg a0 Q+-3"1977
15. Irrigations : Combon eee 26-2, 13-3 & 1-t=1977
: .90 WUF 1,..L Domlt, 15«5, 29=5
’ Yo 6-15'7 )
H 0075 EUF ene 10-"4' .../-'l{ﬂ, c_C)’}‘l' 9—5
20-5, 9—5 and 926-1377
16, Top dressing oo 1977
17. emoving of side sprouts ... 3—4-197'7
13, Mulching (s per trecatment.... 3el=1977
20, \iatching (Bird scaring) .oe 15-5-1977 to
till harvest
21, Harvesting : 1) CoH-8R cee 2 -=Cm 1977
ii) “O. 168 e ss “)"'7'1977

. ———
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1.7 Seeds and sowing :
The seed of jowar hybrid CSH-8R was obtained from the
Director of Farms, Central Campus Farm, Mahatma Phule Krishi

Vidyspeeth, Rahuri and the seed of variety lioi 168 was obtained
from the Sorghum Breeder, Mahatma Phule Krishi Vidyapeeth,
Rghuri. The seeds of both the varieties were treated with
carbofuron before sowing. The seed was dibbled, keeping the
spacing of 45 cm between rows and 15 cm within plants. Five

to slx seeds were dibbled per hill.

Germination was observed on the 5th day after sowing
and was nearly completed in about 9 days., Gap filling was donhe
at 12 days after dibbling. Thinning was done in two stages,
first at 12 days and second at 21 days after sowing. At
second thinning, only one healthy plant was kept per hill.

1.8 lertilizer application :

Recommended doses of fertilizers were applied common
to all the treatments. Detalls regarding the time and doses
of fertilizers applied are given below .

Tine of fertiliger Name of the Quantity of Carrier
application ingradient 4ingradient/ used
hectare (kg)

Basal dose Nitrogen 62,5 Urea
P05 75.0 S:Lﬁ? super
phosphate
K50 62.0 lurate of potash

Top dressing Nitrogen 62.5 Urea




28

1.9 Plant protection measwres :

Generally during the early stage of crop, shootfly
(Atherigona indica) 1is a serious pest of jowar, For minimi-
sing the incidence of this pest, spraying of 20 £,C, endrin
at the rate of 620 ml in 250 litres of water per hectare was
carried out after 12 days of sowing, eventhough the carbofu-
ron treated seed was used for sowing. The slight incildence

of shootfly (iAtherigona indica) was observed at first thinn-
ing. The moderate incidence of stem borer (Chillo zorellus’
was noticed at second thinning., The affected plants were
removed and Spraying of 201 .,C. endrin was taken. /s a
preventive measures for Amy Worm (Cirphis unipunta) and
Midgefly (Contarinia sorghicela Coq) incidence, 10 per cent
B.H.C. at the rate of 25 kg per hectare was dusted at the

tine of 50 per cent flovering. Crop was protected against
birds damage by using nylon wire net and keeping regular

human watch,

1.10 Intercultivation

One hand weeding was done, when crop attended the age
of one-month,
1.11 Irrigation

The irrigation application as per trecatments was started
after the spreading of mulch, During this periocd of early
growth, three common irrigations were given,

Irrigation treatments, involving the climatological
approach in this investigation, were scheduled on the basis
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of pre-determined water use factors, viz, 0.50 WUF and 0,75
WUF. The Water Use Factor is the ratio between evapotranspi-
ration by the crop and actual evaporation from U,S.W.B. Class-I
open pan evaporimeter ( with wire mesh ).

The depth of available moisture was calculated for the
effective root zone of Jowar i.e, 0 to 60 ¢z as per the follow-

ing forsuwla :
. Available Bulk I ffective
ﬁﬁﬁag.‘fe ., moisture * gensity ¥  root zone
moisture 100

The avallable moisture was calculated by determining
the difference between Field Capacity and Permanent Wilting
Point, In order to determine the interval of irrigation,
the evaporation values were calculated for each of the linter
Use Factor.

Lvaporation values for the irrigstion treatments are

calculated as follows
li‘3.l+0 - 25-“‘0

At 0-30 om depth = x 1.3% x 300 mm
100
= ?2036 fisis I
44, 20-26,70
At 30-60 cm depth = x 1.37 x 300 mm
100
= 71.02 mm

Total = 72,36 + 71.02 = 143, 3E umm.

As per the assumption that, the next irrigation to be
given, when 50 per cent of the available soil moisture is
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depleted, 50 per cent of the available soil moisture depletion

wvas worked out as follows :

143,38 50
AT vo——— x T v - 71.69 i.e. 72 m
1l 100

Thus, the evaporation values were calculated as follows :
72 100
1. Lt ".5'0 \,,,’U}‘t” “.i"”' X "gé' = 1""1'.‘ mm

2. At 0.75 WF, -Z;- x —]1;;» = 96 mm

Thus, irrigations were given when dally evaporation
value from standard U.,S,W.,B., Class-l open pan evaporireter
sumned upto li+ mm and 96 mz for 0.5C and 0,75 WUF, respe-
ctively.

The quantity of water (72 mm) required to restore the
501l moisture to field capacity in the root zone (60 cm) was
applied at each irrigation. The quantity of irrigation water
was measured with the help of orifice,

1l.11.1 Soil moisture studies :

The soil moisture studies were made 24+ hours before
irrigation and 48 hours after irrigation from 0-30 em and
30-60 cm soil layers, The samples were taken from two spots
in each plot and mixed together. About 50 g soll sample was
taken to determine the moisture percentage. The soil moisture
was determined by gravimetric method expressed on oven dry
weight basis., The soll molstures were dried at 105°C in
thermostatic drying oven.
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1.11.2 Consumptive Use (C,U.)

Consumptive use of water was calculated by the formula
as glven by Destane ( 1972 ).

U = =u

Where, U = Iotal seasonal consumptive use,.

u = Consumptive use during a given irrigation
interval and is worked out by the following
foruula :

u = (o x 0.8) + (Ml-Mz; + WC + ER
where, Lo = Lvaporation from U,5.:,B, Clagss-I open pan during
tis interval from the day of irrigation to the day
when sampling in wet soil is possibic,

0.8 = A constant to be used with the U, . l/.D, Class-I

evaporimeter for wedium soils,

M, = t0il moisture in the root profile on the day when
sampling in irrigated soil is pessible.

M «»0il mwoisture in the root profile on the day just

be fore next irrigation.
GkC = Ground Water Contribution during the interval,
I1H = nffective Rainfall during the interval,

1.11.3 Moisture use efficiency :

It is reciprocal of the evezpotranspiration ratio. It
indicated the amount of produce per unit of vater concumed,

It is calculated by the formuWla -
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Yield in ¢/ha (or kg/ha)
Consumptive use of water in mm

ME =

1.12 Mulching

An organic mulch, sugarcane trash was used for mulching.
The sugarcane trash at the rate of 5 m tonnes per hectare was
spread unifornly between two crop rows without disturbing the
maln ¢rop. A liquid mulch, bitumen was used as mulch, Bitumen
which 18 uwsed for the road was melted and sprayed between two
rows with the help of water cans at the ratc of 2 m tonnes per
hectarc., Bitumea was spreyed on 25 cm breadth out of 45 cem
spacing between two rows to avoid the burmning damage to the
Jowar plants from boiling liquid. Thus 20 cu breadth between
Tows was le€t uncovered due to application difticulty as wen-
tioned above, Application of mulch was done on 35th day of
crop growth,

2. Biometric and other observations :
2.1 Sampling techniqus :

*ive crop lines were selected in each net plot at
random and then one plant in each of these selected lines
was selected at random with the help of randon: number tables.
Bauwboo pegs were fizxed near the observation plants thus

selected for easy location.

Details of the observations rccorded, during the course
of the investlgation are given in Table 6,

Cel Growth studies

The detalls of the growth observations recorded on the
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Table 6 : Details of biometric observations

o
®

Sr. o . Frequen. Days fror Plants observed
No, rarticulars ey sowing per net plot
A. Growth studies
1. Plant count 2 30 711 plants from
At harvest act nlot
2. Teirht of plant % 2C, 60, 90 =0 5
at harvest
3. Number of functional & 30, 60, 90 and 5
leaves per plant at harvest
L. 1sef arca ¥ 30, 60, 60 aad 5
at harvect
5. Dry matter per plant & 30, 60, 90 and 2
at harvest
B. rosl harvest studles :
1. Length of earhead(cm) 4t harvest 5
2. Girth of earhead(ca) ot harvest 5
3. length of peduncle At harvest 5
L, Girth of peduncle At harvest 5
5. welght of earhead(gm. ~t harvest 5
€. Crain weight per 4t harvest 5
earheac (g)
7. Bhocse wig?:t per L% horvest 5
earhead (¢
8. Number of grains per Lt harvest 5
earhead
9. Thousand grain weight(g’) At harvest 5
10. Grain yield/plot (kg) 4t harvest 2311 plants from
net plot
11, Kadbl yicld/plot (kg) it harvest ~do=
12, Grein to kadbil ratio s+t harvest ~do-
C. Chemical studies :
1. Plaent enzlysis for nitrogen -5t harves®t 2
L, LTper studies
1, Spil tempcrature 1l 100 2 spots
2. Weight of weeds 1 At harvest et plot
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randomly selocted five plants from the net plot during the
course of the investigation are as follows :

2.2.,1 Plent count :

The initlal plant count was recorded after the final
thinning at 30 days after sowing and the finol plant count was
recorded Just before the harvest of the crop fror the net plot.

2.,2.2 Beight of the plant

Height of the plant was taken on 30th day after sowing
while other periodical height observations were recorded after
30 days of each successive observation., The :ciglt of the plant
was measured from ground ievel to the base of the last fully
opened leaf upto the stage of earhead emergence, After the
earikead emergence, it was measured frow the ground level %o
the base of earhead,

2.2.3 Number of functional leaves

Number of fully opened ieaves was recorded on the same
days on which the heignt observations were recorded, At 90th
day and at harvest, the leaves, which were green morc then half
of the totel leaf area, were recorded as functional leaves,

2.2.+ leaf gprea per plant :

For determining the leaf area per plant from each treat-
ment plot, plants tsken for the dry matter studies were used.
The leaves were separated from stem and were grouped in three
classes 1.,e. big, mediun and swall. The maxioun length and

breadth was recorded of a representative leaf frow each class,
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The leaf area wus then calculated by using the formula given
by Stickler et al. ( 1961 ). The total leaf area was calculated
by considering the number of leaves in each class and leaf area

of representative leaf,

leaf arez = Mean length x Maximum breadth x 0,747,

2.2.5 leaf area index (IAl) :

The leaf area index was calculated from the data on leaf
area per plant at variouws growth periods according to the follow-
ing formula given by Watson ( 1647 ).

Ieaf area

Al = ——————— ( 1xpressed in same unit °,
Land area

2.2.,6 Total dry ratier per plant :

Two plants were token for dry matter situdies at 30, 60,
9C doys growth and at harvect, After removing the roots from
the ground level, the piants were separated into different
components viz,, stem and leaves at 30 days and €60 days and
stem, leaves ond earhead at 90 doys and at harvest, These
perts were first dried in the sun and subseguently in the
thermostatic drying oven with the temperaturc control at 60 to
65°C. The dry weight of the different components were recorded
vhen they showed constant weight,

3. Growth fupetions

The growth analysis studies included, the determination
of Absolute Crowth Rote (AGR) and Relative Growth hate (RGR)
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for plant height and dry weight and Net Assimlilation Rate (NAR)
for dry weight of plant.

Tiese growth functions were worked out witk a view to
study the effect of treatments on the physiological determl-
nants of the plant yleld. AGR was calculated from the obser-
vations on height of plant and total dry metiter production per
plant with the help of following fomule

(w’z - wl}

(tp - &)
wherc, v, and W, refer to the height in cm/dry weight

[os

in g per plant at times t2 and t’l respectively.

AGR =

According to Elackman ( 1519 ) the increase in dry
matter of a plant is a process of continuwous coupound interest,
vherein the increment in sny interval adds to the capital for
subsequent growth. Ihe rate of increment is called as Relative
Growth Rate and was computed from the following formula given by
Briggs et al. ( 1920-21 ).

(Logel, - Loggy )
wWi@e = - -
(b, - 4

Where, W, and W, refer to the height in cm/dry weight of plant

at times t2 and tl respectively.

The NAR is 8 joini fanction of the photosynthetic effi-
clency of leaves, krnown us Net Assimllation (IL.) and Ileaf Velight
Ratio (IWR)., The relatlonship between leaf arco ond dry matter

accurilation as measured by HAR was studied, The formule
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suggested by Gregory ( 1926 ) was used.

(WomWy ) (LogeLg-I.ogeLl)

NAR =

Where, L, and Ly stand for leaf area of the functional
leaves per plant at times t2 and tl respectively. These growth
functions were calculated from the data on dry uatter and leaf
area per plant recorded perlodically.

Ly, Post harvest studies :
Post harvest studles included the charactcrs as follows -

h,1 Length of earhead

The length of earhead was recorded on the five obser-
vation plants by measuring their length from the base to the
tip of the earhead.

L, 2 Girth of earhead :

I'he maximum girth of earhead was recorded frouw the same
earbheads which were taken for length studies,

4,3 length of peduncle :

Length of peduncle was recorded from the five observa-

tion plants and mean length of peduncle was calculated,

T Diameter of peduncle

Diameter of peduncle was recorded from the plants which
were taken for the length observations, It was measured with

the help of Vernler Calliper and mean was calculated,

k.5 Welght of earhead :
Wel; ht of earheads from five observation plants was
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recorded after drying in the sun and subsequently in the
drying oven at 60 to 65°C temperature. From the total weight
of five earheads, the mean weight per earhead was calculated.

4.6 Crein weight per .earhead :

harheads from the five observation plants, which were
used for earhead weight, were threshed by wooden stick, winnowed
and weight of grain was recorded and calculated on per earhead

basis,

4,7  Bhoosa weight per earhead :

welght of bhoosa per earhead was worked out by deducting
the mean weight of grains per earhead from the mean weight of
earhead.

4.8 Thousand grain weight

A randonm sample of 1000-grains was taken from the grains
of observation plants and its weight was recorded.

L,0 Grain number per ' earhead

A grain produce from the observation plants was divided
on per earhead besis and total number of grains per earhead

was counted,

5 Yields
5.1 Grain yield per plot

} arheads from the net plot were harvested separately
for each plot. Larheads were threched and cleaned, The
weights were recorded after sun drying of the grain, “he grain
vield of observation plants was added to the grain yield of
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net plot. Then it was converted in quintals per hectare,

5.2 Kadbi yield per plot :

The weight of kadbi from each plot was recorded after
complete drying in sun for 1% days as per the treatments, The
kadbl welght of observation plants was added and then converted
in quintals per hectare,

5.3  Grain to xadbi ratio :
The ratio of grain to kadbl was calculated by dividing
the total weilght of kadbl by the weight of grains,

6.1  Plant analysis :

The plant samples taken for the dry matter estimation
st harvest were used to determine, the nitrogen percentage in
component plant parts viz., stem, leaves and grains (Piper,1966);,

6.2 Uptake studies

6.2.1 Uptake of nitrogen per plant
The percentage nitrogen determined from the plant samples

taken for dry matter at harvest in grain, stem and leaves was
converted into the nitrogen (g) by mwltiplying the values with
average grain welght per earhead, average dry matier of stem and
leaves per plant, By summing the nitrogen content in grain,
stem and leaves, thus calculated, the total nitrogen (g) was
calcUlated per plant,

6.2.2 Uptake of nitrogen per hectare :

The nitrogen (g) uptake per plant was multiplied by the
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number of plants per hectare for obtaining the nitrogen uptake

per hectare,

6.3 Crude protein percentage in grain

The percentage nitrogen in grain was multigplied by 6.25
to get the crude protein per cent in grain.

7. Qther studies :

7.1 Soil temperature
uoil temperature was taken at the depth of 10 cu. Three

random spots were selected in the net plot for taking the soil
temperature. Soil temperature was noted during 1k.00 to 15,00
hours on 100th day of growth.

72 Weight of weeds :

411 the weeds from net plot were collectcd after harvest
of jowar and were dried in sun and then they were dried in oven
at 60 to 65°C temperature till constant weight was obtained.

8. Statistical analysis and interpretation of date :

The standard statistical method of "Analysis of
Variance" was used for anslysing the data statistically.
ti' test of significance was used for testing the null
hypotheses, Wherever the treatment effects were significant,
the critiesl difference (€.D) at 5 per cent probability level
wes calculated. Moreover, suitable graphicul illustrations
and figures of relevant data are given at appropriate places,
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Chapter 1V

EXPERIMENTAL FINDINGS

1.  Plant count
1.1 Initial and final plant count

The data pertaining to mean initial end final plant
population per plot as affected by different treatments are
presented in Table 7.

From the data in Table 7, it 1s revealed that the mean
initial and final plant population was 162.69 and 159.40 per
plot and 143695.8 and 140653.4 per hectare.

Varieties :

The mean initlal and final plant population of two
varieties undcr study did not differ significontly.

Irrigetions

The mean initial plant count was statictically sane
from both irrigation treatuents. oimilar wos the case even
at the time of harvest.

Mulches :

Different mulch treatments under study did not influsnce
the mean initial and final plant number per plot. This indi-
cated that the application of wulch had no €ffect on plant
density at harvest.

Interactions :

None of the interaction effects was found significant.
The mean initial and final plant count was not influenced by
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Table 7 : Mean initial and final plant count pcr plot per

hectare and

harvest as affected by various treatrents,

per cent theorotical population at

Treatuwents Initial plant count Iinal pilant count Per cent
Per Per Per Per theoroti-
plot hectare plot hectare cal popu-

lation at
harvest

Varieties

CSH-8R 163.5 144180,8 159.9 141006.2  95.18
lo. 168 162.% 1k3210,8 159.1  1%0300.7 M%,70
¥ test N5 NS NS NS
vy 0.390 3.9 0.335 295 1+
C.l., at 5 9 - - - -
Irrigations :
~t 0,50 WUE 162,8 143563.5 159.5 1hk0653.5 9, o
-t 0,75 WU 162,8 143563.5 159.5 140653.5 @ 4.9
I test Ne Ng No I
Cobha 4 0.390 343.9 0.335 295 .4
¢, at § 3 - - - -
Kulches
.ugarcene trash 1624 143210,8 159.6 140741.7 95,00
bitumen 162,7 13475, 159.3 1ho477.1 94,82
lio mulch 162,9 143651,7 159.3 1L0477.1 94 .82
T test NO No s ne
S ot 0.192 169.3 0.280 26,9
Celo at 5 & - - - -
Interactions
VxI-F test RS ) NS e
V xM -F test NS NS NS ¥
I x¥K -TF test N NS NG O
VI xM I test KO NS NS I
General mean 162.69 143695.8 159.%  1L0653.4

N3 = Non-significant,
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any of the combinations of verieties, irrigations and mulch
treatments,

2. Growth and growth functions
2.1  Plant height

bata regarding the average mean plant height on various
days of observations as Influenced by various treatments are

presented in Table 8 and graphically presented in I'ig, 2.

