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ABSTRACT

A field experiment was conducted at Agronomy Mags&arch Farm, Department of
Agronomy, College of Agriculture, Odisha Universityf Agriculture and Technology,
Bhubaneswar under the East and South Eastern C&4ata Zone of Odisha during rabi
season of 2019-20 under irrigated situation toystie effect of fertility level and time of
harvest on yield and quality of sweet cq#ea mays var. saccharata). The soil of the
experimental field was well drained, sandy loanterture having pH 5.72. The available
nutrient status of the soil was medium in nitroggmsphorus and potassium. The experiment
was laid out in a split-plot design with three lsvef fertility (120:60:60 kg, 80:40:40 kg and
40:20:20 kg N, FOs and KO ha') in the main plot and five dates of harvest (1B, 24, 28,
and 32 days after silking) in the sub-plot withetarreplications. The seed of sweet corn
hybrid Sugar 75 was sown on'28lovember 2019 with a spacing of 60 cm X 25 cm. The
crop growth rate was hastened with increase itlifgitevel, which was evidenced from the
minimum days required for 50 % tasseling (50.7) a8d%6 silking (54.1) with application of
120:60:60 kg N, FOs and KO hal. Application of 120:60:60 kg N, :Ps and KO hat
produced maximum vyield of green cob (15.63 t)hdresh kernel (7.86 t Ha and green
fodder (36.42 t hd. Application of 120:60:60 kg N:Ps:K,O ha! yielded 23.5 per cent
more green cob, 28.9 per cent more fodder and der.Zent more kernel as compared with
fertility level of 40:20:20 kg N:PDs:K O hal. There was significant increase in green cob
yield (15.22 t h&) up to 24 days after silking after which yield anbement was not
significant. Total soluble sugar content of thenetrincreased with advancement in date of
harvest and attained its maximum (12.9%) at 24 adies silking and declined then after.
The protein content in the grain was the maximum{%) with application of 120:60:60 kg
N, P.Os and KO ha'. Harvesting the crop at 32 days after silking tesuin maximum
protein content (7.35%) in kernel. Application df0lkg N, 60 kg FOsand 60 kg KO per
hectare recorded the maximum uptake of nitroger6(88 ha'), phosphorus (35.9 kg #a
and potassium (147.5 kg ‘Ha Harvesting the crop at 32 days after silkingorded the
maximum uptake of 91.0 kg nitrogen, 36.0 kg phosphicand 144.2 kg potassium per
hectare. The highest net profit of Rs 108732 &ad benefit: cost ratio of 3.03 were obtained
with application of 120:60:60 kg N:Bs:K.O hal. Optimum net profit of Rs 107075 per

hectare was received with harvesting the crop ata34after silking.
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INTRODUCTION

Maize ea mays L) is an important cereal crop grown for prepanatof
various diversified products such as human foodnahfeed, fish feed, industrial
products and many more. Maize is a wonder crop ngawxcellent production
potential and considered as important after whedtrace (Nagarajet al., 2019). In
our country, this crop is cultivated in most of thates with varied management
practices and assorted objectives. This crop i€lyvidultivated in an area of nearly
9.18 million hectare with the grain yield of 296§ ker hectare and production of
27.23 million tonnes during 2018-19 in India (DEB20). In recent time, sweet corn
has emerged as an alternative food source for itlezsg section of people starting
from rural areas to metro cities. Sweet corn iigg importance throughout the

globe including India.

Sweet corn occupies an important place among varigpes of speciality
corns due to its consumption pattern in roastedeth@nd other forms. According to
Abhishek and Basavanneppa (2020), sweet corn elyseaten at green cob stage in
boiled, steamed or roasted form and consumed wiide wariety of other products.
The demand for sweet corn is expanding in domesiitinternational markets due to
its pleasant taste. In recent time, consumersftd#rent areas prefer sweet corn due to
high sugar content (Ganeeal., 2017). This crop has the potentiality to be gr@as a

remunerative crop and provide ample of employmepbdunity in the rural areas.

Sweet corn is unique among other types of corntduggher sugar and low
starch content in the kernel. Sweet corn is a niutgge accommodating one or more
recessive alleles in homozygous condition, whichabées the endosperm to
accumulate higher sugar content as compared witmalomaize. The kernels of
sweet corn are having a sweetish translucent stargsith has horny appearance at
immature stage and gives wrinkled appearance adffegng. Normal maize cultivated
for grain purpose is harvested when kernels aren@and dry. But in case of sweet
corn, the green cobs are harvested at immature sthgn the kernels are soft and
dough. Besides production of green cob, sweet pavduces adequate quantities of

green fodder, utilized as animal feeding.



Sweet corn is believed to be grown by Americandndj but subsequently
was gathered by European persons during 1770s.a¢estiet al. (2003) reported that
sweet corn was developed from the mutation of sirggne fu) in Peruvian race
‘Chullpi’. Most of the commercial sweet corn genmeg are having one or more
simple recessive alleles suchshsunken2 (sh2), sugaryl (sul) andsugary enhancer1
(sel), which convert carbohydrates of the endospermeauiiince sweetness (Boyers
and Shannon, 1984).

