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ABSTRACT

STUDIES ON IRRIGATION MANAGEMENT WITH PLANT INDICATOR -~
AND INrLUENCE OF WEATHER PARAMETERS ON SORGHUM (C0.22)

By
M. SUSBARAYALU

Chairman: Dr, Y,8. morachan, Department of Agronomy,
Tamil Nadu Agrl. university,
Coimvatore~5
1982

Field experiments were conducted during 1978 and
1979 to study the infiuence of irrigation and nitrogen
levels on gorghum (Co,22) as compared to the crop purely
raiged under rainfed condition and scheduling of
irrigation with the help of suntlower as plant indicator.
The main and ratoon crops were raised during ooth the
years. The experiments were laid out with three
irrigation treatments under main plot and four nitrogen
levels under sub-plots, for the main and ratoon crops.
The irrigation treatments were rainfed (no irrigationmn),
irrigation at 50 per cent available solil moisture and
irrigation with sunflower as plant indicator. Four
levels of nitrogen viz., 0, 40, 80 and 120 kg N/ha

were tried in the sub plots.



4 well distriouted reintall ranging from
480 to 630 mm will be sufficient for stabilising the
yield of rainfed sorghum. Application of nitrogen
in the presence of gdequate moisture is beneficial

t0 rainfed crop.

The water requirement for the main crop was
greater than for the ratoon crop of sorghum. A
considerable saving in water consumption ranging
from .9 to 18.8 per cent in the main crop of sorghum
and 5.4 t0o 11.6 per cent in the ratoon crop was
opserved when irrigation was scheduled with sunflower
as indicator plant as compared to that at 50 per cent ASM
resulting in greater water use efficiency without

altecting the yield.

The N-uptake in poth the irrigation treatments
viz. irrigation at 50 per cent ASm ana irrigation as per
plant indicator was nigher than that in the rainfed
treatment. Irrigation and nitrogen application had no
influence on the P-uptake. K-uptake was however,
greater in irrigation treatments than in the rainfed

treatuwent.

Summarising, it couwld pe concluded that an
evenly distributed rainfall of 550 mm witl be surficient

for stabilising the yield of rainfed sorghum. The



water requirement is grester ror the main sown sorghum

Than for the ratoon crop.

There is advantage in scheduling irrigation
with sunflower as plant indicator oy way of lesser
water consumption and increased water use exficiency
as compared to the recommended irrigation schedule

at 50 per cent ASH.
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INTRODUCTION

Inadequate and jill-distribused reintall is the
mgjor constraint for successtul crop production under
rainfed conditions. lhe weather parameters that prevail
during the crop growth play an useiul role. The erop
under rainfed conditions normally yields lesser than the
irrigated crop. But the yields get poosted sometimes
under adeguate quantity of welLl distributed rainfall

with judicious application of nutrients during the

crop period. Under rainfed conditions, the initial ]:uf
stages of crop growth are afiectea uy non application%;tg,y
of rertilisers. in deptﬁ/study on the factors h
responsible for the Lower yields ‘obtained under rainfed
conditions is essential for stabilising the yield of

rainfed crop. equivalent to that of an irrigatea crop. <

Our water resources 10r irrigation are
relatively limited and agriculture is generally a
gample with monsoon. Out of 145 million hectares of
cultivapie land in India, only about %6 million hectares
are under irrigation, This is mainly due to wastage
and improper use of water (Rao, 1964). However, there
is vast scope for improvement in water mansgewent for
increased production oy providing protected irrigation

to crops raised under rainfed conditions.



3 ﬁ . Depth and freguency intervals, fixed arbitrarily

| were the criteria fo; treatmentg in irrigation experiments

| conducted throughout India. In rainfed conditions it has
. been possible to increase the yield of crops by providing
protective irrigation at critical stages by recycling the

surplus water stored in farm ponds. There is need for

can?

providing means for irrigstion with the proper approach /. °

e FHE v

in scheduling of irrigation methods on the basis of soil "~ " *,
et

moisture deficit in the root zone. ““/t;

Is 1o

s, o

C o PR
i Timely irrigation and thereby economising .~
irrigation water has been one of the major problemeg

vt
:* 1n irrigated agriculture. Various devices such as

fki tensiometer, neutron probes and resistance blqcks

. have been developed to assess the soil moisture.
Though useful, they have not been widely adopted by
farmers because of their higher cost and lack of

technical knowledge in handling.

[ ¢ !
Use of biological indicetors show a great

promige in benefitting the farmers (anon, 1960). 54:‘
sunflower is an indicator plant and is very sensitive
to changes in soil moisture. On account of its
capecity to exhibit clearly the symptoms of moisture
stress, sunflower has been employed to indicate the
s0il moisture deficit for field crops which have

similar reoting zone.



Sorghum crop needs adequate irrigation and
there is scope for economising irrigation water in its
present use. Barlier studies have revealed that in
sorghum crop, optimum yields were obtained at 50 per cent
available soil moisture (ASM} with 10 irrigations during//

the crop period {(falaniappan gt al. 1977/,

Thus it is felt that there is need for an
‘in~depth study on the water requirements with cheaper

devices and adequate nutrients under rainfed conditions.

Hence a study has oeen made with the foilowing

objectives besides scheduling and economising the

irrigation water by using bioiogical indicator such as

sunflower plaﬁtrto ascertain
&
ﬁ" 1) the factors respongiwle for stabilising
%he yield of rainfed sorghum crop to that of an
t‘j.rrigated crop

2) the differences in water requirements
between the recommended gupply of water and resiricted
supply of water

5) the role of nutrients under different ¢
situations

4) the amount of sorghum grain obtained per
unit quantum of water and

5) the quantum of irrigation water saved forﬁ

sorghum by using sunflower as plant indicator.



REVIEW OF LITERATURE




2 REVIEW OF LITERATURE

fhe earth's most ebundant compound is water,
a vital constituent in all living matter and it may be
considered as the life blood of the earth (Russel
et al., 1973). It is essential to know the exact
water requirement of crops and the efriciency with
which water can ve applied to obtain most economic
utilisation of limited water resources (Kelley, 1954).
Inspite of sorghum being toterant to drought, the
high yielaing varieties are responsive to good
irrigation practices, Rainfed crop of sorghum yieids
Lesser than irrigeted crop. But the yields get boosted
some times under adequate quantity of well districvuxed
raintall with judicious application of nutrients
during the crop period. JLIn rainted regions, the low
¥ield of sorghum is due to moisture stress in initial
stages of crop growth and non-application of

fertilisers., With regard to irrigated conditions,

depth and frequency intervals fixed arbitrarily

T
sometimes cause usage of excess irrigation water.

introduction of piant indicators for scheduiing

irrigation, economiges the quantum of irrigation water. g
A brief reviewiof fhe past work done on various aspects
regarding weather parameters related to water

requirement, moisture stress, rertiliser levels,

TR



moisture-rertiliger interactions with rererence to

scheduling of irrigation is made hereunder,

2.1. Weather parameters

The weather characteristics such as rainfall,
temperature, relative humidity and sunshine hours

effect the crop growth and yield of cropas.

raintfall has profound influence on sorghum
proauction. Ahmed and Dorairaj (1963) reported that
tarming in rainfed areas and its success and failure
depends on the amount and its distriocution of rainfall.
&rishnamurthy et al. (1973), Sunderaraj and
Thulasidas (1976} obgerved that rainfall at the
time of flowering aftected the yield becauée of

sterility resulting from washing of pollen grains.

l'emperature is one of the important factors
arfecting ail the growth phases of the crop. Among Dioh £
the abnormalities, the t emperature causes retarded &”

i bl

plant growth, %’a_cﬁ_gﬁ, anthesgis, J.a;c_k_/gf/grain filling
and prolongation of ripening. Appadurai {1957)
observed that the maximum temperature during thg
growth period o. September sown crop w*rangéﬁé
from 32ﬁ§fto 38°C and the minimum temperature

about 24°C. This seemg to be the best for elongation



._in the heignf\of sorghum. Dethier and Vituium (1963)

while expresging the "growing degree days" sometimes
called as 'heat units' or growth units, an arithmatic
accumulation of daily mean temperature above a certain
threshold value, reported that the amount of piant
f growgé;gggyoximately proportional 0 the amount of
=
heat or temperature units accumulated, <1The heat unit

value is obteined py substracting the base or threshold

temperature for the specilic crop from the mean

temperature (average of maximum and minimum temperature

et Qf the day/. Kor sorghum, daily mean temperature

minus the threshold temperature of 10°C (50°F), summed

,ﬁ

from the day of emergence to maturity gives the
accumulated heat units (Gilmore and HRogers, 1958), . 4~ 7.4
Uizumi and Iguchi (1966, found that growth of sorghum

hybrids was highly sersgitive to tempergture. WNarayan

frl.
e
i

¢ g and Headi (1908) stated that flowering was delayed as the
‘ mean maximum and minimum temperature and humidity from

sowing to flowering and found that flowering durstion
was nignly correlated with mean maximum tTemperature.

W {Vergara et al. (1970) observed that Low temperature at

Lo 'grain ripening stage increased the sterility. ~Fliace

;9 et gl. (1971) found an increase in dry matter with
increase in temperature from 215@ to %2° . m#Mounder (1972)

obgerved that sorghum couid uvi oe% seed or continue its



development at temperature below 1&. j°C to 21.1°C.
Babadzhanov (1972) stated that optimum condltlgns
for flowering were 18°C to 22°C. Higher temperature
22°c to 26°C and a low temperature 1o°c to 15°C
delayea flowerlng. PurseglLove (1975) reported that
sorghum required an optimum temperature above 30°C
for its growth. Mahendra Singh et al. (197%) stated
that low temperature adversely affected grain setting
and reduce the grain productivity. Sundararaj and
Thulasidas (1976) stated that sorghum attained
maximum growth and development in areas with high
temperature and low humidity during the growing
season. The minimum temperature for plant growth is“
about 15°C and the maximum temperature for plan?t growth
is apout 40°C, put sorghum thrives best in regions of

=
369¢C. leera and Carbello (1977) reported that the
normal response of sorghum to growing temperature
below 27°c wes a lengthening of vegetative phase.

Choudhury and Wardlaw (1978) opined that in sorghum,
,\__——//

the rate of grain development was greater at the higher

temperature of 30°C in the day and 25°C in the night.

Low relative humidity effects slow growth rate

in summer crop. Duration seems to be the compined
erfect of humidity and temperature. High relative

humidity above 80 per cent seems to shorten the duration
Node 7




and a low humidity below 50 per cent lengthen the
duration. Appadurai (19572w and Babadzhanov (1972)
stated that optiwmum céﬁﬁfiﬁén for flowering was

70 to 80 per cent relative humidity. Higher
relative humidity (85 to 95 per cent) and lower
relative humidity (44 to 60 per cent) delayed

flowering.

Ze2. Bcheduling of irrigation

’

-

v Water requirement-of a crop should be properly
»x;f determined for judicial scheduling of irrigation. The

fL e N Lore

Pf1~determination of water requirement of crops is broadly

clasgified by Dastane and Sharma (1970) as f@llows.

1e Transpiration ratio approach
2. Depth-interval-yield approach

3¢ S50il moisture deficit and degree of
depletion approach

“Y 4. Climatological approach

In addition to the above, the biological

B indicator approach also helps in scheduling irrigation.
Several formulae including Thornthwaite (1948)
Penman (1948) and Blaney and Criddle (1950) were
evolved but these were found not useful for
day to day use in irrigation practices. Smith and
Buchholtz (1964) found that open pan{{at5§\avaporation

. N



provided a better estiﬁation of the monthly and
seasonal evaporation power of the air than the )
thornthwaite wethod. Brown gt gl. (1964) tound
27.5 cm of BT was necessary to produce the first
increment of grain or 20 cm water needed. Dastane
(1970) deviged a soil-cum-sand mini plot technique

for scheduling irrigation.
2.3, Biological Indicgtor

Suntlower is an indicator plant and is very
sensitive to changes in soil moisture (Anon 1960),
‘As the soil moisture stress increases beyond certain

limit, the young Leaves of the plant lose turgidity

and drop. They do not recover unless the water dericit

e

is made good. If wilting persists during the early
morning hours it indicates real moisture deficit in the
go0il. A population rate of 30 sunflower plants at
random per 1000 sq. meter area is optimum for use as
plant indicator. Khan and Nathuram (1947) made
extengive studies on corn, sorghum and suntlower and

reported that water requirement did not differ muche. 7

i

2.4, lrrigation ne of gorghum

,lc> Raheja (1961) reported that sorghum crop

.\ Tequires about 609.6 mm water for optimum yield while

~



10

under Tamil Nadu conditions, Chandramohan (1970)

reported 488 mm to be sufricient. Kaliappa et gl.
(1974) reported that at Coimbatore and Bhavanisagar,
irrigation at 50 per cent available moisture was found)
adequate in(/thé\)rabi season. At Tirupathi (Andh\;;”l/
Pradesh), i;::.gation at 50 per cent depletion of
available soil moisture on sandy loam soils was found
adequate for finger millet grain in rgbj season
(Ramachandra Reddy et al., 1974). Similar observations
were made at Coimbatore in Tamil Nadu (Rajagopal, 1969).
Yadav {1972) ana ralaniappan et al., (1977) reported
that hybrid sorghum yields were maximum when the crop

was irrigated at 50 per cent ASM in O to 30 cm soilﬂ/,’{’:
layer in the Kharif season (D.A.R.E. 1975; A.Af:A.U.,I /1975).( ‘
Gopalakrishnan (1966) observed that soiJ._ moisture regime

at 60 per cent ASM significantly increased the height

of plant.

The stages of crop growth are important while
giving irrigation. Balasubramenian et gl. (196
reported that initial seedliing, prefiowering and grain
formation stages coinciding with 2,4,12 to 14, 15 to 16
and 17 weeks after sowing respectively were found
critical for water demand at Coimbatore. Dastane (1970)

reported that timeiy irrigations during their growth

e



11
road "‘J‘V‘;‘/

[7) ) ;""“J‘i
- j4‘p,£h.f}
B .

L
- .’\

b

;]Vperiod important than irrigation at definite intervadis. z

& Siﬁffii?:f:ults have been reported by Swaminathan (1972)£
Kanwar (1969) reported that though the total quantity of
water might be the same, if avaiiablie at the right time

of the crop growth, it would be many times wore

.{ productive. Dastane (1974) summing up the water

ﬂw\ requirements of cereal crops obgerved germination and
Id /

Y
4t emergence, seedling growth, flowering and grain

e
formation stages to be critical for irrigation requirements 3

7§E&'ﬁigner yield. 8ingh {1972/ observed that early
see&iiﬁg l{5 to 20 days growth) and rlowering (90 -
110 days growth) stages were most critica}iih iater
demands, The results of experiments conducted at
Coimbatore on CSH.2 sorghum also confirmed fhe same
wherein the highest yield of_4545 kg/ha was obtained
by irrigations at these stages (Palaniappan gt al. 1977).
Inereasing soil moisture by supplemental irrigation
markedly increased the yield of sorghum (Bielorai gt gl.
1964), Lt tended to decrease lodging, and increased
the water use efficiency (Bond et al., 1964). Lt‘also
increased the vegetative and reproductive plant grgzﬁg,‘
height of plants, head weight, thousand g?gg;“;;ight

/7 and number of kernels per head \Bieloral gt al., 1964).

Mgthers et gl. (1960) reported that higher moisgture
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levels produced greater yleld. Lincreasing moisture
levels resulted in higher grain and straw yilelids in
barley (Fedak and Mack 1977/). uviming of irrigation

had very marked eifect on yield and its components
(Haggn gt al. 1957}. Bielorai et 8l. (1964) reported
that irrigation applied during the period from

heading to0 seed set increased the grain yield of
sorghum congiderably., Rao and House (1972) reported
that inspite of sorghum being tolerant to drought,

the high yielding varieties are also recsponsive to

good irrigation practices. Mertia and Bajpai (1975)
obgerved a 1%EEE£_£E£§?ionahip between yield and water
used oy sorghum. From Mew lexico, Malm and David (1968)
reported linear response of sdrghum grain yielid to the
number of irrigations. Mertia and Bajpai (1975) also
ha;;\weported similar results. rinkner ana Malm (1971)
reported that an irrigation at 50 per cent flowering
increased the sorghum grain yieid by 2900 kg/ha and an
irrigation at the soft dough  stage increased the yield
by 530 kg/ha but an irrigation when plants were 15 teo
20 cm height gave oniy a small yield increase.
Kaliappa et sl. (1974) reported that moisture supply
during preflewering stage was more important than at

post tfiowering stage in deeiding the yieid of sorghum.