The data in Table 8 indicated that the nean height of
dJowar increase from 17.02 cm at 30 days to 108.10 cm at har-
vest, There was maximum growth in temms of height from 30
days to 60 days period. The height on 60th doy and on 90th
day was 65,52 and 103.2+ cm, respectively.

Varieties

The plant height of the two varietics under study differ
significantly on all the days of observations, Hybrid CSH-8R
produced significantly more height than wvariety ilo. 168.
Irrigations :

The plant height at 30 days was not influenced signifi-
cantly by different irrigation treatments, Hovever, on 60th
day, 90th day and at harvest the height due to irrigations at
0.75 WUF was significantly more than the height due to water
application at 0.50 WUF. The treatments of irrigation were
effected after 35 days growth and hence on 30th day the height
wvas statistically same from both the treatments, Data thus
clearly indicated that more freguent irrigations during summer
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Table 8 : lican plant height (cum) as affuctcs »neriodically by
various treatments,

Treatments Days after sowing
30 60 90 At harvest
Yarietdes
CSH=-8l 20 Wy 76.89 118,36 120,88
Loe. 168 13,59 2 L 36,63 95.31
F test Slg. sig, SLfe Sig.
Le o * C.052 0.090 0.17¢ 0.188
C.D, at 5 7 0.165 0.288 0574 0.601
Ir:igations
At 0,50 UUT 17.02 61.73 97 .37 103.10
At 0,79 wUF i7.01 €9.13 1.0 1132,C9
F otest LG tig. Loofi, iig,
S 0.052 0.090 0,179 0.188
Coe ab 5 7 - 0.268 0.57% 0.601
Pulches
“vgarcene trash 16.99 71.26 108,64 113.b7
Ditumen 17.07 62,58 101,47 106,91
No mulch 16,98 62,90 9942 103.90
I test NE fip, i, sig.
v, x 0.052 04094 0.225 0, 264
Coel, abt 5 - 0.27% 0,656 0.770
interactions
VI  test vig. vis. io. Sig.
VxHN 1 test NG uig, “ig. cig,
IxMN ¥ test NS NS us Ns
Va2l xMI test i 1L i )
General mean 17.02 065.52 103.25 108.10

NS = Non-significant,

g, = Simificant,
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helped in better growth of jowar than the irrigation with

lesser frequency.

Mulches :

Prior to the application of mulch i,e. on 30th day, the
height of plant was not influenced significantly. However,
during further growih, the height differred significantly due
to different mulch treatments, On 60th day, the use of
sugarcane trash as mulch helped in increasing the plant height
signd ficantly than bitumen mulch and no mulich. The latter two
wvere on par. However, on 90th day and at harvest, all the
three muwlch treatments showed significant difference in plant
height. Sugarcane trash produced maximum height followed by
bitumen. The minimum and significantly less height was obser-
ved from the plots without mulch,

Interactions :

Varieties and irrigations interaction had significant
effect on mean height of jowar plant on all the days of obser-
vatlions., The relevant data are presented in Tabls 9.

The data in Table 9 indicated that on 30th day, the
helght of the CSE-8E was significantly more than the height
of variety No, 168, at both the levels of irrigation applica-
tion. The significant difference between the effects of two
irrigation treatments in both the varieties under the study
was not observed. It may be pointed out that the irrigation
treatments were not effected on the day of observation.
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Table 9 : Mean plant height (em) of Jowar as affected perio-
dicelly by varietdes x irrigation.

Daggwigger Varieties Q.gblégggatig?;S"WUF

30 CSH-8R 20.52 20,36
L. 168 13.71 12,67

I test Clge -

Cole 2 2,050 -

CD, 2t 53 0.165 -
60 ChlmGae 74,80 78,91
Lo. 168 L, 58 55,70

1 test o Ko -

Sulu 0.,0SC -

C.D. at 5 % 0.288 -
90 CsH-81t 114,80 121.92
lo. 168 79.97 53.31

F test Sig, -

Sy Cel79 -

C.D, at § ¢ 0. 574 -
b harvest Coii-8it 117.29% 124,52
No. 168 88,96 101,66

F test sir, -

S.L, + 0.188 -

C.o, at 5 % 0.601 -
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On 60th, 90th day and at harvest, the mean plant height
vas influenced significantly by the combination of irrigations
and varieties, Hybrid CSH-& showed significantly more height
than variety No. 168 at both the levels of irrigation. Further,
irrigation application at 0.75 WUF was effective in increasing
the plant height than the height due to irrigation at 0,50 WUF
in case of beth the varieties under study.

The interaction effects of varieties and rulch treat-
of
wents werc noticed on plant height on all the days/observations
except on 30th day. The relevant data are presented in Table 10,

I'ne data in Table 10 revealed that the height of hybrid
CSH-8R on all the three stages of observation was significantly
more than No, 168 in all the mulch treatments. Sugarcane trash
mulch proved beneficial in increasing the plant height than
bitumen and no mulch in both the verieties at all the stages of
observation, Use of bitumen mulch helped in significantly
increasing the plant height of both the varieties than no mulch
on 90th day and at harvest., However, there was no such diff-

erence o'n 60th day of growth.
None of the other interaction effect was observed,

2.2 Number of functional leaves

The datz regarding the mewsn number of functlonal lesves
per plant at various stages of crop growth as influenced by
various treatments are presented imn Table 11 and graphically
shown in Fig. 3.
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Table 10 : Mean plant height (cm) of Jowar as affected
periodically by varieties x mulches,

Daggwﬁger Varieties Sugarcanc léigu%ﬁg e §o

trash mulch
60 CSH-8R 80.87 7%.95 74,86
Lo, 168 61..65 50.82 50.95

T test Sig.

Selaox % 0.067

& 0.188

CU., st § % ¥ §.202

" 0.@&3
90 CSH-8R 125.79 116.23 113,07
Ko, 168 91,50 87.11 85.77

I test Sig.

eie X * 0,446

** 0,449

Do at 57 * 1,340

** 1.312
At harvest CCOE-8R 123,29 119.07 115.30
No, 168 98,66 %.76 92,51

r test sig.

Cele ¥ * 0,506

0,528

ceb, @t 5~ * 1,51k

% 1,541

Note - * Uhe comparison of two varieties at the same mulch
treatment.

** {he comparison of two mulch trectrcrnts at the
same varlety.
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Table 11 : Mean number of functional leaves per plant as
affected periodically by various trcatwents,

‘reatments Days from sowing
30 60 90 At harvest
Varieties .
CSH~8R 7.52 11.58 8.45 7.53
lo, 168 6,63 12.04 9.52 8.57
1 test ISh Regl Lig. wwile Llg.
CJ. 0.031 0.020 0.013 0,031
Ceb, at 5 7 0.009 0.065 e drl 0,099
Irrigations
-t 0,50 L& 0,99 11.76 Qe 7499
't 0,79+ & 7.05 11.87 9.10 8.15
I test I vig. vig, cig.
Soby & 0,031 0.020 0.013 0,031
CoDe at & - 0.065 o0kl 0.099
hulches
vugarcane trash 7.13 11.87 0,416 8.23
Bitumen 7 Ok 11.81 Ce03 7.99
lo mulch 7.0l 11.77 .95 7.92
I test B N i, cig,
Celi. * C.03M 0,030 0,606 0,021
C.U. at § ;- - - 3,075 0.061
Interactions :
vxI I test 18 s il N&
v xHM I test Tiv Iig Lo J {1
IxW I test ik 18 i e
VxIxl I test NS 2 . Mo
General mean 7.08 11.82 9,01 £.09

-

NS = Non-significant, sir, = Significant.
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The data in Tgble 11 evidenced that the leaf number
was maximum =2t €0 days growth., It was 11.82 per plant as
against 7,08 at 30 days growth. The mean leaf nupber was
reduced after 60th day and it was 9.01 and $.05 on 90th day
and at harves., respectively. 1This reduction in leaf number
was due to the drying of leaves after 60th day growth.

Varieties :

<‘he number of leaves per plant cf the tuo varicties
undcer study differred cignificantly at a1l the stages of crop
growth, Hybrid CuH-8R produced more number of {unctional
leaves on 30th day, while variety lio. 168 produced more number
of functional leaves aon subsecuent stages o. crowth i,e, on

60th, 90th day and at harvesc.

Irrigations

The nurber of leaves per plant on 30th doy was not
influenced significantly by the irrigation trcciments as the
treatoents wvere not effected upto the day of observations,
However, on 60th day, 90th day ond at harvest, the number of
functional leaves was significantly more duc to irrigation
applied at 0,75 WUI than irrigation applied ot 0,50 WUF, Data
thus clearly indicated that more frequent 1lrrigations during
sunrer helped in better vegetative growth of jowar than the
irrigations applied with lesser frequency,

Lulches
Frior to appllecation of wulch 1,e, on 30th day after
sowing and on 60th day after sowing, the functional leaves did
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not influence significantly. However, during the further
growth, the number of functional leaves differred cignmdfi-
cantly due to influence of different mulch trcatwents, On
90th day, the use of sugarcane trash mulch helped in produ-
cing significantly rore number of functional lcaves than
bitumen and no mulech treatments, The laticr tvc vere on par.
However at harvest, all the three mulch trcatucnts showed
significant influence, ocugarcane trash produced naximum
nunber of functional leaves followed by bitumen and the
pinimun and significantly less number was obscrved in no

pulch treatoent.

Interactions

Varieties and irrigations interaction had simnificant
effect on number of iunctional leaves of Jowar at $0tbh day

only. The relevant data are presented in Table 12,

Table 12 : lean number of functional leaves per plent at 90th
doy from sowing as affected by varieties and irri-
gotions combinations.

Varieties Irrtgatlons
C.50 wUT 0.75 1.0

Coll-gt. 8.31 8.00

No. 168 9.45 9,60

I test i

Lade & 0,013

ved. at 5 U, 041

——— e v e e n v ——

the data indicated that thc more freguent irrigations
to variety iL.o. 168 produced significantly rorc number of
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functional leaves than hybrid Cili-81. with lesser freocuency
of irrigation.

lione of the other interanctions was found sigmi ficant.

2.3 leaf area :

~«ata pertaining to mean leaf area per plant as affected,
at various stages of crop growth, by varlous treatments are

presented in Table 13 and graphically shown in Iig, b,

The data in Table 13 showed that the uean leaf area per
plant was caximum of 3,33 dn® on 60th day of growth and there-
after it was reduced to 29.21 dm” and 23.32 du” on 9Oth day
and at harvest respectively., This reduction in leaf area per
plant after 60th day was probably because of the reduction in
leaf number per plant with the advancement of age of the crop.

Varieties :

smongst the two varieties under study, hybrid CSU-BR
showed significantly maximum leaf area per plant at all the
stages of crop growth as compared with the variety io. 168,
ihe paximum leaf area was produced at flowering i.c¢, on 60th

day after sowing in both the varieties.

Irrigations

The leaf area per plant on 30th day i.c¢c. at grand
grovth stage wes not influenced significantly by the irriga-
tion treatments as the irrigation treatments were not started.
The differcnce in leaf grea was significant at flowering,

grain filling and at harvest and was more due to lrrigatlons
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Table 13 : lean leaf area (dma) per plant as affccted perio-
dically by various trestments,

Treatments Days after sowing
30 60 90 At harvest
Varieties :
CSH-8R 9,20 35.60 3041 22,95
No, 168 8.78 33.05 28.00 23.68
¥ test Sig, Sig. oig. Sig.
Sel s % 0.036 (.069 0,103 0.056
C.b, at 5 0 0.115 0.220 0.329 0.180
Irrigations :
At 0,50 WUE 9,01 33.89 28,35 22.95
At 0,79 Wir 8.97 34,76 30,06 23.68
¥ test NS sig, vig. sig.
I 0,036 0.069 0.103 0.056
C.b, at § 7 - 0.220 0.320 €.180
Sugarcene trash .03 35.36 30,08 2,35
P1 tumen 8.9 33.88 28.83 22.82
o mulch 8.99 33.74 28,71 22.77
i test 218 tig. ;8 Sig.
S 2 0.05%% 0,051 Se07C C.061
c.D, at 9 ¢ - 0.148 0.227 0.177
Interactions
VvxlI I test s o Cig. Lig,
VN T test = ‘ig. i Cig,
IxHM I test Ne NS Cif. NS
¥VxIxM I test Is Le Ie IS
Gencral mean 9.00 .33 29,21 23.32

NS = Nen-significant, vig., = Cignificant,
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at 0,79 LU than at 0,50 wWUI. thug the data indicated bene-
ficial eficet in increasing the leaf area dve to more freocuent
irrigations,

Mulches :

+he leaf area per plant was not influenced significantly
at grand growth stage, at this stage, howevcr, the mulches were
not applied, Iihere was significant Increasc in the leaf area
due to sugarcane trash mulch at flowering, grain filling and
at harvest over bitumen and no mulch treatments, Bitumen and

no mulch treatoents were statistically on par.

Interactions
lione of the interaction was found statistically signi-

ficant on 30th day.

“he interactive efiects of irrigation levels and varie-
ties however, found significant at 90th day and &t harvest,
The data regarding this are presented in Tablc 1k,

Table 14 : Lean leaf area (dm®) per plant as affocted periodi-
cally by varictics x irrigations.

Dagiwﬁger Varieties 572D Lmllrrigatj._ggs:? o
50 days CuH-8R 25.78 31.0%
o, 168 26.92 29,08
I test Lig.
Lo, X 0,103
C.u, at 5/ 04329
+% harvest CSH-8R 22,68 23,22
i.o, 168 23.23 P L
i test vig.
L. o 0.056

C.L. at 57 0.180
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It 1s seen from the data in Table 1% that at 90 days
growth, hybrid CSH-8R applied with irrigations at 0,79 VUF
produced maximum and significantly more leaf arca per plant
than any other combination, The minimum and siynificantly
less leaf area was produced by variety Lo. 168 vith irriga-
tion at 0,50 wWdl,

»t harvest, however, the significantly more leaf area
was observed in case of varlety (o 168 with irrigotion appli-
cation at 0.75 WJk. It was f{ollowcd by the szwe variety with
less number of irrigations and hybrid Cdol-g. vith nmore frequency
of irrigation. 7The latter two cocbinations were on par, The
pininum and cignificantly less leaf area was observed in case of
the couwbined ¢ficcte of less number of irrigotion to hybrid
CuH-811,

The mean leaf area per plant was also affected signifi-
cantly by the conbined effect of varieties ond mulches at 60
doys growth and at harvest., The date pertaining to which are
presented in Table 15,

It is seen from the data in Thle 15 at €0 days growth
the czean leaf area per plant was more in cas<c of hybrid (SH-8k
than variety lio, 168 with all the mulch treatwments. In case of
both the varieties under study, the sugarcenc trash muwlch was
efiective in producing more leaf area per plant than the other
two mulch treatwents vhich were on par. Noxioum leaf area per
plant was observed Iin case of hybrid CLH-8LL . ith sugarcane
trash wulch.



Table 15 : Mean leaf area (dm®) per
celly by varieties x mulc

56

F%ant as affected periodi-
8,

Dgg:iggter Varieties Lugarcane - %iguzei : No

trash mulch
60 days CoH-gR 36 4% 35,08 35.05
No, 168 34.28 2,49 32,40

T test Sig.

Lo, & * 0.126

* % 0.101

C.D, at § 7 * 0,386

** 0.292
At harvest CSE-8R 2,17 22} 22.33
lio. 168 24, 54 23«31 23.2

I test Sig.

Sebiy * 0.027

- G.121

C.D, at 5 7 = 0.080

0 0,354

Note : «

uulch treataent,

L

same variety.

+he comparison of two varieties with the same

The comparison of two muwich treatments with the
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At harvect, varicety Lo, 168 showed significantly wore
leaf area in all the wlch treatments studied than hybrid
Coli-8R, vugarcane trash mulch was effective in increasing
leaf area per plant significantly than other tvo mulch treat-

ments which were on par.

rhe pean leaf area per plant at 90 duys [rowth was
sipnificantly influenced by the combined e¢ffect of irrigation
levels and nulch treatwents, The data of which ax presented

in Table 16,

Table 16 : Fean leaf arca (dm®) per plant at ¢Oth day after
sowing as affected by irrigations x nulches.

Treatments Lugarcane Bitumen Yo mulch
trash

0.50 WUF 29.02 28.15 27 .89

0.75 Wik 31.14% 29.52 29.93

v ot . for the couparison of tuo irrigetion lcvels

at the same mulch treatments, ees 0ol
¢.D, ess 0.595
» 4 o for the comparison of two muich treatients

at the same irrigation levels . ceee 0,156
Caide eos  Col56

It is observed from the data in Table 16 that the more
nunber of irrigations applied at 0.75 «UF hel»ed in increasing
the leaf area per plant at 90 days than less runber of irriga-
tions in all the wulch treatments. sSugarcanc trash mulch
helped in producing significantly more leaf area per plant than
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other mulch treatments in both the levels of irrigations.
Bitumen mulch did not differ frow control in producing leaf
area in both the irrigation levels,

2.+ leaf Area Index (LAI) :

The data regarding 1Al as influenced pcriodically by

varlous treatments are presented in Table 17.

Table 17 : Mean leaf area index as affected periodically by
various treatments,

Treatments _ Lays from sowing
30 €0 90 At harvest

Varieties :
CSH-8R 1.36 .27 4,51 3.40
I;O. 168 1030 1‘f‘090 ‘“*‘.15. ‘2051

Irrigations :

O. 50 i‘iﬁz' 1033 :)J. 02 l+. ::O 3.1*'0

0.75 wil 1.33 515 Hoh5 351
Mulches :

tugarcane trash 1.33 52 L6 %.61

Bitumen l.32 Y. 02 L ,07 3.38

lio mulch 1.33 5.00 4,25 Je 37
General mean 1.33 5,08 4,33 3.45

The data in Tgble 17 indicated that the 1Al was maximum
(5.08) on 60th day of observation and subsecuently it was redu-
ced to 4,33 and 3,45 on 90th day and at harvest respectively.
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Luring the period of 30 to 60 doys growth, in terms of leaf
area as 1AL, was increased from 1.33 on 30th day to 5.03 on
60th day.

