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A field experiment entitled“Performance of proso millet
(Panicum miliaceum L.) under varied times of sowing and levels of
nitrogen” was carried out durindgharif, 2019 on sandy loam soils of
dryland farm of S.V. Agricultural College, Tirupatampus of Acharya
N.G. Ranga Agricultural University. The present exqment was laid out in
a split-plot design and replicated thrice. The tirets include four times
of sowingviz, Il FN of June (9, | FN of July ($), Il FN of July () and |
FN of August (% as main plots and four levels of nitrogéa., control
(N1), 20 kg N ha (N,), 40 kg N ha (N3) and 60 kg N h& (N4) as sub
plots. The soil of the experimental field was samolym, neutral in soil
reaction, low in organic carbon and available gé&o, medium in available
phosphorus and available potassium. The test yaofeproso millet was
DHPM-2769.

There was a significant improvement in growth pagsars of proso
millet (plant height, leaf area index, dry matteoguction and number of
tillers m?) due to Il FN of June ¢$sowing relative to that of | FN of July
(S2) and Il FN of July (§. The lowest stature of growth parameters were
recorded with | FN of August ¢BSsown crop. Application of 60 kg N Ha
(N4) significantly improved the growth parameters #tthe stages of
sampling, while their lowest were with control 1§N Interaction of the
treatments could not vary the growth parametersfggntly.

Longer duration to 50 per cent flowering and mayuwwas with the
crop sown during Il FN of June {Swhich was significantly longer than
that with later sowings. With regard to nitrogerwvdis, higher dose of
nitrogen @ 60 kg N h&a(N,) resulted in significantly earlier flowering and
maturity than with 40 kg N haN,) and the latter was however on par with



that of 20 kg N ha(N,). Delay in 50 per cent flowering and maturity was
noticed with no nitrogen application {)\

Yield attributes (number of panicles?mnlength of the panicle,
weight of grains panictfeand 1000 grain weight), grain and straw yield of
proso millet responded significantly to times ofwsmy and levels of
nitrogen. Significantly higher stature of yield attributesdagield were
recorded with the crop sown during Il FN of Juneg) t8an with | FN of
July (S) except for the number of panicles?rand length of the panicle
which were found to be on par with each other. [Blnest yield attributes
and yield were with the crop sown during | FN ofglist (). Application
of 60 kg N ha (N4) significantly improved vyield attributes and yield
compared with that of 40 kg N HigNs) and 20 kg N ha(N,), while their
lowest were with control (N. Interaction of time of sowing and nitrogen
levels could not vary the yield attributes and gigignificantly.

Sowing of proso millet during | FN of August4Sesulted in higher
post harvest soil available nutrients (NOP and KO) followed by that
with Il FN of July () and | FN of July (9 in the order of descent with
significant disparity between any two of them. Cemvn during Il FN of
June (9 resulted in significantly lower post harvest salailable
nutrients. Significantly higher post harvest seihiéable nitrogen was with
60 kg N ha (Ns) compared to that of 40 kg N -héNs), while the lowest
was with control (N). The highest soil available phosphorus and putass
were with control () whereas application of 60 kg N-h@N,) resulted in
significantly lower soil available phosphorus amdgssium.

The nutrient (N, P and K) uptake at harvest of prasllet was
significantly higher with early sown croge. during Il FN of June (§ than
that with | FN of July (9. Significant reduction in nutrient uptake was
observed with delay in sowing from Il FN of JulysY$o | FN of August
(S;). Application of 60 kg N ha(N,) resulted in higher nutrient uptake,
which was significantly higher than with 40 kg *héNs). The lowest
nutrient uptake was with control (N

The maximum gross returns, net returns and beceditratio were
obtained with Il FN of June ($sown crop. Delay in sowing from | FN of
July (S) to | FN of August (9 significantly reduced the economic returns.
Application of 60 kg N h& (Ns) resulted in significantly higher gross
returns, net returns and benefit:cost ratio congpaoethe lower levels of
nitrogen.

From the present study, it can be concluded thaggpmillet sown
during Il FN of June (8 along with 60 kg N ha (N4) proved to be
promising in realizing higher grain yield and ecomo returns.
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Chapter |

INTRODUCTION

Millets are ancient super grains, the reservoiraudfition for a better
health. These are the annual grasses which are speded and native to
many parts of the world. Millets can be cultivatech wide range of soils and
climatic conditions and are of special importantsemiarid regions because
of their short growing seasons (Schery, 1963). fidstlience exhibited by
millets is helpful in adjusting themselves to vasokinds of ecological
niches. Even until 50 years ago millets were theomgyjain crops grown in
India. From a staple food and integral part of ldc®d cultures, just like
many other things, millets have come to be lookedrd upon by modern
urban consumers as “coarse grains’- Somethingthet village ancestors
may have lived on, but that they had left behind archanged for a more
“refined” diet. Unfortunately, this said refined etli lacks the nutrients

critically important for us.

Statistics regarding the area and production wibcel reference to
the proso millet has not been reported so far. Weweombined values for
minor millets have appeared in which proso milketconsidered. In India,
minor millets kharif) are grown in an area of 6.19 lakh hectares, \aith
annual production of 4.42 lakh tonnes and proditgtiof 714 kg ha
(www.indiastat.com, 2018). In Andhra Pradesh, the minor millets laeeng
cultivated in an area of 31,000 hectares with 23 @@dnes of production and
774 kg ha productivity (wwv.indiastat.com, 2018)

Proso millet has also been called common milleg hallet, broom
corn, yellow hog, Hershey and white millet (Balteeger, 1996). It is a
warm-season crop capable of producing seed witBirno6100 days after
planting. Because of it's relatively short growisgason, it has low moisture
requirement and is capable of producing food od febere other grain crops

would falil. It is often planted as an emergencyhca®p for situations where

1



other crops have failed, been hailed out or whereen planted due to
unfavourable conditions. The crop is able to evddsught by its quick

maturity. As a crop in rotation, it has the advgetaof enhancing weed
control, especially with winter annual grasses inter wheat (Nelson and
Daigger, 1975). All these have made the crop gudéspensible to rainfed,

tribal and hilly agriculture where crop substitutis difficult.

The protein content in the proso millet caryopsiscanparable to
maize and wheat and it varies between 11.5 to *3cget and have long
storability under ambient conditions and hencetable as famine reserve
(Rameshet al.,, 1998). Native starch of proso millet shows maximum
digestibility of 50 per cent (compared to otherletd), dietary fibre of 9.6 per
cent and lipid content of 3.5 to 6.7 per cent. Thekled grain (about 70 % of
the whole grain) is nutritious and is eaten whotgled and cooked like rice.
Sometimes, it is ground to make roti and eatenrcBtas the main
carbohydrate in the grain and is similar to comrdt, suitable as a sizing
agent in the textile industry. Seed also have megiproperties and can be
used as demulcent and to treat abscesses and3teits.and root decoctions

are suggested to be taken against hematuria.

A major problem in semi-arid regions durikbarif with short rainy
season is to determine the optimum time of sow@gtimum time of sowing
enables the crop to experience the favourable @mviental conditions during
various phenological stages, resulting in betterfop@mance of the crop.
Mineral nutrition is an important factor responsiblor exploiting yield
potential in millets. Among the major nutrientsirogen plays an important
role in increasing the productivity of a crop assitkknown that response of
grass family plants to nitrogen application is @nsal. Adequate nitrogen
nutrition is required for initial establishment, gerous growth, full
development of tillers and leaves that enablesplhat to operate at peak
photosynthetic capacity, higher protein contengi@in and hence results in

production of quality grains. Therefore, the choik sowing time and



fertilizer application are considered to be the mimsportant agronomic

management options to optimize the yield of a crop.

Keeping all these in view, the field experimentitted “Performance
of proso millet Panicum miliaceum L.) under varied times of sowing and

levels of nitrogen” was undertaken with the follagiobjectives:

1. To identify the suitable time of sowing of Proso latilin Southern
Agro-Climatic Zone of Andhra Pradesh

2. To find out the optimum dose of nitrogen for higlgeowth and vyield
of Proso millet

3. To study the interaction between time of sowing gratled levels of

nitrogen
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Chapter 11
REVIEW OF LITERATURE

The literature available pertinent to the presemt\st'‘Performance of
proso millet under varied times of sowing and lewa nitrogen” in India and
abroad is presented in this chapter. Though theeptestudy was carried out
during kharif on proso millet, the work done durikbarif, rabi and summer

on proso millet and other millets has been reviewed

21 GROWTH AND YIELD OF PROSO MILLET AS
INFLUENCED BY TIMES OF SOWING

2.1.1 Growth Parameters
2.1.1.1 Plant height

Pandiselviet al. (2010) recorded significantly taller plants of ger
millet when sown on 2% May compared to that of ¥™ay sown crop on

sandy loam soils of Karaikal, Puducherry.

Deshmukhet al. (2013) observed significantly higher plant height o
pearlmillet when the crop was sown ori"2Z&nuary than on'SFebruary and

15" February on black cotton soils of Navsari, Gujarat

Siddiget al. (2013) noticed comparable plant height of pedidtivith
early (19" July) and late (August®] sowings on sandy loam and clay loam

soils of Zalinger, Sudan.

Gavit et al. (2017) reported that proso millet produced sigatfitly
taller plants when sown on 24une compared to the crop sown off 10ne

on sandy clay loam soils of Dapoli, Maharashtra.

Foxtail millet sown on 30 June produced significantly taller plants
than sown on 30July on red sandy clay loam soils at Shivamogganktaka
(Nandini and Sridhara, 2019).



2.1.1.2 Leaf areaindex

Significantly higher leaf area index of finger ratliwas recorded when
crop was sown during | FN of June compared to dh&at-N of July on sandy
loam soils of Dharward, Karnataka (Ashoka and Hxtik1997).

Pandiselviet al. (2010) recorded higher leaf area when finger mille
was sown on 17 May, but was however found to be on par with thit
24" May and 3% May sown crop on sandy loam soils of Karaikal,
Puducherry.

Significantly higher leaf area of pearlmillet wastioed with early
sown crop (18 July) compared to that of late sown croff &ligust) on sandy

loam and clay loam soils of Zalinger, Sudan (Sictlig., 2013).

Nandini and Sridhara (2019) recorded significamilyher leaf area of
foxtail millet when sown on 30June than that sown on"30uly on red sandy

clay loam soils of Shivamogga, Karnataka.
2.1.1.3 Dry matter production

Ashoka and Halikatti (1997) recorded significantigher dry matter
accumulation when finger millet was sown duringN Bf June compared to
the crop sown during Il FN of June on sandy loanissof Dharward,

Karnataka.

Pandiselviet al. (2010) reported that finger millet sown on May"17
produced significantly higher dry matter comparedhat of sowing done on
7" June but was found to be on par with that df Izky on sandy loam soils

of Karaikal, Puducherry.

Deshmukhet al. (2013) reported that on black cotton soils of Naysa
Gujarat, pearlmillet produced significantly highdry matter when sowing

was done on 25January compared with that df Bebruary.



Significantly higher dry matter production of prasdlet was recorded
with the crop sown on 24June compared to that with1Qune and '8 July

on sandy clay loam soils of Dapoli, MaharashtraviGet al., 2017).
2.1.1.4 Number of tillersm?

Gavit et al. (2017) noticed maximum number of tillers?mhen proso
millet was sown on 2%June compared with that of 1Qune and 8 July

sown crop on sandy clay loam soils of Dapoli, Malsatra.
2.1.1.5 Daysto 50 per cent flowering

Minimum number of days to 50 per cent flowering veaserved when
finger millet was sown during Il FN of July compdr® the crop sown during
| FN of June and Il FN of June on sandy loam soil®harward, Karnataka
(Ashoka and Halikatti, 1997).

Deshmukhet al. (2013) reported that pearlmillet has taken sigarfitly
more time for 50 per cent flowering when sowing wasie on 28 January
than on 1% February, but the former was however comparabik thie crop

sown on 8 February on black cotton soils of Navsari, Gujarat

Siddig et al. (2013) reported that in pearlmillet days to 50 pent
flowering was comparable when crop was sown ed§ July) and late

(15August) on sandy loam and clay loam soils of Zalin§eidan.
2.1.1.6 Daysto maturity

Ashoka and Halikatti (1997) reported that fingerllehi required
minimum number of days to reach physiological mgtwhen sown during
[I FN of July compared to the crop sown during | BNd I FN of June on

sandy loam soils of Dharward, Karnataka.

It was observed that pearlmillet has taken mammlyer of days to
reach maturity when sown late’{August) compared to the crop sown early
(15" July) on sandy loam and clay loam soils of Zalinggwdan (Siddig
etal., 2013).



2.1.2Yided Attributes

2.1.2.1 Number of panicles m

Gavit et al. (2017) reported that on sandy clay loam soils apali,
Maharashtra, proso millet produced significantlgh@r number of panicles
m? when the crop was sown on23dune compared to the crop sown on
10" June and'8July.