Jacob (1963) reported that adequate moisture during
flowering and grain filling stege are most essential
to have Larger earhead and better filling of grain.
He observed that irrigation at 14 days interval
significantly infliuenced the height of sorghum plants
and lLength of earheads. ‘hangamuthu (19/9) reported
that in sorghum, there was significant improvement in
plant height with normal irrigation than irrigation

given at critical stages.
2.5, snfiuence of moigture on growth componentg

Crop growth is sensitive t0 moisture siress
particularly because of cthe physioiogical effect of
stress on production ana maintenance of phofosynthetic
tissue (Fischer and Hagan; 1965). Grain sorghum wiil
almost cease 0 grow auringgg period - of woisture stress
and wiil recover anu continue to grow if moisture
becomes available after a reasonable length of time
({Thompson 1963). Campbell et al. (1969) recoraed a
negative correlation between moisture stress and piant
height and stem diameter. When sorghum planis were
subjected to wiiting prier to fioral initiation, growth
in height virtually ceasged (Anon. 1975). Generally,
the organ growing most rapidly at the time of stress

is the one most affected {Aspinall gt al. 1964).

13
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Water stress at an earlier stage-way aifect the amount
of leaf area at flowering (Fischer and Hagan, 1965).
Water stress can also arfect the lLeaf area through its
eifect in hastening the rate of leaf senescence
{Fischer and Hagan, 1965; Fischer and Kohn, 1906),
Although, total plant growth is arTected auring water
stress, shoot growih is reduced most. Koot growth

is generally favoured reiative to shoot growth as

14

indicated oy height and root to snoot ratio (Pearson, et

19063 Davidson 1969 and Elnadi et gl., 1969).

smoch gf gl. (1957) reported that the roots developed
under limited soil woisture were finer and had larger
branches of secondary and tertiary roots. Elnadi gt gi.
(1969) and ClLements (1904) recorded higher footlng
depths under stress conaitions. <rharande gt gl. \1973)
reported that about 83 per cent of moisture was

extracted Irom the root zone mostliy from U-30 cm depth.

There is accumulating evidence that soidl
moisture stresg at particuiar stage of plant growth
has specific erfects on subsequent development in many
crops. Skipping irrigation at flowering stage was
not so detrimental in sorghum (Palaniappan et gl. 1977).
Stewart (1947) reported that with sorghum, deficits

were least tolerated in the vegetative and pollimation
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period. Lewls gt gl. (1974) reported that a
moderately severe stress during poot through bloom
stage caused »4 per cent reduction in yield of sorghum
while the same accounted for onty 10 per cent reduction

when the stress occurred during milk through dough stage.

—
Adams aqdﬁA{kin (1977} observed smeLler panicles *,

and shorter neadgﬂat”fﬁbﬁbnset of soil uwater stress during

the early stages ©f panicle development. Inuyama gt 2l.

{1970) concludea that the critical period for woisture

stress in grain sorghum was Irom boot stage until

flowering. dJain (1975) however did not agree with the

critical stages concept as he opined that crops neeaed

sufficient moisture throughout the growth period for

maximum yield.(“fischer and Hagan (1965) found that

grain filling was reduced most when the stress arose

about 10 days before ear emergence in whea{. It has

been concluded that most detvterminate crops are

especially sensitive to water deficits .rom the time of

floral initiation during floweripg, end to a lesser

extent during seed development (Segg and Turner 1976).

The extent of;@E} damage cauged to thé,plants depended
(N

on their physiol~gical stage, the degree of water

stress and the species concerned (Gates, 1964),

Tillering to vooting, heading, flowering and grain



development phases in that order has been found
———

critical so0il water stress period for sorghum

(Subramanian 1980),

Robins and bomingo {195%) reported that the
moisture stress in early stages wight have reduced the
plant height by shortening the internodes, Vizumi et gi.
(1965) stated that the stress at critical stages limited
the elongation of stalk and significantly reduced the
LAT. Mohinddin and Yaseen (197%) reported a
significant reduction in yield components in CsH.1
sorghum due %0 stress during tlowering and grain
filiing stages and stress at grain filling period
(70 = 100 daysa) decreased the seed weight. Stress at
flowering and grain development stages reduced the
yield of sorghum due to decrease in grain number and
grain weight respectiveiy (Dastane 1974).
Parameswarappa et al. (1975), observed that only
50 per cent of the spikelets opened fully and seeds
set in, during the stress at spikelet opening stage
in sorghum CS.3541. The effect of moisture stress in
gorghum was marked on leaf area index \Arishnamurthy

et al. 1973).

The yield component is more sensitive to giress
during its period of rapid development (Begg and Turner,

197¢). They reported reduction of panicle numbers in

16
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sorghum. Inuyama et gl. (1976) reported that deficit
which deecreased the numver of grains per ear did not
decrease thousand grain weight in grain sorghum.
Flowering was delayed vy water stress in sorghum and
other cereals (Brown et gl. 1964; Camppell et al.

1969; Clarkson and Russel, 1976J.

Crop yield, depending on the nature of
harvested organ and the origin of its constituents,
may be more or iess sengitive to water stress than
crop growth (Fischer and Hagan, 1965). Weight of
grain and straw yield were . inversely correlated with

water stress (Campbell et gl. 1969).

2.6. Moigture gtress snd wgter uge efficiency

In sorghum, water use efficiency for grain
production,}\waé\ increasged as the stored soil moisture
increased \;;nd et al. 1964). Doss gt gl. (1964)
reported that the rate of water use varied directly
with the amount of available soil moisture. dJain (19T1)
reported that increased moisture stress decreased the
growth rate to a much more exvient than its erfect onm
water use e.Iliciency but the degree and rate of water
stress determined the yield and rate of E.T. and
thereby the water uge efficiency. Mertia and Bajpal

{1975} obtained an increase in water use efficiency
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with increasing moisture regimes along with a rise in
consumptive use. Alston (1976) observed that water usge
efficiency was more in dry treatments and the least
under all wet treatments where there were greater

losses by evaporation from the surface of the moil.

2.7+ influence of mojgture on nutrient uptgke

Dastane (1974) opined that water controlled the
degree of availability, tform, rate of movement and extent
of uptake of nutrients and hence the responses to
applied rertilisers depended on the quantity and
trequency of irrigation. Singh (1972) observed that the
transport of mineral nutrients in the soil, gbsorption
by the roots, translocation within the plant and their
metabolism were all affected oy soil moisture
availability. U'wo reasons have been given for the
influence of moisture, namely increased avaiiability of

nutrients and the utilisation of absorbed nutrients.

Herron gt al. (1963) reported that both
moisture and nitrogen must be adequate for continued
uptake of nitrogen throughout the season. Sharma (1969)
found that without nitrogen there was Litile benefit
from increased moisture supply put as more nitrogen was

epplied, the beneficial eitfect of water became greater.



Painter and Leamer (1953) observed that more frequent
irrigation was of no advantsge unless adequate amounts
of fertilisers were used or rertilisers were more
effective in increasing sorghum yields when the erop
was supplied with adequate irrigation. Muthuvel (1Y76)
stated that mineralisation of acaed nitrogen, its
mooility in the soil medium and the consequent uptake
by the growing plants were largely influenced by the
prevailing soil moisture condition. DBennett et al.
{1964) found that total uptake of N & K in sorghum was
usually higher with irrigation. Singn et al. (1971)
found that the availability of Y increased with
increasing intensity and frequency of irrigation due to
dilution of soil solution. Nitrogen uptake per unit
weight of dry matter production decreased under wetter
regimes (Arjan Singh et gl., 1973). Shrotriya et al.
(1974) concluded that the uptake of nitrogeéiig_p;ants
increaged as a result of increased dry matter production
with increase in moisture level. Boovendran (1977)
concluded that uptake of nitrogen was greater under
bigh moisture supply. Herron et al. (1963) observed
that inadequate nitrogen, limited the growth from the
five weeks after emergence and moisture stress with
inadeguate nitrogen severely reduced the growth

throughout the season.

19



2,8, 1nfluence of nitroren on growth and yield

Burleson gt al. (1956}, Raheja and Krantz (1958),
Krishnamoorthy (1962) ana Anand Rao and Heddi (1972)
reported that nitrogen content and uptake increased with
increased levels of nitrogen applLication. Rao and House
(1972) concluded that the total uptake of N, ¥2U5 and
K,0 was 130-180, 50~65 and 100~150 kg/ha respectively
in a grain sorghum variety yielding 50-60 Q/ha. Atar

Singh and Sains (1972) found {g) rapid increase in thg/

o

uptake of nitrogen from ﬁy;'boot stage to 75 aayg¥’
after sowing. &Roy and Wright (1973) studied the nutrient
uptake patterns as influenced by N and P levels and
concluded that the nighest uptake of 148.7 kg N/ha

was recorded with the application of 120 kg/ha.

A fertiliser dose of 134.,4 kg N, 67.2 kg ¥ and

2%
67.2 kg LZO/ha resulted in maximum grain and straw

yield (\Ready, 1Y68).

Application of N had significant effect in
increasing the growth and yield components of sorghum,
Haheja and Krantz (1958) observea & positive influence
of nitrogen on th. length of earﬁead. Krishnamoorthy
(1962) reported that there was significant difference

in the length of earhead between nitrogen appiied plots

20
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and no nitrogen plots. Hamechandra Reddy and Mustafa
Hussain (1968) and Panda (1972) reported that plant
height, number and size of leaves and the leaf area
were not intluenced significantly by ‘N' application.
Anand Rao and Heddi (1972) obnserved that increasing

the levels of nitrogen irom O to 150 kg M/ha increased
the dry matier production at all the stages of plant
growth., HRamalingam (1975} statea that increasing
levels of nitrogen increased the dry mattver significantly.
Krighnamurthy gt gl1.(1975) reported that plant height
and numver of Leaves per plant were not wuch influenced
by N-levels. Ulsen and Santos (1976) reported that the
dry matter yields were highest and ailmost two toid of

the controL at 150 kg ¥/ha.

Ai Stewart (1947) reportea that the optimum dose of

A;?nitrogen might be around 20 to 40 kg/ha in the major

sorghum growing tracts of Inaia. burleson gt al. (1956)

reported that sorghum responded 1o very high Levels of

;;Litrogen upto 240 kg/ha. FYanickkar (1960) snowed that

there was good response ror nitrogen rertilisation upto
80 kg/ha giving an extra yield of 1b per cent over

40 kg u/ha. Manendra Singh and Mahendra ral L19%9)

statea that optimum nitrogen lLevel was beivw.en 1VU and

150 kg/ha for different places and genotybpes.

.nﬁb iF )

21
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Shekhawat and Chundawat (1971) stated that grain yield
of sorghum increased with increasing levels of nitrogen
upto 150 kg and application beyond this level was not
beneficial. Rodge and Tek (1975) reported linear
reaponse to nitrogen ungflig_gglha for various sorghum
hybrids. Similar results were reported for CSH.S5 and
C8H.6t by Surender Reddy and Reddi (1976). Response of
sorghum hybrids to nitrogen levels tried in different
locations in India under All India Coordinated Sorghum
Improvement project indicated that CSH.5 responded

{A upto 120 Egﬁﬁ/ha.

i
¢

2.9. Beopomy in water use

!
{

increasing crop production per unit volume of water per (
i

The economy in water use could be achieved by //

unit area of cropped land and per unit of time., There

is considerable scope in saving the water use in
H}Ysorghum. Kelley (1954) observed that it is essential

to gtudy the efficiegglfxithwwhich water can be applied

to obbain mOSt seonomic utilisation of limited water

regources.

Phus from the review, it may be seen that the

water requirement. of a crop should be properly
_Waler requir

determined for judicial scheduling of irrigation and

g o  —




introduction of plant indicators while scheduling
irrigation economises the gquantum of irrigation water.
It waswthat water use efficiency was more
ir:i/ry treatments and the ieast under wet treatments.

——————

There is considerable scope in saving the water use

. B
in sorghum, 3 P = [t R
T e ,,.' L4 R
d ol N # PR .
., 2 ~ -
f [
H
H
A hE st .
rid e /E
B 5 o
. R i
i I .
{ r’rll . ¢ 4
I 7
! . " I
[ o NG ‘
¥ - i
i ).g' P Fs
<
o . & ¢ ref
f : 3 af « J
/ i e
: - 2t
L N
¢t
LV i .
v 1o
Tet i

23



MATERIALS AND METHODS




3  MATERIALS AKD METHODS

Field experiments were conducted to study the // ;
1

influence of irrigation and nitrogen on sorghum i

N

(planted as well as ratoon) as compared to the crop /
raised under rainfed conditions and scheduling of !
irrigation with the help of sunflower as plant indicétor.
The experiments were laid out in field No.69, Bastern
block of the College Karm, Tamil Nadu Agricultural
University, Coimbatore during the years 1978=79 and

1979-80.

5.1, Materialg
5ele1. Location gnd climgtic conditjiong

The Agricultural College Farg,ét Coimbatore is
situated in the North Western tract of Tamil Nadu at
11°E north latitude and 76.57?7§asr longitude at an

" I

altitude of 426,72 metres above mMean Sea level. The
mean annuval raintall is 644 mm (average of 25 years).
The mean maXimum and minimum temperature are 36° and
18.5°C regpectively. The weather conditions prevailed
duri;g the cropr.ng periods are shown in the form of a

chart in Fig.1 and the relevant meteorological data

are given in Appendix I, o |



Heteorological data auring

Crop seasons
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361.1.1. Accumulagted hegt unit

The heat unit value is obtained by substraqting
the base or threshold temperature for the specific crop
from the mean temperature (average of maximum and minimum
temperature of the day). For sorghum, daily mean
temperature minus the threshold temperature of 10°C
(50°F), summed from the day of emergence to maturity
gives the accumulated heat units (@Gilmore and Rogers,

1958) .,
3601420 §oil characterigtics

The details regarding the physico chemical
properties and analyfical data of the soil of the
experimental field are presented in Table 1. lhe soil
comes under Perianaickenpalayam series. The soil is

of clay loam type. Fe
3.1e3e Water gource for jrriggtion
The crop was irrigated with wet land water

available through the intergrid system of the University.

The B.C., of the water was 0.89 mmhos/cm.

3.2, Methods
Field expsriments were conducied with the

sorghum variely Co0.22. Three irrigation treatments



Table 1.
experimental tield

27

Lnivial soil analysis data or the

Soil wepth

0 to 45 cm depth (mean)

Mechanical Compogition (Yiper, 1966)
Coarse sand
Fine sand

Silt
Clay
Soil Physical propertieg
'{ Mgximum water holding capacity
rore space (Piper, 19ob)
Field capacity {(Dastane, 1967)
Permanent wilting point (Richara§1947)
1960)

Absolute specific gravity
(Piper,

Bulk aensity (Sankaram,

1960 )
Availgble Nutrientsg

Nitrogen {Iruthayaraj et al., 1974)
1967)
-¢ Potassium (Stanrord « English, 1949)

Phospnorus (Jackson,

Uther Properties

E.C.
pH (1¢2 water <Xtract,

(1:2 water uxtract)

obe.1 per cent

8.0 n

20.2 " )

%4.7 " Ve
ceed 00

44.8 per cent ¢

5561 "
24,0 n RM or Rv
11.00 "

1.38 g/ce

2.9 g/ce

221 kg/ha : 4
21.5 " paedk
601 n

Ued mthS/sq.cﬁ.
Be6
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were allotted to the sub plots. There were twelve

treatmental combinations replicated six times.

3¢2.1. Ireatmentg

5e2e1e1e Main plot tregtments kIz'rigation.\y{ea‘cments) '
Treatment symbolg Treatment
Io No irrigatidn - purely rainted
11 Irrigation at 50 per cent R
available soil moisture {ASM) /!
in the active rooting zone. /
avrly oLirn .
I, Irrigation given as per the ;[ « %~
wilting jindication shown by P
he inaicator piant sunflower . e

3.2.1.2. Sub plot tregtmentg (Levels of nitrogen) "”’:/ .

No No nitrogen (control)
Ny 40 xg N/ha
N, 80 kg N/ha
Ny 120 kg N/ha

3.2.2. Plot size

Gross 13,50 m2
Net 6.48 m2
3.2+3. Degign

"k spiit plot design was adopted as suggested
J

by Pansé""’é:ﬁd Sukatme (1967) for the study. ‘he three



irrigation treatments formed the main plot treatments
while four nitrogen levels formed the subplot treatments.

The layout plan is given in Fig.2.

3.2+4. frepargtion of the field

Ihe field was prepared vy using a tractor drawn
mould board plough followed by harrowing. %The field was
levelled perfectly. Beds and channels with outter
channel of 60 cm all round the beds were formed to
prevent seepage of water. A total number of seventy

two pbeds were formea tec accommodate all the treatments.