Varietles

The data indicated that hybrid Coll-8. showed more 1AL
on 30th, 60th and 90th day growth than variety lo, 168, While
at harvest, LAl was wore in case of variety ¢, 168 than hybrid
CHl-8R,

Irrigations

the 1AL was not influenced on 30th day of growth., Sub-
sequently on 60th and COth day and at harves-t 1.1 was more due
to irrigations applied at 0.75 WUr than irrigations applied at
0.50 LU,

Mulches :

The LAI was more or less equal on 30th day of growth in
all the mulched treatments as the treatments were not effected,
There was increase in the IAI in the treatment of sugarcane
trash wmulch at all the stages of observations. “here was no

influence of bitumen mwleh over control,

2.5 Dry matter per plant and its constitwents :

vata regarding mean dry matter per plans and its compo-
nents as affected periodically by various treatwents are pre-
sented in Tgble 18 and graphically shown in 1ig, 5.

It 1s evident from the Iagble 1B that the dry matter was
increased with the advanccment of the age of the crop. On 30th
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day, the total dry weight per plant was 7.92 ¢ while at A0
days growth, it was increased to 64+.31 g. “t this stage,
maximum dry matter per plant was contributed by leaves and
minimum of 6.50 g by earhead., 4t 90 days growth, the total
dry watter was increased to 98.75 g, out of vhich, maximum
(37.07 g) was contributed by reproductive parts followed by
that of stem (31.71 g). ¥inimum of 25.93 g was contributed
by leaves, At harvest, the total dry matter per plant was
115.49. Out of this raximum of 46,96 g wac contributed by
earhead, The contribution of stem was 37.35 g while 31,62 g

by leaves per plant.
Varieties

.he dry matter per plant of the two varieticc under
study differred significantly on 30th day of growth, Hybrig
CuH-8R produced significantly more dry weight than variety
No. 168.

At 60 days, the dry weight contribution by the reprodu-
ctive part differred significantly, while it was on par in case
of dry matter due to stem and leaves in casc of both the
varieties under study. OJry matter of earhead was significantly
higher of hybrid CSH-8R than variety No, 168,

+t 90 deys, hybrid CSH-8R produced significontly more
dry welght of all three components than variety io. 168. Total

dry welight was also more of hybrid CsSH-8R than variety No. 168.

#t harvest, total dry weight per plant was wore in case

of variety Mo. 168. [he dry weight of sten and leaves of the
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variety Ny, 168 was significantly more than that of hybrid
CGH-8E, In contrast, the dry wcight of earhead of hybrid
COH~8 was significantly more than the earhead weight of
variety No, 168.

Irrigations

Totnl dry welght at 30 duys srowih did notv differ due
to irrigation treatments, However, at this ctiage the treatments

were not effected.

it 60 days and 90 days of growth, the dry welght of all
the three components was significantly more due to irrigations
at 0,79 WUF than irrigations at 0,50 LUF, Total dry weight
per plant vwas also more due to irrigations ot C.75 Wi,

The dry weights of ster, leaves and earhead were signi-
ficantly more due to irrigations at 0,75 W thon due to
irrigations at 0.50 Wl ., ‘he total dry weight ner plant was

thus more in case of zore number of irrigations,

Mulches

The total dry weight per plant did not differ signifi-
cantly at 30 days growth due to muwlch treatments, IHowever, at
this stage mulch treatments were not effected,

it 60 days and 90 dayc growth stages, the mulch of sugar-
canc trash vas responsible for Increcsing cipnificantly the
dry weight of different cotponemts viz, stem, lcaves and repro-
ductive part than the other milch bitumen and no mulcek. The
latter two treatments were on par as regards the stem, leavce

and earhead dry weight at both the stages of observations,
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The dry weights of stem, leaves and earhead per plant
in sugarcane trash wulch were sipnificantly morc than the
other tvo mlch treatments. The dry weights of all the three
components were statistically on par, infase of bitumen mulch

and no mulch treatuents,

Interactions :

ihe Interaction effects of varieties and irrigations
produced significant differences in dry weight of stem and
leaves at 60 days growth and in dry wveight of stwvm, leaves and
earhead at 90 days growth and in dry weight of leaves and

earhead at harvest. The data of which are presented in Table 19,

fable 19 : Mean dry matter (g) of different plant parts perlodi-
cally affected by varieties x irvig-tion levels.

Days Plant Varieties Irrigation levels L, + C.D.at
sowing 20T B %is %2 >

60 S tem CSH-8R 25,4 28,75 0,085 0.271
lic, 168 25.09 29.1k

Leaves Col-8R 30.70 31,37 0.088 0.283
lio, 168 29,0  33.19

90 ~ten Culi-8R 28,49 30,94 0,05  0.17W%
Liv, 168 32,2+ 35.29

Leaves Col-8R 28.55 29.46 G.057 0.183
No. 168 28,64 33,03

keproductive oEeBE. 40,82 44,13 0,089 0.268
parts No. 168  30.88 32,45

At Leaves CSH-8R 26,86 30,24 0.217 0.6
harvest Ho. 168 3374  3..03

. arhead LIH-ER 49,76 51,08 n.151  0.k8%
No. 168 41.87 45,13

The data in Table 19 revealed that variety L., 168 when
irrigated at 0.75 WUF produced sisnificantly rore dry wcight of
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stem at 60 days than the other three couwbinations, It was
followed by CSE-8R hybrid irrigated at 0.75 ~U‘'. However,

at 0.50WUF No. 168 produced significantly lesoc dry weight of
ster than hybrid CSH-8H., similagr trend was also noticed in
case of dry wcight of leaves at 60 days growth.

The data on dry wcight of stem at 90 days growth revealed
that the stem weight of lio, 168 varicty with irrigations at
0.75 WUk was significuntly wore than other three combinations.
It was followed by stem dry weight of same voriety with irriga-
tions at 0,50 VUl. 1In case of both the varictics, irrigations
at 0.795 wUF produced wore dry weight of ster. than irrigations
at .50 WUF,

The data on dry weight of leaves Indicated that variety
e 168 with irrigations at 0.79 Wl produced paximum and signi-
ficantiy more ary weight than other combingtlons, It was follo-
wed by hybrid CSH-8R with irrigations at 0,75 WUI, Variety
No. 1€8 produccd significantly wmo¥e dry weipght of leaves than
hybrid CLH-8L at both the levels of irrigation applications.

ihe dry welght of reproductive parts at 90 days was
noximuwm and significantly wore of hybrid C.li-8l., irrigated
at C.79% Wik than other combinations. At both the levels of
irrigation, hybrid CoH-8R showed maximum dry uviight of earhedd
than variety Lo, 168,

At harvest, the dry weight of leaves was vaximum and
cinificontly more of variety lio. 168 vith irrigaticns at

0.75 WU then rest of the combinations. It wol foliowzd by
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the same variety with lesser frecuency of irrigation., The

dry weight of earhead 2t harvest was maximum In case of hybrid
CuH-8i with higher freouency of irrigation than rest of the
combinations, The same hybrid with irrigations at 0,50 WU
produced earhead welight which was slipgnificantly more than
variety lic. 168 applied with irrigation at both the levels,

In the latter two treatments irrigation application of 0,75 WUF
helped in producing significantly more dry weight of stem than
due to irrigation at 0,50 wlb,

The data pertaining to the dry weight of leaves and
reproductive part at 60 days and that of earhead weight at
harvest as influenced by varieties and mulches combinations

are presented in Table 20,

Tzble 20 : Mean dry matter (g) of different plant parts
reériodically affected by varietics z mulches,

s o a

Plant Varie- Muleches 2. +
parts ties Yugarcanc Bitu- No Leset Col.at S.h,x CuD.R
trash wen pulch 5 at 5%

60 days fram sowing
leaves CSH-8R  32.16 30,76 30.65 0.199 0,600 0.189 0,554
o, 168 32,82 30.36 30,15

iigigdu"CSB’aﬁ 7.48  6.61 6,63 0,136 0,408 C.136 0.39

parts Lo, 168 6.19 L,6h 4,72

At _harvest

L.grhead Coli-8ii 53.43 49,07 uL3.7% 0,269 0.831 0,201 0,587
No., 168 45,38 42,67 42,45

Note : * For the comparison of two varietics/irrigation levels
at the same mulch treatments,

+ Ior the comparison of two mulch treatments at the
same varieties/irrigation levels,
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The data in Table 20 showed that hybrid (SH-8. produced
significantly more dry weight of leaves at (O days than variety
No. 168 with the use of sugarcane trash muich, However, such
difference in two varileties wes not observed in case of other
two mulch treatments. In case of both the varieties, sugarcane
trash mulch was responsible in producing uore dry weight of
leaves than other two mulch treatments. The latter two mulch

treatuents were on par.

hs regards the dry welght of earhead, it vos signifi-
cantly more of hybrid CSH-8R than variety lo. 265 in all the
three mulch treatments, 1In case of both the varieties, use of
sugarcane trash was useful in increasing earhead dry weight

than other two mulch treatments vhich were on par.

The earbhead weight at harvest also sipnlificantly
influenced by combined effect of varieties and wulch treat-
ments., In case of all nulch trectrents hybri¢ CLll-g&: produced
significantly more earhead welght at harvest than variety
Ho. 168, it harvest, sugarcane trash mulch produced signifi-
cantly more dry welight of earhead than rest of the mulch
treatments, in case of both the varietlies under study. Further,
the bituwen mulch produced statistically the same earhead weight
to that of contiol in both the varieties, Illaximum earhead
welght was observed in case of hybrid CoH-8! grovn with

sugarcane trash mulch,

“he pean dry welght of stem and earhead at 60 days
zrowth and earhead weight at 90 days growth and at harvest
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vas influenced significantly by irrigations and mulches com-

binatlons, the data of which are presented in Table 2].

iable 21 : Mean dry welght (5) of stem and earhead at 60 days

and that of earhead at 90 days =5 influenced by

irrigations x mlches,

Plant Varie- Mulches

A +

part ties/ Cugar-  Bitu~ No = oL + -..,at <F # C.D.,at
Irriga- cane men mulch 5 ° 5 %
tions trash _

60 days fror sowing

~tem  0.50LUF 27.51 24,05 24,23 0,233 0.695 0.244% 0.71%
0.75-Ur 32,06 27.48 23.%%

repro- 0,50UUK 6.30 5.39 S, 0,136 0,108 0.136 0,396

ductive

par‘bs 0.751‘UF 7.3‘7 5.86 5'90

90 days from sowing

sepro- 0,50UTT 37.W7 34,86 35,22 0,201 0,627 €.198 0,579

ductive

parts 0.75:dF  29.W% 37,73 37.69

At harvest

- arbead 0.Y0wUF 43,73 Wh,05 4,77 0,209 0.831 0.201 0.587
0.7 5\ UL 51.05 46.86 LG, Lg

Nete : *= lor the comparison of two varietics/irrigationlevels
at the same nulch treatuonts,

+ lor the comparison of tuo mulch treatments at the

same varieties/irrigatlon levels,

ihe data in Table 21 revealed that irrigations at 0.795

WUk produced significantly more dry weight of ctem and earhead

at 60 days growth than irrigations at 0,50 +.U: with all the

three milch treatments,

Use of sugarcane trach mulch produced

significantly wore dry weight of stem and earhead at 60 days
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growth than other two mulch treatments at both the levels of
irrigations. The latter twvo mulch treatments were on par.
The similar trend was noticed in respect of dry wcipght of
earhead at 90 days and at harvest,

3. Growth functions

2.1.1 4Hbselute Growth Rate of plant height

vata on mean periodical AGh of plant height (cm) per
day as influenced by different treatments are given in Table 22,

Table 22 : lilean ACE of plant hreight (com) per day during various
rrowth periods as affected by various treuiments,

Treatments uays fro_;a SO}«ing
31 to 60 61 to 90

Varietieo :

Cll-8R 1.68 1.38

lio, 168 1.39 1,08
Irrigations :

0.50 LUE 1.49 1.19

0.75 WUF 1.7% 1.2
Hulches :

Sugarcane trush 1.81 1.24%

Bitumen i.51 1.31

No mulch 1.53 1,22

Ceneral mean 1.62 l.23

P
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The data in Tabie 22 showed that meon AGLAS plant height
per day between 31-60 and 61-90 days growth pcrlods was 1.62 cm
and 1.23 om respectively which indicated that .GE of plant
height was maximum during 30-00 days period.

Varieties
Mean AGL of plant height was more in conc of hybrid

Csl-8R than variety lio. 168 during both the periods under study.

Irrigatlons

The irrigations applied at 0.75 wUF increased the mean
AG of plant keight during both the periods wader study than
irrigations applied at 0.50 WUF.

Ten"

Mulches

ihe AGE of plant height in cm per doy wol naximum due
t0 sSugarcane trash mulch amongst different mulch treatuments
during the period 31 to €0 days growth. However in latter
period from 61 to 90 days, it was slightly morc due to bitumen
milch than other two muleh trecatments. Zuring the 31 to €60
days period, bltumen and no wuich treatments did not show
marked diffcrence in AGR, tiwllar was the cosc in latter
period of 61 to 90 days in case of sugarcane trash and mo

pulch treatments.

3.1.2 Hclative Growth Rate in plant height (LiGL)

The data on RGh of plant height as infiuenced due to
different treatments during two different periodc of obser-
vations are presented in Table 23,
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Table 23 : kKean RGH of plant heicht (em) per day during
various growth periods as affectcd by various

treatments,
Treatments says from cowing
31 to 60 61 to 90

Varieties :

osl-8R 0. Ods 0,01k

Lo. 168 0,046 0.016
drrigations :

0.50 .Uk Ne0H3 " 0Ll5

0075 !wm OoD""’? 0.015
Lulches :

Lugarcane trash 0.048 0.0k

Bitumen 0o Oltht " «016

No mulch 0o Ol 0.015
General wean 0,045 0.015

The data in Tgble 23 revezled that the mean LG of
plant height of Jowar during 31 to 60 days and 61 to 90 days
growth periods was 0,045 and 0,015 cm per day respectively.
Varieties

Variety lio. 168 showed comparatively wore L.GK in cm per
day than hybrid CSH-8H during both the periods of growth under
study.

Irrigations :

Irrigations applied at 0.7% LU cnhanced LG. in cm per
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day during 31 to 60 days growth period than irrigations at
0.50 wU¥, However, there was no differencc in .G due to both

treatwents during the latter period ol grovth.

~ugarcane trash mulch influenced favourably the RGR of
plant height than other two wmulch treatmentc during the period
of 31 to 60 days growth. However, such diffcr nec in RGR on
helght was not noticed during the latter period of 61 to 90 days
growth,

3.2 Dry matter

3.2.1 Absolute Growth Rate of dry matter (aG.) ¢

The data pertaining to the AG. of dry uatter (g) per day
ver plant as influenced during two different periods of obser-
vation by dfferent treatments are presented in Table 2u,

Table 24 : lean AGE of dry mattcr (g) per day per plant during
various growth periods as affecicd by various

treatmwents,
Varicties :
»H-8R 1.89 1.20
lo. 168 1.84 l.12
Irrigations :
0.50 v b 1076 1013
0.75 \UF 1.98 1.16
Mulches :
Sugarcane trash T o0k 1.13
Bitumen 1.80 1.15
No mulch 1.81 1.13

General mean 1.88 1.1k

-—




72

The data in Toble 24+ showed that the cean AGH of dry
matter per day per plant during two periods undcr study was
1.88 and 1.1+ g respectively.

Varjeties

The AGL of dry matter was more of hybrid CJH-8R than
variety o, 168 during both the periods under ctudy.

Irrigations

Irrigation application at 0.75 U proved beneficial
in increasing the AGR of dry matter durdng both thc perioeds
under study than irrigations at 0,50 WUE,

hulches :

. ugarcane trash mulch favourably infiuenced the AGR
of dry matter during the growth period of 31 to 60 days, than
other two mulch treatments, However, it wac wore or less same
in all the mulch treatwents, during 61 to 90 days growth
perlod,

3.2.2 uelative Growth Rate (EGL) :

ihe data on RGR of dry matter per day per plant as
affected by various treatwents during two periods under study

are presented in Table 25,

The average LGR of dry matter per day per plant was
0,070 and 0.01% g during the periods of 31 to €0 and 61 to
00 days, growth respectively.
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iable 25 : Mecan kGl of dry matter (g) per day per plant during
various growth periods as affected by various treat-
ments.

Ireatuents ways frou sSowing

31 to 60 61 to 90

- ————

Varieties :

Coll-8R 0.069 CL.01¢

ko, 168 0.071 0.014
Irrigations :

0.50 LUk C.068 0,015

0.75 Ui 0,074 0,01k
wlches :

Sugarcane trash 0,072 06013

Bituren 2,009 2,015

Ko mulch 0,068 Ce01h
General mean 0.070 0,01

Varieties

LGl of dry matter per day per plant wac rore of
variety lo. 168 during 31 to 60 days growth neriod than
hybrid Csh-3di, However, during latter period of growth of
61 to 90 days, it was higher in casc¢ of hybrid Cul-&. than
variety lio., 168,

Irrigations

RGL of dry matter per day per plant was more duc to
irrigations at 0.75 WUl during 31 to 60 days srowth period
than irrigations at 0.50 «UF, However, during latter period
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of €1 to 90 days growth, it was slightly more in case of
irrigations at 0,50 WUE,

Mulches

ougarcane trash mulch increased RGi of dry matter per
day ver plantv during 31 to 60 days growth period than other
two mulch treatments, However, during latter period of growth
of 61 to 90 days, it was more or lecs @ame in casc of all the
mulch treatwments,

3e3e3 Net Assing.;g;ion F.ato_e_ ( Nalt YRR

Ao a—r.

bata regarding the NAK of dry mattcr (g/dxn"") per day
per plent as influenced by various treatmentc during two
periods under study are presented in Table 26,

Tgble 26 : ilesn LAR of dry watter (g/dmz) per day per plant
a8 affected during the periods by various treat-
wents .