2.1.2.2 Length of the panicle

Significantly higher finger length in finger millevas observed on
sandy loam soils of Dharward, Karnataka when crap sown during | FN of
June compared to that of | FN and Il FN of Julyt, Wwas however found to be

on par with the crop sown during Il FN of June (8kh and Halikatti, 1997).

Pandiselviet al. (2010) recorded maximum length of finger when
finger millet was sown on 17May than on 2% June on sandy loam soils of

Karaikal, Puducherry.

On black cotton soils of Navsari, Gujarat signifitg increased
earhead length of pearlmillet was noticed when creps sown on
5" February than on ¥5February, but the former was however comparable

with the crop sown on ¥5January (Deshmukét al., 2013).

Siddiget al. (2013) observed higher panicle length of pealénivhen
sowing was done on 15July, but was however comparable with that of

15t August sown crop on sandy loam and clay loam séi&alinger, Sudan.

Proso millet resulted in significantly lengthiernpedes when sowing
was done on 24June than on ¥0June and 8 July on sandy clay loam soils
of Dapoli, Maharashtra (Gawat al., 2017).

Nandini and Sridhara (2019) noticed significantighter panicle length
in foxtail millet when crop was sown on ®BQune than that of 30July and

30" August on red sandy clay loam soils at Shivamogganataka.



2.1.2.3 Weight of grains panicle?

Ashoka and Halikatti (1997) recorded significantigher ear head
weight in finger millet when the crop was sown dgrl FN of June compared

to that of | FN and Il FN of July on sandy loamIsaf Dharward, Karnataka.

Gavit et al.(2017) reported that on sandy clay loam soils opda
Maharashtra, proso millet sown on'23une resulted in higher weight of
panicle than that of 0June and®July.

Foxtail millet sown during Il FN of June resultedsignificantly higher
earhead weight than that of | FN of July on medhiack soils of Raichur,
Karnataka (Mubeenet al., 2019).

Significant increase in panicle weight was notigedfoxtail millet
when sowing was done on'B0une than on 30July and 3® August on red
sandy clay loam soils at Shivamogga, Karnataka diarand Sridhara,
2019).

2.1.2.4 1000 grain weight

Test weight of finger millet was not affected by tiv@es of sowing
during kharif on sandy loam soils of Dharward, Karnataka (Ashaka
Halikatti, 1997).

On sandy loam soils of Karaikal, Puducherry sigafity more test
weight of finger millet was recorded when crop wssvn on 31 May
compared to that of May f7Zand May 24 (Pandiselvit al., 2010).

Significantly higher 1000 grain weight of pearlratlwas recorded
when the crop was sown on"23anuary than that with 19ebruary on black
cotton soils of Navsari, Gujarat (Deshmutlal., 2013).

Siddig et al. (2013) noticed that 1000 grain weight of peaikenil
resulted from sowing done onfSuly and ¥ August were comparable on

sandy loam and clay loam soils of Zalinger, Sudan.



Gavit et al. (2017) reported that proso millet sown on®2kine
recorded significantly higher 1000 grain weightrtithat with 16" June and

8" July on sandy clay loam soils of Dapoli, Maharesht

Mubeenaet al. (2019) recorded significantly higher 1000 graieigit
of foxtail millet when crop was sown during Il FNl &une compared to that of

| EN of July on medium black soils of Raichur, Kataka.

Significantly higher 1000 grain weight of foxtailillet was noticed
with the crop sown on 30June than that of 3QJuly on red sandy clay loam

soils at Shivamogga, Karnataka (Nandini and Srah2019).

2.1.3Yied
2.1.3.1 Grainyield

On sandy loam soils of Dharward, Karnataka graieldyiof kharif
finger millet increased significantly when the craps sown during | FN of
June compared to that of Il FN of June and | FNwy sowings (Ashoka and
Halikatti, 1997).

Finger millet sown during 28 Meteorological week #&— 10" June)
resulted in maximum grain yield compared to thatcafp sown during
229 Meteorological week (28May — 39 June) on shallow laterite soils of
Kolhapur, Maharashtra (Ramséeal., 2003).

Pandiselviet al. (2010) reported that finger millet sown on"\ay
produced significantly higher grain yield than tb&24"May on sandy loam

soils of Karaikal, Puducherry.

Deshmukkhet al. (2013) reported that delay in sowing frofhEebruary
to 18" February reduced the grain yield of pearlmillgngicantly on black

cotton soils of Navsari, Gujarat.

Siddig et al. (2013) realized significantly higher grain vyielof
pearlmillet when sowing was done on™3uly than that of L August on

sandy loam and clay loam soils at Zalinger, Sudan.



Pearlmillet sown on 28July resulted in higher grain yield, which was
however on par with that of 3QJuly and & August sown crop on sandy loam
soils of Allahabad, Uttar Pradesh (Mausgtal., 2016).

Gavit et al. (2017) reported that proso millet sown on®"2dune
produced significantly higher grain yield than tb&atL0" June and 8 July on

sandy clay loam soils of Dapoli, Maharashtra.

Comparable grain yields of foxtail millet was neiic with the crop
sown during Il FN of June and | FN of July on mediblack soils of Raichur,
Karnataka (Mubeenet al., 2019).

Significantly higher grain yield of foxtail milletvas registered when
sowing was done on 8QJune than that of 80July on red sandy clay loam

soils of Shivamogga, Karnataka (Nandini and Sridh2019).
2.1.3.2 Straw yield

Ashoka and Halikatti (1997) recorded significarftigher straw yield
of finger millet on sandy loam soils of Dharwardaridataka when the crop
was sown during | FN of June compared to that dfFNI of July, but was
found to be on par with that of sowings done dutlf§N of June and | FN of
July.

Drilling of finger millet during 22¢ Meteorological week @&— 10"
June) resulted in the maximum straw yield on shallaterite soils of
Kolhapur, Maharashtra (Ramséeal., 2003).

Deshmukhet al. (2013) reported that on black cotton soils of Nas
Gujarat pearlmillet produced significantly highérasv yield when sown on
5" February than that of $59ebruary, but was however on par with the crop

sown on 2% January.

Gavit et al. (2017) reported that proso millet sown on®"2dune
produced significantly higher straw yield than witle crop sown on 10June

and 27" July on sandy clay loam soils of Dapoli, Maharesht
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Foxtail millet sown on 30 June resulted in significantly higher straw
yield than that of 30 July and 3® August on red sandy clay loam soils of
Shivamogga, Karnataka (Nandini and Sridhara, 2019).

2.1.4. Post Harvest Soil Nutrient Status

Gavitet al. (2017) reported that time of sowing of proso nhidel not
significantly influence the post harvest soil agble nitrogen, phosphorus and

potassium on sandy clay loam soils of Dapoli, Makhtra.
2.1.5. Nutrient Uptake at Harvest

The highest nutrient uptake (N, P and K) at harbgsthe crop was
recorded when pearlmillet was sown ofi Bebruary compared to that of
15" February on black cotton soils of Navsari, Gujgiaeshmukhet al.,
2013).

Mubeenaet al. (2019) reported that nutrient uptake (N, P andakK)
harvest of foxtail millet was significantly higherith the crop sown during
II FN of June compared to that of | FN of July ordium black soils of

Raichur, Karnataka.
2.1.6 Economics

Ramsheet al. (2003) reported that finger millet gave higher sgo
returns, net returns and benefit:cost ratio whewirsp was done during
239 Meteorological week (MW) compared to that of"2IW on shallow

laterite soils of Kolhapur, Maharashtra.

Maximum net returns and benefit:cost ratio werelized when
pearlmillet was sown on'SFebruary compared to that with®23anuary and
15" February on black cotton soils of Navsari, Gujdiaeshmukhet al.,
2013).

Significantly higher gross returns, net returns aedefit:cost ratio of

foxtail millet was obtained with the crop sown awyill FN of June compared
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to that of I FN of July on medium black soils ofi€taur, Karnataka (Mubeena
etal., 2019).

22 GROWTH AND YIELD OF PROSO MILLET AS
INFLUENCED BY LEVELSOF NITROGEN

2.2.1 Growth Parameters
2.2.1.1 Plant height

Plant height of proso millet increased significgntlith application of
150 kg N ha compared with that of 75 and 225 kg Nhan clay loam soils
of Bursa, Turkey (Turgut al., 2006).

Significant increase in plant height of kodo ntilleas noticed on sandy
loam soils with increase in nitrogen level from @ 40 kg ha at Rewa,
Madhya Pradesh (Singh and Maurya, 2013).

Hasanet al. (2013) reported that in foxtail millet applicatioof
N3o P24 K15 kg ha! produced significantly taller plants compared wihiat of
no fertilizer (Ny Po Ko kg ha') application on sandy loam soils of Joydebpur,

Bangladesh.

Significantly taller plants of barnyard millet veernoticed with
application of 100 per cent recommended dose afemis (40:20:20 NPK kg
ha') compared to lower levels on silty clay loam soif Ranichauri,
Uttarakhand (Yadav and Yadav, 2013).

Munirathnam and Kumar (2015) observed significatdller plants of
white ragi varieties with application of 80 kg N-tthan that with 40 kg N
hal, but was statistically similar with application of &g N ha' on vertisols
of Nandyal, Andhra Pradesh.

Significantly higher plant height of finger millettas noticed with
application of 125 per cent of recommended doseitafgen (75 kg N hd)
compared to that of 100 per cent RDN (60 kg N)han sandy loam soils at
Jagdalpur, Chhattisgarh (Pradheaial., 2015).
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Foxtail millet produced significantly taller planbn sandy loam soils
with application of 50 kg N haover 25 kg N hdat Tirupati, Andhra Pradesh
(Jyothiet al., 2016).

Application of 75 kg N hato pearlmillet resulted in significantly taller
plants than that with 45 kg N fizbut was however on par with that of 60 kg

N ha'on clayey loam soils of Parbhani, Maharashtra. l{éwsaret al., 2018).

Charateet al. (2018) recorded significantly higher plant heightittle
millet with application of 60 kg N hithan with that of 20 kg N ha however

it was on par with that of 40 kg N fi@n alfisols of Bengaluru, Karnataka.
2.2.1.2 Leaf areaindex

Significantly higher leaf area of finger milletag recorded with
application of 125 per cent of recommended dosa&todgen (75 kg N hid)
compared to that of 100 per cent RDN (60 kg N)lan sandy loam soils of
Jagdalpur, Chhattisgarh (Pradietial., 2015).

Jyothiet al. (2016) reported that the leaf area index in fibxtallet
increased significantly with increase in nitrogerse from 25 kg N héto 50

kg N ha'on sandy loam soils of Tirupati, Andhra Pradesh.

Arshewaret al. (2018) recorded higher leaf area of pearlmilléthw
application of 75 kg N hgwhich was however comparable with that of 60

and 45 kg N h& on clayey loam soils of Parbhani, Maharashtra.

Charateet al. (2018) observed significant increase in leaf arebttle
millet with application of 60 kg N haover 20 kg N hd, but was however

comparable with that of 40 kg N fhanalfisols of Bengaluru, Karnataka.
2.2.1.3 Dry matter production

Basavarajappat al. (2002) reported that in foxtail millet significantl
higher dry matter production was obtained with agpion of 60 kg N ha&
compared with that of 30 kg N thaon shallow alfisols of Dharward,

Karnataka.
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Hasanet al. (2013) noticed numerical enhancement in dry matte
accumulation plant of foxtail millet with application of &b PisK1o kg hal,
but was however comparable with that ab Rea Kis and N Ps2 Kookg hat

on sandy loam soils of Mymensingh, Bangladesh.

Application of 125 per cent of recommended doseitbbgen (75 kg N
ha?) to finger millet resulted in significantly higheiry matter accrual than
with 100 per cent RDN (60 kg N Apon sandy loam soils of Jagdalpur,
Chhattisgarh (Pradhaal., 2015).

Jyothiet al. (2016) reported that increase in nitrogen leka&infO to 50
kg hat! significantly enhanced the dry matter productidrfoxtail millet on

sandy loam soils of Tirupati, Andhra Pradesh.

On clayey loam soils of Parbhani, Maharashtra dagten production
of pearlmillet was significantly higher with apmiton of 75 kg N hathan
with 45 kg N hd, but found to be on par with that of 60 kg N'HArshewar
etal., 2018).

Charateet al. (2018) reported that there was a significant iaseein
dry matter production of little millet on drylandlfisols of Bengaluru,
Karnataka with application of 60 kg N-heompared to that of 20 kg N ha

but was however comparable with that of 40 kg N.ha
2.2.1.4 Number of tillersm

Results of an experiment conducted on clay loants sofi Bursa,
Turkey revealed that there was no significant déifieie in number of tillers
m?2 in proso millet with increase in nitrogen levebrin 0 to 225 kg h&
(Turgutet al., 2006).