3.2.5. Seeds_gnd gowing

Good viable seeds of sorghum variety with
95 per cent germination were used. Sorghum seeds were
treated with Agrosan at two grammes per kilogramme of
seed and were sown 15 cm apart with a spacing of 45 cm
between two rows by aibbling two to three seeds per
hole adopting a seed rate ¢f 10 kg/ha. Before dibbling
gseeds, soil application of furadon granules at seven
kilogrames per hectare was applied along the seed rowvs.
Ten days after sowing, the seedlings were thinned so as
to have only one plant per hill, IThe first year crop

was sown on B8.9.78 and the second year crop on 9,10.79.

29



Field layout
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3.2.6. Fertiliger gpplication

Nitrogen in the form of urea was applied as
basal dressing as per the treatments, while 45 kg
P205/ha and 45 kg K20/ha were basally applied in the
form of superphosphate and muriate of potash respectively.
Since one of the treatments is under rasinread conaitions,
the entire nitrogen was applied as basal dose toc all the
treatments along with P and K., In the beds, lines were
drawn 45 cm apart and rertilisers were applied and

covered.

5207« After cultivation

Two hand hoeings, one at 15 days and the second
at 30 days after sowing were given. Furadon at seven
kelograms‘per hectare in leaf whorls was applied onﬁﬂgg'
25th da&lagainst sorghum shoot fly. Adequate plant
protectiﬁn measures were taken against pests and aiseases
as per the recommended dbégé of Tamil Nadu Agricultural

University.

E
o

5.2.8. Irrigation

A life saving irrigation was given to all the

ot /ﬁtreatments inclusive of the rainreu treatwent for good

/

i
/( treatment Io was given, while the rest of the treatments,

were irrigated as per treatmentalmroquicemgnlgL_h”

germination. Afterwards no irrigation to the rainfed
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S0il moisture measurements were made
gravimevrically as suggested by Dastane (1967) from
samples taken at three depth intervals viz. O to 15 cm,
15=50 cm and %0-45 cm. The average ror the three
depths were pooled and the mean soil moisture content
was utilised for calculating soil moisture depletion.

;\Tﬁé moisture content of the soil between the field
fji( %acapacity and the permanent wilting point was taken‘43
- \5hs the available moisture range. The depth of wa%er
required at each irrigation wéé found out by using the

tormula (Dastane, 1967) namely,

lMoigture deficit or Depth of irrigation required =

Field capacity~Actual moisture content

x Bulk x Depth of
100 Density rooting
zone

Thig was multiplied by the area of the pliot to arrive

at the voiuwme of water required for each plot. he

?%asured quantity of irrigation weter was shpplied
through water meter lead through 3 cm polythene tubes
directly into the plot. Daily moisture estimates were

made in ali the treatments.

3.2.8.1. Irrigat.on to treatment ¥2 (rlant indicator)

Sunfiower igs an indicator plant and ig Very
sengitive to changes in soil moisture. On account of

its capacily to exhibit clearly the symptoms of moisture



. area,> Irrigation was applies when the top most well i

I's
L

I

S

™y developed leaves showed loss of turgor. Symptoms wereuTQr ”3
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L
Yy —
stress, the sunflower has been employed to indicate the
soil moisture defiecit in tield crops which have identical

rooting zones. Mordan variety of sunflbwer seed were
e

sown along with the sorghum crop and thinned to have a

population of 30 solitary plants at random per 1000 o -

PR

/

observed at 10 am, when there Was no dew on the leaves.
Sunflower seeds were sown in pbetween sorghum plants

in the treatment where the inaicator plant is required.

5.2.8.,2., Computation of totgl wgter regquirement
_The water added through irrigation, erfective
__rainfall -and the water contents of O-45 cm. depth of
soit profile at sowing and at harvest were considered
in computing the total water requirement. Morachan
(1978) reported that the congumptive use is equal to

the water added plus or minus any change in soil moisture.

3.2.8.%. Effgctive rainfall

The total receipt of rainfall was recorded
separately. But the whole quantitiy received was not
taken into consideration for the moisture availability
to the crop, because, out of the total receipt, some
might heve been lost through run~off and some through

percolation. Therefore the effective rainfall, that



34

wag the actual quantity utilisea for crop growth, was

calculated using a lysimeter.

542.8.4. Lysimeter

The lysimeter used in this experiment to collect
the leachete water consisted of three circular pans with
tapering bottoms each having a seperate outlet. “hese
three pans were set one within the other resembiing
concentric circles and the smailest one was fitted into
the 40 cm diameter pan and these two together were
fitted into the third and the largest. There were
proper apertures and vents on the side walls of the
outer, and the cutermost to receive the metalilic
outlet tubes that were connected to coilection vessels
through flexible tubes. For installation, a pit was
dug out and & tunnel was made sideways at the desired
level on the pit wall leaving the soil above
undigsturbed. This three pan Lysimeter was set up at
45 dm depth as mentioned above and filled with graded
fiiter to the brim. Then it was pushed into the sideways
tunnel and packed around in such a way that the iysimeter
top wgs at a level and horizontal leaving little space
between it and the soil. From the water collected irom
the central pan after the receipt of rain, the etfective

rainfall was calculiated (Wachappan gt al. 1974).
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54249, Harvegt

Two border rows of sorghum were harvested
first, Later the net plot was harvested. Lhe dates
of sowing and harvest of main and ratoon crops in

both the years are given in Table 2,

542,10, Biometric observations
3e2,10.1. Growth components

in the net plot, rive sorghum plants in each
ireatment were selected at random and lapelled ror A
taking the following observations at three stages ﬁ
viz. 30, 60 days after sowing and at harvest stage. x% fa

From each treatment, pLant height,/number of functional 2“

leaves, leaf area ana earhead megsurements were recorded

at the respective stages.

3.2:10.1.1. Elant hejght
Plant height was measured irom the base of the
plant to the tip of the Longest Leaf stretched and

their mean values were recorded in cm.

9e2410.142. Leaf greg index
Leaf area was computed using the formula Leaf
length x leaf breadth x 0,747 as suggested by Stickler

et al. (1961). The Leal area index was calculated by



Table 2. Details of gowing and harvesting
dates

Date of Date of Duration

sowing harvest in days
1978 HMain crop 8.9.78 20,112,178 104
1978 Ratoon crop 20.12.78 1.3.79 72
1979 HMain crop 9.10.79 27.1.80 11

1979 Ratoon crop 271,80 23.4.80 - 87



deviding the lLeaf area ny the area of the land

occupied by the leaf.

342+1041,%. Dry matter production

At each stage, plants were selected at random
from the outer rows, pulled out anu the plant samples
were kept at 60°C in a hot air oven till constant
welght was attained. ¥rom the dry weight of the

plants, the dry matter production was expressed in kg/ha.

302410.1,4. ROOL length

RBarlier to the laying out of the experiment,
seeds of short duration dwar:t variety of sorghum (Co0.22)
and sunflower (Mordan) were sown in pots. Each pot
had one sorghum and one sunflower plant in it. The
w? root length of sorghum and suhflower plant at 15 days
interval was measured by pulling out thgwsgnﬁ.ower and
sorghum plants «rom the pot. This was done in duplicate,
and the mean value recorded. This study was undertaken

to correctly assess the age of the sunfiower plant for

e
/

indicating the wilting point at which stage,

irrigation will be given to the treatment Iz. //
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342410.2. Yield componentg
24241002.1, Length of earnegd

The iength of the eaTrhead was measured from the

basal node to the vip of the earhead and expressed in cm.

542.10.2.2. garhesa weight

Five earheads, oven dried were weighed and the

mean weight was recorded. . -~

2¢2.104243. Grain wejight per_ ear

Grains from each oven dried earhead were -

threshed and weighed ana the mean weight recorded. o

5a2410:2.4. thousand grain weight

One thousana grains .rom each piot were

counted, weighed and expressed in grammes.

2¢2.10,3. Lield
1 5e2e10e5.1 Yield of grain

The grain yietd trom the net plot was recorded

t 14 per cent moisture ievel and compuved to kg/ha.

9e2.10.3.2. Yigll of straw ]}
The straw yieid from the net plot was sun

dried and weighed till consecutive weighte were obiained

;+' and computed to kg/ha. W
ke ok A f
LB il s
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Je2011. Elant nutrient gnalygis

lhe plants usea for recording dry watter
production were chopped into pieces and ground into
fine powder in a grinding machine. ''he powdered
material was used for chewical analysis. The nutrient
content was multiplied vy the corresponding dry matter
to calculate the uptake of nutrients and expressed in

keg/ha.

342.11.1¢ Nitrogen

Nitrogen content was determined by microkjeldahl

method as suggested vy Subbiah and Asija (1950,
3241142 thogphorug

Fhnosphorus content was estimated vy the method

described by Jackson (1973).

3¢2.1143. Botgssiuu
rotassium content was estimateu in triple acid

extract using BBL flame photometer (Jackson, 1973).

542412, Statigtical analysis
Statistical analysis of the data was carried

out for the crops in both The years as suggested by
V= rTe

Panse and Sukatme (1967). Wnerevgflzgg,zﬁﬁnxi_xaﬁ___
significant, critical differeuce was worked out at

oy
<

five percent levei.

R s Zm;;f? en



RESULTS AND DISCUSSION




4  RESULTS AND DISCUSSION

Experiments were conducted for a period of
two years (1978 and 1979) with two main sown crops and
two ratoon crops to study the influence of weather
parameters, irrig%Fion and nitrogen on the growth and
yield or sorghum énd scheduling of irrigation with

sunflower as plant indicator.

4.1. Infiuence of weather parameters
4.141. Bainfall

The weather data during the cropping period
of the two year periods are presented in ¥ig.1 and

Appendix 1.

The mean anhual precipitation of Coimbatore is
626 mm and the larger amount of rainrall is received
from the second week of October to the end of November.
Raintall is generally meagre from the second fortnight
of December to the end of march. The mean quantum of
rainfall received in summer {(PFeb-ay,/ is 157 um, in
monsoon season (June—ﬁep)/{gi182 mm and in winter

i

(Uct-dan) is ;507 mm. ~

/
s

Ny
During the experimental period, a total guantity

of 517.4 mm of rainfall (Main crop - 356.4 mm and



ratoon crop - 161 mm) was received during 1978,

while in 1979, a total quantity of 864.5 mm of rain
fall was received during both the main and ratoon crop
\main crop — 812.6 mm and ratoon crop - 51.9 mm). Lhe
raintfall was less in the first year of 1978 for the
main crop as compared to that of 1979. During the
tirst year (1978), the raintall was fairly distriouted
during the growth phase of the crop. There was Y
absolutely no raintall auring the vegetative phase of {
the ratoon crop during the month of January but ,,)
adequate irrigation was given to the crop at the period
of stress. The crop yieid in ?he ;ginfed treatment IO
was lovw zince the cropi;;ffered moisture stress at the

boot Leaf stage. Crop yields would have been voosted

iT the crop had been given one irrigation at this stage.i}
The raintatl, after sowing of the main crop during 1978
was meagre and the c¢rop suffered by water stress at the
[
seedling stage. Later due to the veceipt of heavy
showers, the crop has recovered to a great extent and
hence the yield was not affected. Rainfall has protfound
influence oOn sorghum production (Krighnamurthy et ail.,
1973). Pollination and fertiiisation of the crop were
not affected by neavy rain as the fliowering escaped
the peak rains. 'he rainfall was Very high during the

main crop of 1979 and Very iow and inadequate for

ratoon cropse.

41
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the Lower yield obtained during the second

year 1979 main crop may be attrivuted to the heavy
rain fall of 313 mm received during the flowering
period due to the late sowing in October. Sundararaj
and Yhuliasgidas {1976) also observed that the rainfall
at the time of flowering a.tfected the yield because of
sterility resulting from washing of pollen grains.
‘Yhe grain yield in the ratoon crops rgi)ed during 1978

end 197Y were Lower due to the Low raintall during the

e —
vegetative and flowering perlod. RN I A
o e N4 A= . * . .
e e om— R

4.1.2, Sunshine hourg

here were bright sunshlne hours ranging

irom 59 10 7.8 hours per day. Chanaler (1963)

opined that there was an 1ncreasing trend in yield
ith the increased sunsnine nours per day. FYark and
ee (1972) observed that the amount of carbohydrate
ranslocated from straw to grain after heading was
influenced by sunshine hours per day.

-~

"1’0" <
the grain yleldLS? the second year {1979)

ratoon crop was greater than the ratoon crop of 1978,

the higner yield during 1979 is aviriputed o the

77
higher heat units during the crop perlod. Lhe heat

SN (e )
units recelved during 1978 Tatoon crop was 580 while

the heat units for the second year (197Y) was 783,

42
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Loomis ana Williams (1963} reported that combinationsg '
e R
Loy

of favourable temperature ana Large amount of sunshine

hours made possiple very high levels or production if ‘/;;< ff
moisture supply is adequate and crop management

efficient.

4.1.3%. Tempergture

I'he temperature is one of the important ractore
afiecting all the growth phases of the crop and the
abnormalities in the temperature caused retarded plant

growth, lack of anthesis, lack of grain 1illing and/or
e

e i

prolongation of ripening. Deibier and Vittum (1963)

expressed that at temperature above the threshold value,

the amount of plant growth was approximately proportional

to the amount of heat or tewperature. The grain yield‘friﬁﬁtz'

e

during the first year (1978/ main crop was better P{_[EJL,
hi {
where the mean meximum temperavure wag 50.7°% during = fiff -

sowing wonth. Similarly the grain yield of 1979 ratoon

crop was nigher than the first year (1978) ratoon crop.

. . . - L]
This may be due to the lower mean maximum temperature/-1a&:o -~

of 24.8°C wnen compared to the higher mean maximum

temperature of 29.6°C at the sowing month which

recorded higher grain yieirds. his is supported by the
tindings of Marayan and Reddi (1968). Tnis is also in

contirmity with the findings of Oizumi and iguchi (1966),
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4.1.4, Erfect of tempergture on crop duration

The dquration of the secona year ratoon crop

{(1979) was extended by 15 dayslas compared to the
ey

e

first year (1978) ratoon cfopt~rveﬁkateswara Rao and
Rama Rao (196Y) reporting the mean maximum and minimum

tewperature and humiaity from sowing to flowering

- —

rouna that flowering auration was ;igﬁly correlated
with mean maximum temperature. ba’bm (1972)

reportea that higher temperature delayea tlowering.

rowever Livera ana Carbello (1977) observed that the

normal respongse of sorghum to growing temperature

pelow 27°C was a Lengthening of vegetative phase,.

The crop"duration of the rirgt year (1978) main sown

and ratoon crops was (104 days ana 2 days respectively) -
lesser than the duration of the main sown and ratoon

crops of the second year (1979) (111 days ana 8( days
respectiveiy/. Rodolfo gt al. (1975) reporteu that
abnormalities in the temperature caused prolongation

of ripening. The nigh mean maximum temperature (e p
{33.9°C) prevaiied during the cropping period of gecond

year (1979) ratoon delayed the fiowering by {15 days

as compared to tbe first year (1978) ratoon crop with

mean maximum temperature of %0°C and 70 per cent

relative humidity.
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4.1.5. Influence of tem%eratura,on growth components
Lo el
Plant height;zas found to be greater in the

second year (1979) ratoon crop (94.9 cm) than that of

the firgt year (1978) ratoon crop (87.% cm). This , o

RN 2

H

may be due to the prevaience of high temperature during
. s d A (N
the growing season. j #» 7 < : 3
- { /‘ 25 )

el

The dry matter production was greaterflduring

1979 ratoon crop ¢8071 kg/ha) as compared to that of

u /:‘2 [S
1978 ratoon crop {5269 ku/ha). The higher mean o
maximum temperature (3%.9°C) prevailed during the crop ~, .- f7;
(radic
period of 1979 ratoon crop/as compared to that of the

[ER——
mean mgximum temperature of 1978 ratoon crop might

have contriobuted to the higher ary matter production.
murata (194) as well as Pilace gt gl. (1971) reported
that increase in semperature increased dry watter
production in rice. Rodolifo gt gl. (1975) after
stuaying sorghum growth and development under
controlled conditions concluded that low temperature
condition resulted in low dry matter production.

:"*'rﬁli{" /

\
‘the legser grain yield/during 1979 main sown
I

crop than that of 1978 may be dWe to the Lower mean
minimum temperature (16.,1°C} in 1979 compared to 20°C

;7‘
during 1978, at grain ripening stage. Vergara et al. ‘7/kv44
(1970) also observed that low temperature at grain ‘27 é”?i

e~y
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ripening stage of rice increased sterility and thereby

reduction in yield,

4.2, ¥ater requirement

The data on the efrect of itreatments on total

water requirements of sorghum are presented in Table 3.