It is imperative to develop suitable productionhtealogy for obtaining higher
yield and more profit from sweet corn. Sweet coradpction technology may be
refined based on local agro-ecological situatiomsobtain sustainable yield over
years. Among various crop management practicesijiZer management has an
important role in deciding the quantum of good guyaweet corn production. Sweet
corn is a heavy feeder crop that needs considerplaatity of major plant nutrients
viz. nitrogen, phosphorus and potassium (Ortas $ad, 2003). As an exhaustive
crop, sweet corn needs more quantity of plant emtsi for optimum growth and
higher production. The effect of plant nutrients sweet corn production varies
depending on cultivar used, growing condition arahagement options. Higher rate of
fertilizer application stimulates absorption of lautrients thereby accelerating plant
growth. Besides, nutrients help in efficient utilion of solar radiation for production
of more photosynthates by the plant. Variation entifizer application noticeably
affects various yield attributing factors such asseper plant, kernels per cob and
kernel weight; which ultimately influences the yieTThe quality of sweet corn is also
substantially affected by fertilizer applicationafgon et al. (2017) reported that
presence of protein, sugar and starch in sweet influenced by variation in

fertilizer management.

Date of harvest plays a vital role in obtaining esed yield of sweet corn.
Sometimes, farmers prefer to harvest the cropezaiti avail the benefit of higher
market price. Similarly, many farmers opt for deldyharvest in order to enhance the
guantity of sweet corn production. But, prematuaevhst of cobs at an early date
reduces the quantity and quality of production, iease delayed harvest produces
poor quality sweet corn due to less sugar contetiie kernel. Precision in deciding
the date of harvesting determines the quality ofetwcorn, which ultimately



influences the market demand. There is paucitycansific literature regarding the
effect of date of harvesting on yield and qualifysaeet corn. As per Meht al.
(2017), nearly 64 per cent of the genotypes of sspeet corn attained the highest
brix percentage at 24 days after pollination. Otlesearchers have reported different
dates of harvest to obtain maximum sugar contestvefet corn. Studying on several
genotypes, Khanduret al. (2011) recorded maximum value of kernel sugar
concentration at 20 days after pollination, whielduced gradually from 20 till 28
days after pollination. Similarly, Szymanek (2008ported that delay in harvesting of

corn cobs reduced the levels of sugar in the kernel

With this backdrop, it was required to find outtahble fertility level and
appropriate harvesting date to maximize produatfogood quality sweet corn. With this
background, an experiment was carried out in Magsedrch Farm, Department of
Agronomy, College of Agriculture, Odisha University Agriculture and Technology
(OUAT), Bhubaneswar under East and South Easteaimm Pgro-climatic Zone of
Odisha during rabi season of 2019-20. The broadatibps of the experimentation

are given hereunder:

* To determine the effect of fertility level on theogith and yield of sweet

corn

* To determine the effect of time of harvest on theldyand quality of

sweet corn

* To determine the economics of sweet corn cultivatio




REVIEW OF LITERATURE

Sweet corn is one of the potential crop, which @aavide income and

employment for the rural farmers. As compared trgcrop of maize, the net income
from sweet corn is reasonably higher (Khadeaas., 2006). Like other crops, sweet corn
is largely influenced by environmental factors ana@nagement practices. The crop can
survive even at temperature as low &€ @nd as high as €, but the growth process
retards at temperature below 4@ (Dasset al., 2005). Variation in local weather
parameters directly affects the plant growth patareeof sweet corn crop. The growth
process of maize is adversely influenced by extresmgerature events for a prolonged
period. Exposure to temperature below®@0for a long time decreases leaf expansion
(Miedema, 1982). Optimum temperature range betv@®eB3C is suitable for shoot,

root and leaf development of maize (Zaidi and Si2gl05).

Now-a-days, the farmers prefer to go for sweet aartiivation because of
sweet taste and tenderness of green cobs (Détadda, 2014). Therefore, adequate
efforts are required for generation of location csfpe technology for this crop.
Among various agronomic practices, fertilizer apgiion has an important role for
obtaining more productivity and good quality of ®iveorn. The major plant nutrients
such as nitrogen, phosphorus and potassium hawedeoable effect on crop growth
and production of good quality sweet corn. Simyladate of harvest decides the
quality of sweet corn to fetch good price in therke& In the subsequent pages,

efforts have been made to gather the appropriagareh literature on these aspects.

2.1  Effect of fertility level

Sweet corn is a heavy feeder, which requires higiesntity of major
nutrients such as nitrogen, phosphorus and potasfau growth and production.
(Ortas and Sari 2003). This crop has more potetytisdr nutrient consumption as
compared with other crops. Several authors (Jaiya., 2008; Asghaket al., 2010
and Uwabhet al., 2011) have opined that enhancement in applicatfglant nutrient
stimulates their absorption, enhances the transtwcaimproves utilization of
incident solar radiation and promotes photosynthaettivities. Based on growing
condition and crop management practices, the etiedertilizer application differs
from place to place. There is variation in nutri\guirement of sweet corn depending

on inherent fertility status of soil, cropping seasnd variety used.



2.1.1 Plant growth

The development of the plant is assessed fromribgrgssive development of
stem, leaf and root; which are expressed in the fof plant height, stem girth, leaf
number & leaf area and root length & root biomasxipction. Various authors have
recorded the effect of plant nutrients on such gnoparameters. As per Zende
(2006), enhancement in quantity of applied nutdeatdcelerates the plant growth and
production of dry matter.