Significant increase in number of effective tillepant! was not
noticed with increase in nitrogen level from 0 fbkg hat in foxtail millet on

sandy loam soils of Mymensingh, Bangladesh (Hasah, 2013).
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Significantly higher number of tillers ‘fnwas recorded in kodo millet
with application of 40 kg N hacompared to that of 20 kg N fan sandy
loam soils at Rewa, Madhya Pradesh (Singh and Ma@313).

Maximum number of productive tillers plantwas observed in
barnyard millet with application of 40 kg N hahan with 20 kg N haon
sandy clay loam soils at Ranichauri, Uttarakhanaldg® and Yadav, 2013).

Pradhanret al. (2015) recorded significantly more number of etifee
tillers nm? of finger millet on sandy loam soils at Jagdalfinhattisgarh with
application of 125 per cent of recommended doseitafgen (75 kg N hd)
than with 75 per cent RDN (45 kg N-Habut was however, comparable with
that of 100 per cent RDN (60 kg N-Ha

Significant increase in number of tillersnof foxtail millet was
observed with the application of 50 kg N'than with 25 kg N hdon sandy
loam soils of Tirupati, Andhra Pradesh (Jyahal., 2016).

Application of 75 kg N hdresulted in significantly higher number of
tillers plant! of pearlmillet than that with 45 kg N fiabut was however on
par with that of 60 kg N hon clayey loam soils of Parbhani, Maharashtra
(Arshewaret al., 2018).

Number of tillers nt of little millet with application of 60 kg N hta
was comparable with that of 40 kg N“han drylandalfisols of Bengaluru,
Karnataka (Charatet al., 2018).

2.2.1.5 Daysto 50 per cent flowering

Yadav and Yadav (2013) observed that in barnyail&trmumber of
days to 50 per cent flowering was minimum with &alon of 100 per cent
recommended dose of nutrients (40:20:20 NPK k¢ ,hahile the maximum
number of days to 50 per cent flowering was withtoml on sandy loam soils
of Ranichauri, Uttarakhand.
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2.2.1.6 Daysto maturity

Jyothiet al. (2016) reported that in foxtail millet the numlzdérdays to
maturity reduced significantly with increase inragen dose from 25 to 50 kg

N ha' on sandy loam soils of Tirupati, Andhra Pradesh.
2.2.2Yield Attributes
2.2.2.1 Number of panicles m

Singh and Maurya (2013) noticed consistent inaeasnumber of
panicles it of kodo millet with increase in nitrogen level frddrto 40 kg ha

on sandy loam soils at Rewa, Madhya Pradesh.

Arshewar et al. (2018) observed significantly more number of ear
heads plantof pearlmillet with application of 75 kg N H@ompared to that

of 60 kg N ha on clayey loam soils of Parbhani, Maharashtra.
2.2.2.2 Length of the panicle

Increase in nitrogen level from 0 to 30 kgth@sulted in significant
increase in panicle length of foxtail millet on dgnloam soils at
Mymensingh, Bangladesh (Hasaral., 2013).

Yadav and Yadav (2013) inferred that maximum panieingth of
barnyard millet was noticed when the crop was lieetl with 100 per cent
recommended dose of nutrient (40:20:20 NPK k¢) lvm silty clay loam soils

of Ranichauri, Uttarakhand.

Significantly lengthier panicles of finger milletene observed with the
application of 125 per cent of recommended doseitodgen (75 kg N hd)
compared with that of 75 per cent RDN (45 kg Nbhdut was found to be
comparable with that of 100 per cent RDN (60 kga¥)lon sandy loam soils
of Jagdalpur, Chhattisgarh (Pradletal., 2015).

Charateset al. (2018) observed significant increase in panichglle of
little millet with application of 60 kg N hathan with 20 kg N h& and was
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however, comparable with that of 40 kg Nhan alfisols of Bengaluru,

Karnataka.
2.2.2.3 Weight of grains panicle!

Significantly higher panicle weight of foxtail nmell was noticed with
application of 60 kg N h&icompared with that of 30 kg N fan shallow

alfisols of Dharward, Karnataka (Basavarajagpal., 2002).

Barnyard millet was reported to produce comparaji@n weight
paniclewith 100 per cent recommended dose of nutrient2(MP0 NPK kg
hal) and 75 per cent RDN on sandy clay loam soils ahiBhauri,
Uttarakhand (Yadav and Yadav, 2013).

On clayey loam soils of Parbhani, Maharashtra,ifsocgmtly higher ear
head weight of pearlmillet was recorded with amdlin of 75 kg N ha
compared with that of 45 kg N fiabut was found to be on par with that of
60 kg N ha (Arshewaret al., 2018).

Application of 40 kg N hato little millet resulted in significantly more
grain weight per panicle compared to that with 2D & ha' on dryland
alfisols of Bengaluru, Karnataka (Charateal., 2018).

2.2.2.4 1000 grain weight

Basavarajappat al. (2002) stated that 1000 grain weight of foxtail
millet increased with increase in nitrogen levednir 0 to 60 kg héa on

shallowalfisols of Dharward, Karnataka.

No significant difference was noticed by Hasaral. (2013) in 1000
grain weight ofkharif foxtail millet with increase in nitrogen levelom 0 to

40 kg ha on sandy loam soils of Mymensingh, Bangladesh.

On sandy loam soils of Rewa, Madhya Pradesh, adjan of 40 kg N
halresulted in significantly higher 1000 grain weiglitkodo millet than with
that of contro[Singh and Maurya, 2013).
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Maximum 1000 grain weight of barnyard millet wascorded with
application of 40:20:20 kg NPK hHaon sandy clay loam soils of Ranichauri,
Uttarakhand (Yadav and Yadav, 2013).

Increase in nitrogen level from 20 to 80 kg'tmuld not significantly
influence the test weight of white ragi varieties wertisols of Nandyal,
Andhra Pradesh (Munirathnam and Kumar, 2015).

Higher test weight of finger millet was recordedhwapplication of
125 per cent of recommended dose of nitrogen (79\kbal), but was
however comparable with that of 100 per cent RDBIK§ N hal) on sandy
loam soils of Jagdalpur, Chhattisgarh (Pradétaah., 2015).

2.2.3Yidd
2.2.3.1. Grain yield

Significantly higher grain yield of pearlmillet wasgistered with
application of 90 kg N hicompared with that of 60 kg N fi@n loamy sand
soils of Jaipur, Rajasthan (Sharetal., 1999).

Basavarajappat al. (2002) reported that comparable grain yield of
foxtail millet was recorded with application of &8d 30 kg N h& on shallow

alfisols of Dharward, Karnataka.

Significantly higher grain yield of finger milletvas resulted with
application of 120 kg N hacompared with that of 60 kg N fabut was
found to be on par with that of 90 kg N-lwm clayey soils of Junagadh,
Gujarat (Jadhaet al., 2011).

Higher grain yield of foxtail millet was realizedittv application of
30 kg N ha which was however, on par with that of 20 kg N'lom sandy
loam soils of Mymensingh, Bangladesh (Hasgal., 2013).

Munirathnam and Kumar (2015) reported that highexingyield of

white ragi varieties was obtained with applicatair80 kg N ha, which was
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however statistically on par with that of 60 kg *Hout was significantly

superior over 40 kg N heon vertisols of Nandyal, Andhra Pradesh.

Pradhanret al. (2015) recorded higher grain yield of finger wiillvith
application of 125 per cent of recommended doseitodgen (75 kg N hd),
which was however statistically comparable witht thfa75 per cent (45 kg N
hat) and 100 per cent RDN (60 kg N-Haon sandy loam soils of Jagdalpur,
Chhattisgarh.

Significant increase in grain yield of foxtail n&tl was observed with
application of 50 kg N hathan with 25 kg N hdon sandy loam soils of
Tirupati, Andhra Pradesh (Jyotial., 2016).

Arshewaret al. (2018) recorded comparable grain yields of pedem
with application of 75 kg N hhand 60 kg N hdon clayey loam soils of

Parbhani, Maharashtra.

Application of 60 kg N ha resulted in significantly higher grain yield
of little millet over 20 kg N hd, but was comparable with that of 40 kg N'ha
on drylandalfisols of Bengaluru, Karnataka (Charateal., 2018).

2.2.3.2 Straw yield

Sharmaet al. (1999) obtained significantly higher stover yietd
pearlmillet with application of 90 kg N Hahan with that of 30 kg N ha but
was however on par with that of 60 kg N'h@n loamy sand soils of Jaipur,

Rajasthan.

On clay soils of Junagadh, Gujarat significantlghar straw yield of
finger millet was recorded with application of 12§ N ha'over 60 kg N ha,
but was however comparable with that of 90 kg N @adhawet al., 2011).

Application of 100 per cent RDF (40:20:20 NPK kagthwas reported
to give significantly higher straw yield of barngamillet than with that of
75 per cent RDF (30:15:15 NPK kg Haon sandy clay loam soils of
Ranichauri, Uttarakhand (Yadav and Yadav, 2013).
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Munirathnam and Kumar (2015) reported that sigaiitly higher
straw yield of white ragi was obtained with appiica of 80 kg N ha than
that with 40 kg N hd, but the former was however on par with that ok§0
N ha'on vertisols of Nandyal, Andhra Pradesh dukharif.

Comparable straw yields of finger millet was olsérwith application
of 125 per cent of recommended dose of nitrogerk{/Bl ha') and 100 per
cent RDN (60 kg N h8d on sandy loam soils at Jagdalpur, Chhattisgarh
(Pradharet al., 2015).

Among the nitrogen levels trietharif sown foxtail millet resulted in
significant increase of straw yield with applicatiof 50 kg N ha compared
with that of 25 kg N hdon sandy loam soils of Tirupati, Andhra Pradesh
(Jyothiet al., 2016).

Charateet al. (2018) observed comparable straw yields of littidemn
with application of 60 kg N haand 40 kg N hadon drylandalfisols of

Bengaluru, Karnataka.

2.2.4 Post Harvest Soil Nutrient Status

Jyothi et al., (2016) reported that on sandy loam soils of Tatyp
Andhra Pradesh application of 50 kg N-h@ foxtail millet resulted in
significantly higher post harvest soil availableragen, phosphorus and

potassium compared with that of 25 kg Ntha

Kiranmai (2015) recorded highest post harvest aedilable N with
application of 120 kg haand highest post harvest soil availabl®4fand
K20 with 60 kg N hain finger millet on sandy loam soils of Tirupati, émra
Pradesh.

2.2.5 Nutrient Uptake at Harvest

Basavarajappat al. (2002) recorded significantly higher NPK uptake
by foxtail millet with application of 60 kg N hathan with 30 kg N haon
shallowalfisols at Dharward, Karnataka.
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Jadhavet al. (2011) stated that significantly higher NPK uptalby
pearlmillet was recorded with application of 120Mdha' on clayey soils of

Junagadh, Gujarat.

Significantly higher uptake of NPK by foxtail mitlevas recorded with
application of 50 kg N hathan with that of 25 kg N hon sandy loam soils
of Tirupati, Andhra Pradesh (Jyotial., 2016).

2.2.6 Economics

Singh and Maurya (2013) revealed that in kodoahiipplication of
40 kg N ha resulted in highest net returns and benefit:cao ron sandy

loam soils of Rewa, Madhya Pradesh.

Maximum gross returns, net returns and benefiti@i® of white ragi
was realized with application of 80 kg N-han vertisols of Nandyal, Andhra
Pradesh (Munirathnam and Kumar, 2015).

On sandy loam soils of Tirupati, Andhra Pradddétayif foxtail millet
provided with 50 kg N héaresulted in higher gross returns, net returns and
benefit:cost ratio than with 25 kg N-h@yothiet al., 2016).

Arshewaret al. (2018) obtained maximum gross and net returng wit
application of 75 kg N hato pearlmillet closely followed by that with 60 kg

N haton clayey loam soils of Parbhani, Maharashtra.
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Chapter Il
MATERIAL AND METHODS

The present research entitlé@erformance of proso millet under
varied times of sowing and levels of nitrogenivas conducted durinharif,
2019. During the period of study, the material uged methods followed are

presented hereunder.
3.1 LOCATION OF THE EXPERIMENTAL SITE

The field experiment was carried out in Field No.o4®ryland Farm,
S. V. Agricultural College, Tirupati campus of Achar N. G. Ranga
Agricultural University which is geographically séted at 135N latitude,
79.% E longitude, with an altitude of 182.9 m above theamsea level in the

Southern Agro-climatic Zone of Andhra Pradesh.
3.2 WEATHER DURING THE CROP GROWTH PEROID

The weather that prevailed during the crop growttiope(26-06-2019
to 17-10-2019) recorded at Meteorological Obsemyat®. V. Agricultural
College, Tirupati is presented in Table 3.1 and dedim Fig. 3.1.