During 1978, the rainfall occured both' the
time of sowing (18.9 mm) and after 30 days afier
sowing. It was fairly distributed during the
vegetative phase of the crop. A maximum quantity of
%%7.3 mm raintall was received during vegetative and
flowering stages. The crop did not get sufficient

rains during grain filling stage.

Phe total water requirement of sorghum under (&
treatuent 11 ({50 per cent ASM) during the main crops }%xlfb;;q
“ of 1978 and 1979 were 582 mm and 631 mm while for W Q “t-;(
- treatment 12 {irrigation as per plant indicator) for :jn’?tz)v
<;1978 and 1979 were 473 mm and 568 mm. In the case °f~!}ngt3ﬁ
:t Tatoon crops, the total water requirement of sorghum (i;ﬁ?ﬂ‘mr
under treatment I, during 1978 and 1979 were 330 mm zwgt{ry;;
y

and 312 mm while for treatment L, for 1978 and 1979

i1t was 510 and 274 mm. Lt was seen that in general,
the total water requirement was greater 1or main
gown crop than ratoon crop. ~This may be due to longer

duration of the main sown crop than the ratoon crop.
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Raheja (1961) round that for optimum yield,
sorghum needed 610 mm of water. The water requirement
of sorghum at Shavanisagar was 551 mm (Anon 1973) and

600 mn a2t Coimbatore (Boovendran 1977).

Among the irrigetion treatwents of 4y (50 per

cent ASM) and L, (rlant indicator) the water requirement (it

was lesser in L, {flent indicator) than L, (50 per cent ASM)

104
indicating a saving o{lgl/gm and 63 mm in the wain crops
of 1978 and 197Y anc a saving of 18 mm and o mm in the

ratoon crops of 1978 and 19/Y. Lin both the main and
ratoon crops of both the years of experimentation, the

treatment I, (50 per cent ASM) consumed more quantity

1
of water than the treatment L2 \lirigation as per plLant

indicator/. This is due to more irequency of jrrigation

i under treatment I1 (50 per cent ASM) than 12 (Ylant

indicator/. Yamdav (1972) reporved that sorghum
required o to 10 irrigations of about 6U0 mm when

applied at 50 per cent ASM,

A total number of ™ana 3 irrigations were
given under treatment I1 (50 per cent ASM) ang I2 {(riant
indicator) during 1978 main crop, while 5 and 2
irrigations were given during 1Y7Y main crop. Similarly
a toter numper of 5 and 3 irrigations were given under

treatuents I, (50 per cent ASM) and 1, (Plant inaicator)



during 1978 ratoon crop while ‘7 and 4 irrigations were
given under 1, 50 per cent Asw) and i, (Plant indicator
treatments during 1979 (Table %), The Lesser number of
irrigations during 1979 main crop was due to heavy

rainfall received during the period.
IR . L .
he LlLow irriggﬁiggﬂxagéme using sunflower as

L R
h‘lvg plant indicator required less quantity of water due to

e

i N s . :
tits timited numoer of irrigations. Musick and urimes

I
/

“. '(1963) observed similariy. ‘here is considerable scope XA
-4 ;
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fr . . . . . . EE S

- for saving the irrigation water in sorghum as per the /oo ¥ ¢
£ Law TR
’ indications expressea oy the indicator plant. O, ritd
Gt
2 e B

’ Ly

4,3, Lerigavion

Dastane (19/V0) also reported that timely
irrigation during their growth period are important
than irrigation at definite intervals. Similar findings

have peen reported by Swaminathan (1972) and Anon (1972)

A total quantity of 582 mm and 631 mm of water

wWag consumed vy the crop inclusive of irrigation water

;.and effective rainfall received during 1978 and 1979
’Cb main crops respectively under 50 per cent ASH (11).
4 quantity of 473 mm and 508 mm water was consumed
under treatwent 12 {fFlent indicator) during 1978

and 1979 respectively. Similariy & quantity of 330 mm

.

\

|
A
|

|



and 310 mm water was consumed by the ratoon crops
during 1978 and 1979 under 50 per cent ASM \11)

while a quantity of 312 mm and 2/4 mm water was

congumed under treatment 12 (flant indicator) during E i

1978 ana 1979,
Raheja (1901} reportea that sorghum crop

required about 1V mm water ror optimum yield while

under Tamil Hadu condition, Chandrahohan 11970)

reported 48 mm to be sufiicient.

the gquantity of water applied ana the number of
times each treatwent was irrigated are turnished in
Table 3. ‘the gquantum of water consumea and the water
use erficiency in sorghum are presented in lable 4.
the data inaicatec that the gquantity of water consumed
and the water use eriiciency were greater in the L

treatment I, (plant indicator) than the treatment I1Y (f?

(50 per cent ASm),.

The rirst year (19Y78) main crop had seven
irrigations while that of second year (197/Y) main crop
had five irrigations. Similarliy the rirst year (1978)
ratoon crop had five irrigations while that of second
year (1979} had seven irrigations. rhe number of
irrigations among the main crops of 1978 and 1979
varied considerably. A total number of peven

_LIBRARY
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Table 4. Quantity of water consumed and water
uge erciciency in sorghum
;ﬂfooled‘wean tor 1978 and 1979)

Main Crop Ratoon crop Main crop +

Ratoon crop

I, 1, 5 I Iy PIZ
- . 0 t
o i i 0 e T P e
cent ASW) indi- = ocent .o, ASn) cator)

cator) _ASH)

Quantity of 7
water 606 520 320 293 926 813
consumed (mm)

Grain yield
kg/ha 4043 3653 2753 2588 6796 6241

Water use
erficiency o7 7.0 Bab 8.8 Te3 TeT
kg/ha/mm
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irrigations with a total quantity of 582 mm of water

was given during 1978 while five irri.ations with a

total quantity of 631 mm of water was given auring 1979.
This is due to the ¢if ferent months of gsowing and due to
the %}Efergppwyggyhg? parameters prevailed during the

crop growth. tThe first crop was sown on 5.9.78 ana the
second crop on 4,10.79. Tne greater number of irrigations
9{_Te°eipty§9d distrivution of rainiati after 1l owering
period. sntire quantity of raintall was received

betore flowering ana dry spell prevailea afterwards.

Hence the number of irrigations haa increased.

Consequent on the receipt of well aistribuved
raintalil during the first year wmain crop period, the
grain yield was greater than that of tY7yY. ‘Lhe crop
raised under rainfed treatment IO also gave comparatively
higher yields during 1978 than that of 1979, because of
the ravourable distrioution of rainfall. Ahmea and
Durairaj (1963) reported that farming in raint'ed areas
and its success and failure depended on the amount
and the digtripution of rainfaill. Dastane {(1970)
reported that tiuely irrigation during their growth
periods important than irrigation at definite intervals.

Similar findings have veen reported by Swaminathan (1972)

and Anon (1972J.
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4.3.1+ Infiuence of irrication on growth and
Yield componentg

The influence of irrigation on growth components
like plant height, leaf area index; dry matter production
and yield componenis like length of earhead, weight of
earhead, grain weight per earhead, and thousanda grain

weight were studied in detasil and discussed.

4.3.1.1. £lant_height

4.5¢101.1. Anfluence of irrigstion

Tthe plant height recorded during botb the years
of experimentation under wain and ratoon crops are
furnished in tables 5 and 6., ‘They varied from 103 cm to
1%6 cm in the main crop and from 73 cm to 10% cm in the

ratoon crops respectively.

The height of plant was recorded at >0th,
60th day after sowing and at harvest stage. I1n poth the

7 years under main crop there were linear response of
—_—

plant height to irrigation. The increase in plant

o ol e

' /height wasWQéfy gharp from 30th day to 60th day after

i

wsowing and the height increase was very meagre from

60th day to the harvest stage. There was more or less
cegsgation of growth during this period. but in the
case of ratoon crop, the increase was faster upto

30 days after ratooning and thereafter the increase in

S

i



Table 5. Influence of irrigation and nitrogen
on rlant height (cm) 1978 i ﬁz“ -
—‘I'reatments mo N1 N2 m3 Mean
sain Crop
I, 105.4  121.9  127.9  123.0  119.0
L 120,2 1277 134.06 1357 129.5 [
12 1177 129.5 12741 13161 120,73
mean 113.8  120.4 129.9 129.9
5.B. C.D.{k=0,05)
Lrrigation 2440 535
Nitrogen 1.29 2492
interaction - .
N levels at irrigation 157 4.%0
lrrigation at N - levels 2,27 4.62
Hatoon Crop
I, 79.8 TieTT 1o 12,6 75.0
I, 92.3 92.1  9Y4.o 8649 91.5 .
I, 9.9 98.,b 92.5 94.4 9564
Mean 89.3% 895 87.9 84 .6
S.B. C.D. \P=0,05)
Irrigation 3.62 8,07
Nitrogen 1.4 5,02
Interaction = .
N levels at irrigation N.S.

irrigation at & ~ levels
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Table 6.

”#p‘\

influence of irrigation and nitrogen
on Plant height (cm) 197Y ﬂﬁ
Treatwents Ny m1 32 N3 Mean
YMain Crop
IO 111.4 1211 131a7 12641 12246
4 1273 1321 13544 13941 1355.5¢
1, 124.6  129.9  133.2  135.9  130.9
Mean 121.1 1277 135.4 135.7
S.E. C.D.{(¥=0.05)
irrigation 5487 8.62
Nitrogen 1458 2,10
Interaction -
N leveis at irrigation N.S,.
irrigation at N - levels
Ratoon Crop
lo T9.4 91.1 88.8 89.9 B87.3
I, 80.0 9.5 104.6 10541 97.3{ {
1, 88.0 102.9  105,2  104.1 10041 !
Mean 82.5 97.8 9945 Y9.7
SeBe C.D.{P=0,05)
Irrigation 4.01 8.94
Nitrogen 2031 4454
Interaction - . .
N levels at irrigation N.S,

Irrigation et N - levels
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plant height was not significeant. in both the mein

and ratoon crops of both the years, the piant height

at the harvest stage revealed that there was significent
increase in irrigation treatments 11 and 12 over rainfed
treatment IO. The height of plant at harvest stage
under rainfed treatment I0 was lesser (119 cm) in 1978
and 123 cx in 1979, ln the treatment I1 {50 per cent ASM),
the plant height was 130 cm and 134 cm during 1978 and
1979 respectively. ‘he difference in height of plants
is mainiy due to the irrigation etfect. Raheja (1961)
stated thav sorghum showed increased plant height at
higher moisture levels. Abraham Jacob (1963%) tound
that irrigation at 14 days interval significantly
influenced the height of sorghum piants. This was
supported by Gopalakrishnanti1966) who observed that
soii moisture regime at b0 per cent ASM significantly
increased the plant height. The rainfea treatment \Io)
suffered in the eariy stages after sowing for want of
rains. The crop was sown on %.3.78 and only traces of
rainfall were received till October first week. Tnis
mey pe one of the reasons Yor the reduction in plant
height., This observation is im line with Hobins and
Domingo (1953) who reported that woisture stress in

early stages might have reduced the piant height oy

— e

shortening the internodes.

56



57

443.1.1.2. Influence of nitrogen Ji
e AT ©

ot P, .
The height of plant/was measured on 30th, 60th /'

day after sowing and at har;;;; stage at different Levels%
of nitrogen N, N, N, and N3 \0, 40, BV and 120 kg N/ha)f
ne data revealed that there was significant difference inm
height due v0 the levels of nitrogen applied in voth the
main and ratoon crops in ooth the years. Lt was seen

that 80 kg 8/ha and 120 kg 8/ha Wwere on par in the main

crop while the three Levels namely 40 kg, 80 kg and ) U

120 kg N/ha were on par during the ratoon crop.

4.341e1e3., Infiuence of irrigation and nitrogen

'he interaction vetween irrigation and nitrogen
levels was significant in the tirst year main crop only
while it was not significant in the next year. The data
of the first year main crop revealed that under rainfed
ireatuwent QIO) the three nitrogen levelis viz. 40, 80 and
120 kg 4/ha were statistically on par out superior over
no nitrogen thus incicating that the piant height was 7

infiuenced 0y the applied Af whiie the levels did not.

R

Korikanthmath (1975) reported that the plant height was
not much influenced by nitrogen levels. Ramachandra

Reddi and Mustarfa Hussain (1968) reported similardiy.
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Ynder the irrigation treatment I1 (50 per cent ASM/
the nitrogen levels 80 kg and 120 kg N/ha were on par

revealing the need for 80 kg N/ha for optimum plant

height, under the irrigation treatment 12 (irrigation o ood
as per plant indicator) all the three levels vize. ﬁﬁf Jﬁ%xJ

L s 4
40, 80 and 120 kg K/ha were on par indicating that ., ¢

40 kg N/ha was abie to influence the plant height.

4434142+ Leaf area index (lai)
443410241, Infiuence of irrisstion

The leaf area indices tor 1978 and 1979 ror uotg[,a;e{
main and ratoon crop are furnished in Table 7 & 8 and //Jy&
¥rig. 3, They varied from 1.84 to 5.20 in the main crops

and from 0.84 to 2.3 in ratoon crops. The leaf area

index was calculated at 30th, 60th day after sowing

and ot harvest stage. W
’,‘»_: 3 w2
the Leaf area indices increased upto 60th day
DO
’——-’M
r sowing while at harvest stage in decreased in pboth
after sowing ein &
main and ratoon crops in woth the years. The ieaf area
index increased with the time and peyond 60th day, the
plant entered into active reproductive phase causing
gradual senescence of leaves until harvest. Similar
decreases in Leaf area index at harvest were reported

by Boovendran (1977) and Wehab (1978). The teaf area

indices were greater in the main crop than the ratoon



Table T, Infliluence of irrigation and nitrogen
on Leaf aree index 1978
—Tieatments “O m1 N2 N3 Mean
"""" FBgInCFop -~ """~ "~~~ "° "

IO 3430 2.98 3,15 2,99 5410

I, 3.08 3,17 337 3.14 3.19 |

I, 3.34 3.1 5.33 301 3.20 \‘

Mean 5.24 5.09 .28 3,05

S.E. C.D.{P=0.05)

Irrigation 0.489 N.s.
Nitrogen 0.189 -

Interaction -
N leveis at Irrigation N.S.

Icrigation at N = levels

Ratoon Crop

I, 0.92 0.09 0.90 0,83 0,84

I 0,93 1.25 1.16 1.18 1.13

12 1.19 1.32 1.24 1.16 1.23

Mean 1.01 1.09 1.07 1.06

S.E. C.D.(£=0,05)

Irrigation 0.127 0,284
Nitrogen 0,080 N.S.

interaction - .
N levels at lrrigation NoeSe

Irrigation at N - levels
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Table B8, Influence of irrigation and nitrogen on
Leaf area index 1979
Ireatments NO by N2 N3 Mean
#gin Crop
IO 2.03 1.84 2447 1.93 2.0
1y 1.98 1.94 2,00 1.70 1.90
1, 1,70 1.79 1.96 1.92 1.84
Mean 1.490 1480 2.14 1.85
S.E. C.DAP=0.05)
lrrigation 0.294 NeSe
Nitrogen 0.141 N.S,
Interaction =
N levels at lrrigation NaSe
irrigation at N ~ levels N.S.
Ratoon Crop
xo 1o 2.5 1.9 169 1.8
I, 1.8 241 2.5 2.3 263
12 Va1 245 2¢3 2,0 241
Mean 1.7 246 2,2 1.9
S. B, 0D (P=0,05)
irrigation U.15 0o%54
Nitrogen V07 0.13
Interaction -
N 1levels at irrigation H.5. -

irrigation at ¥ ~ Levels -



Fige3. Influence of irrigation and nitrogen

on LAT

(Harvest stage)
Rainfed crop (No irrigation)
Irrigation at 50 per cent ASM

Irrigation as per plant indicator
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crop in both the years. ''he increase in leat area

index in the main crop over the ratoon crop is due to

the more numper of iunctiocnal iLeaVes in main crop than
————-’—‘—”‘M

in the ratoon crop.

lrrigation at 50 per cent ASm \L1) and irrigation

4 .r{l as per plant indicator \IZ) significantly produced more

ieaf area index than the reinfea treatment (IO) in first
year main crop. Uizumi gt al. (1965/ ana &ramer (1969)
who opserved decrease in LAT with water stress plants

to the decrease in celli size and interceilular voiume.

» Nl
Lhe lack of difrerence in the LAI during uvoth the year /0

fre
ratoon cropfyiifamtriuuxea to the adegquate rainfall VoL
/ e

e
during the vegetative phages.

405414242, Influence of nitrogen

o Leaf ares index was calculated on 5Uth, oOth /K

day after sowing and at harvest stage at difterent

< levels of, nitrogen viz. O, 40, BO and 120 kg N/ha.