Nitrogen contributes immensely for growth and prddaty of sweet corn
crop. As per Sahoo and Mohanty (2020) precise n&anagt of nitrogen is necessary
to realize higher yield though maintaining soil lieaAccording to Sonbaet al.
(2013), increase in absorption of inorganic nitrodertilizer increases chlorophyll
production in plant, which ultimately enhances ohanjarate production. As per
Bavecet al. (2015), there is development of deeper root systesweet corn due to
low level of nitrogen availability in the soil. Uad Almora situation, Pandest al.
(2002) observed that per hectare nitrogen apptinat the tune of 120 kg enhanced
plant height considerably. Increased applicationNoto the level of 180 kg per
hectare remarkably augmented green leaf numbegl{®inal., 2003). Enhancement
in number of green leaves was ultimately respoasiolr enhanced dry matter

production of the plant.

The role of phosphorus and potassium is importandeciding the rate of
growth of root and above ground plant parts. Massey Gaur (2006) recorded taller
plants, more no. of leaves per plant and highdrdesa by providing 90 kg N and
45 kg BOs per hectare. Dangariyat al. (2017) from Gujrat reported that application
of 150 kg nitrogen and 75 kg phosphopes hectare recorded tallest plants with
thickest stem and maximum leaf number per plansefib of plant nutrients in the
soil influences root development to a significaeuel. Raoet al. (2020) from Odisha
recorded tallest plants (216.3cm) with applicatdiN:P.Os:K20 @ 120:60:60 kg hiain
combination with bio-fertilizer consortia. Underr@@agar situation, Singét al. (2019)
observed that fertility level of 120, 60 and 40 Mg POs and 40 KO per hectare
respectively produced the tallest plants (134.5 amyweet corn. Application of
150:60:50 kg N:FOs:K20 ha' recorded The tallest plants of 160 cm at tassedimdy

171 cm at harvest was resulted due to proper afiitim of available nutrients from



inorganic sources which has intensive effect omtpjgowth (Nagarajet al., 2019).
As per Jagt al. (2009), providing major nutrients @ 120:60:60NdP,0s: K20 hat
produced the tallest plants.

2.1.2 Leaf area index

Fertilizer application has direct effect on no.ledves and leaf area, which
determines the leaf area index of sweet corn. €aé éxpansion in maize plant is
considerably affected by nitrogen fertilization.ilSapplication of as high as 180
kg nitrogen per hectare resulted in higher numbieteaf count (Singhet al.,
2003). Under Pantnagar situation, Shivay and Si)00) recorded enhanced
size of leaf with enhancement in nitrogen applwatio a level of 120 kg per
hectare. Kumaset al. (2007) realized higher leaf size by increasing thte of
NPK application. Raat al. (2020) from Odisha realized better crop growtld an

leaf aspects with increased application of majdriants.

2.1.3 Accumulation of dry matter

Supply of plant nutrients in the soil has direcatieg on accumulation of dry
matter. Among nutrients nitrogen has a significané in dry matter production of
sweet corn. In maize crop, enhancement in nitrag@plication up to 120 kg per
hectare increased the addition of dry matter inglaat (Singhet al., 1993). As per
Kumaret al. (2007), dry matter production was increased irefveorn with increase
in NPK application. Singhet al. (2019) observed that provision of 120:60:40 kg
N:P,0s:K,0 ha! resulted in the highest production of dry mat&2.{ g plant) in
sweet corn. Under Junagarh situation, Mathuweial. (2014) realized tallest plants
(178 cm), maximum number of leaves (14.7) per pdaaat maximum accumulation of
dry matter (144 g plar) with provision of 150 kg nitrogen and 75 kg phlospus per
hectare. It was at par with application of 120 kg 60 kg BOs per hectare. This
may be attributed to synthesis of higher amounamino acids and other growth

promoting substances because of enhanced suppifrajen and phosphorus.

2.1.4 Crop growth rate

Adequate availability of plant nutrients accelesatell division thereby enhancing
rate of morphological development, which increagesvth rate of crop and the relative

crop growth rate. Akpan and Udoh (2017) reported firtilizer application in enhanced



guantity resulted in better growth in various swamh varieties. Okeleye and Oyekanmi
(2003) opined that there is linear increase in guapvth rate with increase in N level.
Combination of phosphorus and potassium with rinognhances the rate of crop growth
rate in sweet corn. Suthdral. (2012) recorded tallest plants, maximum accunaurdabi
dry matter with enlarged leaf area when the crop pvavided with 90 kg nitrogen and 40

kg phosphorus per hectare.

2.1.5 Tasseling and silking

Duration of a crop plays an important role for et utilization of land by
accommodating succeeding crop in time. Applicabbmajor plant nutrients accelerates
the process of plant growth and hence induces ianhgring in maize. Sahoo and Panda
(1997) observed that the plant growth period olylzaion is minimized with higher level of
fertilizer application. They reported delay in egerce of tassel and silk in absence of

fertilizer application.