The weekly mean maximum temperature during the gropith period
ranged from 291 to 38.2C with an average of 3¥0. The decennial mean
maximum temperature for the corresponding periothed from 32.9C to
36.8C with an average of 34@. The weekly mean minimum temperature
during the crop growth period ranged from 2C.8o 28.8C with an average
of 25.2C, whereas the decennial weekly mean minimum teatyer for the
corresponding period ranged from ZZ5to 26.3C with an average of
24.8C.

The weekly mean relative humidity during the cromvgih period
ranged from 45.9 to 86.7 per cent with an averd@®@ per cent, while the
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Fig. 3.1. Standard week wise meteorological data dog the crop
growth period of proso millet (26.6.2019 to 17.100A9).
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decennial mean for the corresponding period rarfgmd 52.8 to 67.7 per
cent with an average of 61.6 per cent. The weeklgmigight sunshine hours
day? during the crop growth period ranged from 2.2 ®\8ith an average of
4.5, whereas the decennial mean for the correspgnariod ranged from

0.1 to 12.5 with an average of 4.7 hours Hay

During the crop growth period, a total rainfall#81 mm was received
in 39 rainy days as against the decennial raifab07 mm received in 29

rainy days for the corresponding period.

During the crop growth period, the weekly mean evapon (USWB
Class - A open pan evaporimeter) ranged from 1.8.9omm day, with an
average of 4.6 mm ddy whereas the decennial mean for the corresponding

period ranged from 4.7 to 7.7 mm dayvith an average of 6.0 mm day
3.3 SOIL CHARACTERISTICS OF THE EXPERIMENTAL FIELD

Soil samples from 0 to 30 cm depth were drawn adloen from the
experimental field and was analyzed for physicorulcal properties by

following the standard methods and the resultduareshed in Table 3.2.

Perusal of the data indicated that the soil waslysdmam in texture,
neutral in soil reaction, low in organic carbon awilable nitrogen, medium

in available phosphorus and available potassium.
3.4 CROPPING HISTORY OF THE EXPERIMENTAL FIELD

The cropping history of the experimental field dgrithree years

preceding the present investigation is given below.

Year Kharif Rabi Summer
2016-17 Crop museum Groundnut Fallow
2017-18 U. G. Student plots Groundnut Fallow
2018-19 Crop museum Groundnut Fodder cowpea
2019-20 | (Present experiment)
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Table 3.2. Physico-chemical properties of the expenental field

S. No.| Particulars | Value Method adopted
I.  Physical characteristics
Coarse sand (%) 50.0
Fine sand (%) 30.0
Silt (%) 5.0 Bouyoucos Hydrometer
Clay (%) 15.0 (Piper, 1966)
Soil texture Sandy loam
[I.  Chemical characteristics
Soil pH (1:2.5 soil water 7 30 Glass electrode pH meter
suspension) ' (Jackson, 1973)
Electrical conductivity 014 Conductivity bridge
(dS m?) ' (Jackson, 1973)
: Wet digestion method
0
Organic carbon (%) 0.46 (Walkley and Black, 1934)
Alkaline potassium
Available N (kg ha) 197.20 | permanganate method
(Subbiah and Asija, 1956)
: Olsen’s method
1
Available BOs (kg ha') 38.10 (Olsenet al., 1954)
Available KO (kg hal) 27440 Flame photometry method

(Jackson, 1973)

3.5

EXPERIMENTAL DETAILS

3.5.1 Design and Layout

The experiment was laid out in a split-plot desigthviour main plots

and four sub plots and replicated thrice. The laywan of the experiment

was depicted in Fig.3.2.

3.5.2 Treatments

Main plots: Times of sowing (4

Sub plots : Nitrogen levels (4)

S 1l Fortnight (FN)f June
S | FN of July

S ;I FN of July

S | FN of August

N1 :
N2 :
N3 :
Ns :

Control

20 kg ha
40 kg ha
60 kg ha
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3.5.3 Plot Size
GrossPlot :5.0mx4.0m

Net Plot :35mx34m

3.5.4 Variety

The test variety of proso millet, DHPM-2769 was deped at AICRP
on Small Millets, Dholi, Bihar and was releasedha year, 2017. This variety
Is suitable for contingency planning and requir@s 72 days for maturity. It

has an average yield potential of 23 to 254 ha
3.6 CULTIVATION DETAILS

3.6.1 Field Preparation

The experimental field was ploughed twice with actwa drawn
cultivator followed by harrowing to obtain a gooltht After levelling, plots
and channels were formed and necessary micro ileyelNas done in each

plot to take up sowing.
3.6.2 Seeds and Sowing

Healthy and matured seeds of high germination p¢éage was used
for sowing. Seed @ 10 kg fhivas sown by mixing with sand and were placed
at 2 cm depth in an open furrow and covered thdrlyud he spacing adopted

was 25 cm x 10 cm.

Time of sowing Date of sowing | Date of harvesting
Il Fortnight (FN) of June 26-06-2019 12-09-2019
| EN of July 11-07-2019 24-09-2019
Il FN of July 31-07-2019 11-10-2019
| FN of August 08-08-2019 17-10-2019

3.6.3 Thinning and Gap Filling

Thinning and gap filling was done at 10 DAS in tfteatments in order

to maintain optimum plant population retaining dwlthy seedling hifl.
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3.6.4 Fertilizer Application

Fertilizers were applied as per the treatmentsspiirus was applied
@ 20 kg ha through single super phosphate to all the plotsommon as
basal. Nitrogen was applied as per the subplotnreats through urea where
50 per cent was applied as basal and the remdnatigvas top dressed at 20
DAS.

3.6.5 lrrigation

A total number of 3 irrigations were given, firdt & DAS for better
establishment, second at 20 DAS when nitrogen wphkeal as split dose and
the last irrigation at 30-35 DAS.

3.6.6 Weed management

Two weedings were carried out, one at 25 DAS andother at 40
DAS.

3.6.7 Plant Protection

Chlorpyriphos was sprayed against stem borer anspahiat
25 DAS @ 2 mlt of water.

3.6.8 Harvesting and Threshing

The crop was harvested by cutting the plants dogbe ground after
attaining maturity. The plants from border rows ah@ net plots were
harvested separately and the produce from eackmiea were sundried
sufficiently and threshed manually. The grain freath plot was sun dried on
a threshing floor to a moisture level of 14 pertc&traw was allowed to dry

to a constant weight in the plots itself.
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3.7 OBSERVATIONS
3.7.1 Pre-harvest Observations

Five plants were selected from each net plot atloen and labelled

with tags to record the growth parameters througtieicrop growing period.
3.7.1.1 Plant height

Plant height was recorded from five randomly gel@glants of each
net plot at 20, 40, 60 DAS and at harvest by maéagurom the base of the
stem to the tip of the top most leaf at 20 and #B2and to the panicle tip at

60 DAS and at harvest, averaged and expressed.in cm
3.7.1.2 Leaf area index

Five destructively sampled plants from the bordevs of the plot were
taken at 20, 40, 60 DAS and at harvest to measafealea by using Li-COR
model, LT-300 leaf area meter with transparent cgavé@elt and electronic
display and expressed in €mlantl. Leaf area index was calculated by
dividing leaf area with corresponding land areasaggested by Watson
(1952).

_ Total leaf aret
Unit land aree

3.7.1.3 Dry matter production

Five plants collected for leaf area estimation @t40, 60 DAS and at
harvest were used for estimation of DMP. These $ssnwere air dried and
then oven dried at 66 till their constant weights were obtained, averhg

and expressed in kg fha
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3.7.1.4 Number of tillers n?

The number of tillers were counted from one squaggemarea of net
plot at 20, 40, 60 DAS and at harvest and averagetbmpute number of

tillers n2.
3.7.1.5 Days to 50 per cent flowering

The crop was considered to have reached 50 perfloargring when

50 per cent of plants attained flowering in eadt.pl
3.7.1.6 Days to maturity

The number of days from sowing to the date when iplogical

maturity attained was considered as days to mgturit
3.7.2 Post-harvest Observations
3.7.2.1 Number of panicles M

Number of panicles were counted from one squatemagea of net

plot in each treatment, averaged and expressedmalsar of panicles
3.7.2.2 Length of the panicle

The length of the panicle from the tagged plantsewaeasured from
the base of the panicle to the tip of panicle dre@lrhean length was arrived

and expressed in cm.
3.7.2.3 Weight of grains paniclé

The weight of grains paniclewas recorded from the tagged plants for
each treatment and the average was calculated xardseed as weight of

grains panicl@.
3.7.2.4 1000 grain weight

A representative sample of grains from the net pileid was taken out

of which 1000 grains were counted, weighed andesgad in g.
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3.7.2.5 Grain yield

The grain obtained after threshing the produce feach of the net plot

was sundried, weighed and expressed in ki ha
3.7.2.6 Straw yield

The straw obtained from the net plot was weighedr aftorough sun

drying to a constant weight and expressed in kg ha
3.8 POST HARVEST SOIL NUTRIENT STATUS

Immediately after harvesting of the crop, soil skeapvere collected
from each plot, shade dried, sieved and analysedavailable nitrogen
(Subbiah and Asija, 1956), available phosphorusdét al., 1954) and
available potassium (Jackson, 1973) by following ¢skandard procedures as
outlined in Table 3.2.

3.9 NUTRIENT UPTAKE

For estimation of nitrogen, phosphorus and potassiu plants, well
dried plant samples collected for dry matter produmcwere used. Samples

from each plot were oven dried, powdered and usedhfemical analysis.
3.9.1 Nitrogen Uptake

Nitrogen content in the dry matter was estimatadgusicrokjeldahl
method (AOAC, 1990). The nitrogen uptake was calted by multiplying
the nitrogen content with the corresponding dry temaproduction and

expressed in kg ha
3.9.2 Phosphorus Uptake

The plant samples were digested with di-acid andlysed for
phosphorus content by vanado—molybdo phosphorid gellow colour
method (Jackson, 1973). The intensity of yellowoool developed was

recorded using Spectronic-20 D. The phosphorus apteks calculated by
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multiplying the phosphorus content with the respectiry matter production

and expressed in kg fia

3.9.3 Potassium Uptake

Potassium content of the di-acid digested extras determined using
ELICO flame photometer and the uptake was calculbtedhultiplying the
potassium content with the corresponding dry mateoduction and

expressed in kg ha
3.10 ECONOMICS

The total cost of cultivationrk(ha') was calculated for each treatment
based on the cost of inputs. Gross monetary ref@rhat) were arrived at by
multiplying economic yield with the prevailing matkprice of proso millet
grain and straw. Net monetary returdsh@?') were arrived by deducting the
cost of cultivation from gross monetary returns fine corresponding

treatments. Benefit:cost ratio was worked out bgaughe following formula.

_ _ Gross returns{ 4 hla)
Benefit:cost ratio = —
Cost of cultlvatlon( Z h'é'l)

3.11 STATISTICAL ANALYSIS

The data recorded on various parameters of crope veeralyzed
statistically following the analysis of variancer f@plit-plot design as
suggested by Panse and Sukhatme (1985). Wherevtetiiment differences
were found significant (‘F’ test), critical diffenee was worked out at 5 %
level of probability and the values were furnish@deatmental differences

that were not significant were denoted by “NS”.
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Chapter IV
RESULTS AND DISCUSSION

The results of the experiment entitldelerformance of proso millet
[Panicum miliaceum (L.)] under varied times of sowing and levels of
nitrogen” conducted duringharif, 2019 on sandy loam soils of dryland farm
at S.V. Agricultural College, Tirupati campus of Acha N.G. Ranga
Agricultural University are presented in this claptThe experimental data
were statistically analysed, apportioned underowuariheads, sub-heads and

furnished in tables and illustrated wherever nergss
4.1 WEATHER

The weather conditions were within the favourabieit during the
crop growth period of proso millet sown during M ef June, however slight
variation was observed in few weather parameteenveowing was extended
upto | FN of August. The insight into the prevaileckather conditions
indicated that the weather variables were withia ¢lardinal range so as to

enable the crop to reasonably express the effaotmised treatments.
4.2 GROWTH PARAMETERS

4.2.1 Plant Height

Plant height increased progressively with advamege of the crop. Times
of sowing and varied levels of nitrogen signifitgnihfluenced the plant height
(Table 4.1 and Fig. 4.1) at 20, 40, 60 DAS and atdsh While the interaction
effect of times of sowing and varied levels of agen was found to be non

significant.
4.2.1.1 Plant height at 20 DAS

The crop sown during Il FN of Junef$esulted in taller plants which was
however comparable with that of | FN of July)(SThe latter was found to be
significantly superior to that of Il FN of JulySsown crop. Significantly shorter

plants were with the crop sown during | FN of Aud$s).
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Table 4.1. Plant height of proso millet at differeh growth stages as
influenced by times of sowing and nitrogen levels
Plant height (cm)
Treatments
20 DAS 40 DAS 60 DAS | At harves
Times of Sowing (S)
St - 11 EN of June 28.6 76.0 89.0 92.0
S - | BN of July 28.0 68.0 80.0 86.0
Sz - Il FN of July 25.9 57.2 73.0 77.0
S - | FN of August 11.8 50.3 62.0 66.0
SEmz 0.31 1.74 2.01 1.21
CD (P=0.05) 1.1 6.1 7.2 4.1
Nitrogen levels (N)
N1 —Control 20.9 53.0 64.0 68.0
N2 - 20 kg ha 22.3 60.0 72.0 76.0
Nz - 40 kg ha 24.8 63.0 80.0 86.0
N4 - 60 kg ha 26.4 73.0 87.0 91.0
SEmzt 0.37 1.04 1.11 1.02
CD (P=0.05) 1.1 3.1 3.1 3.0
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmzt 0.61 3.42 3.91 2.42
CD (P=0.05) NS NS NS NS
SatN
SEmz 0.71 2.46 2.71 2.17
CD (P=0.05) NS NS NS NS
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Application of 60 kg N ha(N4) resulted in higher plant height of proso
millet than with 40 kg N h&(Ns) and 20 kg N h&(N2) with significant disparity
between any two of them. Significantly shorter tdamere with control (N.