Yhe data revealed that there was no difference in ieaf
area index between difterent levels of nitrogen at
different stages of growth. Hamachandra Reddy and
Mustata Sussain (1968) and randa (1972) reported

that the Leaf area index was not influenced by nitrogen

S/
? L

levelsg.



. are presgngq in Table 9 & 10 and Fig.4 for poth the
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443014205, Influence of irrjgstion gnd mitrogen

Lhere was no significant interaction eftect

petween irrigation and nitrogen on ieaf area indea.
4,%3.1.%. Dry matter production (Dmr)
4.341.5+1. Lnfluence of drrization

The dry matver production at 30th, 60th day
after sowing and at harvest stage was recorded. The

aata on the etfiect of irrigation at aif.erent stages ]D

A
s

main and ratoon crops in both the years. Lhe dry
matter production was more at harvest stage in the
wain crop than the ratoon crop in poth the years.
This could be attrivutea to the more vigorous growth
of the crop as revealed througu piant height and

leaf area index.

Yne dry matioer production increased with
increase in moisture supply. Lirrigation at 50 per cent
ASM (Il) and irrigation as per plant indicator tIz)
recorded significantly higher dry matier production
than the rainfed treatment (Io) in both main and ratoen

crops in voth the years. At %0th day after sowing, e

there was significant reduction in dry matter

production due to water dericit in the main crop

P £ -

ek



table 9. Influence of irrigation ana nitrogen on
dry matter production kg/ha 1978

Treatment s N, N1 N, N3 mean
Main Crop
I, 8895 5894 8740 8428 8159
I‘I 9248 10844 10428 10210 10183
IZ 9812 10479 10364 9648 100776
sesn 9318 10072 9s4a/ 9429

S.8. CobadP=0,05)

Lrrigation 460,0 1024.9
Nitrogen 219.0 429.%
Interaction -

N levels at lrrigation NaS. -
Irrigation at W - leveis - ——

setoon Crop

Iy 5501 5901 4168 3568 3785
1, 5375 6136 6474 6138 6051
I, 5501 6227 0235 5998 5990
Mean 4792 5421 562 5235

S.B. C.D.(P=0,05)

Irrigation 259.7 578.5
Nitrogen 12041 N,S.
Interaction -

N levels at Irrigation N,Se -

Irrigation at N - levels N.Ss. -



Table 10.

Influence of irrigation and nitrogen on
dry matver production kg/ha 1979

Irrigaticn
Nitrogen
Interaction -

N levels at Irrigaticn
Irrigation at o - leveis

Irrigation
Nitrogen
Interaction -

N levels at lrrigation
Irrigation at N - levels

7450
7700
7009
To4|

7450
67538
7341
7053

N, 5,
¥ain crop
7784 151
830v 8080
8822 8017
8302 7942
S.E.
280.9
112.2
1314
219.2
Ratoon Crop
T 76’51
8308 9523
9262 9963
8248 9041
S.E.
5541
47445

7052
7940
157
1H21

c

6395
8958
8548
7967

c

1429
8005

8054

oDt P=0.05)

625.9
219.9

380.9
453,08

7159
8294
87178

«Da(P=0,05)

1234.4
930.C



Fig, 4. Influence of irrigetion and nitrogen
on the dry matter production
(Harvest stage)
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than the ratoon crop. The same trend was noticed
during the 60th day after sowing and at harvest stage
PR
in voth main and ratoom crops in wvoth the years.
Boovendran (1977) observed é;reduction in dry matter
production of sorghum due % water deficit. Colman
and Lazenby 1975/ stated that under severe moisture
stress conditions, there was limited leaf growth and
much of the uoisture use iumediately after watering
was probably lost oy evaporation from the soil and
many metabolic functions were atfected vy moderate
moisture stress and it took sometimes to return to

normal. Hence the total growth petween successive

waterings, under low moisture levels Wwas very Jimited,

Therfﬁsz’ggj‘ggl_giiﬁﬂrence in dry matter

production between the irrigation treatment IL'1 (50 per

cent 4Si) and I, (¥Lant indicator) in all the three

A plE
stages of growth viz. 30th, 60th day after sowing and e o5
at harvest in voth main ana ratoon cropsin poth the
years.
4s3.103.2., influence of nitrogen ’
! /
/oAl
Dry mecter production wes worked out om 30th, / /" o

60th day after sowing and at harvest stage at Iour

different levels of nitrogen, viz. 0, 40, 80 and 120 kg/ha,

3



The data revealed that there was
nitrogen application upto 40 kg N/ha and beyond that, ”,ﬂl

¢

a quadratic response was noted at all thf_ﬁEEEEJiEQEBS o
/EE‘EEE,EEEQwQI°p' while in ratoon crop, the quadratic

response wWwas seen beyond 80 kg N/ha level at 50th day

after sowigg—EZZM;:-;;rvest stage. Anand Rao and

Readi (1972) observed that increasing the levels of

nitrogen from O to 150 kg N/ha increased the dry

matter production at all stages of piant growth.

Ramalingam (1975) stated that nigher levelis of nitrogen

increased the dry matter production significantly.

4e%5s1e%03. Intluence of irriggtion agnd nitrogen

The 1nteracclon_Eizgggzpetween irrigation and

P

nitrogen levels was not onsistant in both main and
ratoon crops in voth the years, The results were
significant during the second year main crop which
indicated that under rainfed treatment (Id), 211 the
four treatments viz. 0, 40, 80 and 120 kg u/ha were
on par. 4t was algo seén that the decrease in dry

Wk

/
matter production was significant when the mitrogem
level was incre:..sed from 80 kg/ha to 120 kg N/ha. //

Under irrigation treatment I1 (50 per cent ASM),

the three nitrogen Levelg viz. 40, 80 anda 120 kg i/bha



vere statistically on par revealing that 40 kg 8/ha

leffi/igiggh&mum. Similar trend was noticed in ;-

irrigation treatment I,e

'he above study on growth components of sorghum
revealed that the height of the pLant was consistantly
more éj’EEE_EEEEEE_Qr growth when the available soil
moisture increased. In the case of ratoon crop, the

difference in height was not significant between

different irrigation treatments and stages. -

Leaf area index was more under botk the

and L, than under rainfed

1 2
crop upto 60th day.after sowing.

irrigation treatments i

- . %3
o fr
- Dry matter production increased in all the, /‘ / ’
stages with increase in available soil moisture. /', ..« .
,,,,, : WA

'

409426 irrigation and yield componentsg
4.3.2.1. Barhead length , coe
4,%.2.1.1. lnfluence of irrigation

The infiuence of irrigation on the length eof
earhead afé furnished in Table 11 and 12.for the main
and ratoon crops for both the years. ‘'he treatmental
difrerences under irrigation atffectea the length of
earheads, However there was no difference in earhead

length between main crop and ratoon cropes of both the
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Table 11. Influence of irrigation and nitrogen on
1978

21.3 2104 o

2541

23.3 23,6
2%.2

2544

C.D.{P=0,05)

20,5

2.55.
0.7

19.8

25.8 23,1

21.5
22.6
C

2243

«D.(r=0,05)

3,03
NoS.

Earhead length (cm)
" N N
I'reatments No 1 m2
Majn Crop

IO 20.6 22.4 2145

11 2347 26,2 26,8

12 22.8 24.% 2347

liean 22.4 24,4 24,0

SeE,
Irrigation 1e14
Nitrogen 0.39
Interaction -
N levelg at Irrigation Ne 8.
Irrigation at N levels -
Ratoon Crop

I0 19.0 18.8 20.7

I 20,2 23.5 22.6

12 22,5 22.7 22.7

Mean 20,6 21.9 22,0

S.E.

ifrigation 1.36
Nitrogen 0.9%
Interaction -
K levels at Irrigation NS

Irrigation at N levels



Table 12. Influence of irrigation and nitrogen on

Barhead length (cm)

71

Treatments NO
I, 18,3
I1 20,4
12 20,5
liean 19.7

Irrigation

Nitrogen

Interaction -
N levels at lrrigation
Irrigation at N levels

IO 18.0
11 20.6
12 20,2
Mean 19.6
Irrigation
Nitrogen

Interaction -
N levels at Irrigation
Irrigation at N 1levels

C.D.{F=0,05)

C+D.(P=0,05)

1979

N, N, N3
Main Crop
19.9 19.3 18.7
22,0 22,9 21.1
21.5 21.7 21.2
211 21.7% 20,3

S.E.

0,63

1.04

N.S,

Ratoon Crop

20.5 22.8 24,%
25.4 2649 26 6
25.4 26.3 25.8
23.8 2543 2540

3.E.

0,82

0.35

0.43

0,67

1.82
0,69

21.4
24,9

24,

A
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years, The influence of irrigation on earhead length
could be clearly seen by the reduction of the Length ﬁz ”&Aw
of earhead in the rainfed treatuent IO as compared to ];fgi“

H
theﬂ;{?igation treatuents 11 and 12. Simii;f‘iné¥eaée ﬂ
in earhead length was observed by>Abraham Jacob L1903) .-
and Boovendran (1977). However, no diirerence in ;/ .
length of earheads was observed between the two f ’

irrigation treatmentse I, and IZ'

1

4.%5.24142. Intluence of nitrogen

The length of earhead recorded at harvest under
different lLevels of nitrogen is furnished in Table 11 & 12,
Significant difference in the length of earnead at
different levels of nitrogen in the first year main
crop as well as second year ratoon crop was recorded,
‘he earhead was longer with nitrogen appiied -ptote~
However the difference in length of earheads between
the three different levelg of nitrosen viz. 40, 80 and
120 kg N/ha was nonsignificant in 1979 main crop and
1978 ratoon crop. Raheja and AKrantz (1958) observed
a positive inrluence of nitrogen on the length of
earhead. Arishmamoorthy (1962) reported significant
difference in the lLength of earhead petween nitrogen
applied plots and no nitrogen plots. Hamachandra Reddy
and Mustgzg Hugsain (1968) observed as increase in the

length of earhead with enhanceument in nitrogen levels,
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4.5.2.1.%, Infiuence of irrjgation and nitrogen

The interaction effect between irrigation and
nitrogen levels was nonsigniticant in the main crops of
voth the years as well as The 1irst year ratoon crop.

!
However, during the second year ratoon crop 80 kg d/ha M¥

4
«."l-’MFF
had lengthy ears under the rainfed treptwent while the o+
same response was observed witn 4U kg nN/ha level itself
under irrigated treatments \11 & Lyie
2" : W
403.2.2. Barhead weight et
3'f . .
4.3.2.241. Influence of jrrigation a
The influence of irrigation on the weight of
earhead for voth the wain and ratoon crops .or both the
years are turnishéd in Yapie 15 & 14. BSignificant
eitrect on the weight of earheads was observed auring the
second year main and ratoon crops of poth the years. it
; T
Diiference in earhead weight ovetween the irrigatvion J»g gr"

2
e
treatments L, ana I, was meagre with the main and 4

ratoon crops.

4.5.2.2.2, Infiuence of nitrogen

The weight of earhead was recorded at the time
of harvest at different Levels of nitrogen.

Significant difterence in earhead weight at

diiferent levels of nitrogen in the main and ratoon
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Table 13, Influence of irrigation and nitrogen on
Barhead weight (g) 1978
Treatments No N1 N2 I\T3 Mean
Main Crop
IO 118.2 123,32 1257 1173 121.0
I1 119.7  125.8 132.0  123.8 125.3
12 121.7 127.5 126.8 123.8 124.9
Mean 119.9 125.5 128.0 121.6
Sel. C.D.{P=0,05)
Iriigation 5.50 NeSa
Nitrogen 1.64 3.21
interaction -
N levels at Irrigation Na.S. -
Irrigation at & levels - -
Ratoon Crop
i 24,1 32.6 31.0 30.6 29.7
I1 28.8 38.7 % a7 3.8 34.8
I2 3063 2H .6 bl 373 34.9
Mean 27,7 9.6 34,7/ 3446
S.E. C.D.{P=0,05)
Irrigation 2,84 6.33
Nitrogen 1.92 370
Interaction -
N levels at Irrigation N,Se —

Irrigation at N levels
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Table 14, Influence of irrigation and nitrogen on
Barhead weight (g) 1979
Treatments NO N1 N2 Nj Mean
YMain Crop

IO 100,5 114,0 113.8 114,2 110.6

4 119.7  123.3 125.8  119.2 122.0

12 118.0 124,2 120.8 118.% 120.3

Mean 112.7 1205 12041 11742

SeE. €.D.(P=0,05)
lrrigation %407 6.84
Nitrogen 1.72 3.37
Iinteraction -
N Ltevels at Irrigation 2.10 5«83
Irrigation at N levels %400 04,09
Ratoon (rop

IO 52.5 9.7 73.0 00,8 64,0

I 61.7 M55 To.T 70.0 70.9

I2 65.8 7645 7545 T1e7 T247%

Mean 59.9 73.8 75.1 675

S.E. CoDe(k=0,05)

Irrigation 4,20 10,07
Nitrogen 2,135 4.17
Interaction =
N 1levels at Irrigation N.S. -
Irrigation at ¥ levels N.S. -~
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crops of voth the years was observed. ‘'he weight of [A/%
-2
earhead was greater in nitrogen appiiea plots than the e L
1y 2
no nitrogen piots. @

4e9.242.3. influence of jrrigation and nitrogen

Signiricant interaction effect was observed ;¢
g

only with the main crop of 19Y9. "

4.3.2.%, Grajin weight per ear
4e%5.2.301. Apfiuence of jrrigation

I'ne infiuence of irrigation on 3gq/grain weight
per earhead'is presented in Tabie 1> &« 16 for the uwain

and ratoon crope of voth the years.

neavier grain weight per earhead was observed

y
with suppiemental irrigg_g_ions.(l1 ana 12) as compared {*

e

~to the rainfed'Cfop. Barheads of the ratoon crop were

tighter than that of the wain crop.

4e%e203e2. Influence of nitrogen

Steady increase in the grain weight per ear
was recorded with increase in the level of N upto
80 kg N/ha and whereupon it declined. The decrease in

grain weight at 120 kg N/ha may be attriouted to thef'
/

rate of movement and extent of uptake of nutrientsv/

Iy
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lable 15. Influence of irrigation and nitrogen on

grain weight per earhead (g) 1978

Irrigation
Nitrogen
Interaction =

N levels at lrrigation

Irrigation at N

Irrigation
Nitrogen
Interaction ~

NO N1 N2 N3 Mean
Mgin Crop
5245 69,7 %60 60.8 64.C
61,3 7545 (baT 70.0 70.9
65.8 7603 155 T1e7 T2.%
59.9 73.8 7501 675
S.EB. CeDu(P=0,05}
4,20 10,07
2.13 4.17
K, S. -
levels N.S. —
Ratoon Cro
1843 21.0 21e3 20.7 2045
2140 2500 2544 26,0 24,6
21,1 24,0 24,3 24,0 23.3
20,3 23.7 23.8 23.9

N levelg at Irrigation
lrrigation at N levels

S.E. C.D.r=0,05)

1,67 3472
0.72 1.40

NeSe -
k.S, -



Table 16. Influence of irrigation and nitrogen on
grain weight per earhead 1979
Treatments NO N1 N2 N3 Mean
Main Crop

IO 45,8 60.5 6843 6245 59.3

I1 61.8 T0.5 (o7 04,7 6804

I 62,5 135 b1e3 00,2 4ol

Mmean 56,7 68.2 68,8 62.5

S.B. C.D.(P=0,05)
Irrigation 4.15 9.24
Nitrogen 2.69 5427
interaction -
N  leveds at Irrigation 5.29 9.1%
lrrigation at N Jlevels 4,54 9.10
Ratoon Crop

IO 19.8 27.0 2842 26,0 25,3

I1 25,2 30.8 29,2 28,0 28,3

i, 2545 29.5 29.2 29.2 2843

Mean 23,5 29.1 28,9 217

Sal. C.Do(P=0,05)

lrrigation 0,82 1.82
hitrogen 0.49 0.97
interaction -
N Levelg at Irrigation 0,61 1.08
Irrigation at N levels V.85 1.2

78
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Singh (1972) reported that the transport of mineral
nutrients in the soil, absorption by roots,
translocation within the plant and their mechanism

were all af'fected py soil and water availability.

4.5.2.3.5. Ipifuence of irrjgation agnd nitrosen

‘the interaction erfect was significant in the
main and r;toon crops of the second year of experime;tation
{1979) while it was nonsigniticant during Tthe main and
ratoon crop of first year. ‘he results revealed that
for the main érop, under rainied and irrigatead
conditions, 40 kg N/ha itself was found adequate to

intluence the grain weight per earhead.