2.1.6 Yield attributing characters

Increase in application of fertilizer considerakiypproves various yield
attributing characters of sweet corn such as cebpplant and number & weight of
kernel because of accelerated physiological amgvitof the plant (Sahoo and
Mohanty, 2020). More grains per cob and higherrgvaight were reported by Jaliya
et al. (2008) with application of 150:26:50 kg N®:K-O ha!. Shantiet al. (2012)
from Hyderabad obtained thickest (12.43 cm) angds(15.83 cm) cobs when the crop was
provided with N, BOs and KO @ 150, 75 and 45 kg harespectively. Under Tirupati
situation, Sunitha and Reddy (2012) realized hesivggeen cobs along with
maximum kernels cobby fertilizing the crop with 150:70:50 kg Ni®s:K20 ha’.
Inadequate availability of plant nutrients adveysaffects the yield attributing
characters of the plant. Nagragual. (2019) from Bapatla applied 150 kg N, 60 kg
P.Os and 50 kg KO per hectare to record maximum kernel count (38) cob.
Under Odisha situation, Sahoo and Mahapatra (2068a)zed more barren plants
(28.2%), lighter cobs (84 g) with less number ofrieds (144 coB) in absence of

fertilizer application in sweet corn.

Several authors have reported that nitrogen apiplicanfluenced various vyield

deciding parameters of sweet corn. Mahmebdl. (2001) opined that nitrogen had a



significant effect on number of grains per cob,imgraveight and harvest index.
Increase in nitrogen levels increased the cob kef@bkmenet al., 2000) and ear
diameter (Graziat al., 2003). Jat and Balyan (2004) observed that emaent of
nitrogen level up to 150 kg per hectare produceddst green cob and the maximum
number of grains per cob. More number of cobs pritldluction of longest and thickest cobs
was attained by per hectare application of 60 kgsbo(Singtet al., 2003). Longer, thicker
and heavier cobs were also realized by Dangatigia (2017) when provided with 150 kg
nitrogen and 75 kg phosphorus per hectare.

2.1.7 Yield of green cob and kernel

Various workers go evidence regarding noteworthytrdoution of major plant
nutrients on yield of sweet corn. Under Ludhiartaation, Kumar and Chawla (2018)
recorded maximum green cob yield (11.41 t)haith nutrient level of 150:50:60 kg
N:P.Os:K20 hal. But, Thoratet al. (2016) recommended provision of 150:75:50 kg
N:P,0s:K,0 ha! for obtaining highest yield of green cob. Underupati situation,
Sunitha and Reddy (2012) also recommended providid®0:70:50 kg N:FDOs: K20
ha' to harvest maximum green cob. Sahoo and Maha(2068) recorded maximum
per hectare green cob yield of 12.04 tonne by apglthe nutrients @ 80:40:40 kg
N:P,0s:K,0 hal under rainfed situation during kharif season. Biegal. (2012)
realized maximum sweet corn yield by applying 120nkrogen per hectare. During
winter season, provision of 120 kg nitrogen pertémecresulted in the maximum
sweet corn yield (Sahoo and Mahapatra, 2004). Aekisand Basavannepp (2020)
from Siruguppa, Karnataka obtained maximum fresh gi@ld of 13.86 t ha by
applying as high as 262.5 kg nitrogen per hectare.

Massey and Gaur (2013) reported that fertilize cit90 kg nitrogen and 45 kg
phosphorus per hectare significantly increasedjtben cob yield. In clay loamy soils of
Udaipur, Priyankaet al. (2014) also obtained the highest yield of green bgb
providing 90 kg nitrogen and 40 kg phosphorus peatdre. Dangariyat al. (2017)
obtained maximum green cob yield of 8.10t b providing 120 kg N and 60 kg®s
ha?. But under high soil P status, application of piosus had no effect on sweet corn
yield (Geletaet al., 2004). Similarly, Mathukiat al. (2014) from Junagarh reported
that fertility level of 120 kg nitrogen and 60 kggsphorus per hectare resulted in the

maximum yield of green cob (8.0 t'Ha



The yield of kernel, the real consumption part lbé tsweet corn is also
remarkably affected by various levels of fertiliFoongtanakia&t al. (2000) realized
the highest yield of grain from super sweet corbrlgywith by applying 75 kg each
of nitrogen, phosphorus and potash per hectare.

2.1.8 Yield of green fodder

Fertilizer application in sweet corn has a decidiolg in the production of
green fodder after harvest of green cob. Under Bleing situation, Ramachandrappa
et al. (2004) obtained the highest green fodder yieldh vigttilizer dose of 150:75:40
kg N:P0s:K,0 ha'. Shetyeet al. (2019) realized the maximum yield (26.19 t')jaf
green fodder with fertilizer schedule of 75% RDNotgh chemical fertilizer and
25% RDN through vermi-compost. Nagaraual. (2019) obtained maximum stover
yield with nutrient level of 150:60:50 kg N®s:K-O hal. In a clayey soil of
Junagadh, Mathukiat al. (2014) obtained the highest yield (36.66 thhaf green
fodder by providing 120 kg N and 60 kgd®? ha.

Dangariyaet al. (2017) recorded significant increase in greerdédyield of
34.33 tonne per hectare with application of 150Nkgnd 75 kg BOs ha'. This is due
to the influence of plant nutrients on plant heighhctional leaves, number of leaf
and stem diameter. Rathetal. (2018) from Gujrat harvested maximum quantity of

fodder (31.17 t hi&) by applying 120 kg nitrogen and 60 kg phosph@ershectare.