Treatments __ways froo sowing
31 to (O 61 to G0

Varjeties :

CSH=6i 0.,0971 0.0263

No. 168 0.0999 0.038%
Irrigations :

0.50 .UL 0. 0940 0. 0364

0.75 R 0.1 0.0260
Nulches :

Sugarcane trash 0.1057 0e0347

Bi tumen 0.0963 0.0370

No mulch 0.09€9 0.0365

General mean 0.0991 0.,0363
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The data in Tgble 26 indicated that thc average NAR of
dry matter pér day per plant was 0,0991 and 0,0363 during the
reriod of 31 to 60 and 61 to 90 days growth respectively,
Varieties :

NAR of dry matter per day per plant was slightly more in
case of variety No, 168 than hybrid Csli-8R during both the
periods under study.

Irrigations

NAR of dry matter per day per plant was rmore due to irri-
gations applied at 0.795 WUF during 31 to €0 days growth period
than irrigations at 0,50 WUI', However, during the latter period
of 61 to 90 days growth, it was equal to both the irrigation

levels.,
Mulches :

~ugarcane trash mulch was responsible in increasing the
NAR of dry matter per day per plant during 31 to 60 days growth
period than other two mulch treatuwents, However, during
latter period of growth of 61 to 90 days, it was slightly less
in sugarcane trash mulch. There was practically no difference
in NAR of dry matter betveen bitumen and no mulch treatrent
during both the growth periods.

L, Post harvest studies

4,1 _arhead measurcment studies

Data pertaining to mesn length and girth of earhead and
length and dlameter of peduncle at harvest arc precented in

Tgble 27.
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Toble 27 : YMean length (em) and cirth {ex’ of <orhead ond
length and diameter (cm) of pedunclc at harvest.

Iength of Girth of Iength of Diameter

Ireatments earhead earhead peduncle of
cm cn cm peduncle
cm

——

Varieties :

SHH-8u0 20,62 1Y.99 29,65 0.90
No. 168 1C,12 15.03 2ee33 1.01
i tect w1 c 3. e sig.
O " 059 7029 Tl 0.006
Colsy at § 0.188 0,094 0,651 0.020
Irrigations :
at 0,50 wLT 17.86 15..0 27473 .93
At 0,75 VW 13.68 15.82 28.20 0.98
I test Dig. « i, ig, Sig.
ks * 0.05¢ 0.029 opale 0.006
C,De &t § 0.188 0.0%% 0.651 0.020
Mulches
» ugarcane trash 1¢,06 17,80 7 O8 0.99
Bloumen 18,11 15.22 20,98 0.95
Lo aulch 17.99 15.36 ~6,02 0.93
i test wife vife “1ge Cig,
Tk o e 2 D027 EPRIRE 0,006
Cove At § 5 0.122 0.107 0,513 0,017
Interactions
vx I r test NS “1f. Lo NS
Vx¥ T test Tl iz L0 N
I xM T test N I 3 N&
VxxIx¥i test wiile HIG i NS
Gencral wean 13.38 1o.52 2 00 0.96

. oy o+ —— — PRsea— - .

M. = NHone-significant. - ig. = Lipnificant.
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%,1.1 Length of earhead

‘he data in Table 27 showed that the vern length of

earhead was 18,38 .
Varietlies

M length of earhead of hybrid CUL-0L was signdfi-

cantly more than variety ..-. 142,

Irrigations

Irrigations applied at 0,79 WUl produccd significantly
more length of earhead than due to irrigations apnlied at
0,50 WUk,

rulckes

Three rulch treatments showed significantly different
influence on mcan earhead length, Use of sugarcaone trash mulch
helped in significantly increasing the earhead length than
bitumen and no mulch treabtments, 3ituwen also produced signi-

ficantly wore earhead length than no mulch trcatment.

Interactions

The interaction effects between varieties and mulch
treatments and between varieties, irrigations and mulch treat-
ments were statistically significant. The data of which are
presented in Table 28 and 29, respectively.

iata in Table 28 revealed that the lenpth of earhead of
hybrid CsH-8i: wvas significantly vore than varlety lio. 168 in
all the mulch treatments, In both tke varicties under study,
sugarcane trash mulch was responsible in producing maximum
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iable 28 : Mean length (cm) of earhead as affectecd by
vorieties x mulches.

Treatments ugarcane trash  Bitumen lNio mulch
cn cn cm

CoH-8R 21.71 20,22 19.95

lic, 168 16,41 16.00 19.96

Ler o ior the conparison of two vurieties at T

same mulch treatments, coe 0,108
C.o, ces oo 0330
Lok, for the comparison ¢f two mulch treatumcnto

at the same varieties. eee 0,085
Cots ces 0248

Table 29 : hean lengtn (cm) of earhead as affvcted by varie-
ties x irrigations x mlches.

Treatments Cull-8hR lo. 168

0.50 UEF 0.75 WUF 0.0 W& 0.75 WOF

- o ———ca— e e e A e e S B A b T

ugarcane trosh 2,25 22,17 16.20 1€.62
Zituren 20,00 2045 10,62 16.33
Lo mulch 16,70 20420 17 .69 16.27
Cel » for the comparicon of tuo varieties at tic

same pulch treatments, oee 0.108
\;.D. L3 3 3 LK A ) [ O 4 0.330
.ot . for the comparison of to mulch treatments

¢t the sawe variccics Jirrigotion

1evels - . a0 0.085

C'Dn ¢ s o e o e s 0.2)"‘8
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and significantly more earhead length than bitumen muleh and

no mulch treatments which were on par,

The mean earhead length, in all muwlch treatments, was
caximum and significantly more of hybrig Cull-8R irripated
with 0,75 WUF ( Table 29 )., The sare was followed by same
hybrid with 0.50 LUI. In case of variety L. 1€8, also, under
different mulch treatuments, application of irrigations at 0.7%
UK was responsible in producing sijmificantly uorc earhead
length than irrigation at 0,50 ., {ugarcanc trash mulch
significantly increassed the earhead length in all the cowmbi-
nations of varieties and irrigations than other two mulch
treatments which were on par and almost all coubinations
except the combination of CSH-8R and irrigations at 0,20 WUF,
wherein bitumen increased earhead length than controi. Hybrid
LBi-8R irrigated with C,79 WUl and with sugarcane trash mulch
produced maximum and significantly more earhcod length than
all the rest of the coebinatlons.

¥.1.2 Girth of earhead :

vata in Table 27 showed that there wes 15.52 cm mean
girth of earhead.

Varieties

Cirth of earhead of hybrid Jul-8: woo cigndficantly more
than that of variety lio. 168,

Irrigations

Irrigations at 2,75 YUl increased the girth of earhead
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significantly than due to irrigations at 0,70 LUT,
ulches :

~ugarcane trash mulch caused increase in girth of earhead

significantly than other two mulch treatments which were on par.

Interactions :

Girth of earhead was influenced significantly due to
varieties and irrigation treatments cowbination:s, 7The data
of the same are presented in Table 30,

Table 30 : Mean girth (cm) of earhead as affected by
varieties x irrigations,

Treatments 0,50 WUF 0,75 WUF
CSH-8R 15,83 16,16
weliy A 0,029
C.D. 0.4 0%

The data in Table 30 indicated that thc girth of ear-
head was waximum and significantly higher duc to hybrid CSH-8R
when applied with irrigations at 0,75 WU} then rest of the
combinations., It was followed by the same hybrid with less
frequency of irrigations. In variety lio. 168 clso similar

trend was noticed.
Lk.1.3 Length of peduncle :

The mean length of peduncle was 27,00 cm o5 revealed
from the data in Tazble 27,
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Varieties

The length of peduncle of hybrid COI-8R was signifi-
cantly more than peduncle length of variety l.o. 168,

Irrigations :

More frequent irrigations applied with 0.79% L.UI increased
the mean veduncle length than less number of irrigations at
0.50 WUF,
Hulches :

vugarcane trash mulch was responsgible in increasing the
average peduncle length than other two mulch treatments which

were on par.

Interactions :

The interaction effects of the combination of varieties
and mulch treatments were found statistically significant, The
data of the same are given in Table 31.

Table 31 3 Mean length (cn) of peduncle as affected by
varieties x mulches,

- ——

Treatments cugarcane-trash  Bitumen No mulch
CCE-8R 31.12 29.75 28.10
lio. 168 24,85 24,21 23.95
5,L. for the comparison of two varieties at the same
mulch treatwents. eee 0,407
Covs ees 1.242

L+ . for the comparison of two mulch treatments
at the same varietles . eee 0,352

C.DO ® e e *e o - e 1.028
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the data in Table 31 evidenced that in all the mulceh
treatments, hybrid CUH-~8R produced more pedumncle length than
variety lo. 168, In both the varleties under study, sugarcane
trash mulch caused significant increase in meon peduncle length
than other two mulch treatments which were on par in variety
No. 168 while in hybrid CSH-8R bitumen produccd significantly

more peduncle length than controi.

k,1.4 Liameter of peduncle

On an average, 0,96 cm diapeter of neduncle was observed.
Varieties :

The data in Table 27 revealed that the mean diameter of
peduncle was significantly wore in case of variety Ilp. 168 than
that of hybrid CH-8R,

irrigations
Irrigations applied at 0.75 LUl incrcased siynificantly
the diameter of peduncle than irrigations duwe to C.50 WUT,

Hulches :

{ugarcane trash mulch caused significant increase of
peduncle diareter than other two mulch treatments., FPeduncle
diameter was increased significantly by bitumen nmulch than

no mulch,

Interactions

Nonc of the interactlon effects on pecduncle digmeter

was observed,
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L, 2 Larhead weight studies

~ata regarding mean weight of earhead, weight of grains
per earhead, weight of bhoosa per earhead, number of grains per
earhead and thousand grain welght as influenced by different
treatments at harvest are presented in Table 32,

L,2.1 Weight of earhead :

The data presented in Toble 32 revealed that the mean
welght of earhead was 46,96 g.

Varieties

welght of earhead of hybrid CSH-8R was significantly
more than that of variety lig. 168.

irrigations

weight of earhead due to the irrigations at 0,75 WUI
was significantly wore than due to irrigations at 0,50 WUE,

Fulches :

Sugarcane trash mulch increased significantly the
earhead welight than other two mulch treatments, vhich were on

par,

interactions

The rean welight of earhead was significantly influehced
by the different combinations of varieties and irrigations,
varieties and mulch treatments and irrigation and mulch treat-
ments, The data of the sare arc presented in Trble 33,
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Igble 32 : Mean welght of earhead, welght of grains per earhead
velght of bhoosa per earhead, number of grains per

various treatments.

earhead and thousand grain weight (¢) as affected by

telght of tweight of Yeight of liumber of Thousand

Treatments
earhead grailns/ S grains/ grains
carhead earhead earhead weight
(g) () (g (g)
Voricties :
L P- 81 50.52 42,76 7,67 143,99 32.15
lio, 168 43,50 .80 8,85 1536,78 242
I test <18, Lig. “ig. - iE, Sig.
el * nel51 0.082 Nel52 3.643 0,022
C.u, at § 0. 484 0.263 0.485 11.650 0,071
Irrigations :
~t 0,50 WU L5.81 37.99 7.98 1486,12 28,68
ot 0,75 Wil 48,10 39.58 8.5 1700.66 28,89
1 otest wife Sig. Sig. ~ig. Lig,
welie 0.151 0.082 0.152 o043 0.022
e 8t 50 0484 0. 263 0.989 11.G650 0.071
Hulghes
usareane 40,40 40,86 8,58 15131.18 28,86
trash
Bitumen 45.87 37.86 8.09 g, 05 28.00
Lo mulch L5.60 37.63 8.12 145.75 27.99
I test sig. Sig. “ig, afe vig.
Ceme E e10L o101 04133 S07 0.026
Coe at § 90 .00 0.20h 0.388 10,00 0.075
Interactions
vxI F test ig. L ig. It o sig.
VM I test vig. nig. 13 e Lig.
IxM T test e, tig. Lo I cig.
VxIxM I test s oS! NG i NS
General wean 46,96 8,26 1490,40 28.29

- -

38.79

-

I, = Non-significant,

e T T —————— gt A -

ige = wvisrdflcant.
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£gble 33 : Mean welght (g) of earhead as affected by various

intcractlons,
(a) Varieties x Irrigations :

Irripation treatments }
Varieties m 0.8 Wl o lugct C.iv, at § %
{sH8l. 49,76 51.08 0,151 0.484
lo, 168 41,87 45.13
(b) Varietics x fulches
Varieties _____lulches — ....m,,_i‘i:. —— +
a sugarcane DBitumen lNo S L wer,.a &L + C.D,at
) trash .ulch . 55 . 53
-8R 53.43 40,07 3.7 0.26 C.031 0,201 0.587
ho. 163 45,38 42,67 Lo kg
(e) lrrigatlons x Mulches
Irrigations L.ulches A + .
-ugarcane Bituwen nNp LIor e ‘T + C.D.a
trash ruleh 5 . 5 %
0.50 WJT L.8,73 W, 95 W 77 0,269 C.331 0.201 0.587
0.75 Wb 51,05 W6.80 46,49
Note : * Yor the comparison of two varictics/irripgeotion

treatrents at the same mulch treatoont,

Ior the commarison of two mulch trcatwents at

the same variety/irrigation trectrcnt.
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The data in Table 33(a) revealed that hybrid CSH-8R
with irrigations at 0.7% WUl produced significantly more
earhead weight than rest of the combinations. “his was followed
by the seme variety with irrigations at 0.50 1 U:. Cimilar trend

wvas observed in case of the variety lio. 168.

the data on coubined effect of varietics and cifferent
nuiches in Tgble 33(b" indicatcd that hybrid .o .-3. produced
cignificantly more earhead weight than varicty llo, 168 in all
pulch treatments, JGugarcsnc trash muwlch incrcased the mean
earhead weisht of both the varieties than other two wuleh
treatments, which were on par. Aipplication of cugarcane trash
pnwlch in hybrid CSH-8L. procduced maximum and significantly more

earhead welght than rest of the combinationc.

Data in Table 33(c) indicated that with all mulch treat-
ments, irrigations at 0.75 WUF proved beneficinl in increasing
the earhead weight than irrigations at C,50C .1, Sugarcane
trash mulch increased the earhead weight simnificantly than
other two mulch treatments, which were on par at both the
levels of irrigation. The combination of sugarcane trash mulch
and irrigations at 0.75 «.UF produccd maximum ond signdficantly

more earhead weight than rest of the combinations,

The interactions effects between all the three factors
under study were not statistically significant.

4,2.2 leight of grains per earhead

The mean weight of grains per earhead wac 38.79 g as 1is
noticed from the data in Table 32.
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Varleties

Hybrid Cli-8h produced significantly more weight of
earhead grains than variety No. 168.

Irrigations :

More frequent irrigations at 0,795 .UI' proved helpful
as 1t increased significantly the weight of earhead grains
than less frequent irrigations at ©.50 .U:.

Mulches

sugarcane trash mulch helped in Increasing signifi-
cantly the welght of grains per earlead than other two mulch

treataents, which werc on par.

Interactions

The cignificant interactions effects werc noticed due
to the combinations of varieties and irrigations, varieties
and muwlches and irrigations and mulches. The data regarding
the same are presented in Table 34.

The dats in Table 3M(a) showed that hybrid CsH-8R when
irrigated at 0.75 VUE produced significantly more weight of
grains per earhead than rest of the combinations. It was
followed by the same hybrid with irrigations at 0.50 WUE,
Similar trend was also noticed in variety io. 168. 411 the
four combinations differrcd significantly from each other in
thelr effects on mean weight of grains per earhead.

Data in Table 3 (b) evidenced that in all the three
mulch treatments, hybrid CSH-8R produced sipgnificantly more
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Table 3% : leoon veisht (o, of craine ner corbecd oo affected by
various interactions.

(a) Varietics x Irrigations

Varieties oo Arrigationc o2 SJD, at
0,50 T 0.75 Ui 5

Cul-8R Yo, 3,06 T 080 0.263
Lo, 163 2.7 37,00

(b) Varieties x Mulches :
. ... ¥adches  ___~ __® T T T T
Varieties ~uwgarcane bituwen .o O P i -+ Ceb,at

trash mulch - 5, 5 7

Cul'=8R 45, 30 41,56 Ll.,41 0.002 0,606 0.219 0,639
No, 1€8 L2 M.al 33.86

(¢ Irrigations x Lulches

hpaaiipsioiy v

Irrigations ____ twlekes oo *
.ugarcane Lituwen o “o ee sat i # CLD.at
trash udich 5 5 &

0,50 ulr 29,62 7.28 .06 C.,°C2 65,606 0,.M9 0.639
0.75 WUl 42,10 384 38,21

— - o R

lote :+ * Ior the couparison of two varictics/irrisotion
treatments at the same vulch trco aicut,
+ 1or the comparison of tuo wwlch treauments et
the Come varicty/lrrigation teootr. L.
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welght of pgrains per earhead than variety iir. 168. 1In case of
both the varieties, sugarcane trash increased significantly
the weight of grains per earhead than other two mulch treat-
ments, The latter two showed statistically same effects. A
combination of hybrid CSH-8R with sugarcane trash mulch showed
naximum and significantly more wean welght of grains per ear-
head than rest of the combinations,

Data in Tgble 34(c) showed that irrigations at 0,75 WUI
increased the mean weight of grains per earhead significantly
than irrigations at 0,50 WU in all the mulch trcatmwents,
Sugarcane trash mulch increased the grain weight per earhead
than other two muwlch treatments in both irrigation levels. The
latter two mulch treatwments were on par. The combination of
sugarcane trash and irrigation at 0.75 VUF producec maximum
weight of grains per earhead.

4.2.3 welght of bhoosa per earhead

W ——— f—— e o S

The data presented in Table 32 showcd that during summer
the mean weight of bhoosa per earhead was 8.26 g,

Varicties :

Hybrid CoH-8h showed significantly morc woight of bhoosa
per earhead than variety o, 168.

Irrigation

Irrgations at 0,7% WUF increassed sisnificantly the
welght of bhoosg per earhead than the irrigations at 0.50 WUF.
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Mulches

cugarcane trash mulch increased significontly the mean
welight of bhoosa per earhead than other two mulch treatments,

which were on par.

Interactions

s ans

Nonc of the interactions effect was statistically
significant,

k,2.4 Number of grains per earhead

The average number of grains per earhead observed was

1490,40 (Table 32).
Varietles :

The number of grains per earhead was significantly more
of variety lip, 168 than hybrid GGH-8R,

Irrigations

More frecuent irrigations (0.79 WUF) influenced signi-
ficantly the number of grains per earhead than less frequent
irrigations (0.50 WUF:,

Mulches

Jugarcane trash was responsible for increacing the
nuber of greins per earhead significantly over the other two
mwulch treatments, which reculted in producing ctatistically
equal nupber of grains.