4.2.1.2 Plant height at 40 DAS

The earliest sown proso millee. during Il FN of June (§ produced
significantly taller plants than that of | FN ofid{S) and Il FN of July (§.
Difference in plant height due to latter two sowinges was also found to be
significant. The lowest plant height was with | BNAugust (%) sown crop.

Significantly taller plants of proso millet weretiwed with application of
60 kg N ha (Ns). The next best treatment was 40 kg N fids) which was
however comparable with that of 20 kg N*H&l»). The latter was inturn
significantly superior to that of control ()l which recorded the lowest plant
height.

4.2.1.3 Plant height at 60 DAS

Proso millet sown during Il FN of Junei(Sesulted in significantly taller
plants than with | FN of July ¢pand Il FN of July (§ sown crop. However, the
latter two sowing times were comparable with edblero Crop sown during | FN
of August () produced significantly shorter plants.

Application of 60 kg N h&(N4) to proso millet resulted in taller plants than
with 40 kg N ha (N), 20 kg N ha (N2) and control (N) with significant disparity
between any two of the four nitrogen levels tried.

4.2.1.4 Plant height at harvest

Proso millet sown during Il FN of Junei$esulted in significantly taller
plants than with the other two later sown cropffeBnces in plant height due to
| FN of July (S) and Il FN of July (§ sown crop was also significant. The
shortest plants were recorded with | FN of Aug8gtgown crop.

Application of 60 kg N ha(Ns) produced significantly taller plants of
proso millet than with 40 kg N H4N3) which inturn showed significant disparity
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with application of 20 kg N h&a(N>). Significantly shorter plants were noticed
with control (N).

Taller plants observed with Il FN of June)(Sown crop at all the stages of
sampling might be due to favourable climatic coodg during the crop growth
period, resulting in higher rate of photosynthesgigch directly influenced the
plant height. These results were similar with timglihgs of Deshmuklet al.
(2013), Mubeendt al. (2019) and Nandini and Sridhara (2019).

At all the stages of observation (20, 40, 60 DAS ah harvest), taller
plants were observed with 60 kg N'hls) compared to the lower doses. Increase
in plant height with increased supply of nitrogelgimbe attributed to the role of
nitrogen in enhancing cell multiplication, cell eg@tion as well as maintenance of
higher auxin levels. These results are compatiltle tive findings of Singh and
Maurya (2013), Pradhaat al. (2015), Arshewaet al. (2018) and Charat al.
(2018).

4.2.2 Leaf Area Index (LAI)

Times of sowing and levels of nitrogen significantifluenced the leaf
area index of proso millet [Table 4.2, Fig. 4.2 éad Fig. 4.2 (b)] at all the
growth stages, while their interaction was notisteally traceable at any of the
crop growth stage.

4.2.2.1 Leaf area index at 20 DAS

Higher leaf area index was with early sown drepduring Il FN of June
(S1) which was however comparable with that of | FNJalfy (S) sown crop. The
leaf area index with | FN of July {Ssown crop was significantly higher than that
of Il FN of July (S). Significantly lower leaf area index was with &trep sown
during | FN of August (§.

Application of 60 kg N ha(Ns) to proso millet resulted in significantly
more leaf area index than with 40 kg Ntids). The next best nitrogen level was
20 kg N ha (N2) which was significantly superior to control{jNbut was however
on par with that of 40 kg N HaNy).
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Table 4.2. Leaf area index of proso millet at diffeent growth stages as
influenced by times of sowing and nitrogen levels

Leaf area index
Treatments
20 DAS 40 DAS 60 DAS | At harvest
Times of Sowing (S)
St - 11 FN of June 0.12 0.75 1.14 1.05
S - | BN of July 0.11 0.66 1.08 0.97
Sz - Il FN of July 0.09 0.60 1.02 0.90
S - | FN of August 0.07 0.54 0.97 0.83
SEmz 0.002 0.013 0.011 0.014
CD (P=0.05) 0.01 0.04 0.04 0.05
Nitrogen levels (N)
N1 - Control 0.07 0.45 0.88 0.77
N2 - 20 kg ha 0.09 0.58 1.04 0.93
Nz - 40 kg ha 0.10 0.73 1.11 1.00
N4 - 60 kg ha 0.13 0.79 1.17 1.06
SEmzt 0.002 0.014 0.016 0.017
CD (P=0.05) 0.01 0.04 0.05 0.05
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmzt 0.004 0.025 0.022 0.027
CD (P=0.05) NS NS NS NS
SatN
SEmz 0.004 0.027 0.029 0.032
CD (P=0.05) NS NS NS NS

39



12 1 2 3 4

0.8

LAI

0.6

0.4

0.2

20 DAS 40 DAS 60 DAS At harvest

Fig. 4.2 (a). Leaf area index of proso millet at different growth stages as influenced by
times of sowing.
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Fig. 4.2 (b). Leaf area index of proso millet at different growth stages as influenced by
nitrogen levels.



4.2.2.2 Leaf area index at 40 DAS

Higher leaf area index of proso millet was recondeeén sowing was done
during Il EN of June (§ which was significantly superior to that of | X July
(&) and 1l FN of July (§. Difference between the two latter sown crops alss

significant. The lowest leaf area index was wiNl of August (% sown crop.

Among the nitrogen levels tried, the highest laefa index was with
application of 60 kg N ha(N.) followed by that with 40 kg N hgN3) and 20 kg
N hat(Ny) with significant disparity between any two ofriieSignificantly lower

leaf area index was noticed with no nitrogem) @bplication.
4.2.2.3 Leaf area index at 60 DAS

Significantly higher leaf area index of proso ntilleas recorded when the
crop was sown during Il FN of JunelSThe next best sowing time was | FN of
July (&) which was significantly superior to that of Il Fi¥ July (S). Crop sown

during | FN of August (§ resulted in significantly lower leaf area index.

Application of 60 kg N l&(Na) resulted in higher leaf area index of proso
millet followed by that with 40 kg N ha(Ns) and 20 kg N h&(N2) with
significant disparity between any two of them. Sigantly lower leaf area index

was realized with control @\
4.2.2.4 Leaf area index at harvest

Higher leaf area index of proso millet was recondeeén sowing was done
during Il FN of June (§ which was significantly superior to that of | Bily (S).
Significantly lower leaf area index was recordecewlkhe crop was sown during
| FN of August () than with Il FN of July (8.

The higher leaf area index was with the cropreived 60 kg N hg(N4)
which was significantly higher than with other loweoses of nitrogen.
Differences in leaf area index due to 40 kg N (&) and 20 kg N h&(N2) was
also significant and the lowest leaf area index rgasrded with no nitrogen (N
application.
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At all the growth stages, significantly higherflesea index was with the
crop sown during Il FN of June {fSEarly sown crop had prolonged vegetative
lag phase which decreased gradually with delagwirgy from Il FN of June (§
to | FN of August (9. Longer vegetative phase has the advantage lzingfi
growth resources for a longer period and led torawvgd growth parameters
including leaf area. Similar findings were reporgdDeshmuktet al. (2013) and
Siddiget al. (2013).

Increase in leaf area with increase in nitrogesead all the samplings was
evidently due to increase in rate of leaf expansiod number of leaves
tiller coupled with involvement of nitrogen in chlorophfdirmation which is
main source of photosynthesis. Enhanced leaf adex iwith increased nitrogen
level as resulted from this work validates with firelings of Mhaskaret al.
(2005), Pradhad al. (2015), Jyothét al. (2016) and Charagt al. (2018).

4.2.3 Dry Matter Production

Dry matter production of proso millet increasedgpessively from sowing
to the harvest irrespective of the treatments. magter production as influenced
by times of sowing and nitrogen levels was sigaific(Table 4.3 and Fig. 4.3).

However, their interaction was not statisticalyctable.
4.2.3.1 Dry matter production at 20 DAS

Dry matter accumulation of proso millet with Il FeiflJune (9 and | FN of
July (S) sown crops was comparable with each other. Tite Bown crop during
| FN of July (S) produced significantly higher dry matter thanhalit FN of July
(S3). The lowest dry matter production was with thepcsown during | FN of
August ().

Among the nitrogen levels tried, application ofk@ON ha'(N4) resulted in
higher dry mater accumulation which was signifisahigher than that with 40 kg
N ha'(Ns) and 20 kg N h&(N>). Difference in dry matter production due to the
latter two levels of nitrogen was also found teigmificant. The lowest dry matter
production was with control (i\
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Table 4.3. Dry matter production of proso millet at different growth
stages as influenced by times of sowing and nitrogdevels
Dry matter production (kg ha™)
Treatments At
20 DAS 40 DAS 60 DAS h

arvest
Times of Sowing (S)
St - Il FN of June 81 1701 3829 4577
S - | EN of July 79 1541 3307 4203
Sz - Il FN of July 69 1358 3088 3757
S - | FN of August 64 1097 2862 3222
SEmz 1.1 35.0 60.5 73.4
CD (P=0.05) 4 123 214 259
Nitrogen levels (N)
N1 - Control 63 1181 2388 2923
N2 - 20 kg ha 73 1291 3238 3744
N3 - 40 kg ha 76 1511 3543 4255
N4 - 60 kg ha 81 1715 3918 4840
SEmz 0.8 36.0 81.9 99.9
CD (P=0.05) 2 106 241 293
Times of sowing (Sk Nitrogen levels (N)
NatS
SEmz 2.2 69.9 121.0 146.8
CD (P=0.05) NS NS NS NS
SatN
SEmzt 1.8 71.5 154.3 187.9
CD (P=0.05) NS NS NS NS

43



*S[9AJ] UdS0IIIU
pue SuImos jo sdwr Aq pIadudanpjur se $IJe)s YIMOI3 JUIIPIP je [ osoxd jo (.ey 3y) uondnpoxd spew Liq ‘¢p Sy

(1-8Y ) SPPAd[ waSoniy (S) Sursmos jo sou g,
jsngny Ang Ang ounf
JONAI JONAII JONAT ~ JONAII 0

- 0001

- 000T
oe
=
=

- 000€

- 000¥

- 0008

1S9AIRY-SYA 09 SVYA 09-SYA 0F =  SVA 0p-SYA 0T®  SVA 0T 0 m

44




4.2.3.2 Dry matter production at 40 DAS

Significantly higher dry matter accumulation wasthwthe crop sown
during Il FN of June (§ than with | FN of July. The latter inturn diffele
significantly than with that of Il FN of July §ssown crop. The lowest dry matter

production was recorded with | FN of August)(&wn crop.

The highest dry matter production was with thdnegy nitrogen level of 60
kg N ha! (N4) which was significantly higher than that due Gkg N ha' (Ns).
The lower dry matter production was with controh)(Mhich was significantly
lower than with 20 kg N hg(N>).

4.2.3.3 Dry matter production at 60 DAS

Dry matter production of proso millet was highethwii FN of June (9
sowing, followed by that with | FN of July 511 FN of July (S) and | FN of
August (3) in the order of descent with significant dispabetween any two of

the four sowing times tried.

Higher dry matter accumulation was with applicatifré0 kg N ha (Na)
which was significantly higher than with 40 kg N'ghiz), 20 kg N ha (N2) and
control (N). Difference between any two of the lower dosesitnbgen was also

significant.
4.2.3.4 Dry matter production at harvest

The highest dry matter accumulation was with tiog gown during Il FN
of June (9 followed by that due to | FN of July {/Sand Il FN of July (§
sowing. Each delay in sowing significantly decreatsee dry matter production.
The lowest dry matter production was with the gopn during | FN of August
(S).