4.3.,2.4, Thougand grain weight
4,%,2.4.1, Influence of irrigstion
The intfiuence of irrigation on 1000.grain weight

recorded in the main and ratoon crops in woth the years

are presented in Table 17 & 18.

There was no variation in thousand grain
weight in the main crop of poth the years and in the
first year ratoon crop due to the effect of irrigation.
However there was significant difrerence between the

irrigation treatments in second year ratoon crop. /

PR

P Flte
e ¥ ¢



Labie 17, influence of irrigation and nitrogen on
1000 grain weight (g) 1978

Treatments NO N N2 N‘j Mean
Majin Crop
I, 3041 2844 29.3 29.5 29.3
I 313 319 30.8 3141 3162
I2 50,2 5062 29.3 50,0 3041
Mean 30,5 3042 29.8 3044
S.E. C.DaAx=0,05)
irrigation 2,03 NeSe
Nitrogen 0.09 N.s.
Interaction =
N ievelLs at Irrigation N.S. -~
Irrigation at & Leveis - -
BRatoon Grop
10 2847 2749 28.% 28,0 28,2
Ly 2745 2742 28432 2841 27.8
12 2Te4 27.0 28,3 275 27.6
Mean 279 214 2843 27.9

Sel. CeDo (P=0,05)

lrrigation 1,09 N.S.
Hitrogen 0,64 N.S.
Interaction -

N levels at irrigation N.S. -
Irrigation at N levels - -



Tabie 18, influence of irrigation and nitrogen on
1000 grain weight (g) 1979

Treatments N 1\I1 N N Mean
0 2 3
Main Crop
IO 19.6 21.7 22.5 22.3 21.6
I.) 2249 24,0 2243 2243 22.9
12 21.0 2146 20,3 2142 21.9
sean 21,8  22,% 21.6 21.9

S.B.  C.D.{¥=0,05)

Irrigation 1.93 NeSe
Nitrogen 0,6% N.S.
ilnteraction -
N leveis at Llrrigation oS, —
Irrigation at N levels NaeSe -
Ratoon Crop
I, 14.5 17.4 15.8 14.7 15,6
I 1445 17.2 15.4 15.0 1547
I, 1448 1441 15.8  15.06 1406
Mean 1446 16.2 15,0 153

S.8. CeDe(P=0,05)

Irrigation 0.87 1.93
Nitrogen 0,59 1.15
Interaction -

N levels at Irrigation NeSe —
Irrigation at N levels - -
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Boovendran (1977) observed no difference in thousand
grain weight of sorghum under different irrigation

treatments.

4.3.2.4.2, Influence of nitrogen

There was no differemce in thousand grain
weight due to different levels of nitrogen in the
main crops of both the years and in first year ratoon
crop. However, the difference in thousand grain
weight between the nitrogen levels was noticed in the
second year ratoon crop. Korikanthimath (1975)
obgerved increase in thousand grain weight of the
main crop greater at the correspondaing levels of
nitrogen than that of the ratoon crop in ooth the

years.

4.3.244.%3. ipifiuvence of jrrigsation and pnitrogen

The interaction erfect between irrigation and
nitrogen levels was not significant in the main and

ratoon crops in ovoth the years.

4.%3.3. Uptake of nuirjents
4.3.3.1. Nitrogen uptake
4e%.3.1e1. Influence of jrrigation
the influence of irrigation on nitrogen uptake

is presented in Tavle 19 & 20 and Fig. 5 for the main



Table 19. Influence of irrigatien and nitrogen on
Nitrogen uptaske (kg/ha) 1978

Treatments Ng Ny N2 N3 Mean
Mpin Crop
IO 183,06 170.0 179.8 159.1 173.1
I‘I 161.8 17b b 188.7 187.9 178.8
I2 155.8 168.8 188,73 160.9 167.2
Mean 167.1 171.8 185.6 - 109.3

5. E. C.D.(P=0.05)
Irrigation NaBo -
Nitrogen Neg, _—
Interaction -
N levels at Irrigation N.S. -
lrrigation at N levels —— _—

I 6h4ad 157 82,8 6641 7545

I‘l 65,8 83.3 90 .5 102,2 8649

I, 72,6 107.9 112,5 96.4 9743

Mean 67.6  90.3 95.3 1 88.2

S5.B. C.D.(P=0,05)

Irrigation 10,11 22,52
Nitrogen 5.64 11,06
Interaction ~
N levels at Irrigation 6491 19.16

Irrigation at N levels 9.86 20,02



Table 20. Influence of irrigation and nitrogen on

Nitrogen uptake (kg/ha)

Treatments NO
Io 83,2
I 89.6
12 94 .1
Mean 88.9

Irrigation

Nitrogen

Interaction -

N levels at Irrigation
Irrigation at N 1levels

I 78.5
I1 112.7
I2 118,b
Mean 10%.3

Irrigation

Nitrogen

interaction =

N levels at irrigation
Irrigation at N levels

1979
N1 N2 N3 Mean
Mpin Crop
103.9 104.7 91.6 95.8
112.2 123.0 128.2 113.3
1077 1173 115.2 108.6

107.9 115.0 111,

S.R.
5.17
1.58
.94
351
Ratoon Crop
84.1 88,7 To.

132.9 134.3 131,

130.4 139.0 124,
115.8 120,7 110,

S.E.
3.39
15,067

N.S.
N, 5.

7

C.D. (P=0.05)
11.52
3.11

5.28
Ted

8 82.0

3 128,0

1 126.%

9
C.D.{P=0.05)
Te55
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Fige5, Influence of irrigavion on X, ¥, K uptake
(Harvest stage)

I, Rainfed crop (No irrigation)
I1 lrrigation at 50 per cent ASM
I Irrigation as per plant indicator

2
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and ratoon crops of poth the years. The resuits were
significant during the second year main crop and

.

ratoon crops of poth the years while there was no i{J

%

results quring the main crop showed that the nitrogen

difference during the first year main crop. The

uptake in the irrigation treatments l1 (50 per cent ASM/

and I2 (Plant indicator) were on par and the & uptake -
i

under the rainfed treatment ly was the least. ,Duniagv~—‘pfy\\
the ratoon crop, the uptake in all the treatments Io

\{rainfed), 11 (50 per cent 4St) and i (plant indicator)

were similar. Bennet et al., (1964} found that the

total uptake of N and K in sorghum was usually higher

with irrigation., But Arjan Singh et al. (1973)

reported that N-uptake per unit weight of diy matier

production decreased under wet regimes.

4.3.3.1.2, influence of nitrozen

The effect of applied ni*rogen on nitrogen
uptake by sorghuw was significant during the ®econd
year main crop and rirst ratoon crop. YLhe results
revealed that during the second year main crop, ~the

appiication of 80 kg N/ha influenced the uptake of

nitrogen as seen irom the least i 0 nitrogen

pLot. During jgg first year ratoon crop, it was
w/ 7

seen that the application of nitrogen increased the
—



1

© main and ratoon crop in votn the yeafg; at all the

:.(‘Eiigii_ggmgzgg’growth, But at each level of nitrogen

uptake of nitrogen but the nitrogen levels 40, 80 and
g

120 kg N/ha were on par, ;

Ht

Ihe uptake of nitrogen was quadratic in the ;
m——

— [

A58

there was*iiiiiz_gpzake from 30th da; fter sowing to

e

harvest stage. Burleson et al. (1956/) Raheja and
Arantz (1958), Arishnamoorthy (19602) and Anand Rao and
Keddi (1972, reported that nitrogen content and

uptake increasedvét increased levels of nitrogen

application.

uptake of 109 kg of nitrogen per hectare was
recorded at harvest stage with the application of
120 kg N/ha. Roy ana Wright (1974) reported that the
nutrient uptake pattern infldenced vy N and ¥ levels
ana concluded that the nighest uptake of 148.7 kg N/ha

was recorded with the application of 120 kg N/ha.

there was a rapid increase in the uptake of
nitrogen rrom 60th day aftii’ggzigg_;o harvest in the
main anam;;¥;3£”é£bgéwg; ooth the years. Atarsingh and
Bains (1972) alro found a rapid increase in the uptake
of nitrogen from the voot stage to 7> days atter sowing

in CS£.?1 and Swarna. The total uptake of nitrogen in

PR
g

¢!
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the experiment in voth the years ranged from 89 to

183 kg N/ha in the ratoon crop. Hamo and House (1972)
concluded that the total uptake of nitrogen in main
crop ranged from 130 to 180 kg 4/ha in a grain sorghum

variety yieiding 50 to 60 Q/ha.

4.3.%.143, Intiuence of jrrigzation and nitrogen

The interaction between irrigation and nitrogen
on nitrogen uptake was significant during second year
main crop and first year ratoon crop. During the main
crop season, the nitrogen levelsg N1 and N2 {40 kg and
80 kg u/ha/ were on par vut guperior to Ny and N3
(120 kg/ha) under rainfed treatment I, while the levels
N, and m3 (80 kg and 120 kg/ha) were on par and superior

2

over NO and m1 under irrigation treatments i, and 1

1 2°

In the ratoon crop, the nitrogen levels N1, NZ and N3

(40, 80 and 120 kg N/ha) were on par and superior )
v e

to No under all the three irrigation treatments 10, QD[“

11 and 12.

4.3.3.2. £hosphorug uptake
4.3.%.2.1. intluence of jrrigation

The iniiluence of irrigation on ¥ uptake for
the main and ratoon crops during voth the years is

?fesented in Tabie 21 & 22 and Fig. 5. The resuits



Table 21, Influence of irrigation and nitrogen on
¥ - uptake kg/ha 1978
Trea N ¥
Treatments 0 N1 N2 I\I3 Mean
Main Qrop

I, 28,9 2343 24,2 20,5 24,2

I, 22,0 25.9 24,3 2342 2347

12 24,2 2804 24,8 22.0 24.9

Mean 25.0 25.6 24,4 . 21.9

SeE. C.D.{¥r=0,05)
Irrigation 1.94 NoS.
Nitrogen 146 N,S.
Interaction =
N levels at Irrigetion HNeSe -
Irrigation at N 1levels NoS. -
Ratoon Crop

IO' 10,5 11,0 11.6 103 10.8

I1 1605 174 18,1 177 1763

12 16,2 18,9 17.8 1771 177

Mean 14,4 15471 15,8 , 15,2

S.B. €D, \¥=0,05)

Irrigation 1,21 2,70
Nitrogen 0,84 N, S,
Interaction -
N levels at irrigation NeS. -
Irrigation at N levels NeSe -



Table 22, Influence of irrigation and nitrogen

Irrigation
Nitrogen
Interaction -

25.3
26,6

26.4

N levels at irrigation

Irrigation at

Irrigation
Nitrogen
Interaction -

leve

23.0
19.4
231
22,0

N levels at Irrigation

24,

2b,3

26,7

C.D, (¥=0,05)

21,6
2342
2742

C.D.{(P=0,05)

P - uptake kg/ha 1979
N, N, Ny
Main Crop
26,5 20.9 2401
28.6 2345 27.9
28,6 2'(ob 2443
2749 24.0 2504
Selis
2,41 5.36
1.23 241
N.s. -
1s NeSa -
Ratoon ¢rop
20,7 22,00 19.7
22,1 20,7 24,4
29.6 29.4 20,9
24,0 26,2 23,7
S.E.
3,02 6a72
NeSe -
N,S. -
N.S. -

Irrigation at N levels
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were gignificant in the gecond year main crop and

ratoon crops of voth the years.

I'he results showed that the P-uptake under

P {
- )

all the three irrigation treatments,l ; :

- W
’ K_U' 11 i, was Q“?k -
statistically on par indicating that the irrigation © o

W

& .
ha& no sigrnificant influence on r-uptake. However, 1»4’ e e

during the first year ratoon crop, the Y-uptake in /" !

PR

the irrigation treatvments L1 (>0 per cent ASHM/) and

i, \piant inaicator) was significantly higher than lo
(Rainfedj. Vyas (1964), Greenway et gl.11968) and
DBoovendran \1977) observed a lower uptake under drier
moisture regimes and increased r—-uptake at nigher

801l moisture ievels,

4.90.5%.242. inriuence of njitrogen
The r=-uptake was very Low in the earlier P
yYo®
stages of crop growth at &1l leveis of nitrogen. There . ,.

T B R . w
Was no significant difference in r-uptake at all stages

e
at aifferent lLeveis of nitrogen in the wain and ratoon
crops. However, during the Iirst year ratoon crop,
the P-uptake was Lower at harvest stage. “the total
r-uptake in the :Xperimemt s conaucted in wvoth the years
under different levels of nitrogen rangea from 22 to

28 kg/ha in the main crop and 14 to 26 kg/he in the

ratoon crop. Rao and House (1972) reviewed the result
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of a large number of experiments and concluded that the
total uptake of 3205 ranged from 50-65 kg/ha in a grain
sorghum variety. “he results which were significant during
the second year main crop showed that the treatments No
and N1 (40 kg/ha,) were statistically on par inaicating

vhat the nitrogen application had no influence on the

P-uptake.

4e5634263. dnfluence of jrrigation grd niirogen
Ihe interaction between irrigation and nitrogen
uptake was not significani in the main and ratoon crops

during voth the years.

4e34203e Hotagsium=uptake
4.2.%.341. dniluence of irrigation

the influence of irfigation on K-~uptake is
presented in Tables 23 & 24 and Fig.b 1or the main and

ratoon crops during poth the years.

The s=-uptake was greater in the irrigation
treatment s 11 ({50 per cent ASM) and 12 {plant indicator)
compared to that of rainfed treatment (10). Wadleigh
and Richards (1951) explained the causes of poor
uptake ny plents. Lhe poor K-uptake was due to

moisture stress because of the ract that the rate of



Table 23. Influence of irrigation anéd nitrogen on
X - uptake kg/ha 1978

Treatments NO N1 N2 N3 Mean
Ygin Crop
IO 287.8  243.7 239 .1 217.4 247.0
4 240,2  253.7 243,2 255.0 248.1
12 238.E 268.9 248,5 22842 246,0
Mean 25545 255.4 243,60 233,.5

S.E. C.D.{FP=0.05)

Irrigation 2644 N,.s.
Nitrogen T6.7 N.S,
interaction -
N levels at Lrrigation ¥.s. -
Irrigetion at N levels N, S. -=
Ratoon Crop
i 122.1 90 .'( 102,0 85.9 101.7
I, 117.2 122,.8 125.5 122.8 122.1
12 121.,0 119.8 129.9 1254 12%.9
Mean 120.1 1151 119.1 111.3

S.E. C.D.{P=0,05)

irrigation 12,0t 26476
Nitrogen 5.04 N.Se
Interaction -

N levels at Irrigation 617 171

Irrigation at N levels 9.65 19.9
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Table 24. Influence of irrigation and nitrogen on
& - uptske kg/ha 1979

Ireatments Ny N1 N, N3 Mean
¥ain Crop
Iy 214.9 198.4 220,9 210.4 211.2
1, 163.,9.  220.7 296.,5  255.8 234.2
12 208,5 265.2 308.6 244,2 25640
mean 195.8 28841 2752  250.8

S.K. CeDoiP=0,05)

Irrigation 24 .07 54497
Nitrogen 13.80 27.00
Interaction =
N levels at irrigation 16,91 46,80
Irrigation at N levels 24.1G 45,93
Ratoon Crop
I0 54,2 39.6 do43 42.0 40.5
11 60,0 60,9 7842 7241 68,0
12 50.6 bdoT 59.4 62.9 59.4
Mean 48,5 55.1 bt1e3 59.0

S.B. C.DAF=0,05)

Irrigation 8¢5 18.39
Nitrogen 5.61 NeSe
interaction -

N level at Irrigation N, S, -~

Irrigation at X levels N,S. -
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entry of & into plant decreased to a greater degree

than the rate of dry watter production and utilization

of K in the plants, Ahmed snc¢ Durairaj (1963)

Menzel et gl. (1972) anda Friboug et al. {1976/ reported

that the uptake of N, ¥, K was more under irrigated

condition than under dry condition. ‘“he quantity of

water in the soil aftrects not only the amounts of

nutrients in soil solution but 2lso the rate of

movement to the root oy diftusion and mass flow as the

water ig absorbed oy the roots, (Viets 1972). The >
uptake of K at the 60th day affer sowing was greater N[(/”Kﬂ

in the tirst yeér (1978) while at harvest stage the

K=-uptake was greater in the main crop of voth the years

as compared t0 ratoon crop. The K-uptake in ratoon ’ X
crop was greater during the first year than in the / Vl/z;;ﬁ
second year ratoon crop. Baseler et gl. (1961)

reported a gradual decrease in translocation with a

decrease in s il moisture level. Veadia et gl. (1961)

and ECK and Musick (1977) observed that the plants

g

groﬁing under moisture stress have relatively lesser
amount of ¥ and K, Bjielorai et al. (194), Doss et al.
(1964) and Fedak and Mack (1977) reported that an
increase by 30-55 per cent and 15 to 35 per cent were

noticed rfor Y and K respectively with irrigation.
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403¢3+3.2. Influence of nitrogen

The K-uptake was greater in the main crop
than the ratoon crop in both the years. There was

varistion in the K-uptake in the two earlier stages /¢’

viz,. 39§h and 60th day after sowing among the main

and ratoon crops in both the years. There was

quadratic regggpse of k-uptake in all the stages as

ettt b

the levels of nitrogen increased beyond 40 kg N/ha

both in the main and ratoon crops. Lhe total

K-uptake in the experiment for different levels of
nitrogen in both the years ranged from 1% to 275 kg/ha.
in main crop and 48 to 120 kg in ratoon crop. Rao and
Houge (1972) conciuded that the total uptake of K20

ranged from 100 to 130 kg/ha in sorghum.