2.1.9 Quality of sweet corn

Market demand is mostly influenced by the sweeh @prality, which decides
the ultimate profitability of cultivation. Presenoé soluble sugar and protein in the
kernel is remarkably affected by availability ofapt nutrients in the soil. Protein,
sugar and starch content in sweet corn are infeekrzy fertilizer management
(Caponet al., 2017). The maximum protein content in grain §b40) was recorded
by Kauret al (2019) with fertilizer scheduling of 75% of RDFrobined with organic
source of nutrients. Oktenat al. (2010) obtained more protein in kernels by
application of enhanced quantity of nitrogen to thep. Pangaribuad al. (2017)
supplied 150 kg N per hectare to obtain better igualf sweet corn with higher
sucrose content. Abhishek and Basavanneppa (20@€)rded higher protein
(10.39%) and starch content (47.97%) in sweet bgrapplying nitrogen @ 262.5 kg

ha? primarily because of availability of more nitrogensweet corn crop.
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Under Amberpet (Hyderabad) situation, Raja (20@tprded enhanced values
of sugar and protein content when nitrogen levelaased from 0 to 120 kg per
hectare. Chemt al. (1993) reported enhancement in water-soluble rsagatent of
fresh grain with increase in K application.

2.1.10 Nutrient uptake

Akpan and Udoh (2017) reported that higher ratefeofilizer application
accelerated plant growth and ultimately the refldan enhanced removal of various
plant nutrients. Higher rate of nutrient uptake isoon for sweet corn crop as it helps
in enhanced plant growth, production of dry masted green cob yield (Saeetdal.,
2016). Higher uptake of NPK in maize was also realiby Meenat al. (2007) by
applying nitrogen dose of 120 kg hander Gujarat situation in theabi season.
Under Ranchi situation in Jharkhand, Singh and &@ar2001) observed that
enhancing nitrogen application from 180 to 240 kgt kenhanced removal of the
nutrient from soil. Under Coimbatore situation, Atta et al. (2010) experienced
enhanced uptake of nitrogen by increasing apptinadf the nutrient during the wet
season. Conducting experiment at Tirupati, Surathé Reddy (2012) reported that
nitrogen, phosphorus and potassium uptake of se@et augmented significantly
with each successive enhancement in nutrient ajait to the tune of 150:70:50 kg
N:P,0s:K 20 hat.

2.1.11 Economics of cultivation

It is very much required for managing the econsnoiccultivation of a crop for
sustainable production in the farmers’ field. Sweetn, being no exception, needs
appropriate strategy to minimize the cost of prtidacand maximize net profit. Several
researchers have attempted to determine the fmlefitaodalities of growing this crop
under different growing environment. Kumar and Claa{2018) from Ludhiana in
Punjab attempted to obtain the maximum net rettiRsd31073 per hectare and benefit-
cost ratio of 1.69 through addition of 150 kg N, &§ POs and 60 kg KO ha'.
Compared with the recommended fertilizer dose, tyviive per cent of additional supply
of NPK to the crop resulted in net profit of Rs3,858 per hectare as recorded by Singh
et al. (2019). Under Jashipur situation in Odisha, Sadmwb Mahapatra (2007) realized
the per hectare net profit of Rs 45084 with appboaof 120:60:60 kg N: #s: K20.
The record value of benefit cost ratio (3.43) warded by Sunitha and Reddy (2012)
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by providing nitrogen, phosphorus and potash @ I@mD,and 50 kg per hectare,
respectively. The encouraging profit of Rs 768éBhectare was reported from Junagarh
in Gujrat by Mathukia et al. (2014) when the sweeh crop was provided with 150 kg
N and 75 kg FOs. The rainfed situation for growing sweet corn dat lag behind with
respect to higher monetary return. Prasatiah (2007) obtained maximum net profit of
Rs 20898 per hectare by applying hundred per eeoimmended dose of fertilizer. The
positive effect of nitrogen on economics of cultiva was depicted by Chauhan (2010)
under Anand situation in Gujrat. He realized pectére net profit of Rs 38202 by
applying 120 kg nitrogen to the crop. Retaal. (2020) from Parlakhemundi in Odisha
obtained the maximum net profit by applying cherhitilizer along with bio-

fertilizer consortium.

2.2 Effect of date of harvest

Sweet corn with a high sugar concentration in théosperm fetches good
price in the marketing, which ensures higher préfm the crop. Sweetness is
decided by the genetic make-up of the variety al as&e management practices,
especially time of harvest. As per Ruemal. (1999), precision in deciding time
of harvest is very much required to ensure higheangity and good quality of
sweet corn yield. However, there is paucity of acdq research information on

the influence of harvesting time on the quality gmdductivity of sweet corn.