Application of 60 kg N ha(Na4) resulted in higher dry matter production
followed by that with 40 kg N hgNs), 20 kg N ha (N2) and control () which

differed significantly in the order of descent.
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Growth parameters like plant height, leaf arearandber of tillers m are
the major elements influencing dry matter accunariatThe higher dry matter
accumulation of proso millet with early sown cropgiht be due to longer
vegetative phase along with favourable weatheritons which were ideal for
enhanced growth. Similar findings were observedh Rieshmukhet al. (2013)
and Nandini and Sridhara (2019).

Dry matter production was higher with applicatidré® kg N ha" (Ns) at
all the stages of observation due to improvemegtamvth parameters like plant
height, leaf area and number of tillerg.nEnhanced dry matter accumulation at
higher level of nitrogen was evidenced with theorepof Jyothiet al. (2016) and
Charatest al. (2018).

4.2.4 Number of Tillers m?

Times of sowing and levels of nitrogen exerted iB@ant influence on
number of tillers n3 (Table 4.4 and Fig. 4.4) in proso millet at all tirewth

stages of crop, while their interaction was founte non significant.
4.2.4.1 Number of tillers m?at 20 DAS

Number of tillers it was higher with the crop sown during Il FN of June
(S1) which was however on par with that of | FN ofyJ(#) sowing. Crop sown
during Il FN of July (9 resulted in significantly lesser number of tilen?than
with | FN of July (S) sown crop, but was significantly superior to tbat FN of
August ().

Significantly higher number of tillers frwas recorded when proso millet
was supplied with 60 kg N 1éN4) followed by that with 40 kg N higN3) and 20
kg N ha! (N2). Significantly lower number of tillers fiwas recorded with control
(N1) than with 20 kg N h&(Ny).

4.2.4.2 Number of tillers n?at 40 DAS

Significantly higher number of tillers -Awas with the crop sown during

Il FN of June (9. The next best sowing time in producing highenbaer of tillers
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Table 4.4. Number of tillers m?of proso millet at different growth

stages as influenced by times of sowing and nitrogdevels

Number of tillers m
Treatments
20 DAS 40 DAS 60 DAS | At harves

Times of Sowing (S)
S: - 11 FN of June 154 203 236 248
S - | FN of July 150 187 216 226
Sz - Il FN of July 124 164 201 210
S - | FN of August 101 141 159 159
SEmz 3.8 3.9 4.0 3.6
CD (P=0.05) 13 14 14 13
Nitrogen levels (N)
N1 — Control 114 146 174 183
N2 - 20 kg ha 126 162 192 199
Nz - 40 kg ha 138 181 213 218
N4 - 60 kg ha 151 205 234 243
SEmzt 3.6 3.4 3.6 3.7
CD (P=0.05) 11 10 11 11
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmzt 7.6 7.8 8.0 7.2
CD (P=0.05) NS NS NS NS
SatN
SEmz 7.3 7.1 7.4 7.4
CD (P=0.05) NS NS NS NS
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m2was | FN of July (9 followed by that with Il FN of July @ and | FN of
August () with significant difference between any two afriin

Number of tillers m# of proso millet was significantly higher with
application of highest level of nitrogé. 60 kg N ha (N4) than with 40 kg N
ha'(Ns) and 20 kg N h&(Ny). The latter two levels of nitrogen also maintdine
significant disparity between them. The lowest nembf tillers n? was with
control (N).

4.2.4.3 Number of tillers nat 60 DAS

Among the times of sowing tried, proso millet soskming Il FN of June
(S1) resulted in more number of tillersawhich was significantly higher than with
| FN of July (S). Significantly lesser number of tillersmvas noticed with | FN
of August () sown crop than with Il FN of July {5 the latter inturn differed
significantly with that of | FN of July (§ sown crop.

Application of 60 kg N h&(N4) to proso millet produced higher number of
tillers m? than with 40 kg N h&(Ns) and 20 kg N ha(N2) with significant
disparity between any two of the three nitrogeel&\Significantly lesser number

of tillers m?were with control ().
4.2.4.4 Number of tillers n?at harvest

Number of tillers n# of proso millet with Il FN of June (Bsowing was
significantly higher than with | FN of July {5 the latter was inturn significantly
superior to that of Il FN of July §5 Crop sown during | FN of August4{Sad

significantly lesser number of tillersin

Proso millet supplied with 60 kg N héN4) resulted in higher number of
tillers nm?followed by that with 40 kg N he(N3), 20 kg N h& (N2) and control
(Ny) in the order of descent with significant dispakietween any two of the four

nitrogen levels tested.

Proso millet sown during Il FN of Juney($esulted in maximum number

of tillers m?. This might be due to the fact that early sowmpdrad experienced
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longer period of vegetative growth coupled withdiarable weather conditions.
Higher moisture availablility during the crop grémperiod might have led to

production of more number of tiller buds which tesiiin higher number of tillers

m2. Significant reduction in number of tillerswith delay in sowing might be

due to delay in germination coupled with lower atpiteric temperatures. The
obtained results were similar with the findingdafbeenast al. (2019).

The increase in number of tillers?mvith each successive level of nitrogen
might be owing to its role in cytokinin synthesigiich promoted the growth and
development of tiller buds at each node of the shdwus, the development of
tiller primordium is dependent on the nitrogen digpto it and was positively
correlated with nitrogen dose received by the cfbe.results were closely related
with the findings of Singh and Maurya (2013) angdlfawaret al. (2018).

4.2.5 Days to 50 Per cent Flowering

Variation in sowing time and nitrogen levels exgrsgnificant influence
on days to 50 per cent flowering (Table 4.5) whileirt interaction was not

apparent.

Number of days to 50 per cent flowering was sigaiftly higher with the
crop sown during Il FN of June{Selative to that with | FN of July ¢5 Il FN of
July (S) and | FN of August (§. Difference in duration to 50 per cent flowering
due to second, third and fourth sowing was alsaifgignt. Reduction in the
number of days to 50 per cent flowering with detagowing might be due to the
fact that in short day plants flowering is induesdlier with relative reduction in
day length (Reddy and Reddy, 2008).The results smmtar with the findings of
Ashoka and Halikatti (1997).

Days to 50 per cent flowering was earlier withkgON ha' (N) followed
by that due to 40 kg N R#Ns3) both of which differed significantly. The latteas
however on par with that of 20 kg N-h@>). Significantly more number of days

to 50 per cent was with control {NEarlier flowering at higher nitrogen levels
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Table 4.5. Days to 50 per cent flowering and day® tmaturity of proso
millet as influenced by times of sowing and nitroge levels

Treatments Days to 50 per cent Days to maturity
flowering

Times of Sowing (S)
St - 11 EN of June 45 76
S - | EN of July 42 74
Sz - Il FN of July 40 71
S - | FN of August 37 69
SEmz 0.3 0.3
CD (P=0.05) 1 1
Nitrogen levels (N)
N1 - Control 44 75
N2 - 20 kg ha 41 73
Nz - 40 kg ha 41 72
N4 - 60 kg ha 39 70
SEmzt 0.3 0.4
CD (P=0.05) 1 1
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmzt 0.6 0.6
CD (P=0.05) NS NS
SatN
SEmz 0.6 0.7
CD (P=0.05) NS NS
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might be due to the role of poly amines (low molacuwveight organic
compounds) in cell division, embryogenesis, flarafiation and development
within the scheduled period of crop ontogeny (Eaarg Malmberg, 1989These

results are in confirmity with the findings of Kimaai (2015).

4.2.6 Days to Maturity

Days to maturity of proso millet differed signifitly due to times of
sowing and levels of nitrogen, while their intel@tiwas not statistically traceable
(Table 4.5).

Longer duration to maturity of proso millet waghwihe crop sown during
Il FN of June (9 followed by that with | FN of July ¢5 Il FN of July (S) and
| FN of August (%) with significant disparity between any two of floer times of
sowing tested in the order of descent. Earlier scnop took more time to achieve
maturity, which progressively decreased with detasowing. Reddt al. (1991)
reported that with delay in sowing, flowering waduced earlier, resulting in less
vegetative growth and earliness in maturity. Trsulte obtained in the present

investigation were similar with the findings of Adfa and Halikatti (1997).

Application of 60 kg N ha(N4) significantly hastened maturity of proso
millet compared to that of 40 kg N-hé&\s). The latter was however on par with
that of 20 kg N h&(N2). Crop with no nitrogen (Yl application took significantly
more number of days to maturity. Surplus availgbiif nitrogen with 60 kg
N ha' (Ns) might have helped the crop to complete it's vaijet phase within
stipulated time and allowed to reach 50 per ca&wdting earlier which inturn
might have reduced the number of days to matdiitgse results are in confirmity
with the findings of Kiranmai (2015).
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43 YIELD ATTRIBUTES
4.3.1 Number of Panicles m

Number of panicles rm(Table 4.6 and Fig. 4.6) varied conspicuously
due to times of sowing and levels of nitrogen witleir interaction effect was

found to be non significant.

Higher number of panicles-frwas with Il FN of June ($ sown crop,
but was however comparable with that of | FN of J&), the later was inturn
significantly superior to that of Il FN of July Ssown crop. Significantly lesser
number of panicles thwas with | FN of August (§ sown crop. The highest
number of panicles twith early sown crop might be due to the fact that
early sown proso millet enjoyed congenial climatmnditions along with
required biotic and abiotic resources, which erdlilee plant to produce
higher number of tillers rh and hence the higher number of panicles
m2 (Miller et al., 1991). Similar results were obtained by Himagp€46).

Among the nitrogen doses, application of 60 kga¥ (h.) resulted in
significantly more number of panicles?han with 40 kg N h&(Ns). Difference
between 40 kg N hgNs) and 20 kg N ha(Ny) in producing number of panicles
m2 was also significant. The least number of panicigsvas with control ().
Application of highest nitrogen level of 60 kg Nt{&ls) resulted in maximum
number of panicles ®) presumely due to cumulative improvement in variou
growth parameters like dry matter accumulatiorf, éeaa and number of tillers
m2. Similar findings were observed by Yadaval. (2010), Singh and Maurya
(2013) and Arshewat al. (2018).

4.3.2 Length of the Panicle

Length of the panicle (Table 4.6 and Fig. 4.6) inspranillet differed
significantly due to times of sowing and levelsmifrogen but not by their

interaction.
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Table 4.6. Number of panicles M and length of the panicle of proso
millet as influenced by times of sowing and nitroge levels

Treatments Number of panicles ¥ | Length of the panicle (cm)
Times of Sowing (S)
St - 11 FN of June 113 25.7
S - | FN of July 105 24.8
Sz - Il FN of July 95 23.2
S - | FN of August 78 20.4
SEmz+ 2.4 0.31
CD (P=0.05) 8 1.1
Nitrogen levels (N)
N1 - Control 81 20.4
N2 - 20 kg ha 93 22.8
Nz - 40 kg ha 103 24.5
N4 - 60 kg ha 114 26.5
SEmz+ 2.7 0.25
CD (P=0.05) 8 0.7
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmz 4.7 0.63
CD (P=0.05) NS NS
SatN
SEmz 5.3 0.53
CD (P=0.05) NS NS
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The lengthier panicles were with the early sowrpadaring Il FN of
June (9 which was however on par with that of | FN ofyJ(#). The latter was
significantly superior to that of Il FN of July4Ssown crop. Significantly shorter
panicles were noticed with | FN of Augusk)XSown crop. Lengthier panicles with
early sown crop might be owing to higher dry magiscumulation in the panicle
and better translocation of assimilates from sotocéhe sink. Above results
corrobates with the findings of Nandini and Sriéh@019).

The highest nitrogen level of 60 kg N*h@Ns) resulted in higher panicle
length followed by that with 40 kg N AigN3s) and 20 kg N ha(N>). Difference in
length of panicle due to latter two nitrogen lewets also found to be significant.
The lowest panicle length was with controbNMaximum panicle length with
higher dose of nitrogen might be attributed tofiet that higher availability of
nitrogen have equipped the plant with luxuriantilaidity of photosynthates
which inturn favoured the better partitioning oiaslates from source to sink.
Linear increase in panicle length with increasesed®f nitrogen as evident in this
investigation was found to be similar with the fings of Pradhast al. (2015) and
Charatest al. (2018).

4.3.3 Weight of Grains Paniclé

Weight of grains panicle(Table 4.7 and Fig. 4.7) of proso millet was
significantly influenced by times of sowing and éév of nitrogen. While their

interaction was found to be non significant.