Interactions
None of the interactions was found ctatistically signi-

ficant.
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%,2,5 .housand grain weight

‘he mean thousand grain weight observed was 28.29 g

(Table 32).
Varijeties :

The thousand grain weight of hybrig CIll-8R was signi-
ficantly more than variety No, 168.

Irrigations

The thousand grain weizht was significontly wore due to
more freguent irrigations at 0,75 L.UF than the irrigstions at
0.50 WU,

Mulches
Use of sugarcane trash as nulch was responsible for

increasing thousand grain weight significantly over rcualning
two mulch treatments, which were statistically on par.

Interactions

The interactions effects due to combinations of varieties
and irrigations, varictles and mulches and irvigaotions and mul-
ches were found significant., The data pertaining to which are
presented in Table 35,

The data in Table 35(a) rcvealed that hyb:1id CSH-8K
vhen irrigated at 0.75 WUl' produced significantly maximum
thousand grain weight than rest of the combinations. It was
followed by the same hybrid with irrigations at 0.50 UiL.
Sinilar trend was also observed in variety .. 168. +11 the

combinations differrec significantly from cach other.



Table 35 : Feon thousand grain
fakeraction..

“
P

(a; Varicties x Irrigacions

W v . A A8 St s s 4

Varieties

Irrigetions

92

weipht () oc affected by various

-

C.50 WUk

0.75 LUr

Co He8K 31.77 32,93 3,008 0.071
I‘iO. 168 23.59 5”5.25
(b) Vagrietics x [ulches
FWlches = ° TR T T
Varletles o toans Lituren o 1 TUNat Tz CLD.at
trash rulch 5 ¢ 5 7
CLE=8F 30,64 31,92 31,90 J.05Y 4,198 0,052 0,153
No, 16& 25.09 24,09 24,09
(e¢) Irrigotions x Muwlches
T T R o T T T ey s mm e e e
- nulehe o o . «
Irrigatlons o rcane Ditumen 5o Sox T, BTy Chlat
trash muich L9 5 2
0.0 LUF 27,04 27452 27,49 0,003 1,103 0,002 0.153
0,75 ' UF 20.€9 28.4¢  °TL50

.

. »

Wote

e n v W Mar oy T ——— ) o

Lor L corparisen of tuo varictico/irvlgation

LR

tratments at the sare rulch trcatrmonk,

Scr the comparisoan of two mulceh tiviotonte ot

the same variety/irrigation trectrint,
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oate in Table 35(b) indicated that hybrid Cul-8R
produced significantly higher thousand grain ucight than
variety Lo. 168 with all mulch treatuents, Usc of cugarcane
trash as mwlch in hybrid CSH-8R produced mpaximum thousand
groin weight than rest of the combinations. The biltumen mulch
did not show significant increase in thousand grain weight over

no mweh treatment in case of both the varieties.

Data in Tgble 39(c) showed that ror frecuent irrigations
(C.75 LUF) produced significantly higher thousand grain weight
than less frequent irrigations at 2.%0 »UI with a2l nulch treat-
ments, Usc of sugarcane trash mulch with morc freoquent irriga-
tions at 0,75 WF produced highest and significontly more
thousand grain weight than rest of the combinations. Other
two mulches were statlistically on par.

5. Yield

Lata pcrtaining to grain and zadbi yield ond grain to
Ladbi ratio as influenced by different trectoments are nresented
in Table 36 znd graphically depicted in Fig, 6 .
5.1  Grain yield

The data in Table 36 reveclied that on an average 48,50
a/ha of jowoyr rroins were harvestcd Jurding cunt.cey 1977.
VYarjeties :

The two varieties under study produced cipnificantly
dd fferent grain ylelds. Hybrid (-8l produccd si-nificantly
pore grain yield than variety il», 168,
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Yable 36 ¢+ la of guiwds (/e xd seubi ( SLia, o oftfected
by various treatrents,

- an et b s - a—

Trcatments JIrein adbi Sredns bl

(2}

larieties
S8 55.47 08,k 1.77
10, 163 W 107.%% 2,60
Totezt iz, -1, ~
Lol o 0.275 2,635 ~

Irripations

o Gey0 wé, g9.38 2,16
At 0,750 0 50.88 106.79 2el0
 test - e i -
L o o 3275 C.635 -
Celie 0t § ¥ £.870 DG -

i ulches .
ugoreane trash 51.42 108,38 2411
Litunen L7.01 102,09 Jel2
o wuwich 46,73 130,79 2415
I otest iz, S 1g. -
Lebie k£ 0.2256 C.u82 -
vewe QT § Y el 1.693 -

interactions :

Vxl1 I test S e N> -
vV x N . test wig, lio -

1 X i > tC"-”t “’iC. h—ii:;n -~
Va Izl T otect S -

Hneral reon Wy,50 103,77 Cell

-

2

B T Wit A R 5 i o sy e e A i o, 7 Wt A e o e -

N Lon-rinificant, cLe. = cieplfiernt,
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FIG.6 MBRAN YIZLD OF GRAIN AND KADBI (g/ha) A8 AFFECTED BY VARIOQOUS TREATMENTS
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Irrigations :

lore number of Lrrigatlons applied at 0.75 LI were
responsible for increasing the grain yield significantly than
with the less number of irrigations at 0.50 ..UL,

Mulches

Us¢ of cugarcane trash muwich signdficontly increased
Jowar grain yields than the bitumen muich trcatment and no
mulch treatment. The latter two produced statistically equal
yields, Bitumen mulch did not help in increasing jowar grain
yields.

Interactions

Jowar grain yields were also influenced sisniflcantly
due to interactions effects of varieties and irrigations,
varieties and mulich treatments and irrigetions and mulch
treatments., The data regarding which are presented in Table 37.

A glance at the data in Table 37(a) indicated that in
case of both the varicties, more number of irrigations at 0.75
WUF produccd significantly wore yleld of grainc than irrigations
gt 0.50 wUI, In casc of both lLrrigation treatments, hybrid
Sli-8R cignificantly out ylelaed variety llc, 208, The hybrid
CLil-8 irrigated with £.75 ¢ Jb ylelded mexlous and signifieantly
more than other three combinatliorc, It was Iolliowed by the
sope hybrid wvith couparatively less number of irrigations
(.50 wur i,

ke data in Table 37 (k) showed thet in case of both
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Table 37 : iican grain yicld (g/ha. as affectcd by various
intaractlons.

(a) Varieties x Irrigations :

.-

Varieties Irrigations Celat C.L. at
0.50 wir 0.75 WUr 57
G180 54, 50 “O M Col275 0.80C
:-00168 3‘-'065 !‘1‘5032

L T e e T T T o R

(b, varieties x i.ulches

-

A i T Mud ches - N +
Voriet los susarcane  itwen  No cee & C b Loz CU ab
trash mulch g 5 <
Cul-8n 5«39 53.76 52,31 0,573 1.832 0.511 1,491

R s e W e —— i et e W g W m i  a k mAe wee b i —————

(c) Irrigotion x lMulches

Irrigation _.ldekes o o +
sugarcane Bitunen Lo L+ . il & CDat
trash wuleh ct 55 i
0,50 VIt 4+8.30 L0.08 W.,81 0,573 1.837 C.511 1.491
C.75 Wil 5453 k0,23 k3,79

lote : * Ior the comparison of two varietics/irrigation
treatments at the same nuwlch treacront.

+ sor the comparison of t..c mwlch trocirrnts at
the same variety/irrigation treatment.
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the varieties under study, sugarcane trash muwlch produced
significantly more grailn yleld than other two mulch treat-
ments, which were on par. In all the mulch treatments, hybrid
Coll-8L. significantly out yielded the variety iin., 168. Hybrid
CSH-B8R with sugarcane trash mulch produced poaximum and signi-
ficantly more grain yield than rest of the cowbinations, It
was followed by the same hybrid with other tvo rulch treatments

which were on par.

ibe data in Table 3B(c) evidenced that with both irri-
gation levels, application of sugarcane trash wulch was signi-
ficantly beneficial than other two mulch trcatrments, The
latter two mulch treatments produced statistically similar
yields in case of both irrigation levels, Higher frequency
of irrigations proved significantly superior in respect of
grain yield than lower frequency of irrigatlion. In all the
three mulch trcatmentc, sugarcane trash wulch with irrige-
tions at 0,75 WU produced maximum ang sipgnlficuntly more
grein yield than rest of the combinations, The next vest in
order were the two comblnations of two mulch treatments with

irrigations at 0.75 WU, which were on par.

50 2 K—ﬂ@; Yield H

The data regarding kadbi yield presented in Table 36
revealed that on an average 103.75 g/ha of ;adbi were harvested
per hectare,

Varieties :
Kadbi yield of the varlety No. 168 was sipnificantly
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more than that of the kadbi yield of hybrid Clli-8R as 1is
seen from the data in Tgble 36,

Irrigations :

More number of irrigations given at 0.79 \.UF caused
sipnificant increase in kadbl yileld than duc to the 1irriga-
tions at 0,50 WUF,

Mulches :

Application of sugarcane trash muleh proved beneficial
as it increased significantly the kgdbl yield than other two
muwlch treatments, Use of bitumen as mulch did not increase
the adbl yield over control.

Interactions

“he Ladbi yield was influenced significantly by the
combined effccts of irrigation levels and uwlch trcatwments,
the data of vwhich are prescnted in Tabic 38. ik other

interactions effects were not statistically cipnificant,

Table 38 : leon kadbl ;ield (g/ha, as affected by irrigation

mnulches,
“reatments vugarcanc-trosh  Biturmen Lio muleh
0.50 LUr 103.26 97.53 97.53
0,75 Wi 113.49 102,73 104,19
Jel o for the comparison of two irrigation trcatments
at the same mulch treatments, oo 1,314
U.L’. o e e s e L 3.995
el , for the comparison of two mulch treatrentc
at the same lrrigation treatwents e . 14173

V.D. se e see s oo 30’*’30
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The data in Table 38 showed that the usc of sugarcane
trash as mulch proved significantly useful in increasing
kadbl yields than other two mulch treatmentc with both the
levels of irrigations, Bitumen mulch and no mulch treatments
did not differ significantly in case of both the irrigation
levels, Irrigation application at 0.75 VU cuused signifi-
cant increase in all the three mulch treatrents over irriga-
tions at 0.50 WUF, Use of sugarcane trash mulch and irrigs-
tions at 0,75 WUF produced maximum and significantly more
kadbi yleld than rest of the combinations,

53 Grain to kadbi ratio :

ihe data in Table 36 indicated that the ratio of grain
to kadbl was 2.1% during summer.

Varieties :

Grain to kadbl ratlo was wider in casc of variety
No. 168 as compared to hybrid CSH-8R.

Irrigations

Irrigation treatments did not show marked influence
on grain to jadbi ratlo of Jjowar. However, it was slightly
wider with less number of irrigations at 0,50 .UI than more
frequent irrlgations at 0,75 WUF.

Mulches :

In case of no mulch treatment, grain to lLadbl ratio
was wider which was followed by bitumen mulch and sugarcane
trash mulch,
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6. Chemical studies

With a view to assess the total nitrogen uptake by
Jowar varieties with and without mulich, under varying levels
of irrigation, the chemical studies in respect of percentage
nitrogen in different plamt parts, including grain was deter-
mined at harvest., The detalls of which are as under.

The data regarding nitrogen concentration in different
plant parts and uptake of nitrogen per plant and its parts and
total nitrogen uptake per hectare at harvest as influenced by
different treatments are presented in Table 39,

6.1 Percentage nitrogen in different plant parts :

The data in Table 39 revealed that on an average Jjowar
grain contained 1,39 per cent nitrogen. The mean percentage
of nitrogen in stem and leaves during summer was 0.+ and 0,74,

respectively.

Varieties :

The percentage concentration of nitrogen in different
plant parts at harvest was more in case of thc variety No. 168
than the hybrid CSH-8kL.

Irrigations :

The percentage concentration of nitrogen in grains, stem
leaves was more in case of less number of irrigations with
larger interval than more number of irrigations with shorter
interval.
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rable 39 : lcan concentration of nitrogen per cent in dlficrent plant »arts and uptake of
nitrogen per plant and per hectare as affected by various trcatments.

Treatwents ~~ litrogen per cent — Uptske of nitrogen{g /plant __ Total uptake Protein
Srcin Gtem | lcaves | Crain  otem Leaves Toted of nitrogen per
‘ (kg/ha) cent
Varsetice :
vOH=3R 1.35 O C.73 C.577 0,145 0.208 0.930 131.1% 8.l
lin, 168 l.+2  0.k0 0.75 Oy 0,188 0426C De D 132.16 G.88

Lragotions

C.50 WU L2 046 075 0.537 0,168 0.22¢ De O3 130.94 8.88
0.75 2% 1,30 02 C.72 0.53C D416k 0.239 24934 131.79 3.50
sugarcanc 1,35 Q.2 0.71 0.550  0.170 0,236 e 956 134.55 SIRE
trash

Bitumen 140 0ky 0.76 0.530 0,162 O0u234  1.926 130.08 8.79
No mudlch 1.4kl 26 0.75 0.530 0,165 0.232 «027 130.22 8.81
Gereral 1.39 O.uh Co7 0.536 70166 0.2  1.936 121.65 8,66

mean

10T
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Mulches :

The jowar plant grown without mulch showed higher
concentration of nitrogen in different plant parts, studied
as compared to bitumen mulch and sugarcane trosh mulch.
However, the differences were larger in case of sugarcarne
trash mulch and no mulch treatment as compared to bitumen
mulch and no mulch treatment.

6,2 Uptake of nitrogen per plant

The data regarding the uptake of nitrogen per plant
and by different plant parts presented in Table 39 showed
that the mean total uptake of nitrogen by the Jowar plant
under sumer conditions was 0.936 g at harvest. Out of which
0.536 g was in grains, 0,166 g in stem and 0.23% g in leaves,

Varieties :

The data regarding uptake of nitrogen by Jowar plant
and its components at harvest of the two varicties under
study revealed that the total uptake of nitrogcn per plant
was more in casc of variety No. 168 than hybrid CcH88R. The
similar trend was also evidenced in case of thc uptake by stem
and leaves of Jjowar plant. Howcver, the uptoixc of nitrogen
through grain was more in case of hybrid Csli-&. than No, 168,

Irrigations

ihe total nitrogen uptake by the jowar plani under
sunper conditions was also influenced by the irrigation treat-
ments, It was more in case of irrigations with n.79 VU than
.50 WUI'. uUirdlar trend was also observed in casc of the
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uptake of nitrogen in leaves, 1In case of groin ond stem the

uptake was more due to less number of lrrigations at 0,50 UL,
kulches :

sugarcane trash mulch favourably influenced the nitrogen
uptake by total plant and also its components than bitumen
mulch treatment and no mulch treatment, The latter two showed
almost similar effects on nitrogen uptake by the plant and its

components,

6.3 Total uptake of nitrogen per hectare

The data regarding nitrogen uptake per hectare presented
in Torble 39 revemled that Jjowar under summer conditions removed
on an average 131,65 kg of nitrogen.

Vorieties

There was slight differcnce in per hectare nitrogen
removal of the two varleties, Varicty Lo, 168 rcmoved slightly
more nitrogen per hectare than hybrid CSH-8R.

Irrigations

Nitrogen removed by Jowar from one hectorc was slightly
more in casc of irrigations at 0,75 WUI' than due to irriga-
tions at 0.50 WUF,

Mulches :

Mulch treatments showed the differcentlicl effect on
per hectare nitrogen removal by jowar plant. ..ugarcanc trash
mulch increascd the nitrogen r~moval per hectore than in other

two treatments, The latter two treatments did rot show the diff.
erenec,
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6.1 Crude protein in grains

Crude protein content in sorshum grains oo influenced

by varicus treatments are glven in Table 39.

rhe data in lable 39 indicated the average crude protein
content of 8,6( per cent in jowar grains grown under summer

cond tions.
Varie tifg_ :

The data indicated that the crude protcin contents in
the grains of the varlety No, 168 was more than hybrid CuH-8R
indicating thereby that the grain of variety lio. 108 is of
better quality than the grain quality of hybrid Jsl-8h.

Irrigations

The percentage protein content was more from the treat-
ment of irrigation application at 0.50 .UF than irrigations
at 0.75 WUE,

lulches :

The percentage protein content was 2lso influenced by
muWlch treatments, It was more in control thon mulch  treat-
rents, Lugarcare trosh mulch showed considerably less percentage

of protein in grains than bitumen pulch treatment.

7. foil moisture studies
The data regarding the cummulative evaporation values,

number of irrigations, interval between sWwceessive irrigations

are presented in Table 40,
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Table 40 : Cuymnulative evaporation values, numicr of irrigations,
interval between successive irrigations and average
interval as per irrigation treatwents,

lrriga- Lvapo- No.of Interval between succescive irrigation
tion ra- irri- turns (days)

treat- tion ga- Comoon A T T
As per treatments Av,
nents o tions %ﬁéga_ number: daye
X3 2 3 Lk 56 7 8 9 10
SOW-~
ing
01'3150 1u 8 0 12 21 ik 1+ 16 1% 16 - - 14,5
1
oigs 96 10 0 12 21 10 91i¢ 1C 12 9 11 10
U

It is seen from the Table 40 that in toth the irrigation
treatments, three irrigations werc common. ‘here were five
irrigations applied excluding three common irrigations in the
treatment where irrigations were applied at 0.50 WUF while seven
irrigations gpplied in aduiition to three common ilrrigations in
the treatment of 0,795 VUF, The average intervolc between two
successive irrigations were 14,5 days and 10 days in the treat-
wents of irrigetions at 2.5 LUF and 0.75 '’ respectively.

The data regarding the soil moisture percentage arc
presented in Table L4,

'‘he data from the Table W41 indicated that there was pra-
ctically no difference in soil moisture percentages after irri-
gations in all the treatmentc and both the | I's. However, the
s0il moisture percentages beforc irrigations dlfferred ih

dl fferent txcatrents,
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Varieties

The soll moisture percentages beforc irrigotion were
practically not influenced by hybrid CSH-8R and variety lo.168
at both the depths,

Irrigations :

The coll moisture percentages bufore irrigatlons were
hizher in 0.75 ' UI treatment as compared to thoce in 0,50 U

trcatment.
bulches :

fugarcane trosh used as mulch showed uor $oll woisture
perceiitage Lefore irrigation than bliumen and no wulch treat-
ment. Dituwwen mulch and no mulch tratpentc, showd precti~
cally no diffx rence in soll molsture perccntas o wefore irrig:-

tlons,

tYhere were highcr soll wmoisture percuntases in all the
nuwich treatments with irrigations at 0,75 Ul than those with
irrigations at 0,50 Wli.