4.%43¢3.3. Influence of jrrigation gnd nitrozen

The interaction between irrigation and nitrogen
on k-uptake was significent in the second year main crop
and first year ratoon crop. Under the rainfed treatment
IO' all the nitrogen levels were on par indicating that
under rainfed condition, nitrogen has no influence on
K-uptake. Under treatment 11 (50 per cent A4AsM),

80 kg N/ha had greater influence on the uptake of K over
other levels of nitrogen. Under treatment I2 (plant

indicstor) both 40 kg and 80 kg N/ha were on par,.



In the first year ratoon crop, under all the
three irrigation treatments IO' l1 and 12 nitrogen

application had no influence on the K-uptake.

4.%.4, Grgin yield

4.%.4.1. Stabilisation of yield under rainfed condition
equivalent to that of jrriggted crop

- the crop under rainfed treatment (IO) and under

50 per cent ASM irrigated treatment (I1) and irrigated

as per plant indicator (Iz) were compared to pstudy the
factors or constraints responsivle tor the iower yield
optained under rainfed treatment (IO}. The results are

presented in rabie 25 & 26 and Fig. 6 & 7.

‘he rainfed crop raised under treatment Iy
recorded the lLeast grain yield as compared to the other

treatments I1 and 1, in the main and ratoon crops in

2
poth the yeéré. Crop growth is sensitive to moisture
stress particularly because of the physiologicadl
effects of stress on production and waintenance of

photosynthetic tissue (Fischer and nagan, 1965) and

Campbell et gl. 1969/.

4,%3.,4,2. Intluence of jrrigation

The influence of irrigatiorn on grain yield

recorded in the main and ratoon crops in poth the years

97



Table 25, Infiuence of irrigation and nitrogen on
Grain yield kg/ha 1978

Preatments Ny N1 N2 N3 Mean
Main Crop
I, 2995 3340 3305 3175 9204
1, 3608 4085 4145 M3 4018 |
I, 3640 3968 4099 3813 3880
Mean 3434 3798 3850/ 3120

S.E. ColatP=0,05)

Irrigation 169.3 37446
Nitrogen o' 15142
Interaction -

N levels at lrrigetion N.S. —
Irrigation at N levels NeSo -

Katoon Crop

L 1525 145 1402 135% 1429
I, 2188 2477 2325 2279 2517
1 2209 2472 2512 2243 2304
Mean 1994 2128 2013/ 1952

Sekl. C.D.{P=0,05)

I.rigation 112.7 25165
Nitrogen 3244 63.3
Interaction ~

N 1levels at Irrigation 40,1 111.1

Irrigation at ¥ levels 141 1955.9



Table 26. lntluence of irrigation and nitrogen on

Grain yield kg/ha

Treatments No
Io 2458
I1 3603
12 3030
Mean 5024

Irrigation

Nitrogen

Interaction ~
N levels at lrrigation
Lrrigation at N levels

2600
4154
3557
3437

2459
4406
5879
3H81
S.E.

254,40
58,6

1265
154,3

Ratoon Crop

IO 1485
I1 2504
12 253
Mean 2108

Irrigation

Nitrogen

Interaction =

N 1levels at Irrigation
Irrigation at N levels

1480
5910
33586
2792

1569
2432
2928
2570
S.K.

159.05
0Y9.82

86.76
1206.96

1979
N3 Mean
2258 2439
4110 4008 -~
5256 3426 ~
3201 3311
C.D.(B=0,05)
567.9
14,2
199,1
55002
1340 1419
3509 3189
2755 2851
2408

C.D.(P=0,05)
311,.0
1% 5

239.0
258,0

a9



Fig.6. Influence of irrigation and nitrogen
‘ on grain yield (1978 and 1979 main crop)

Rainred crop (No irrigation)
irrigation at 50 per cent ASM
Irrigation ag per plant indicator
No nitrogen

40 kg N/ha

80 kg §/ha

120 kg 4/ha
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Fig. 7+ Influence of irrigation end nitrogen
on grain yield (1978 and 1979 ratoon crop)

Rainfed crop {(No irrigatiocn)
Irrigation at 50 per cent ASM
Irrigation as per plani indicator
No nitrogen

40 g N/ha

80 kg N/ha

120 kg N/ha
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1978 and 1979 are presented in Lable 25 and 26 and

¥ig, b & 7. fThe results were significant in ovoth the
main and ratoon crops in voth the years. Considering
the mpain crop, it was round that during rirst year
(1978), the yig%?gmfrgm %1‘Eff~i2 were on par (4018 gnd
5880 kg/ha respectively) but significantly superior to
IO (3204 kg/ha) while during second year, the irrigation
treatment 11 (50 per cent A84) gave maximum yield of
4068 kg/ha followed by treatment Lz ({plart indicator)
with 3420 kg/ha and the treatment IO (rainfed) recorded
the lowest yield of 2439 kg/ha. Regarding the ratoon
crop, in both the years 1978 and 1979, the grain yield

obtained in treatments 11 and L, were on par, fThe

2
yieid during 197/Y under 11 and I, were 2317 kg/ha and
2324 kg/ha while it was 1423 kg/ha under treatment IO.
During 1979 the yields obtained under treatments 11 and

12 were %189 and 2851 kg/ha respectively, with IO

treatment the yield was 1419 kg/ha.

The above results indicate the benefit of
irrigation to the sorghum crop. Bielorai &t gl. (1904)
reported that in~reasing soil moisture by supplemental

irrigation markedly increased the yield of serghum,

102

The higher yields obtained in the irrigated plets over the

reinfed crop may be attributea to the availability and
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/
: o . /
increased uptake of nutrients due to increased moigture ;

available in the soil. Dastane \1974)wopined water
controlling the degree of availability, form, rate of
movement and extent of uptaeke of nutriemts znd hence

the responses to applied .Lertilisers depended on the
quantity ana frequency of irrigations. The lower yield

in rainfed treatment 10 may be attributed to the

reason that the transport of mineral nutrients in the
soil, absorption by the roots, translocation within

the plants and their metabolism are all afrected by

soil moisture availability and two reasons haVe been f
given tror the lower yield in rainfed treatment first by /
decreased avallability ot nutrients and secondly by the
utilisation of obsorbed nutrients to a lesser extent

that the irrigated crops.

The grain yielid when irrigated at 50 per cent ASH
was on par with that irrigated with gunflower as indicator
plant‘dﬁfing 1978 whereas the yield wéé/higher with II
treatuent as coupared to that with L2 treatment (plant
inaicator/. Kaliappa gt al. (1974) and falaniappan
et gl. (1977) reported that at Coimbatore, sorghum
yields were maxinum when the crop was irrigated at
50 per cent ASM. At Rahuri (Maharashira) and Hyderabad,

yield did not decrease even when irrigated at 25 per

cent ASH (D.A.x.B., 1975; A.P.A.U., 1975).
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4.5.445, Llnfiuence of nitrogen

in thiwigggsg_grop, the appltied nitrogen

.
increased the grain yield of gorgnum. the 40 kg and

80 kg N/ha levels were on par during 1975 while the
lower level itself \4U kg N/ha) couwid bestow greater
benerit than the higher level (8U kg N/ha). For the
ratoon sorghum, 40 kg N/ha was optimum ior higher
vieids. Stewart (19Y47) reported that the optvimum
dose of nitrogen might ve around 20 to 4V kg N/ha

in the major sorghum growing tracts of lnaia.

4.%.4.4, intluence of jrrigzation sand nitrogen
The interaction between irrigation and nitrogen
on grain yield was significant in the second year wain

crop and ratoon crop of poth the years.

he results of the second year main erop
revealed that under rainted treatment IO: the yield
from the three levels of nitrogen 0, 40 and 80 kg N/ha
were on par with grain yields of 2438, 2600 and
2459 kg/ha ana 120 kg N/ha gave the lowest grain yietid
of 2258 kg/ha. 'hus it indicated that applicetion of
nitrogen without adequate woisture may not be remuneretive.

Lln ract the grain yield was considerably reduced oy

7.4 per cent over the no nitrogen piot. Herron gt gl.



(1963) reportea that poth woisture and nitrogen must be
adequate ior continued uptake of nitrogen throughout the
season. Bennett ev gl. (1%4) fouma That total uptaeke

of ¥ egnd K in sorghum was usually vcigher with irrigation,

When irrigated, the response t0 applied nitrogen
was positive., “he 80 kg N/ha level recording nigher
yierd (4152 kg/ha) over that at 4U kg N/ha (3991 kg/ha)
as well as 120 kg N/ha (3834 kg/ha). ‘‘he response to
nitregen when irrigated with suntlower as inaicgtor
prant was conparable with that a2t HU per cent ASM.
ueamer (1953%) reported that fertilisers were more
effective in increasing sorghum yields when the crop
wag supplied with adequate irrigation. Eaéﬁkkar (1460}
obgserved that there was good response for nitrogen
fertilisation upto 80 kg N/ha giving an extra yield
of 15 per cent over 40 kg N/ha. Muthuvel \1976)
stated that mineralisation of adued nitrogen, its
mobility in the soil medium and the consequent uptake
by the growing plants were largely intluenced by the
prevailing soil moisture condition. Rodge and Tek (1975)
reported linear response to nitrogen upto 120 kg/ha

for various sorghum hybrids.

The interaction etfect of irrigation and

nitrogen levels on the grain yield of ratoon sorghuw

105
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was significant. While no response was observed for
the anplied nitrogen with the rainred ratoon crop \IO)
appiication of nitrogen at 40 kg nN/ha was able to bring

about significant yieid increase with the irrigated

Ttrectments .L.l and 12.

4o5a>. Straw yield
4036541, dniiuence -of jrrigation e “"‘\\\\
The influence of irrigation on straw yietd was \

studiea tarougn the three treatments viz. Rainfea \IO), “'\

irrigation at 50 per cent 4Su (L, ) and irrigation as per
plant indicator \12). The yielc obtained are presented

in Labies 27 & 28, <rhe results are discussea below.

‘rheu cfop under rainfed treatment (IO),
irrigaticn at 50 per cent ASM \11) and irrigation as
per plant indicator \12) were compared t0 study the
factors or constraints responsible ior the lower yield
obtained under rainfed wreatment IO. The results
showed that the rainfed crop pai—eed—a-nd—er—brestmw_l%
recorded iLeast straw yield as compared to the other
two irrigated treatwents/ ., and 1,) in ocoth the years.
It is clearliy seen that the main reason is attributed
to the moisture stress experienced oy the rainiea

treatment while the irrigated crops received supplemental



Table 27.

Infiuence of irrigation and nitrogen on

107

=

lean

Irrigation
Nitrogen
Interaction ~

N levels at Irrigation
Irrigation at N Levels

Irrigation
Nitrogen
Interaction -

N levele at Irrigation
lrrigation at N levels

7513
1012%
10052

9229

4527
5838
5007
5324

straw yield kg/ha 1978
N1 N2 N3 Mean
Yain Crop
8183 8959 9242 8474
1100y 11429 11217 10943
11040 11675 10794 11040
10276 10088 10418
5.E. C.D.(F=0,05)
395.8 882.5
19,04 3841
249.7 689.9
364,0 T42.9
Ratoon Crop
4270 4475 3987 4315
6764 6096 6096 6199
5967 5736 5761 5768
5667 5436 5281
S.E. CeD, {P=0,05)
347.2 TT4.7
121.,9 239.2
149.7 41346
251.5 524,7



Table 28, Influence of irrigation and nitrogen on
straw yield kg/ha 1

ITreatments Mo
I 5787
I1 84 %6
I 7922
2
Mean 7382

Irrigation

Nitrogen

Interaction -

N levels at Irrigation
Irrigation at N levels

Io 4868
I1 6138
I 5996
Mean 5667

Irrigation

Nitrogen

Interaction =

N levels at [rrigation
Irrigation at N levels

5 N,

Yain Crop

5916 5787

9439 10059

8411 8256

7922 8033
S.E.
509.3
152,
163,06
324.1

Ratoon Crop

5256 a727

8183 8042

8289 T407

72473 6725
S.E.
0,027
0,005
0.087
04135

979

6070
8359
8153
7527

CoDu{¥=0,05)

4621
8183
7196

6667

C.D.{P=0,05)

1137,
260,

453,
©89.

0,061

5890
9073
8185

3
&

7
8

4868
76317
7222

0,010

0,240
0.278
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irrigation besides rainfall. the straw yields under
treatment IO in the main and ratoon crops of first

and second year are 8474, 5890, 4315 and 4868 kg/ha
respectively. The yields were greater in main crop
of both the years than that of ratoon crop in all the
treatwents. Fischer and Hagan (1965) and Campbell

et al. L1969) reported that crop growth was semsitive
to moisture stress particularly because of the
rhysiological effects of stress on production and
maintenance of pnotosynthetic tissue. Among the

straw yields of main crops raised during the two yeers
and in the first year ratoon crop, the yields under

4, and 12 were statistically on par while during the
second year ratoon crop, the treatment L1 {50 per cent
ASl) comparatively gave higher yield than the

treatment 12 (plant inaicator).

A.5.5.2. infiuence of nitrogen

Straw yield at different nitrogen levels was
significant in the mein and ratoon crops of poth the
years. 4in the first year main crop, the straw yield
at nitrogen level “2 (80 kg N/ha) was better when
compared to the yield at other levels of nitrogen.

The no nitrogen plot gave the lLeast siraw yield.
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But during the second year main crop end the ratoon
¢rops in ovoth the years, the yields under the treatmerts
40 kg X/ha end 80 kg N/ha were statistically on par.

No nitrogen plot gave the Least straw yield. Stewart
\1947) reported that the optimum dose of nitrogen

might be around 20 to 40 kg N/ha in the major sorghum
growing tracts of India. ~fanickkar (1960) showed that
there was good response tor nitrosen tertilisation

upto 80 kg N/ha giving an extra yield of 15 per cent

over 40 kg #§/ha.

4.3.5,3. Influence of irrigation and nitrogen

Lhe interaction wvetween irrigation and nitrogen
on straw yield was significant in the main and ratoon
crops of both the years. Under each irrigation
treatment, the infiuence of nitrogen was stucied. The
results indiceted that under IO ana 11 , the nitrogen
levels of 80 and 120 kg MN/he were on par while under I2
treatment, the nitrogen levels 40 kg and 80 kg/he were
simiiar. “his showed that under different Levels of
irrigation, a range of nitrogen of 40 to 80 kg W/ha was

petter for intluencing the straw yield in sorgnum,

4.4. Economics
The total cost of cultivation and the gross

returns for different irrigation treatments and levels of
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nitrogen were worked out. From this the net return
obtained irom the Vvarious treatments were calcujated
by deducting the total cost of cultivation trrom the
gross income. The cost of one irrigation was worked

out Hs.75/~ Lor each irrigation,

the data revealed (Lable 29) that the net
returns from poth the irrigation treatuents I, (50 per
cent ASM) and 12 (plant indicator) were on par
igg}pgting the advantage of the adoptian of the
irrigated methed by the use of indicator.plant. The
mean data Ior 1Y/8 and 1979 reveals that there is a
saving in water consumption of 14,2 per cent in main f,gmf"
crop and 8.4 per cent in the case of ratoon crop //ﬁ‘{v'i‘{

(Table 30/,

Yhe data on economics on net return revealed
that there was no signiticant difference pbetween the
net returns obtained from irrigatiom at 50 per cent ASM
,) in
a)
both main ana ratoon crops inaicating the economy in

(l1) and irrigation as per piant inaicator (1l

X /
the use of sunfiower as blant indicator in scheduling /)
E

of irrigation to sorghum Crop. I/
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Table 29. Effect of ireatments on net return

(Rs/ha)
Treate Hain - Ratoon
ments -
No N1 N2 NB Mean No N1 N2 N3 Mean

IO 1617 1794 1536 1178 1531 808 574 288 18 422
I1 2580 3097 3166 2722 2891 1539 2316 1955 1674 1871
I2 2435 2992 2990 2179 2649 1650 2386 1764 1444 18114
Mean 2211 2628 2964 2026 1332 1759 1335 1045
Irrigation S«E. C.E. S.E. C.D.