The higher grain weight paniclevas registered with crop sown during
[l FN of June (9 followed by that with | FN of July @and Il FN of July (§
sown crop with significant disparity between any ®f them. The lowest grain
weight paniclé was with | FN of August (§ sown crop. The higher grain
weight paniclé with early sown crop (Il FN of June) might be doéncreased
panicle length and sink capacity because of whiehefficient translocation of
assimilates from source to the sink occurred. Theselts are in confirmity with
the results of Nandini and Sridhara (2019).
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Table 4.7. Weight of grains paniclé and 1000 grain weight of proso
millet as influenced by times of sowing and nitroge levels

Weight of grains

Treatments panicle? (g) 1000 grain weight (g)
Times of Sowing (S)
S: - I FN of June 5.66 6.07
S - | EN of July 5.48 5.90
Sz - Il FN of July 5.26 5.60
S - | FN of August 4.54 5.32
SEmz 0.041 0.045
CD (P=0.05) 0.14 0.16
Nitrogen levels (N)
N1 - Control 4.42 5.28
N2 - 20 kg N ha 4.79 5.56
Nz - 40 kg N ha 5.45 5.89
Nz - 60 kg N ha 6.29 6.14
SEmzt 0.067 0.089
CD (P=0.05) 0.20 0.23
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmzt 0.081 0.089
CD (P=0.05) NS NS
SatN
SEmz 0.123 0.144
CD (P=0.05) NS NS
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Significantly higher weight of grains panicievas observed with application of
60 kg N ha (N4) than with other lower nitrogen levels. The negstbnitrogen
dose was 40 kg N Ha(Ns) which was significantly superior to that of 20 kg
N ha'(N2). The lowest weight of grains paniélevas with control (N). Increase

in weight of grains paniclewith increased nitrogen levels might be due to
better growth of the crop, efficient dry matter tgeming and better
translocation of assimilates to the sink leadingotonation of more number
of filled grains and large sized grains. The resolttained corroborates with
the findings of Yadav and Yadav (2013).

4.3.4 1000 Grain Weight

Thousand grain weight (Table 4.7 and Fig. 4.7) dadenspicuously
due to times of sowing and levels of nitrogen wheréheir interaction was

not statistically traceable.

Thousand grain weight of proso millet was signtfiitya higher with the
crop sown during Il FN of June{iShan with | FN of July (3. Delay in sowing
from | FN of July (9) to Il FN of July (S) significantly reduced the thousand
grain weight. Significantly lesser thousand gragight was with the crop sown
during | FN of August (8. Reduction in thousand grain weight of proso ehill
with delay in sowing from Il FN of June {0 | FN of August (9 was due to
reduction in grain filling period. The results aneagreement with the findings
of Nandini and Sridhara (2019).

Application of 60 kg N ha(N4) resulted in significantly higher thousand
grain weight compared with lower levels of nitrog@sted. Differences
between all the nitrogen doses tested were algofisent with no nitrogen
(N1 application recording the least thousand grainglate Higher nitrogen
level of 60 kg N hdmight have improved the source-sink relationshig Wwetter
translocation of photosynthates for grain fillingdadevelopment and hence
resulted in increased thousand grain weight. Theselts are in accordance
with the findings of Jyothit al. (2016).
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4.4 YIELD
4.4.1 Grain Yield

Times of sowing as well as nitrogen levels signifibainfluenced the
grain yield (Table 4.8 and Fig. 4.8) of proso mjllebwever their interaction

was not statistically measurable.

The highest grain yield was realized when prosdemilvas sown
during Il FN of June (8 followed by that with | FN of July ¢band Il FN of July
(Ss) with significant disparity between any two of heSignificantly lower grain
yield was obtained with the crop sown during | ENAogust (S). Early sown
crop might have experienced favourable weather itonsl with prolonged
photoperiod due to which higher assimilates wenestocated towards panicle and
hence resulted in higher panicle length, grain iatga@nicle', test weight and thus
the grain yield. The results of present investigmiare in agreement with the
findings of Mauryaet al. (2016) and Mubeeréi al. (2019).

Application of 60 kg N ha (N4) resulted in significantly higher grain yield
relative to that of lower levels of nitrogen. Thexnhbest nitrogen level in realizing
higher grain yield was 40 kg N fi&\s) which was significantly superior to that of
20 kg N ha (N2). Significantly lesser grain yield of proso milleas with control
(No). Crop growth and productivity depends on theitglilf the plant to absorb,
metabolize and utilise the nitrogen assimilategist@enetic potential. Nitrogen
metabolism results in production of carbon assteslaand their utilization for
reproductive growth. Therefore better availabitifynitrogen with 60 kg h&(N.)
might have enhanced the total biomass accumulatidnts efficient translocation
from source to sink which resulted in elevated gnofdry matter production, leaf
area and number of tillers3nand yield parameters (panicle length, grain weigh
panicle' and test weight) and hence the grain yield. Tieali increase in grain
yield with increased supply of nitrogen was rembryy several workersiz,
Jyothiet al. (2016), Arshewaet al. (2018) and Mubeeretal. (2019).

61



Table 4.8.

of sowing and nitrogen levels

Grain and straw yield of proso millet asnfluenced by times

Treatments

Grain yield (kg ha?)

Straw yield (kg ha?')

Times of Sowing (S)

S - I FN of June 1239 2909
S - | BN of July 1145 2688
Sz - Il FN of July 1052 2428
S - | FN of August 745 2131
SEmz+ 25.4 52.6

CD (P=0.05) 90 185

Nitrogen levels (N)

N1 — Control 796 2058
N2 - 20 kg ha 954 2448

Ns - 40 kg ha 1127 2672

N4 - 60 kg ha 1304 2977

SEmz+ 36.3 71.9

CD (P=0.05) 107 211

Times of sowing (S) x Nitrogen levels (N)

NatS

SEmz+ 50.9 105.2
CD (P=0.05) NS NS

SatN

SEmz+ 67.9 135.3
CD (P=0.05) NS NS
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4.4.2 Straw Yield

Times of sowing and nitrogen levels exerted sigaificeffect on the
straw yield (Table 4.8 and Fig. 4.8) of proso mjlletile their interaction

effect was found to be non significant.

Significantly higher straw yield was with prosallat sown during Il
FN of June (8§ than that with | FN of July ¢& Crop sown during | FN of July
(S) resulted insignificantly higher straw yield thaith [I FN of July (S).
Significantly lesser straw yield was with the ceapvn during | FN of August ¢b
Higher straw yield with Il FN of June sown crop itidoe due to favourable
weather conditions like bright sunshine hours addqaate rainfall that has
resulted in better growth parameters like plangtheileaf area and dry matter
accumulation which have directly influenced straigldy These results were
similar with the findings of Mubeene al. (2019) and Nandini and Sridhara
(2019).

Application of 60 kg N ha(Na4) resulted in higher straw yield than with
40 (Ns) and 20 kg N h&(Ny) with significant disparity between any two ofrine
Significantly lower straw yield was realized witbntrol (N\i). Adequate supply of
nitrogen through 60 kg N R#Na) resulted in higher vegetative growth with taller
plants, good dry matter accumulation and more dea& which in turn fetched
higher straw yield. The increased straw yield viitbrease in nitrogen level as
resulted from the present investigation corroberatgth the findings of
Munirathnam and Kumar (2015) and Pradézai. (2015).

4.5 POST HARVEST SOIL NUTRIENT STATUS

Times of sowing and levels of nitrogen (Table 4.8 &iy. 4.9) exerted
significant influence on post harvest soil nutristatus (available nitrogen,
phosphorus and potassium). The interaction betweeestof sowing and

nitrogen levels was found to be non significant.

Significantly higher values of post harvest sodaigable nitrogen,

phosphorus and potassium were with | FN of Audgbgtgown crop. This was
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Table 4.9. Post harvest soil available N, Ps and KxO as
influenced by times of sowing and nitrogen levelsiproso

millet
Available N | Available P.Os | Available K>O
Treatments

(kg ha') (kg hat) (kg hat)
Times of Sowing (S)
St - Il FN of June 157.0 27.9 120.0
S - | BN of July 170.0 29.3 131.0
Sz - Il EN of July 183.0 31.3 144.0
S - | FN of August 194.0 32.5 157.0
SEmzt 2.89 0.29 3.03
CD (P=0.05) 10.0 1.0 10.0
Nitrogen levels (N)
N1 — Control 154.0 32.1 159.0
N2 - 20 kg ha 170.0 30.8 143.0
N3 - 40 kg ha 184.0 29.5 131.0
Nz - 60 kg ha 196.0 28.3 119.0
SEmz 3.77 0.39 3.50
CD (P=0.05) 11.0 1.1 10.0
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmz 5.78 0.58 6.06
CD (P=0.05) NS NS NS
SatN
SEmz 7.14 0.74 6.77
CD (P=0.05) NS NS NS
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followed by that with Il FN of July (8, | FN of July (S) and Il FN of June ($
with significant disparity between any two of these times of sowing. Reduction
in soil available nutrients with early sown cropghti be due to higher nutrient
uptake efficiency of the crop. Increase in posvéstrsoil available nutrients with
delayed sowing as resulted from the present expatii® similar with the findings
of Gavitet al. (2017).

Post harvest soil available nitrogen increased ifssgntly with
successive increment in nitrogen level from 0 tok§0Oha'. Higher post
harvest soil available nitrogen with 60 kg N*H{#ls) was due to higher microbial
activity which mineralized the organic nitrogen plaa with nitrogen added to the
soil through urea. Higher soil available phosphaang potassium were with
control (\)) which was significantly higher than with that2ff kg (N)) and 40 kg
N ha' (Ns). Significantly lower soil available phosphorusigotassium was with
60 kg N ha (Na). Application of 60 kg N h& (N4) has led to better uptake of
phosphorus and potassium from the soll, resultingeir lower availability in the

soil at harvest. These results corroborates wattfitiaings of Kiranmai (2015).
4.6 NUTRIENT UPTAKE

Nutrient uptake (N, P and K) of proso millet dit#d significantly due
to times of sowing and nitrogen levels. Interactmuld not show significant

variation on nutrient uptake by the crop.

The highest uptake of nitrogen, phosphorus andspotian (Table 4.10
and Fig. 4.10) was with early sown crop duringM &f June (9 which was
significantly higher than that with latter sowing$ie next best sowing time was
| FN of July (S) which was significantly higher than that duelt6N of July (S).
Significantly lower nutrient uptake was with | FN August (3) sown crop.
Higher nutrient uptake with early sown crop was tludonger vegetative lag
phase of the crop for efficient use of growth resesl leading to higher dry matter

accumulation. Similar results were obtained by Mulaet al. (2019).
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Table 4.10. Nutrient uptake at harvest by proso miét as influenced by
times of sowing and nitrogen levels

Treatments Nitrogen Phosphorus Potassium
uptake(kg ha') | uptake (kg ha') | uptake (kg hal)

Times of Sowing (S)
S - 11 FN of June 24.4 134 101.0
S - | FN of July 22.5 12.1 98.0
Sz - Il FN of July 215 10.9 92.0
S - | EN of August 18.4 9.4 87.0
SEmz+ 0.19 0.30 0.79
CD (P=0.05) 0.7 1.0 3.0
Nitrogen levels (N)
N1 - Control 16.6 9.1 84.0
N2 - 20 kg ha 21.0 10.6 92.0
Nz - 40 kg ha 23.2 12.3 97.0
N4 - 60 kg ha 26.0 13.8 104.0
SEmz+ 0.59 0.45 1.26
CD (P=0.05) 1.7 1.3 4.0
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmz+ 0.38 0.59 1.58
CD (P=0.05) NS NS NS
SatN
SEmz+ 1.04 0.83 2.32
CD (P=0.05) NS NS NS
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Application of 60 kg N ha(N4) resulted in higher nutrient uptake followed
by that with 40 kg N h&(N3), 20 kg N ha (N2) and control (M) in the order of
descent with significant difference between any oiithe nitrogen levels tested.
Application of 60 kg N ha (Ns) improved the microbial activity through
enhanced root exudates and increased translochtmaririents which might have
contributed to higher nitrogen, phosphorus andssaten contents respectively in
the plant tissue which were further being complastenvith their higher dry
matter production. These results are in accordaitethe findings ofJyothi
et al. (2016).

4.7 ECONOMICS

Gross returns, net returns and benefit:cost ratable 4.11 and Fig.
4.11) of proso millet differed significantly witimies of sowing and levels of
nitrogen. Interaction between times of sowing awkls of nitrogen was not

significant in influencing the economic returns.
4.7.1 Gross Returns

Gross returns were the highest with the crop sowmd Il FN of June
(S1), which was significantly higher than that dueother times of sowing.
Crop sown during | FN of July §Bgave significantly higher gross returns than
that of Il FN of July (§. The lowest gross returns was realized with | FN o

August ($) sown crop.

Significantly higher gross returns were due tohigest nitrogen dose of
60 kg ha (N4) compared with the other lower nitrogen leveldfedeénce in gross
returns due to the lower doses were also signifiddne lowest gross returns were
with control (N).