8. ther studies

8.1 welght of weeds

the data regarding dry welght of wecds removed at
harvest fron differcnt treatments are presented in Table 52,

Data in Table 42 evidcnced that on an average 0,668 kg
of weeds were observed per plot (5.89 g/ha) al harvest,

Varieties :
The dry weight of weeds per hectare wac not influenced
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Table 42 : Mean dry matter (kg) of weeds per plot and ger
hectare as affected by variouws trcawents a

harvest.
Treatments Dry matter (kg) of wecds
Per plot Fer hectare(q)
Varieties :
Coll-8&:. 0,660 Yo 31
line 168 0,677 Ye 07
I test N 1.
vl & 0,043 0430
Covy, b 9 & - -
irrigations :
Wt 0.50 LUF 0,561 0%
-t 0.75 W UF £.776 6.8
Iotect s5ig,. 18
Lot e 0,043 .32
C., at 5 % 0.137 l.21
Iulches :
Sugarcal® trash 04506 Lol
Bi tunen D73 C W0
o mulch 0.779 03
F test wig. AR
ek x 0,039 0.3
Colde at 5 % 0.104% D.92
Interactions
vxI I test v TNl
VM I test 1. T
Xgx M ¥ test re nL
VxIxM I test 15 1
General wean 0,608 589

—m -ty

v = lonesigpnificant, Yig, = O0ignificunt.
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significantly by two varieties under study.
Irrigations :

The irrigations given at 0,75 W' showed significantly
more dry weight of weeds per hectare than irrigations at 0.50 WUF,
Mulches :

Application of sugarcane mulch proved beneficial as it
reduced the dry weight of weeds significantly at harvest than

other two mulch treatwents., The bitumen mulch, however, did
not supress weed growth as the dry weights of weeds from no
pulch and bitumen wulch were on par,

8.2 soll temperature

The data on soil temperatures recorded at 10 cr depth
in different treatments on 100th day of crowth are given in
Table 43,

Table 43 ¢ Mean soil temperature at 10 cn depth at 100th day
grovth as affected by various treatments.

Treatments Soll tcmperatures °C
Varieties : CbH-8R 32.8

Lo. 168 32.3
Irrigations ¢ 0.50 Wl 32.6

0.75 WUE 32.6
Kulches : Sugarcane trash 3.3

Bitumen 33.3

No mulch 333

General mean 32.6
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The data in Table 43 showed that the rean soil tempe-
rature at 10 cn depth in Jowar field during sumeer was 32.06°C.

Varleties :

The varieties had no much effect on soil temperatures
at 10 cm soil depth.

Irrigations :

The irrigation treatments also did not chow differential
influence on soil temperatures recorded on 1l00th day of growth
of jowar.

Mulches :

The mulch treatuwcnts showed effect on coil teuperature.
The application of sugarcane trash as much lowercd the soil
temperature by 2°C durdng summer than no mulch and bitumen
muwlch treatrent, The bitumen mulch, however,did not show any

effect on soll temperature as compared to control.






Chapter V

DISCUSSION

QU ATATAE AR A A A AL AL A AL



chapter V

e

DIwcCcUS S ION

.esultc of the present investigation, on the comparative
rerformance of tvo sorghw varieties,, Coll-3il und Ic, 168, with
two levels of irrigation (2,90 Ui and 0,79 © <& ) and three
mulch treatpents viz,, sugarcane trash, bitwwen and control,
mder summer conditions, recorted in precceding chapter are

discusseq in thie chapter.

Liybrid jowar is gaining iuportance duc to ite high
vielding and responsive capacity to pood irrigation and ferti-
lizer appllcations. Iurther, 1t can be grown in all the three
seasons, hC irrization water is o scares and costly and an
important commodity -pecially so durding the cuner season., Use
of mulch has been practiced since long for conserving soll
poisture and thercby increasing ylelds by differcnt crops
(vingh and kederski, 19973 Foody eb al., 1963; “iwari et al.,
1970 ). MNuwiches have been thus advocated for increncing the

vaver usc efilciency by crops since long.

ithe obove considerztions necessited the present investi-
gation to find out the yiclding abllity of thx two varieties
during sumneyr and the consumptive use and moicture use effi-
cilency by these varietics with and without wulcles, under

sum€r conditions, at :churi,

voil, weather and crop development

The soil analysis of the experimental ficld at the

comrencenent of Lthe seasan Indicated that e <oil used for
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the investigation was clayey in texturc and vedium in total
nitrogen and available :295 snd high 4n available z,gL it
was slightly alkeline in reaction, well draincd, redium black
in colour and uedium in depth.

buring entire growth period, the mean raxinmur and mesn
minimum temperatures ranged from 29.8 to 39.2°% and 15,2 to
M%,29C respectively, .he pean hunidity percentage ranged from
45 to 89 per cent. [he crop was sown on 26th icbruary, 1977
with prescaking irrigation. The germinstion of crop wos satis-
factory and required plant number vas maintzincd by the opera-
tions like prp filling and thinnine, The clight incidence of
shoot fly (:itherigona indice. at first thinning and woderate
incidencc of stem borer (Chillo zorellus woo observed despite
the corbofuron seed treatment. Thesc pests verc controlled by
Spruying of 20 : .C, endrin, To avold the probabtle Llncidence
of nidgefly (Contarinia sorghicela, Coq! and arsy worm
(Cirphis unipunta), 10 rer cent ..:.C, was dusted at 50 per

flowvering stage.

i.1th a2 view to have 2 generel 1dca osbout the nature of
grouth and development of crop under swgwer .onditlons, an
extract of relevant informetion on important siouvth and yield
characten., grain and kadb) yiclds, and wtolic of nitrogen at
harvest is rresented in isble bk and &5,

The grovth and development of creop, ccacured in terums
of plant hight, leaf number per olant, lozf arca end dry
matter, cvidenced that crop cshowed inecreaccd grouth with the
advancement in the agc of the crop.
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It is evident from the data in Tablc W4 that Jowar
plant showed increasc in height upto Frarvest ang upto 60th
day, in respect of functionsl leof number, Unto 60th day,
there was ropid growth in terwms of height as counared to 60
to 90 days growth period. Ilunectional leaf nunier was reduced
after 60 doys and was 3.09 per plant at harvect as against
paximum number of 11,82 per plant on €0th day. Ihis indicated
that the hybrid and high yielding varietics do not drop off
68,10 per cent of the leaves t111 hayvest curing sumcer, Out
of 31.90 per ccnt leaf drop from ©0 doys till harvest, 23.77
ney cent i.e, about 74,00 per cent of the totol drop was noti-
ced during 60 to 90 days growth neriod.

It was noticed that rean leaf area per plant was maximum
of .33 do® at 60 days growth and it was rcduced to 29.21 dm®
and 23.32 dn° at 90 doys ond at harvest recpectively. This
reduction in leaf arca might have been becousce of the reduction

in leaf number.

llean dry welght per plant wvas incregccd with the advance
rent in the age of the crop. 7This increase yos rapid during
30 to 60 days growth rerlod and the rate of increcase was slowed
down thereafter. At 60 days and at harvect, the pean total
dry weight per plant was O,31 g and 115.9% g recpectively.
I'he data rugoraing the contribution by dlffernt plant parts
to total dry weight per plant given in Tebic 18 indicated
thet there was increasc of 3.42 g per plant in vegctative
parts as agnainst an inerease of 31.02 g per plant in reprodu-
ctive part, from 60 to 90 days growth, Howcver, the dry matter
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procduction by stem and leaves and that of rcproductive parts,
during the period from 90 days till harvest was olmost same.
This indicasted that the increasc in dry patter per plant was
wore due to vegetative parts upto 60 days grovth and due to
reproductive part from 60 to 90 days growth. Therce was aluwost
equal increase due to vegetative and reproductive parts after
90 days growth. At 60 days growth, the contribution by leaves
was slightly more than that of stem in total dry ratter contri-
bution by vegetative parts, At 90th day, the roverse was the
trend in dry matter contribution of vegetative parts, This
night be becaus: of the leaf drop of 31.90 por cent and more
dry matter accumulation in stem. The data on AGh and RGR of
plant height further strengthened the indications that there
was waximun growth in terms of helght, during 30 to 60 days
growth a8 compared to 60 to 90 days growth. ‘he mean AGR,

AGH amd ALl value of dry matter also evidenced the sirmllar
trend of growth during @ fferent pericds of observations,

The dats in Table 4% revealed that the pean length of
earhead was 18,38 c and the mean girth of earhecad was 15.52 cm
with the ratio of 1:0.8% of the length and rirth of earhead
during sumeer season. Mean length and mean diavceter of
peduncle observed was 27.00 cz and 0,66 cm respectively. The
mean we ight of earhead was 46,96 7, The mean weight of grains
and that of bhoosg per earhead was 38,79 g and 2,26 g, respe-
ctively. <The contribution of grains per earhcad welght was

82,44 per cent. The ratio of weight of grain to that of
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bhogsg per earhead was 0,21, The mean nupler of grainc per
earhead was 100,40 and the mean thowsand groin wirht was
28.29 7, The mpeon grain yleld and lLadbl yicld ner hectare,
during summer was 48,50 q and 103.75 q, respéetively., The

nezn grain to kadbl ratio during summer was D1k

Yhe studies on pcrecntage coacentration of rnitrogen in
differnt plant parts indicated that Jowar groins contuined
1.39 per cent of nitrogrn as against 0,7% pcr cent in leaves
and CJ4+ per cent in stem. Uhe tetol nitrogin removed by
jowar plant wosr 0,936 g, Cut of this 97,26 ¢y cint of
nitrogen was cccumicoted in Jralns, 25,01 per cent in leaves
ond 17.73 per ccnt in stew, usuring summer, jower had removed
131.65 kg of nitrogen per hectarc. he crudc protein stugdiec
showed 8,606 per cent crude protein in Jjowar grains.

The data regarding the pecn seasonal onu per day con-
surptive uwse (o) uand moicture wse efficitney (ki /ha’ per rnw
as influenced by dffcrent treatments under ctudy are presented
in Isble 46 and grophically shown in lig. 7.
inble 46 : lean seasonal ani per day consunptlve use (mm) and

wolsturc use efficicney {(kg/hafro of vater) as
influenced by various treatcentc,

<Eeooonal Fer doy cfilcicney

{uwu) (o) _{kg/ha/mo)
soricties @ ohil-8l 61,1 L.3 .89
Lo. 168 99,7 b7 €.92

Irrigations: £.50 ..ds 539,0 b, o Ge

(3-?5 b 63{:'5 5-0 ?096
h.ulches : cugarcane trash 5685,1 L.9 C.0%
d4tumen 608,0 L.8 ?2.76
o mulch 600 M 4.8 7.€8

General mean 53..3 a7 3.2
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It is evidenced fron the data in T3¢ 46 tlat the
reon seasonal consusntive use of Jowar during sumper wnder the
experinentsl conditions was 588.3 mp. The arithretic mean of
the consumptive use per day wos 4,7 oo whilc the noisture use

efficlency was 8.27 (kg/ba’ per mm during sumcer,

The stugies on the growlh of weeds in jowar field mea-
sured in terms of dry wight at harvect, showed that 5.89 q of
dry wecds por hectare were removed at harvest despite one weed-
ing done at 28 days growth (Table 42 ., k¢ nean solil tempera-
bure at 10 om depth, on 100th day of growil of Jjgwar during

Lwrer was 30.0% ( Tablc B3 ).

Varietics .

The data regarcing the growth charnctorc 5:'» ovscerved in
the two varieties under stuay during surmer conditions wresented
in Tuble W reveanled that on all the doys of o ccrvations the
beight of Jowary plant was significantly rore In ean of hybrid
cull=8. than varicty ..g. 168, bhe ceon A, ond 6. of plant
height also strungthened the ladicatlons ae rcores the compa-
rutive zrovth of O varictics in oo of height during both

the growth periods under study.

+he functional ieaf numbor, at earxliy stag: on 30th day,
vas pore of hybrid .il-81 thaon varlety No, 1C8, Iowever, during
the latter period of growth, varicty le. 1068 producec more
nume r of leaves than hybrid Cul-8., AU hervei i gdoo, the
variety .o. 168 showed more number of leaver ycx plant. «t 60

days growth, when there was rasduun foliag., vuriety lc. 168
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showed more nupber of functlonal leaves thon hybrid Cull-8R
indicating tlercby that the nunler of functional leagves was
pore of varicty e, 168 thon Hybrid CoE-8E,

ihe studles on ieaf area per plant of the tuo varie-
ties under study, reveanled that, 1t wat wore in case of
hybrid I8 than varicty lic. 168 urto 90 days growth,
liowever, at harvest, it wes wore in cose of voricty lic. 168
than hytrid col-d.. lookipg to the functioncl leaves and
leof area of tht two varietics under study, it can Yc conclu-
dew that the leaf sive of variety Lo, 108 ywas smaller than the

lsvf vize of hylrid Cll-8i under cummer conditions,

It is evidenced frou the data on tlx “Lolal dry wcight
per plant at gifferent stages of growth (Lakle 44} that the
total dey weight was wore in cosc of hybrid -3 than variety
wo. 168 upto 90 days growth. Lowever, at harwoi, tix total
Gry weight per plant was wore in case of vorieby lo. 168 than
hybrid wi=8d, This lncrecase in dry wiight wuey e attributed
o cowparatively worc leaf numbur ondg leaf arca of variety
lio. 168 than hybrid Coi-dtl at harvest., :urtixr the Increased
duration by ¢leven days of varicty lo. 168 mi _ht have added to
the increased dry welght per plant. In genercl, it can be
concluded that varlety lo. 168 was sccupulated pore dry matter
after 90 days growth £i11 harvect than hybrid o l-8., The wean
aGh. and his of dry rmatter was wexipur in casc of hybrid Coh-8h
during both the periods of grovth under stuly. Licwevey, the
AR of dry matter during both the periods under study was more
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in cose of variety No, 168 than hybrid Gil-8i.

The data regaraing yield contributing characters, yleld
of both grain and kadbl and uptake of nitrogen at harvest pre-
sented in Table 45 revealed that wean length of earhead, mean
girth of earkeed, nean welght of earhsad, reon welght of grains
per earhead, wean length of peduncle and weon thousand grain
weight, werc wore in case of hybrid CSH-8R then variety lo. 168,
+he pean dameter of peduncle and rean number of grains per
earhead werc morce in case of variety llo. 1068 2o cowmpared to
hybrid culi-8i, Though the length and girth of earhead was more
and the number of grains »er ecrhead was leéss, the weight of
grains per earbead was more in case of hybrid JLil-8R than the
variety llo. 168. 1his clearly indicated that the size of the
zrain of hybrid CoH-81 was bigger than the grain cize of variety
lio, 168, This was further strengthened by thc fact that the
thousand grain weight of hybrid Cull-@h was nuch wor than the
thousand grain weight of varicty lLo. 168. Though the rean
weilght of bhoosa per earhead was wvore in casc of voriety
lo. 168, the rmean grain weight per earhead ond the total
welght per earhead were more of hybrid Cull-g8R, which further
indicated that the grain size and thousand grain weight attri-
buted more in increasing the earhead weight and total grain
yield of hybrid Csll-d. than variety lo. 168.

+he date on rean grein yield per hectore also clearly
brought out that hybrid CSH-8R wes superior then variety K- ,168,
The behaviour of hybrid CLH-E in respect of sroin yield was
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thus in keeping with its behaviour in case of yicld attiributes,
Lowever, the yield of kadbi of varicty lio. L68 (107.9% o/ha)

was more thun that of hybrid CSh.8R., Looking to the dry weight
produced at differcnt stages of observations and at harvest by
both the varietles under study, it could be concluded that hybrig
SUll-8R was wore offlcirnt in transforming tie dry ratter accumu-
lation in groins than vorlety o, 168, The sroin to kadbi ratio
vas wider in casc of variely iim. 168 than hybrid CUH<8: wvhich
nicht have also attributed to the lesger abllity of varlety

Fo., 168 in proportionatcly transforming the ascinilated dry
patter in the reproductive part than hybrid Coil-88 under summer

conditions,

The varicty llo. 198 showed more percentage concontration
of nitrogen in all the parts studied,including groins than
hybrid CsH-gli, The wptoke studies, reveale. that grodns of
hybrid Cill§° had accurlated more nitrogin thon vericty No.l68,
though thx veriety lo, 168 showed wore ounnticy of nitrogen
accumleted in grains, stem, leaves and total plant, This
indicated that hybrid CHli-& has pmore efflclently trons forwed
nitrogen into econoric partc than variety li~, 108, 1In short
nitrogen renoved by the plant was more utlliscd for fomation
and develoment of grains by hybrid CGHE-8R, vhilce for growth
of vegctative parts by varlety I, 168, Ihough nitrogen
reroved by greins per plant was more in easc of hybrid CsSh-8R,
the nercentogc crude protein content of greins was vore in case

of varlety (-, 168, If the yicld of grains por hectare and
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protein contents of the two varietles arc considered, the total
crude protcins were wore of hybrid CsSH-8R than vericty lio, 168,
However, only 1if nercentage crude protein contente of grain are
considered, variety lic. 168 has cormparativcly cuelity grain,
In tota]}upta}:c- of nitrogen per hectore of the tuo vorieties,

there wes no puck @ fference.

ihe studies on the mean s<asanal consia. tive use and
per day consumptive use as was observed 1n casc of tuo varie-
tles under Study clearly indicatew that the ccolionol consun-

was more

ptive use of varicty Lo, 163/(56%.7 mm) while pir doy consun-
ptive use woo less (%.,7 mwm) per day, conswriive wse of variety
No. 168 wus cowperatively less becuise of ool number of days
re-uired jor 1ts raturity. Foisiure we off.cicney vorked out
in relatlon o gruin yileld clearly showed tial variety lo. 168
was not ac able to convert the water used for proin forration
ar that of hybrid CSll-0L., %he muisture uwe (flicicncy was
alrost l-and-nalf times more of hybrid SUH-G than variety
Loe 168. livwkver, 1f the kadbi yi<lds are concidereq, variety
Hoe 108 produced more _gabl yicld thon hybrid o =8, In
other words, variety lo. 168 fulled to male ute cf vater for
the production of economic produce as comparca Lo hybrid CLl-&,
1he siwdlar trend regording the seasonal concurptlive use and
coisture we efficiency of a hybrid and a varic ty studied under
kharif conditions was observed by Singh and bLalns ( 1971 °
.hey heve observed the les:c concumptive usc and high molsture
use efficicncy by hybrid C.R-1 than varicty Svarna during
khari f season,
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The total dry weight of weeds ( Table 42 ) removed at
harvest, from the flelds of two varieties under study did not
show diffcrence, indicating thereby that the two varieties had
no much dlfferential behaviour wlth weeds showing different
effects of thelr association on weed growth. In other words,
varieties had no differenticl bel.aviour in reipect of weeds
¢lther in supressing or enhancing the weed grouvth., It was
further observed that the tuo varieties undcr ctudy had not
influe:ced the soil temperatures differently ( Irble 43 ).