282,92 585.9 109.5 374,6
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Table 30, Econonmy in water use
{Mezn for 1978 and 1979)

mm mm

Lrotal guantity of water . ;
consumed under irrigation 606.2 20.2
treatment (50 per cent ASw)

Total quantity of water
consumed under irrigation
treatment as per plLant

inaicator (I,) 520.0 293,2
Saving in water consumption 862 27.0
Saving in percentage 1442% 8.4%
[ <
\ %
PR

LN g




4.5. Maler use erijciency

The mean grain yield ortained during both
the years with the main ana ratoon crops was 6796 kg/ha
for the treatment I1 as compared to o241 kg/ha for
treztment I2 using sunflower as plant indicator. The
consumptive use fQEﬁthe treatments I1 and I2 were
92;-;;;wg?z‘mm respectively {(Table 4). Thus the
water use eiliciency worked out to (.o Ior treatment

i, and (.7 for treatment £2 which clearly indicate

he usefulness7of‘ﬁunﬁ;ewer’iéﬂiﬁgzggggz—;lant for

R

scheduling irrigation to sorghum crop for greater

water use eiriciency.
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> SUMMARY AND CONCLUSION

Irrigation is the prime requirement for
successful crop production pbut at the same time it is
one of the costly inputs in crop production. Hence
it is essential to economise the utilisation of water
ror maximum output., rurther, under rainfea conditions,
crop yielus are poor compared Tto irrigatea crop. the
weather parameters that prevail during the crop growth

play a major role,

The present investigation was taken to assess

the factors responsibire for st

ising the yield of

rainfed sorghum crop to that of an irrigatea crop,
téhknéﬁ‘the differences in water requirements between
the highest yield under the recommendaed supply of
water ana restricted supply of water. Attempts were
also made to study the roie of nitrogen under aifferent
situations ana the gquantity of irrigation water saved

by using plant indicator like suntlower.

sxperiment s were laid out in split prot design
with three irrigatiou treatwents viz., Mo irrigation,
lrrigavion at »0 per cent ASM anu irrigation as per

indicator plant in main plots while four nitrogen
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levels viz., Wo nitrogem, 40 kg, 80 kg and 120 kg

N/ha formea the sub-plot treatments.

The results of the experiments are summarised
below:

From the results it could be inferred that a Tl
well distriputed rainfall ranging irom 480 to 630 mm

will be su:ificient tor stabilising the yield of rainfed ¢’ i
'L

Iz

sorghum. Application of rfertiiisers in the presence *
of adeguate moisture is benefitial to rainfed crops. ii
Moisture stress in early stages of crop growth will 3

reduce the yield drastically.

The total water requirement of sorghum under
treatment I1 (50 per cent ASM) during the main crop
seasons of 1978 and 1979 were 582 mm and 631 mm
respectively while it was oniy 473 and 568 mm under
treatments 12 (Irrigation as per indicator plLant),.

For the ratoon crops raised auring 1978 and 1979 the
water requirement under treatment 11 (50 per cent ASM)
was 330 um and 310 mm respectively while under treatment

I, (Irrigation as per indicator plant) it was 312 mm

2
and 274 mm respectively. Hence it was seen that

there was a considerable saving in water requirement



by 18.8 per cent in 1978 and 9.9 per cent during 1979
by irrigating the sorghum crop with indicator plant

in the case of main Crop.

in the case of ratoon, there is a saving of
water oy 5.4 per cent in 1978 and 11.6 per cent in 1979

by irrigating the sorghum crop with plant indicator.

The nitrogen uptake in the irrigzation
treatments I1 and 12 was higher than that of the
rainfed treatment IO in the main crop while in the
ratoon crop, the uptake in all the three treatments
1, 12 and I, did not reveal any significant

dirference in uptake pattern.

there was linear uptake of pitrogen upto

40 kg N/ha beyond which there was quadratic response

117

in both main and ratoon crop. An uptake of 169 kg of
nitrogen per nectare was recorded at harvest stage
with the application of 120 kg N/ha. There was a v

rapid increase in the uptake of nitrogen from o60th

day after sowing to harvest in voth main and ratoon

crop.

Lt was observed that irrigation had no influence
on P-uptake. Similarly the results showed that the

nitrogen application had no influence on the FP-uptake.
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K-uptake was greater in the irrigation
treatments 11 and 12 compared to that of rainfed
treatment 10' ¥nere was quadratic response of
K-uptake in all the stages of crop growth as the
levels of nitrogen increased beyond 40 kg N/ha

both in wain ana ratoon crop.

The water use efiiciency is greater (7.7);in
irrigation treatment L, (plant indicator) that"’that
of the treatment I, (50 per cent ASu) which was. only 4

\ 7 3.' Tnus it clearly indicaved the usefulness of -

sunilower as inoicator plant for scheduling irrigation

to sorghum crop for greater water use ertriciency.

The advantage in the adoption of the
irrigaticn method using sunflower as plant indicator
is clearly seen with a saving in water consumption
or 18,7 per cent in the main crop and 5.4 per cent
in the case of ratoon crop of first year (1978) and
12.6 per cent and 11.6 per cent during second year
(1979) as compared to that of irrigation at 50 per cent
ASM, There is a saving in the water consumption of

109.4 mm and 3.0 mm in the main crop of 1378 and 1979

— e
respectiVely-
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The influence of irrigation on plant height
was clearly seen by the increase in plant height in
the irrigated treatments 11 and I2 over the rainfed
treatment lpe "The rainfed crop in treatment IO

surfered in the early stages after sowing .or want

of rains.

There was no significant difference in plant
height between 80 kg n/ha anda 120 kg N/ha levels of

nitrogen applied in poth main snd ratoon crops.

irrigation at 50 per cent ASM (I,) and
irrigation as per plant indicator \12) significantly
produced more leaf area";ndex than the rainfed

treatnent Ly

There was no significant dirference in LAI
between different levels of nitrogen at different

stages of growth.

Irrigation at 50 per cent ASH \I1) and
irrigation as per plant indicator (Iz) recorded
significantly greater dry matter production than the
rainfed treatment (IO) in vcoth main and ratoon crops.

—

Dry matter production increased in all the stages

with increase in ASM. There was not any significant
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difference in dry matter production between the two
irrigation treatments I, (50 per cent ASM) and I,
(Ylant indicator).

There was a lEEE§£_£9§292§9 to nitrogen
appiication upto 407;;7N/ha and beyond that, a quadratic
response wasnoted at all the stages of crop”é;éggh in
the case of main crop wnile in ratoon crop, the
%E?uratie response was seen peyond 80 kg N/na at

—
%0th dey after-6owing and at harvest stage.

The inrluence of irrigation on earhead length
could be clearly seen vy the significant reductien of ,Tﬁé

“the Length of earhead in the rainfed treé?EEﬁT“?§z::> ﬂff

Lhere was no significant dirference in length of

earheads vetween the two irrigation treatments I1

(50 per cent ASK/) and I2 {piant indicator/.

the Length of earhead was greater in nitrogen

appired pLots than no nitrogen plot.

‘here was significant influence of irrigation
on the weight of earhead. But there was not much
difference in we ght of earhead petween the two
irrigation treatments 11 and l2. there was
subgtantizl reduction in weight of earbeads in the

ratoon crop compared to the main crope.
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the welght of earhead was greater in nitrogen

appiied plots than the no nitrosen pilots.

ihe grain weight per earhecad was significantly

greater in ovoth the irrigation treatments 1, (50 per

1
cent ASK/ and I2 (plant indicator) as compared to the
rainfed treatment LO. The grain weight per earhead

was greater in the wain crop than that of the ratoon

crop.

there was steady increase in the grain weight
per earhead as nitrogen level increased upto 80 kg d/ha

and there after the weight aeCreased.

‘'hiere was no significant difference in thousand
grain weight under different irrigation treatments,
as well ag under different levels of nitrogen. The
thousana grain weight of the main crop was greater
at the corresponding levels of nitrogen than that of

the ratoon crop.

i{n both main and ratoon crops, the grain

yields obtained in the two irrigation treatments I1 and

I
.
12 were similar indiceting the irrigation given as per i

plent indicator is sufficient. The irrigated crop

yielded higher than rainfed crop. Further the resuits
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revealed that the two levels viz. 40 and 80 kz N/ha
Were on par in respect of grain and straw yield
indicating that 40 kg N/ha is sufficient for sorghum
under Coimbatore condition. It was also touna that
applicaviou of nitrogen without acequate moisture is

not remunerative.

Summarising the results it could be conciuded
that a well aistrivuted rainfall ranging rfrom 480 to “f
650 mn wiltl be swTicient ror stabilising the yieid of e e
rainfed sorghum crop, 'the water requirement is ‘ 7
greater during the main sown sorghum crop than the N

ratoon crop.

there is aavantage in scheduling irrigation
with sunfliower as piant indicator with a saving of
18,7 per cent in the main crop of sorghum and 5.4
per cent in the ratoon crop in water consumption
without attecting the yield. Llne water use eiriciency
ig greater in scheduling irrigation with sunflower

as prant indicator than irrigation at 50 per cent ASw,
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APPENDICES




(1978 - 79)
O G R e
numper date Maxi- Mini- ;3;;— igtg: —
36 Sep. 3-9 31.7_21.0 72 b4 18.9 2
37 10 =16 31,2 211 T 4.8 2.2 -
38 17 - 23 33.2 20.5 60 747 0.4 -
39 24 =30 32,6 21.6 TS 8.1 351 1
40 Uct. 1T 31.6 19,2 60 9.5 3.8 1
41 8 -14 30.9 21,06 70 8.6 2145 3
42 15 =21 51,2 21.8 80 5.8 9443 4
45 22 - 28 29. 21,3 80 1.0 44,2 3
44 29 -4 29.0 21,9 82 4o 3843 4
45 Nov.5=11 27.1 21.5 34 4,9 15,7 3
46 12 = 18 27.%7 19.5 T 10.4 2.1 1
47 19 = 25 2144 17,1 ©9 7.8 18.8 1
48 26 -2 28.3 19.8 T 8.1 1.8 -
49 Dec. =9 28,2 19.9 T8 5.9 3.4 -
50 10 = 16 28.2 20,7 15 4.2 8.4 1
51 17 = 23 295 19.4 09 645 - -
52 24 = 31 28,5 20.1 83 2.7 39.1 3

APPENDIX I

Meteorological data during crop season

contda.



1 dan, 4=7 29.1 1167 68 9.9
8 - 14 29.3 17.3 69 8.7 - -

2

3 15~ 21 3041 18.8 69 8.7 -
4 22 - 28 3044 19,2 b7 9.2 -
5

29 - ¢4 32.3 17.8 65 9.6 - -
[ Feb.5-11 32,2 48,1 63 9.4 1.0 -
T 12 = 18 30.5 20,7 12 0.0 35.8 1
8 19 = 25 30.2 21,3 18 te2 50.1 2
9 20 ~ 4 3041 20.2 13 Te9 34.4 1

10 Mar.5-11 3%.4  20.9 69 T.9 16.9 1



APPENDIX II

Meteorological data during Crop season

(1979-80)
Stand- month nean  Mean  mean  Rain No, of
ard and lemperature rela-  sun~ rall  rainy
ook dete haxie ini-  bawg. foine (ma)  deys
mum mum dity

_1.'._.._f'___3_'__f'___5_-____b_-_-‘_(_.___e:___
4 Uct.B = 14 30,9 22,3 94 647 46,2 2

42 15 = 21 31.2 205 87 10.2 3.4 1

43 22 = 28 29.2 21.2 93 4.1 BB.3 4
44 29 = 4 29.0 21.0 95 C ) S5be4 %

45 NOV,5 ~ 11 27,7 21.3 94 562 21.7 3
46 12 - 18 27,7 21.2 96 2.0  283.0 5

47 19 - 25 27.4 21.1 94 2.7 293.0 4
48 26 = 2 28,3 21.b 94 6.0 15,2 1

49 Dec.? - 9 28.2 2U.0 93 6. 0.7 -
50 10 - 16 28.2 20.8 9 5.2 Se'f 1

91 17 = 2% 295 19.1 N 8.9 - -
52 24 - 51 28,5 17.2 90 BeY V.4 -

1 dan.1 = ( 2Y.4 10.b 85 10.3 - -

2 B - 14 30.0 15.7 88 10.0 - -

5 15 - 21 29 1 17.4 85 10.0 - -

4 22 - 28 30.U 4.7 85 10.8 - -

5 29 - 4 50,6 171 81 8.9 - -

o Feb.5 = 11 31.5 17.8 88 9.0 9.4 1

7 12 = 18 32,0 10.8 85 10,0 - -

8 19 - 25 33,0 16.5 81 11.2 - -



Contd.,.

1. 2. 3 4, 9 ba {o 8.
9 26 - 4 s4.7 16.5% 85 10.6 - -
10 Har.o=-11 2449 19.5 85 9.V 5.9 1
1 12 - 18 5245 19.9 86 9.8 19.0 2
12 19 - 25 34,9 1.2 15 1.1 - -
13 206 -~ 1 2444 21.9 T8 9,2 - -
14 Apr .2-8 5445 2%.0 I Tol 543 1
15 9 =15 e 251 84 10.4 - -
16 16 = 22 34,8 2%,2 76 TeT 1642 2

17 23 - 29 34.8 22.5 88 Te2 0349 4



enten B
> s

.‘ .
LG /:WD}
" * -a,,.‘,mul“' ;



	00001.tif
	00002.tif
	00003.tif
	00004.tif
	00005.tif
	00006.tif
	00007.tif
	00008.tif
	00009.tif
	00010.tif
	00011.tif
	00012.tif
	00013.tif
	00014.tif
	00015.tif
	00016.tif
	00017.tif
	00018.tif
	00019.tif
	00020.tif
	00021.tif
	00022.tif
	00023.tif
	00024.tif
	00025.tif
	00026.tif
	00027.tif
	00028.tif
	00029.tif
	00030.tif
	00031.tif
	00032.tif
	00033.tif
	00034.tif
	00035.tif
	00036.tif
	00037.tif
	00038.tif
	00039.tif
	00040.tif
	00041.tif
	00042.tif
	00043.tif
	00044.tif
	00045.tif
	00046.tif
	00047.tif
	00048.tif
	00049.tif
	00050.tif
	00051.tif
	00052.tif
	00053.tif
	00054.tif
	00055.tif
	00056.tif
	00057.tif
	00058.tif
	00059.tif
	00060.tif
	00061.tif
	00062.tif
	00063.tif
	00064.tif
	00065.tif
	00066.tif
	00067.tif
	00068.tif
	00069.tif
	00070.tif
	00071.tif
	00072.tif
	00073.tif
	00074.tif
	00075.tif
	00076.tif
	00077.tif
	00078.tif
	00079.tif
	00080.tif
	00081.tif
	00082.tif
	00083.tif
	00084.tif
	00085.tif
	00086.tif
	00087.tif
	00088.tif
	00089.tif
	00090.tif
	00091.tif
	00092.tif
	00093.tif
	00094.tif
	00095.tif
	00096.tif
	00097.tif
	00098.tif
	00099.tif
	00100.tif
	00101.tif
	00102.tif
	00103.tif
	00104.tif
	00105.tif
	00106.tif
	00107.tif
	00108.tif
	00109.tif
	00110.tif
	00111.tif
	00112.tif
	00113.tif
	00114.tif
	00115.tif
	00116.tif
	00117.tif
	00118.tif
	00119.tif
	00120.tif
	00121.tif
	00122.tif
	00123.tif
	00124.tif
	00125.tif
	00126.tif
	00127.tif
	00128.tif
	00129.tif
	00130.tif
	00131.tif
	00132.tif
	00133.tif
	00134.tif
	00135.tif
	00136.tif
	00137.tif
	00138.tif
	00139.tif
	00140.tif
	00141.tif
	00142.tif
	00143.tif
	00144.tif
	00145.tif
	00146.tif
	00147.tif
	00148.tif
	00149.tif
	00150.tif
	00151.tif
	00152.tif
	00153.tif
	00154.tif
	00155.tif
	00156.tif
	00157.tif
	00158.tif
	00159.tif
	00160.tif
	00161.tif
	00162.tif
	00163.tif
	00164.tif
	00165.tif
	00166.tif
	00167.tif
	00168.tif
	00169.tif
	00170.tif
	00171.tif
	00172.tif
	00173.tif
	00174.tif
	00175.tif