4.7.2 Net Returns

The highest net returns were obtained with prodteingown during I

FN of June (9 which was significantly higher than due to | FNJoly (S). The
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Table 4.11. Economics of proso millet as influenceby times of sowing
and nitrogen levels

Treatments Gross returns Net returns Benefit:cost
(X hal) (X ha) ratio

Times of Sowing (S)
S: - I FN of June 65069 42821 2.87
S - | EN of July 60103 37855 2.65
Sz - Il FN of July 55244 32996 2.44
S - | FN of August 39099 16851 1.72
SEmz 925.2 1064.6 0.054
CD (P=0.05) 3264 3755 0.19
Nitrogen levels (N)
N1 - Control 41787 20679 1.95
N2 - 20 kg ha 50109 27741 2.21
Nz - 40 kg ha 59158 36530 2.58
N4 - 60 kg ha 68460 45572 2.95
SEmzt 1461.2 1033.0 0.074
CD (P=0.05) 4290 3033 0.22
Times of sowing (S) x Nitrogen levels (N)
NatS
SEmzt 1850.4 2129.1 0.107
CD (P=0.05) NS NS NS
SatN
SEmzt 2694.7 2081.9 0.139
CD (P=0.05) NS NS NS
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next best sowing time in realizing higher net mretuvas Il FN of July (§ which
was significantly higher than that with | FN of Auwgg (S).

Proso millet supplied with 60 kg N h#N4) resulted in higher net returns
which was significantly superior over 40 kg*h@\s). Significantly lower net
returns were with control @)than that of 20 kg hia(Ny).

4.7.3 Benefit:Cost Ratio

Benefit:cost ratio was the highest with the cropsauring Il FN of
June (9 which was significantly higher than that withNlief July (S). The latter
inturn resulted in significantly higher benefit:taatio than that with crop sown
during Il FN of July (8. The lowest benefit:cost ratio was with | FNAafgust

(S4) sown crop.

Significantly higher benefit:cost ratio of prosdlet was with application
of 60 kg N ha (Ns). The next best treatment in realizing higher beoest ratio
was 40 kg N ha (Ns) which was significantly higher than that of 20 Mghat

(N2). Significantly lower benefit:cost ratio was wiib nitrogen (1Y).

Higher economic returns associated with the comnsduring Il FN of
June (9 was due to higher grain and straw yields as tbp sown during this
period enjoyed all favourable weather conditionise Tesults from the present

investigation corroborates with the findings of Rdueet al. (2003).

Application of 60 kg N hé& (N2) resulted in higher economic returns as the
higher nutrient dose has met the crop needs thradghjuate nutrient supply
which resulted in better performance of the crdyesE results are similar with the
findings of Arshewagt al. (2018).
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Chapter V

SUMMARY AND CONCLUSIONS

A field experiment entitled “Performance of proso millet under
varied times of sowing and levels of nitrogenWas conducted during kharif,
2019 on sandy loam soils of dryland farm, S. V. Agricultural College, Tirupati.
The experiment was laid out in split-plot design with four main plots, four sub
plots and replicated thrice. The treatments consisted of four times of sowing
viz., Il FN of June (S1), | FN of July (S2), I FN of July (Ss) and | FN of August
(&) assigned to main plots and four nitrogen levels viz,, control (N1), 20 kg N
ha! (N2), 40 kg N ha? (N3) and 60 kg N ha' (N4) allotted to sub plots.

The observations on growth parameters of proso millet viz., plant height,
leaf area index, dry matter production and number of tillers m? were recorded
at 20, 40 and 60 DAS and at harvest; yield attributes viz., number of panicles
m2, length of the panicle, weight of grains panicle?, thousand grain weight and
yield were recorded at harvest. Post harvest soil nutrient (N, P.Os and K20)
status and nutrient uptake (N, P, K) at harvest of proso millet were estimated.
Economics including gross returns, net returns and benefit:cost ratio were

worked out. The salient findings of the investigation are summarized below.

Significantly taller plants were observed with the crop sown during 11
FN of June (S1) than that of | FN of July (Sp) at all the stages of observation,
except at 20 DAS, where they were on par with each other. Short statured
plants were noticed with | FN of August (S4) sown crop. Application of 60 kg
N hat (N4) resulted in significantly taller plants at all the stages of crop growth,
compared to the lower levels of nitrogen tried. Significantly shorter plants were

noticed with control (N1).

Irrespective of time of sowing and nitrogen levels tried, leaf area index
increased progressively with advance in age of the crop upto 60 DAS, beyond
which decline was observed towards harvest. Comparable values of leaf area
index at 20 DAS were noticed with Il FN of June (S1) and | FN of July (S)
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sown crops. However, significant difference was noticed at later stages of
observation upto harvest. Crop sown during Il FN of July (Ss) resulted in
significantly higher leaf areaindex than with I FN of August (S4) at all the crop
growth stages. Proso millet supplied with 60 kg N ha! (N4) resulted in
significantly higher leaf area index whereas the lowest leaf area index was

reported with control (N1).

At al the stages of observation, significantly higher dry matter
accumulation was recorded when proso millet sowing was done during Il FN
of June (S1) than that of | FN of July (S) except at 20 DAS. Dry matter
accumulation was significantly lower with I FN of August (S4) sown crop.
Increase in the level of nitrogen resulted in increased dry matter accumulation
at all stages of observation. The highest dry matter accumulation was recorded
with the crop supplied with 60 kg N ha! (N4) and the lowest dry matter

production was with control (Ny).

Proso millet sown during Il FN of June (Sy) resulted in higher number of
tillers m2 which was significantly superior to that of crop sown during | FN of
July (S2) except at 20 DAS. Number of tillers m? reduced significantly when
sowing was extended upto | FN of August (Ss). Application of 60 kg N hat
(N4) resulted in significantly higher number of tillers m? followed by that with
40 kg N ha! (N3), 20 kg N ha! (N2) and control (N1) which differed

significantly in the order of descent.

Delay in sowing from Il FN of June (S1) to | FN of August (Ss)
significantly reduced the number of days to 50 per cent flowering. Regarding
nitrogen levels, number of days to 50 per cent flowering reduced gradually

with increase in nutrient dose.

The longest crop duration was with the crop sown during |1 FN of June
(S1) which was significantly longer than that with other sowing times.
Significantly shorter duration was noticed with the crop sown during | FN of

August (Ss). Number of days to maturity reduced with increase in nitrogen
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level. Application of 60 kg N ha! (Ns) significantly hastened maturity
compared to other lower nitrogen levels. Days to maturity with application of
40 kg N ha! (N3) and 20 kg N ha?! (N2) were statistically comparable. No
nitrogen (N1) application took significantly more number of days to reach
maturity. The interaction effect between times of sowing and levels of nitrogen

in influencing any of the growth parameters were not statistically traceable.

Number of panicles m? recorded with the crop sown during Il FN of
June (S1) were comparable with that of | FN of July (S2). Crop sown during |
FN of August (Ss4) resulted in the lowest number of panicles m?2. With each
increment in nitrogen dose from 0 kg N ha! to 60 kg N ha! (N4) significant
increase in number of panicles m? was noticed. Minimum number of panicles

m2was recorded with control (Na).

The higher panicle length of proso millet was with crop sown during Il
FN of June (S1), which was however, comparable with that of | FN of July ().
While the lowest panicle length was with | FN of August (Ss) sown crop. Crop
that recevied higher nitrogen level i.e. 60 kg N ha' (N4) produced significantly

lengthier panicles, while the shorter panicles were with control (Na).

Significantly higher grain weight panicle! and thousand grain weight
were with the crop sown during Il FN of June (S1) followed by that with | FN
of duly (&), Il FN of July (Ss) and | FN of August (S4) which differed
significantly in the order of descent. Significantly higher grain weight panicle!
and thousand grain weight were recorded when the crop was supplied with
highest dose of nitrogen i.e. 60 kg N ha! (N4) and their lowest were recorded

with control (N1).

Proso millet sown during Il FN of June (S1) produced significantly
higher grain and straw yield than with | FN of July (S2). Crop sown during |
FN of August (Ss) resulted in significantly lower grain and straw yield. Grain
and straw yield increased significantly with application of 60 kg N ha’ (Na4)
than with 40 kg N ha? (N3) and the lowest grain and straw yield were recorded
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with control (N1). The interaction effect between times of sowing and levels of
nitrogen in influencing any of the yield parameters and yield were not
statistically traceable.

Higher post harvest soil available nutrients (N, P.Os and K20) were
recorded with the crop sown during | FN of August (&) which was
significantly superior to other early sown crops. Crop sown during Il FN of
June (Sy) resulted in significantly lower post harvest soil available nutrient
status. Crop provided with higher nitrogen dose of 60 kg N ha* (Na) resulted in
significantly higher post harvest soil available nitrogen while it was found to be
lowest with control (N1). Post harvest soil available phosphorus and potassium
were highest with control (N1), while their significantly lower values were with
60 kg hat (Na).

Nutrient uptake (nitrogen, phosphorus and potassium) by proso millet at
harvest was significantly higher with the crop sown during Il FN of June (S1)
than with | FN of July (S) sown crop. The uptake of nutrients decreased
gradually with delay in sowing upto | FN of August (Ss). Significantly higher
nutrient uptake was due to the application of 60 kg N ha’(N4). The lowest

nutrient uptake was with control (N1).

Gross returns, net returns and benefit:cost ratio were significantly
influenced by times of sowing and nitrogen levels. The highest gross and net
returns and benefit:cost ratio were realized with Il FN of June (S1) sowing
which were significantly superior to that of | FN of July (S) sowing. The
lowest gross, net returns and benefit:cost ratio were with late sown crop i.e.
with | FN of August (&4). Significantly higher gross and net returns and
benefit:cost ratio were obtained with the application of 60 kg N ha (N4). The
lowest gross and net returns and benefit:cost ratio were obtained with control
(Na).
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The following conclusions could be drawn from the present investigation.

1. Proso millet sown during Il Fortnight of June performed well and
resulted in higher growth characters, yield parameters and yield
indicating the suitable time for sowing of proso millet during kharif in
Southern Agro-climatic Zone of Andhra Pradesh.

2. Proso millet responded upto 60 kg N ha! and has resulted in elevated

stature of growth parameters, yield and monetary returns.

3. Though the interaction between times of sowing and nitrogen levels was
not observed, crop sown during |1 Fortnight of June provided with 60 kg
N ha'! resulted in better crop performance in terms of yield and

monetary returns.
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APPENDIX - A

CALENDAR OF OPERATIONS

Times of sowing

Operation IFNof | IFNof | IFNof | |FNof

June July July August

Land preparation 12-06-19 | 12-06-19 | 12-06-19 | 12-06-19
Levelling of the field 17-06-19 | 17-06-19 | 17-06-19 17-06-19
Layout of the experimental field 21-06-19 | 21-06-19 | 21-06-19 21-06-19
Sowing and fertilizer application 26-06-19 | 11-07-19 | 31-07-19 08-08-19
Irrigation 29-06-19 | 14-07-19 | 03-08-19 | 12-08-19
Thinning & gap filling 08-07-19 | 22-07-19 | 12-08-19 | 20-08-19
Split application of urea 18-07-19 | 01-08-19 | 21-08-19 | 28-08-19
Irrigation 18-07-19 | 01-08-19 | 21-08-19 | 28-08-19
Weeding 21-07-19 | 05-08-19 | 24-08-19 | 03-09-19
Spraying of Chlorpyriphos 25-07-19 | 09-08-19 | 28-08-19 | 06-09-19
Irrigation 01-08-19 | 17-08-19 | 04-09-19 | 09-09-19
Weeding 14-08-19 | 20-08-19 | 11-09-19 | 23-09-19
Harvesting 12-09-19 | 24-09-19 | 11-10-19 17-10-19
;Z;f';id”u% eC'ea”i nganddyingof | 146919 | 26-09-19 | 13-10-19 | 19-10-19




APPENDIX - B

COST OF INPUT AND OUTPUT

S. No. Input/output Unit Unit Cost R)
1 Seed cost kg 80.0
2 Urea kg 6.0
3 Single super phosphate kg 4.0
4 Chlorpyriphos I 370.0
5 Proso millet grain kg 35.0
6 Proso millet straw kg 0.50
7 One man day* 1 250
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APPENDIX - C

COST OF CULTIVATION ( ¥ ha') EXCLUDING THE COST OF

NITROGEN FERTILIZER

S No Particulars Il FN of | FN of Il FN of | | FN of
B June July July August
1 Land preparation 4250 4250 4250 4250
2 | Cost of seed 800 800 800 800
3 | Sowing 2500 2500 2500 2500
4 | SSP 1000 1000 1000 1000
5 |Thinning and Gap )| g0, 1500 1500 | 1500

filling
6 | Weeding 4000 4000 4000 4000
7 Irrigation 1500 1500 1500 1500
8 Plant protection 1400 1400 1400 1400
Harvesting,
9 | threshing and 4500 4500 4500 4500
cleaning
Total cost| 21450 21450 21450 21450
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Plates






Plate 1. Overall view of the experimental field.

Plate 2. Stature of proso millet at harvest with SiNa.
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Plate 3. Statureof the plant at harvest of proso millet asinfluenced by
times of sowing with 60 kg N hat,

Plate4.  Statureof the plant at harvest of proso millet as influenced by
nitrogen levelswith the crop sown during I1 FN of June.
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