Irrigations

he doto pertaining Lo didf. xent grooth claracters in
+able W+ evidonced tkhat the growth charactcrs Luch as mean
plant height, weun numler of funCiional lcaves wort influenccd
significantly at 60 doys and 90 duy® of givuily and ut harvest
by irrigation triateente. lreqauernt lrrigetions ob L.79 WUE
showeda wolv mean height end vean nuber of Laactional leaves
tnan irrigations at 0.50 wii'.  Jnio diffcrcace however, was
not visitle on 30th cay L., prior to the efitci.ng of irri-
gation treatrents. 1l growth weasured in W oo of 1caf area
per plant anu ury weight per plant adoo evideiccy tie similar
trend at 60, 90 auys of growth and at harveuu., wwen lrriga-
tions gaven after 39th duy .¢e. after applicoacion oi tideh
vhus enhalicc vhe giovwih in termus ol ieafl orei. aud total dry
patter per plant as cowpared to {ive irvigi lion. Ziven after
application oif wulch. .application ol 7.0 wo oif water in ten

nunber of irrigations wicth around 10 days inbireol, thus was
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morc effective in increasing the growth of jouor under summer
conditions as compared to 586 mnm of water applied in eight
irrigations with an interval of around 1% dnys. The higher
S0il woisture regime mainteined because of irrigations at

0,75 WUF thus helped in increasing the grovth of jowar b

in V& terns of mean heipght, meon number of {unctional leaves,
leaf area per plant and total dry weight ner plant, The growth
of jowar wac thus influenced by irrigations in cenformity with

the observations by Kramcr and Gioss (1970).

-he growth functioms studicd olso Indicated vore usefnd
effect: of frequent irrigations with less interval of irriga-
tion on the growth rate wessured in terms of ..Gl and RGh of plant
height and AG!, KGR of dry matter and Nil. of dry uatter, The
volues of thece growih functlons were highcr in caose of 0.79
WUF during the nerilod of 30.60 days growth while during 6000
days growth, it was nlmost the same in cas. of .G and NAR of
dry matter. In other words irripgation watcr applied at 0.75
WUI during 30 to (0 days period cnhanced the grovth rate of
height and dry ratter accumulation than 0.90 U0, uring
60-90 days —eriod, therr was enhancorent in thx LG of height

and dry matter, lhile the G and HAR of dry watter were the
same as that of 0,50 WUF,

The relevant data given 4{n Tqble 45 on yicld contri-
buting characters showed that the length of carbeesd, girth of
earbead, hcight of earhead, length of peduncle, diaveter of
peduncle were influenced significantly by irripation trecatrents,
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Irrigation application at G.7% ¥l showed c¢i nificont increase
in the walucs of theusc characters than irrigntlon applicatilon
at C,50 Wdl', The opplication of additional guantity of water
by increasing the frecuency and reducing the interval heldped
in enhancing these characters during sumcer. Lirdlar effects
in casc of grain and bhoosz yleld: of earbhend, test woight,
nunber of grains per earkead and srain and _odbl yields were
observed, Irrigetlons at the rate of 0.7 .. vroved signifi-
cantly benciiclal than irrigatione at 0.96 L, The ratio of
grain to kadbl studied, howcver, was wider in case of 0.50 Wi
as compared to 0,75 “UF, Irrigatlion application with 0,75 WUl
helped in accumWlating more of dry matter In grains as compared
to 0,50 WU, The higher soll moisture stutus raintained by
irrigations at 0,75 UJl throughout the growth pcriod thus
helped in increasing the growth and yleld avtribuitcs and
finglly the yield of both grains and kadbi. +he cimllar
increase in sorghum yleld due to frenuent irr _gatlons than dry
regimes was also noticed by !ainter and leaucr ( 1993 ),
l'athers et gl. ( 1960 ), Feld ¢t al., ( 1970 } ond Lostane

¢t al. ( 1970 ).

Ihe total uptoke of nitregen per plant at harvest was
vore in cese of 0,75 I, .o clso total removol of nitrogen
per lectarc was morc in casc cf 0,75 VWF. Iius additional
cvantity of water by rcduecing interval and lncercosing frequency
proved useful in abcorbing more of nitrogen. . daws ( 1970 )
observed such effects of higher moisturc stotus resulted from

wulch as the nutrient-s uptake. J[he nitrogen Jduc to 3,79 Ui
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however, was not concontrate-d in grains, ctew and leaves as
wuch as due to 0,50 wJl, The crude protein content of grain
was also more in casc of irrigations with 0,90 WJi, This
mlght be because of comparatively more diffcrence in ylelds
of grains and xadbi than the difference ivhitrogen uptake by
these two treatwments. Finally irrigoation gpplicatien at 0,75
LU proved cignificantly better a5 it helped in more of total
nitrogen rinoved and in producing cignificantly ncre grain

cnd hadbi yicids.

~he consumptive use of Jowar due to dificrent irriga-
tion treawents was different, Jhe consumptive use in the
treatment of 0.7% LUl was uwore by about 100 un cduring entire
season, There was difference also in the per day consugptive
use, In the treatment of 0,75 UI, the consugptive use was
Y.0 mm and in cacc of C.50 LUl the consumptive wee was 4,2 mm,
the grain yield of Jowar was more due to irvigoitions at 0.75
LU with 639.5 mn consumptive usc than the treatvent of 0,50
LUUF with 539,0 mm consumptive use, The adtitional yield of
L.87 q/ha due to 0.75 Ui, recuircd proporiionally uore
cuontity of water during the seccon than at 0,00 UST level.
This could be seen from the fact that the moilcturce use effi-
clency at 0,90 L.UF level was comparatively more (3.% kg/ha/rm
of water) then the moisture use efflciency ct C.,75 UL (7,96
kg/ba/mm of vater)., 7This richt be because of clightly luxu-
rient use of mcisturc from the 0,75+ UI trcatment vherein
soll molsturc regime was comparatively high throurhout the

season tran in cace of 0,50 wii,



127

The studies on the dry weight of ®ecds rcuoved from
Jowar, at harvest, durlng summer ( Tsble 42 ' indicated signi-
ficantly more growth of weeds in case of application of more
quantity of irrigation water with more numler of irrigations
and shorter intervals as compared to less aquantity of water
applied in less number of irrigations with larzer interval.
fhis indicacved that the additional water helncd in cnhancing
the weed growth alongwith the crop growth., ..wvallability of
less water for crop growth thus comparatively rcduced the

weed growth,

the studles on soll temperatures at 10 cu depth (Table
L43) evidenccd that the soil temperature in diffcrcnt irrigation
treatrents on 10€kh day of growth was same. (n the day of
observation, however, the soil nolsture may bk nearly the same
a8 by chance irrigations werc applied on the ccue day before
observation in becth the irrigation levels.
Yulches

+he data regerding growth characters nresented in
Table 44 revealed that the wean height per plant was more in
case of sugarcane trash mulch than other two mulch treatments
on 60th and 90th day of growth and at harvest, 4t 30 days,
however, there was nc such difference observed in case of
height as wmulch treatnents were not effected till 30th day
of obsexrvation., DBitumen mulch also influenccd the plant
height more than no mulch treatuent during cntire growth
period. This clearly revealed that mulch helped in increasing
the growth in terwms of bheight of jowar. uirdlar trend was
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2lso noticed in case of mean number of functional leaves and
mean leaf area per plant on 60th and 90th day of growth and

at harvest, However, the difference was noticed morc with the
advancement in the age of the crop. The difference in the mean
leaf area and wean leaf number per plant remained throughout
despite the dropping of leaves with the advanced growth of the
¢rop. .Jugarcane trash mulch was thus effective in increasing
the growth of jowar during summer in respect of mean functional
leaf number and leaf area per plant then bitumcn wulch and no
pmulch treatment. No narked differcnces werc, however, noticed
between the effects of bitumen mulch and np mwlch treatment,
This indicated that the application of bitumen at the rate of
2 tonnes per hectare was not beneficial in enhancing the growth
of jowar during sumser. The bitumen failed to show its effect
on jowar growth as mulch calnly because it could not fom a
thick film on soil surface sprayed, further, it could not be

sprayed on entire space between two lines.

1he data on dry watter per plant on different days of
growth presented in Table4) revealcd the similar trend. Sugar-
cane trash mulch markedly increased the dry wcight of jowar
than bitumen and no mulch treatments on all the days of obser-
vation after its use. Ditumen muwich,howevcr, did not show
beneficial effect than no mulch treatment in Iincreasing dry
matter per plant. Thce growth functions studied 2dso indicated
that sugarcene mulch was beneiicial in enhancing the growth
of jowar during summer than other two treatments, Bitumen
mulch and no mulch treatments did not show the difference,
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The data on yield contributing characters and yield of
grain, bhogsg and fodder presented in Table 45 revealed that
sugarcane trash mulch enhanced markedly the yield attributing
characters such as length and girth of earhead, length and
diameter of peduncle than bitumen mulch and control. Thus
application of sugarcane trash mulch at the rate of 5 tonnes/ha
was berneficial in increasing the above yield attributes, The
similar effects were also noticed on the characters such as
number of grains per earhead, test weight of grains, weight
of grains and bhogsa per earhead and grain and kadbl yield per
hectare. &light increase In these characters was noticed
because of bitumen mulch than no mulch, However. this slight
difference did not help in significantly increasing the grain
and kadbi yields of Jjowar under summer conditions than no mulch,
The beneficial effect of mulch in enhancing the growth, yield
contributing characters and yield of Jowar was also noticed by
different scientists in India ( Pal and Pandey, 1969; Umrani
et al.. 1973; ..avindranath et gl., 197%; and l.ane, 1977 ). The
increase in growth and yleld of other crops due to different
type of mulches was also evidenced in Indla and abroad
(Borstand lederski, 1957; hoody et gl., 1963; Choudhary and
Chattarjee, 1967; Greb et al., 15703 Tiwari et al., 1970;
bansal et gl., 1971 lyhre and Sanford, 1972; Fatel et al.,
1973 and Ali and Prasad, 1976 ).

The data in Table 4 ¢ evidenced that the percentage

concentration of nitrogen was less in all the plant parts in

case of sugarcane tresh mulch as compared to bitumen mulch
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and no mulch treatwent, However, the bitumen mulch did not
shovw much difference in the effect on percentage concentration
of nitrogen than no mulch treatment, indicating thereby that
bitumen did not act as wmulch effectively as that of sugarcane
trash., The uptake of nitrogen and rcmoval of nitrogen per
hectare per plant was wmore in case of sugarcane trash mulch
than the other two mulch treatments which showed the simllar
effects, <he percentage of total nitrogen rcmoved per plant
in grains was less due to differcnt mulch treatment. TYhis
indicated that mulch was not effective in accumilating more
nitrogen in grzins, 7The total nitrogen removed per hectare
was more in cose of sugarcane trach mulch than other two mulch
treatments. The perccntage of crude protein was less in grains
of the treatment of sugarcane trash mulch as against the other
two mulch treatments, though the total nitrogin rcmoved was
nore and the percentage of nitrogen in grain, in relation to
total plant was slmost the same in all treatments(Table 39),
The yield of crude proteins per hectare was more under sugar-
cane trash mulch treatment, as compared to other two treatments.
Here again bitumen mulch did not show cdiffcrence than that of
no wulch treatment.

It is evidenced (.zble 46) that thc concumptive use in
case of sugarcane trash mulch was comparativcly less by about
40 mm during the season than other two mulch treatments. There
was no difference in consumptive use due to bituwen and no
mulch treatment. This clearly indicated that the evaporation

losses were considerably reduced by sugarcane trash mulch as
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compared to bitumen mulch and no mulch treatment., Bitumen

as a mulch was notl effective in checking up the soil moisture
loss through evaporation as the seasonal consunptive use was
almost the same in both bitumen and control. The probable
reason for the ineffectiveness of the bitumen may be attribu-
ted to the fact that it did not form required film on soil
surface, Further more, the mulch could not be sprayed in all
the space between rows, Only 25 cm was covered out of 45 cm
space due to application difficulty. The data on per day
consumptive use also showed the sirilar trend.

lolsture use efficiency was however, considerably high
in case of sugarcane trash muich as against other two mulch
treatments, This indicated that sugarcane trosh reduced the
cvaporation losses and almost all the water consumed was used
for transpiration and metabolic activities. “hus, sugarcane tra-
sh much helped in reducing consumptive use and in increasing
moisture use efficlency than other two mulch treatments,

The dry weight weeds removed at harvest indicated
favourable effect of sugarcane trash mulch as it reduced con-
siderably the dry weeds per hectare., 1In short, sugarcane trash
mulch supressed the weed growth mainly through depriving the
weeds of radient energy. ihe bitumen mulch however falled in
showing the favourable effects as that of sugarcane mulch,

The supression of weeds by sugarcane trash mulch might have
reduced the competition for space, sunlight, nutrients and
mostly soil moisture which in turn might have helped in

increasing the growth and yield of Jjowar undcr cuncer conditions,
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The similar effects of mulch on wecd growth were also noticed
by various workere ( Chandra Mohen, 1970; Chakraborty, 1971;
Patel et al., 1973 and Ravindranaeth et gl., 1974% ).

The sugarcane trash mulch also showed its favourable
effect on soll temperature at 10 cm depth ( Teble 43 ) as it
reduced the soll temperature by 2% €pecially under sumpmer
conditions, This lowering down of temperaturcc might be
because of the reflection of radiation due to cuich cover on
soil surface, <The reduction in soil temperaturcs cduring summer
due to sugarcane trash mulch might have helpecd in increasing
the activities of roots, further in reduclng the rate of
evaporation of soil moisture. 71he similar effects of mullch
application on soll tcmperatures and the crop grovth were also
evidenced in Indla and abroad (sSchaller and ivans, 1954
Choudharl end Prihar, 1972; Patel e al., 1973 and
ilavindranath et al., 1974 ). Bitumen did not chow the similar
effects as that of sugarcane trash puich on soll temperature.
This might be becausc of its fallurc in forming a film on the
surface and failing in reflecting the radiationc,

The growth and yield of Jowar during summer was thus
increased by sugarcane trash much meinly through its effect
in conserving more of soil molsture by checking surface gvapo-
ration. 7The supression of weeds by sugarconc trash mulch
wight have zlso helped in making avallable more space, nutri-
cnts, light and moisturce for Jjowar plants, :he soll tempera-
turcs reduccd by the mulch specially under hot climate wight
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have also helped in increasing the activities of roots in
absorption of mutrients and water, The favourable effects
thus exhibited by sugarcane trash mulch helped in increasing
the growth and in turn the yield of jowar during sumer,
Bitumen as a mulch however, failed to show its effects on
conserving soil moisture, controlling weeds and reducing soll
temperature and was not effective in inereasing the growth and
yield of jowar during summer, Its effect e growth and yield
of jowar and on uptake of nitrogen were almost similar to that

of control.

Interactions :

Though the attempt has been made in foregoing sections
of this chapter to bring out effects of various factors on
growth, yield, nitrogen uptake, consumptive usc, wced growth
and soil temperature, the picturc would not be complete without
considering the effects of interactions of the factors involved
in the study. The irrigations and varicties are agronomically
very lmportant. The mwWlch application in relation to soil
wmolsture conservation under diffcrent soil moisture regimes 4is
very lmportant, hence the combinations of these factors are
bound to show significant effects. 'he interaction effects
observed in the present Investigation are discussed as follows.

Varleties and irrigations

Plant height, leaf area and dry matter was significantly
influenced by the combined effccts of varieties and irrigation
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levels, Hybrid (SH-8K when irrigated with bhigher frequency
ang more total quantity of water showed tendency in increasing
the height significantly than yest of the conmbinations, Higher
freouency of irrigation alse found beneficial in enhancing

the height in case of variety No. 168 also.

At 90 doys, leaf number per plant was olso enhanced
significantly end found meximum in variety Iin, 108 applied
with irrigation at 0.75 WUF., 7This might be because of the
cenetical potential of the variety and mox availability of
sSoll moisture in casc of fre-uent irrigationc.

¥ean leaf area was also influenced by thc combination.
Fore frequent irrigations produced more leaf area in case of
hybrid CSH-8&t at 90 days while in case of variety lo. 168 at
harvest., Ihis might be becausc¢ of larger sizc of leaf in case
of hybrid JsE-8: and more number of leaves and less percentage
dropping of leaves till harvest in case of variety lio. 168,

The studies on totsl dry matter per plant and its compo-
nents at harvest, also revealed, that dry wolght of leaves was
raximum of variety No, 168 at higher frequency of irrigation
than rest of the comblnations. ZIcrhead weight was, however,
more in case of hybrid COH-8. with higher fre. .uvcncy of irriga-
tion than other combinations. This might e becouse of the
gcnetical potential of the hybrid Cul-8R in respect of its
ability to transform the accunulated dry naticr in a reprodu-
ctive part, Higher frecuency of Lrrigatlon aidcd these

varieties to show the potential difference morc than less
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frequent irrigations. In short, variety llo. 168 under both
irrigation levels failed in converting the accumulated dry
matter in reproductive parts as much as that of hybrid CSH-8R.
Girth of earhead, weight of earhead, welight of grains per
earhead and thousand grain weight were observed maximum in the
combined effect of hybrid CsH-8: and more number of irrigations.
Frequent irrigations helped in increasing these characters in
case of both the varieties, Hybrid CSH-BR might have the gene-
tical potential which might have enhanced the grovth in terms
of above jileld attributing characters than variety No. 168.