2.2.1 Cob Yield

Green cob yield of sweet corn is very much influeshdy the suitable
time of harvest. Delay in harvest may cause losguality but early harvest may
result in poor yield of low quality sweet corn. Tkds direct effect of length of
grain filling on the quantity of grain yield. Hencextension of grain filling
period with delay in harvest can enhance sweet gqooduction. Under the
Philippines situation, Ducanes (1984) observed B&ato 32 days after silking is
the optimum time of harvest of sweet corn. But und@goslavia situation,
Bebic and Radosavljevic (1985) recommended hanvgstf green cobs at 30
days after fertilization. On the contrary, Sumietal. (1992) from Thailand
reported that 16-22 days after 50 % silking stagehie appropriate time for

harvest to obtain good quality sweet corn.
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2.2.2 Quality of sweet corn

Sweetness of green cob is the most important degiidictor for determining
the market price of sweet corn. Further, harvedtiaig has direct effect on the sugar
content of sweet corn. Hence, to obtain good quahteet corn with high sugar
content, decision may be taken precisely on dateanfest. Szymanek (2009) opined
that the sweetness of the green cob changes rapidiyg the maturity period of the
crop. As the crop approaches maturity, the sugasgmt in the kernel changes to
starch thereby influences the green cob qualityeembly (Venkatesiet al., 2003).
Kulvadeeet al. (1996) also observed that delay in harvestingessed the protein and
fat content of the grain and hardening its textiteanduriet al. (2011) reported that
sugar concentration of kernel has attained its @#aR0 days after pollination and
gradually depleted at 24 and 28 days after polbmatinder controlled pollination.
Similar findings were reported by Supapun and Pamn1985) under Thailand
situation, who recorded maximum sucrose contestaet corn seeds with harvest at

20 days after silking.
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MATERIALS AND METHODS

3.1 Experimental site

The field experimentation was taken up at the M&msearch Farm,
Department of Agronomy, College of Agriculture, (@0, Bhubaneswar in theabi
season of 2019-20 to study the influence of féytilevel and time of harvest on

quality and productivity of sweet co(dea mays var. saccharata).
3.2 Location

The geographical location of Agronomy Main Resedfrahm, Department of
Agronomy, OUAT, Bhubaneswar is of 205'N latitude and 8552’E longitude with
the altitude of 25.9 meter above mean sea leveichwbomes under the East and

South Eastern Coastal Plain Zone of Odisha.
3.3 Climate and weather condition

Climatic condition of the experimental site is hotoist and sub-humid with
hot and humid summer and mild winter. The placabisut 65 km away from Bay of
Bengal. Weekly average meteorological data suchraasfall, maximum and
minimum temperature, relative humidity, pan evaporaand bright sunshine hours
during the period of study were obtained from thenttal Research Station (OUAT),
Bhubaneswar. In Odisha, South-west monsoon set€fddune and recedes by mid
of the month October. {B3 (B1A2B1) CiDiE2 is the average rainfall code of
Bhubaneswar (Lenka, 1976).

During the cropping season, mean maximum weeklp&zature of 30.4C
was recorded during $0Meteorological week. Similarly, the mean minimuraekly
temperature of 13.2C was recorded during last meteorological week 324-
December) of the year 2019 (Table 3.1, Fig. 3Ayerage weekly relative humidity
in the forenoon was recorded the maximum (97 %jndud® & 8™ meteorological
week and the weekly minimum relative humidity of. ¥ was recorded in the
afternoon of 3 & 8" meteorological week (Table 3.1, Fig. 3.2). Durithg crop
growing period, there was receipt of a meagre qiya#.9 mm rainfall spreading
over two rainy days. Maximum bright sunshine houb (day') was recorded in the

50" week coinciding with mid of December whereas thiaimum bright sunshine
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hour (2.8 day) was recorded in the"Smeteorological week of the year 2020.
Maximum evaporation (3.7 mm) was recorded durifigBd §' meteorological week
of the year. As detailed in table 3.1, the higlvesid velocity was observed to be 0.9
km hr! during F'and ' meteorological week.

Table 3.1 Weekly meteorological data during crop grwing season

Tempoerature R_elgtivi _ Bright
et Sdars | (©°C) | nmiy 09 |y 70 40 surhin

no. dates | pax |Min. | EN | AN (M) 855 e b |- (mm) (rc]i(;urls

yY)
47 19-25 Nov| 30.1| 18.1] 949 | 51.7 0.0 0.0 0.3 3.3 6.8
48 26-02 Dec. 29.7 | 18.5| 96.0 | 55.7 0.0 0.0 0.3 3.4 5.0
49 03-09 Dec|. 29.1| 16.9] 91.6 | 53.0 0.0 0.0 0.4 3.5 6.3
50 10-16 Dec. 30.4 | 18.1] 93.0 | 58.7 0.0 0.0 0.1 3.6 7.5
51 17-23 Dec|. 27.3 | 16.4| 92.8 | 60.0 0.0 0.0 0.7 3.6 4.2
52 24-31 Dec. 26.1| 13.2| 86.8 | 50.5 0.0 0.0 0.6 3.5 4.1
1 01-07 Jan| 24.3| 15.4| 919 | 59.1 12.2) 1.0 0.9 3.3 4.5
2 08-14 Jan| 26.9| 13.8| 91.6 | 47.9 0.0 0.0 0.4 3.5 6.0
3 15-21 Jan| 29.8 | 16.4| 97.0 | 46.1 0.0 0.0 0.2 3.7 7.0
4 22-28 Jan| 29.4| 16.5| 95.3 | 50.0 0.0 0.0 0.4 3.5 6.2
5 29-04 Feb| 28.7| 19.1] 92.0 | 53.7 0.5 0.0 0.7 3.6 2.8
6 05-11 Feb| 24.3| 15.4| 91.9 | 59.1 12.2) 1.0 0.9 3.3 4.5
7 12-18 Febl 26.9| 13.8| 91.6 | 47.9 0.0 0.0 0.4 3.5 6.0
8 19-25 Feb| 29.8| 16.4| 97.0 | 46.1 0.0 0.0 0.2 3.7 7.0
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3.4 Soil characteristic