This effect was further observed in grain yicld, Hybrid CSH-8R
with higher number of irrigations produced significantly more
grain yield than rest of the combinations. .he effect of the
coubination of hybrid (sSH-8R and wmore nwmber of irrigation on
the yleld attributes thus further helped in increasing the grain
yield per hectare than other combinagtions.

Varieties and mulches :

The studies on plant height indicated that hybrid
CSH-8R when grown with sugarcane trash mulch, produced signi-~
ficantly more plant height at all the stages of growth than
the rest of the combinations, This might be attributed to
genetical potential of hybrid CSH-8R and more favourable
effect of sugarcane trash mulch in keeplng the higher soil
molsture status by checking evaporation than rest of the
pmulch treatments,

The leaf area per plant was significantly increased by
the combined effect of hybrid CSH-8R and sugorcone trash mulch
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at earlier growth stage of 60 days when there was no dropping
of leaves and might be becausc of the larger leaf size of hybrid
JBH-8R than the variety No. 168, However, this effect was

faded away at harvest and variety No, 168 showed more leaf area
vith sugarcane trash mulch, at harvest, than other combinations,
Sugarcane trash mulch thus, increased the leaf ereca than other
mulch treatments but the difference in genetlcal potential

in respect of leaf sige, leaf number snd dropning of leaves in
varied degree of varieties showed the differcnt effects at both
the stages of observations.

The length of earbead, length of pedumcle, welght of
earndti, weight of grains per earhead and thousand grain weight
vere also influenced significantly by the combination of varie-
ties and mulches, Sugarcane trash mulch increascd the values
of these characters in case of hybrid CSH-8R than rest of the
combinations. The yield was also influenced in keeping with
the yield contributing characters mentioned above and thus
maximum grain yleld was obtained from hybrid Coill-8R with
sugarcane trash wmulch,

Here agalin the genetical potential of hybrid CSH.8R
in producing higher values of these characterc than variety
No. 168 were further enhanced by the more soil moisture
status effected by the sugarcane trash mulch thanbther
mulch treatments,

Irrigation and pulches :

Lhe growth measured in terms of leaf area at 90 days,
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stem weight at 60 days and weight of reproductive parts at
60 and 90 days was influenced significantly by the combined
effect of irrigation and mulches, The higher frecuency of
irrigation and sugarcare trash milch increased the above
growth attributes than rest of the combinations, This
indicated that the higher level of soil moisture status
created by the above combination was beneficial in increasing

the growith of jowar.

The welght of earhead and welight of gralns per ear-
head and finally yield of grain were increased significantly
by the coumbination of more frequent irrigations and sugarcane
trash mulch than rest of the comblnations,
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Chapter VI

STMMARY AND CONCLUSION

An agronomic investigation, the results and finding of
wvhich have been discussed in the foregoing chapters was planred
and conducted to study the effects of two irrigation levels viz.
irrigations at 0,50 WUI' and 0,75 WUF and three mulch treatments
namely sugarcane trash mulch at the rate of 5 t/ha, bitumen
mulch 2 t/ha and contral on the growth and yield of hybrid CSH-8R
and a variety No. 168 under summer conditions in the instru-
ctional farm of the Mahatma Phule Krishi Vidyapecth, Rahuri
during swmmer, 1977.

Besides the data on yleld and yleld attributing chara-
cters, the periodical observations on plant growth, in respect
of plant height, leaf number, leaf area and total dry weight
per plant and its components were recorded. These growth obser-
vatioas were used to analyse the growth behaviour during summer
with the help of Absolute Growth Rate (AGR), Relative Growth
Rate (RGR) and Net i»ssimilation Rate (NAR), The percentage
concentration of nitrogen in different plant components was
determined at harvest and the total uptake of nitrogen was
worked out., The quality of grain was determined by estimating
the protein contents. The seasonal consumptive use, mean daily
consumptive use and the moisture use efficiency by Jowar under
summer conditions were also worked out. In addition the quantity
of weeds removed at harvest and soil temperatures on 100th day

of crop growth were also recorded.
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The important findingsof the investigation are summa-
rised below :
A. Grop growth and development :

1. The mean maximum height of 108.10 cu was attained by
Jowar during summer.

2. The mean maximum functional leaf nurber was 11.82 at
60 days growth and thereafter the mumber was reduced to 8.095
at harvest indicating 31.9 per cent reduction in functional
leaf number from 60 days of growth to harvest,

3. The mean waximus leaf area of 3+.33 du”/plant was
observed at 60 days growth which was reduced to 23.32 dm® per
plant at harvest. The leaf area index was 5.08 at 60 days
growth as against 3.45 at harves.t.

4, ‘he mean total dry weight per plant was 115.k g at
harvest, out of which 46,96 g i.e. 40,7 per cent was contri-
buted by earhead followed by stem and leaves.

5. The mean maximum AGR of height of (1.62 cm per day
during 31 to 60 days growth period was observed. The mean
paximum RGR of plant height of 0.04%5 cm per day was observed
during 31 to 60 days growth period of Jjowar during summer.

6, The mean maximum AGR of 1,88 g per day per plant
was observed during 31 to 60 days growth period while mean
naximum RGR of 0.070 g per day per plant during 31 to 60 days
growth period and maximum NAR of 0.0991 g/dm‘?/day was observed
during 31 to 60 days growth period.

7. The mean length and girth of jowar earhead, during
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summer, was 18,38 cm and 15.52 cm respectivcly vhich showed
the ratio of 1:0.8%,

8. The mean length and diameter of peduncle was 27.00

cm and 0.96 cm respectively during summer.

9, The mean welght of earhead was 46,96 g. The mean
wcight of grains and that of bhposa per earhead was 38,79 g
and 8.26 g respectively. This showed that thc grains contri-
buted to 82.6 per cent of the total earhead weight.

10, 7The mean thousand graln welight was 28.29 g, while
the mean mumber of grains per carhbead was 1490.40.

11. The mean grain yield per hectare of jowar was 48,50
¢/ha and that of kadbi was 103.75 ¢/ha vhich showed 2.,1% as the

Tatio of grain to kadbi under summer conditions,

12, &t harvest, percentage concentration of nitrogen
was maximum in grain to the twne of 1,39 per ccnt, it was follow
ed by leaves and stem (0.7% and O.k% per ccnt respectively).

13. The mean nitrogen uptake per plant was 0,936 g, out
of which, 0.536 g was in grain, 0,234 g in lcavcs and 0,166 g
in sterx. The mean quantity of nitrogen removed per hectare
was 131.65 kg/ha under sumer conditions. On an average Jowar
grzins contained 8,66 per cent crude protein,

1%. The mean consuumpcive use of Jowar durding summer was
58G.3 mm, The arithmetic mean of the conswmptive use per day
was 4,7 mm and moisture use efficlency by Jowsr during sumper
vas 8,27 kg/ha per mu of water,
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15. lDespite the one weeding done after 26 days, 5.28
guintals of dry weeds were removed per hectare from jowar
field at harvest during sumrer.

16. The mean soil temperature at 10 cm depth on 100th
day in jowar field during summer was 32,6°C,

B, Vgrieties

1) The growth measured in terms of height upto harvest,
leaf area upto 90 days growth was more in casc of hybrid SH-8R
than variety No. 168, The height at harvest, was 120,88 cm in
case of hybrideCuH-8i and 95.31 cw in case of varicty L. 168,
The leaf area, however, after 90 days was worc in case of vari-
ety lio, 168, At 90 days and av harvest, the leaf area was 30.41
and 22.95 dm® respectively in case of hybrid CSH-8R and 28,00
and 23.68 dm® respectively in casc of variety lo., 168. The leaf
size¢ of hybrid CSE-81 was morc than vaviety lo. 168,

2. Mean functional leaf number was uworc from 60 days
growth till harvest, in case of varlety 10,168, 4t harvest
it was 8,57 in casc of variety lin. 168 as agalnst 7,53 in case
of C8I-8R. There was lesgfiropping of leaves in case of variety
No, 168,

3. The total dry welght was more in case of hybrid
CSH-8R upto 90 days growth. At harvest, however, total dry
veight per plant was maximum in case of variety lo. 168. The
contribution of earhsad to the total dry wcight was more in
casc of hybrid CoSH.8I:.

4k, The growth functions such as AG: of plant height
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showed the higher values during both the periods of observation,
in hybrid CSH-BR than variety No. 168. The similar trend vas
also observed in AGR of dry matter, The RGR of plant height
and dry matter per plant during both the perilods of observa-
tion showed more or less the same values in case of both the
varieties, The NAR of dry matter per plant was more during
both the stages in case of variety No. 168.

5. Hybrid CSH.8R produced more mean length (22,60 cm)
and girth (15,99 cm) of earbead than variety 1., 168,

6. Mean length of peduncle of hybrid J.I-81 was more
(25,65 cm) while the diameter of peduncle was more (1,01 cm.
in case of variety No. 168 as against 0.90 cu of hybrid CSH-8R.

7. 7The mean weight of earhead (50.52 g), mean weight of
grains per earhead (42.76 g) and mean thousand grain welight
(32.15 g) of hybrid. CiH-8R were more than variety No.168.

8. Variety No. 168 produced more weight of bhoosa per
earhead (8,85 g) and more number of grains per earhead (1536.78)
than hybrid CSH-8ii,

9. Mean grain yield of hybrid CSIL.8H was 55.47 g/ha as
against 41,48 g/ha of variety No. 168, GCH-8! thus produced
33.0 per cent more grain yield.

10, The kadbi yield of variety No, 168 (107.9% o/ha)
was more than the kadbi yield of hybrid CsH.8li, Variety
No, 168 thus produced ..9 per cent more kadbi yield.

11, {he grain to kadbi ratio was wider (2.60) in case
of variety No, 168 than the ratio of hybrid Cui-gi.,



143

12. %©he mean crude protein content of grain of variety
No, 168 vas 8,88 per cent and was more than that of hybrid
CSH-8R which was 8.4 per cent,

13. The values of percentage concentration of nitrogen
in different plant parts at harvest ..were higher in case of
variety Xo. 168 than hybrid CSH-S8I,

14, There was no difference in nitrogen uptake per plant
and total uptoke per hectare in case of both th. varieties under
study.

15. The mean seasonsl consumptive use was 599,7 mm of
variety No. 168, which wes more than that of hybrid CSH-8R
(561.1 mm)., Ihere was no difference in mean delly consumptive

use by these two varleties,

16. Moisture use efficlency of hybrid c.H-8k was 9,88
kg/ha/mm while it was 6,92 kg/ha/mm of water in case of variety
lio. 168,

17. Varieties under study had no differential influence

on weed growth and soil temperature,

Irrigations

1. The growth of jowar studied in respect of mean plant
height, mean number of functional leaves per plant, mean leaf
area per plant and mean dry welght of plant and its components
during all the stages of observations influenccd by irrigation
levels, Irrigations applied at 0.75 WUF increased the growth
in respect of all the above characters than irrigations at
0.50 WlF. The higher soil moisture status naintained throughout
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the growth due to more frequent irrigations with shorter
intervals, thus enhanced the growth of jowar during summer.
At harvest, the mean plant height, mean functional leaf
number per plant, mean leaf area per plant and mean dry matter
per plant due to irrigations at 0.75 WUF were 113,09 em, 8.195,
23.68 dm® and 119.76 g respectively as agalnst 103.10 cm,
7.95, 22.95 dm® and 112.09 g respectively duc to irrigations
at 0.50 WUF,

2. Growth 1n respect of height and total dry matter
studied with the growth functions such as AGR, ILG. and NAR
during 31 to 60 and 61 to 90 days growth periods elso evidenced
the similar trend i.¢., irrigations at 0,75 WUF incressed the
growth rates during both the periods under study than irriga-
tions at 0,50 WUF,

3. The yleld attributes such as meanlcngth and girth of
earhead, wean length and diameter of peduncle, mean weight of
earhead and that of grains and bhoosa per earhead, number of
grains per earhead and thousand grain weight were all increased
significantly due to higher soil moisture status maintained
throughout the growth period due to irrigations at 0.75 WUF
than the irrigations at 0.50 wUF,

4. Mean grain yicld of 50.88 g/ha and mean kadbi yileld
of 106.79 ¢/ha were more due to irrigations at 0,75 WUF than
46.01 q/ha and 99.38 q/ha that of grains and kagbi respectively
due to irrigations at 0,50 WUF., fThe increases in grain and
kadbi yields were to the tune of 10,5 and 7.5 per ccnt respe-
ctively.
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5. The grain to kxadbi ratio was narrov (2.10) in case
of irrigations at 0,75 WUF as compared to irrigations at 0,50
WUF (2,16),

6. The crude protein content was 8.88 per cent in case
of irrigations at 0.50 WUF as agoinst 8,50 per ccnt in case of
irrigations at 0,79 WU,

7. There was no much difference in nitrogen rcmoval per
hectare in casc of both the irrigation levcls.

8. The seasonal consumptive use was 639.5 mm in irriga-
tions at 0.79 WUF, while it was only 539.0 mm in case of irriga-
tions at 0.50 WUk,

9. The moisturc use efficiency was 8.9% kg/ha/mn of
water due to irrigations at 0.75 WUF, while it was 7,96 kg/ha/mm
of water in case of irrigations at 0,50 WUI,

10, The quantity of weeds removed at harvest, from
Jowar fleld in the irrigation treatment at 0.75 WUF was 6.84
o/ha as against 4.95 g/ha in case of irrigatdons at 0,50 WU,
As in case of growth and yield of Jowar weed growth was also
enhanced by higher soll moisture regime hmintained due to
frequent irrigations at 0.79 WUF,

Mulches :

1. “he growth of Jjowar studied in recspect of mean plant
height, mean number of functional leaves per plant, meanleaf
area per plant and mean dry weight of plant and its components
during all stages of observations were influenced by mulch
treatments, Sugarcane trash mulch increased the growth in
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respect of all the above characters than bitumen mulch and no
mulch treatments, At harvest, thc mean plant height of 113,47
cm, mean functional leaf number per plant of 3,23, mean leaf

area per plant of 2+,.35 dn® and total dry matter per plant of
122.65 g were observed in case of sugarcane trash milch treat-
ment. Bitumen and control did not show differential influence

on the above growth characters,

2, the yleld attributes such as mean length and girth
of earhead, mean length and dlameter of peduncle, mean weight
of earbead and that of grains and bhoosa per earhead and
thousand grain welight were all increased due to application of
sugarcane trash mulch at the rate of 5 t/ha than other two
pulch treatments which showed more or less similar effects.

3. lican grain yleld of 51.42 g/ha and that of kadbl
yield of 108.38 g/ha, werc obtained from thc trcatment of sugar-
cane trash mulch, ©“he grain and kgdbi ylclds due to bitumen
nulch and no mulch treatments were more or less equal ang were
puch low than due to sugarcane trash mulch., ‘ugarcnne trash
mulch produced 9.9 and 7.5 per cent more groin and lLiadbi ylelds
respectively.

4, Grain to kadbi ratio of 2,15 was comparatively wider

in case of no mulch treatment.

5. The crude protein content of grain of 3,81 per cent

wacs mor: due to control,
6. Total nitrogen removed per hectare (134.95 kg) was

slightly more in case of sugarcane trash mulch than other two

mulch treatments.
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7. The seasonal consumptive use was of 968,1 mm in
sugarcane trash mulch treatment, This was comparatively less
as against 609.4 mm under no mulched conditionc,

8. The moisture use efficiency was maximum of 9.05
kg/ha per mu of water in case of sugarcane trash mulch as
against 7.68 kg/ha/mm of water and 7,76 kg/ha/um of water in
case of no mulch and bitumen mulch treatmwents respectively.

9, The quantity of weeds rcmoved at harvest from jowar
field from sugarcane trash mulch was L.kl ¢/ha which was around
60 per cent of the weed removed from the Ditwen and no mulch

treatments,

10, ipplication of sugarcane trash mulch reduced the soil
temperature at 10 em depth by 29C during sumper than bitumen
mulch and control,

Interactions

Varieties x Irrigations :

1. Mean helght of (GH.8R with irrigetions at G.75 WUF
was more throughout the growth period than other combinations,
At harvest, it was 124, 52 cm,

2. At 90 days, variety Lo, 168 showed maximum functional
leaf number of 9.60 when irrigated with 0.75 wUl', It was more
than rest of the combinations,

3, Mean leaf area at harvest was marimun of 2%.1k cm
pér plant in case of variety No. 168 irrigatcd with 0.75 LUF
than rest of the combinations,
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%. The dry matter of leaves (35.63 g) at harvest was
caximum in case of variety lo. 168 irrigated at 0,75 WUF
than rest of the combinations.

5. ihe dry weight of earhead at harvest was $1.08 g
of hybrid Csl.gh applied with irrigations at 0,75 WUF than
rest of the combinations,

6. Girth of earhead (16,16 cr), weight of grains per
earhead (43,26 g) and thousand grain weight (32.53 g) were
observed maximum in the combined effect of hybrid CiH.8R
and irrigations at 0.75 WW than other combinations,

7. The grain yield of 56.44 o/ha was observed as a
coubined effect of hybrid C5H-8R and irrigations at 0.75 Wik,

Varieties x Mulches

1. Plant heicht in hybrid CSH.gl with cugorcane trash
mWlch was maximum 128,29 co at harvest than rest of the
corbinations,

2. AL barvest, the maximum leaf area 24,5+ am? Per
plant was observed in combined effect of variety lo. 168
vith sugarcane trash mulch, which can be attributed mainly

to the wore number of leaves of variety No. 108.

3. The length of earhead (21,71 cm), Ilcugth of pedu~
ncle (31,12 cm), weight of earhead (53.%3 g), weight of grains
per earhead (45,30 g) and thousand grain weight and finally
grain yleld (9%9.395 ¢/ha) were all due to combined effect of
hybrid Cill.8LF and sugarcane trash mulch., Thece values were
neyxinum and more than rest of the combinatlonc,
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Irrigationsx Mulches

1. The leaf area at 90 days growth (31.1% dm?) dry
weight of stem at €0 days (32.06 g) and that of reprodu-
ctive part at 60 days (7.37 g) and 90 days (3G.44% g) were
maximum in casc of sugarcane trash wmulch with more number

of irrigations.

2. uhe welght of earhead (J1.05 g), wight of
groins per earhead (42.10 g) and prain yiel. (5%.53 g/ha.
wvere paximumm In the combination of sugarcane itrosh milch

and more number of irrigations at 0.75 WUF,
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