For collection of soil samples, ten rantioselected spots were selected in

zigzag manner representing the entire field. Timepéas were taken from the spots at

a depth of 0 to 15 cm and were mixed thoroughlyerifla composite sample was

prepared to determine its mechanical as well asrqthoperties after analysis. The

textural class of the experimental site was saodynl and it was well-drained. The

soil was acidic in nature with pH value of 5.72wis medium in available nitrogen,

phosphorus and potassium. The details are presintied following tables.

Table 3.2 Mechanical composition of the soill

Soil fraction Composition (%) Method adopted
Sand 73.4
Silt 10.2 Bouyoucos Hydrometer method
Clay 16.4 (Piper,1950)
Textural class Sandy loam

Table 3.3 Chemical properties of the soil

ite

: Value :
Properties obtained Method of analysis
pH( 1:2.5 :: soil: water) 5.72 pH meter (Jacksd67)
: Modified Walkley and Black
Organic carbon 0.48 (Jackson, 1967)
. Alkaline potassium permangana
Available N (kg ha) 266.40 (Subbiah and Asija, 1956)
. . NaHCQ; extractable P
Available P (kg hd) 18.42 (Jackson, 1967)
. Ammonium acetate extraction
Available K (kg ha) 138.76 (Jackson, 1967)
Electrical conductivity 0.149 Conductivity meter
(dsm?) ' (Jackson, 1967)

3.5.  Cropping history

During last three years, various crops were takehe experimental plot. The

details of the crops are given in Table 3.4.

Table 3.4 Cropping history of experimental field

Season
Year
Kharif Rabi Summer
2016-17 Maize Mustard Fallow
2017-18 Maize Mustard Fallow
2018-19 Maize Tomato Fallow
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3.6 Experimental details

The experimental design of split plot was useadke up the experiment work. The
treatments were replicated thrice in the field Hr@experiment was in the rabi season of
2019-20. There were three main plots and five stis paving plot size of 21.78°m

Treatment details
Main Plot:  Fertilizer level
F1=40:20:20 N:ROs:K20 kg hat
F=80:40:40 N:ROs:K20 kg hat
E=120:60:60 N:POs:K20 kg hat

Sub Plot: Time of Harvest

Sub plot Days after silking
Hi 16
H> 20
Hs 24
Ha 28
Hs 32

3.7. Varietal characteristics

The sweet corn hybrid “Sugar 75” has good plagbur and it grows up to a
height of 1.8 meter. This hybrid is suitable togoewn in various states of the country
in all the seasons. The hybrid is having maturityation of 80-85 days and is having
good vyield potential under optimum management damdi The cobs are long and
cylindrical with golden yellow coloured kernels.ista delicious table variety having

brix value of about 15-16%.

3.8. Field operation
3.8.1. Land preparation

Before taking up the crop, the plot was ploughertéwollowed by levelling
to get a good seed bed for facilitating germinatitime field was cleaned by removing

the weeds and crop residues. The calendar of opetatpresented in the Table 3.5.

Table 3.5 Calendar of operation

Sl. No Operation Date of operation
1 Ploughing and leveling 22.11.2019
2 Layout 23.11.2019
3 Basal application of fertilizer and sowing 232019
4 Thinning and gap filling 3.12.2019
5 Hoeing, weeding, first top dressing and earthipg 17.12.2019
6 Second top dressing 07.01.2020
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3.8.2. Seed treatment and sowing

The seeds were treated with carbendazim 50 WP5@ kg* of seed. There
was opening of furrow at row to row spacing of &0.cSowing was done with the

spacing of 25 cm in the furrow at a planting degftd to 5 cm below the soil.
3.8.3. Fertilizer application

Prior to sowing, depending on the treatment requérgs, the basal fertilizer
was applied in the furrow. All phosphorus & potassiand 25 per cent of nitrogen
were applied as basal fertilizer through Urea (4606Single Super Phosphate (16%
P.Os) and Muriate of Potash (60 %.®). As per treatment requirement, half of
nitrogen was given to the crop at first top dregsah 25 days after sowing. Rest 25
per cent of nitrogen, as per treatment, was applietb days after sowing as second
top dressing coinciding with early tasseling stage.

3.8.4. Irrigation

The field was irrigated just after sowing. Subssdly, light irrigation was
given 10 days after sowing to loosen the soil fmilitating thinning and gap filling

operation. Subsequently, irrigation was given agiperequirement of the crop.
3.8.5. Harvesting

The green cobs were harvested as per the treatgmitement. The green
cobs were broken manually to harvest the crop. glants were collected separately
to take up post harvest observations.

3.9. Pre-harvest observations

At each net plot, 10 plants were chosen. The sefeplants were tied
with levels for taking observation on biometric cheteristics. The plant height
and leaf count were taken periodically, after 36, ahd days of sowing. For
taking such observation, 2 plants were removed femary plot at each of the

above stages.
3.9.1 Plant height

The height of the plant was considered from tloeigd level to the base of top
most leaf before flowing. But after emergence dk,sthe height was taken by

measuring the plant from the ground level to theebaf tassel.
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3.9.2 Leaf area index (LAI)

The physiologically active leaves were countedmfreen plants and the
average was calculated. The apparent leaf areaal@dated by multiplication of the
length with the width of three leaves taken frora #ibove, middle and lower parts of
the plants. The average was determined to obta@ratba per leaf. The actual leaf
area was determined by putting the leaf on a gpgger. The correction factor was
ascertained by dividing the actual leaf area takethe graph paper by apparent leaf
area calculated from the length and width of thevés. The actual leaf area was

calculated by using the formula given below.

Actualleaf areatracedon graph
Apparentleaf area

Correction factor =

Actual leaf area Apparent leaf area X cdrogecfactor

Total leaf area Actual leaf area ggmnumber of leaves per plant

Totalleafareacnm’plant™)
Landareaoccupiedcn?plant™)

Leaf areaindex =

3.9.3. Dry matter accumulation

The quantity of dry matter production was deterrdibg taking plants from
the border line of each plot. Then there was syigrof the plants. Subsequently,
the plants were oven dried for 24 hours at a teatper of 68C to obtain the dry
weight. The average value of dry matter accumaatvas calculated.

3.9.4. Crop growth rate

Crop growth rate (CGR) was calculated by the fdangiven below
(Radford, 1967).

CGR = w (g n2 day?)

2't1

where, W and W = total dry weight (g M) at time t and § respectively.

3.9.5. Relative growth rate
The Relative growth rate (RGR) was calculatedngyfollowing formula.
W, =1 W,
tz - tl

RGR = (g g* day?h)
where, W and W = total dry weight (g plarn at time t and $ respectively.
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3.9.6. Physiological stages of the crop

The plants of two middle rows were selected tcewheine time taken for
emergence of 50 per cent tassel and silk. The dayhoch there was appearance of
50 per cent tassel or emergence of 50 per cenirsilke plot was recorded and was
taken as days taken for fifty per cent tassellin@ifty per cent silking, respectively. The

silking date was recorded by counting the cobsrga®i3 cm long silk.
3.10 Post-harvest studies

3.10.1. Cob length and girth
There was random selection of ten cobs from epdoy, Subsequently, the

length and girth of cobs were measured.
3.10.2. Cob weight

Ten cobs were randomly selected from each plat. Waight of the cobs with

husk cover and without husk cover was taken seglgrand the mean was calculated.
3.10.3. Number of kernels per cob

There was counting of row number in a cob andntimaber of filled grains or
kernel in the row. The number of row was multiplieg the no. of grain per cob to

obtain the no. of kernels per cob.
3.10.4. Hundred kernel weight and kernel recovery

The kernels from ten sample cobs were carefulpassded and weighed. The
average was worked out. Percentage of recoveryobtsned by dividing average
kernel weight with average weight of cob and miikgh by 100. The weight of 100
kernel was also recorded.

3.10.5. Green cob yield

For taking this observation, the green cobs fracheplot were weighed. The

hectare factor was multiplied with the observedghitio obtain the yield per hectare.
3.10.6. Green fodder yield

The plants were taken from the ground after hargegreen cob. After that
the net plot yield was multiplied by hectare fadtoobtain yield per hectare.
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3.10.7. Fresh kernel yield

The cob weight obtained from the net plot was ipligtd with the kernel
recovery percentage. The result was divided by I®@n it was multiplied with
hectare factor to obtain fresh kernel yield.

3.10.8. Harvest Index (HI)

The following formula was used to calculate Harviestex (HI) and it was

expressed in percentage.

Hi=Economic vyield (fresh weight of cobs)/ Biologicaeld (sum of cob and
stover yield) X 100

3.11 Chemical analysis
3.11.1 Nutrient content

The samples of plants taken from the experimezidl fat the time of harvest
were oven dried. Then those are analysed for alogl uptake of plant nutrients viz.,
nitrogen, phosphorus and potash. Then the ovemn d@enples were processed for
final grinding. Those were passed through a siee &% mm diameter and analysis
was done by the following methods.

SI. No. Nutrient Method

1. Total nitrogen Modified Micro-Kjeldahl’'s methddackson, 1967

Di-acid digestion method and colourimety
determination (Piper,1950)

2. Total phosphorus ¢

3. Total potassium Flame photometer method (JacK€iGv)

3.11.2 Removal of plant nutrients

The removal of various nutrients such as nitroggmysphorus and potash
either by grain or stover were determined. This wadormed by multiplication of
the yield and content of respective nutrients edhain or stover on dry weight basis.
There was calculation for the total nutrient uptékech as nitrogen, phosphorus and
potash) through adding the quantity of nutrienkeitaup by the grain and the stover.

3.11.3 Protein content

There was calculation of the quantity of proteiregant in the kernel by
multiplication of the factor 6.25 with the conteitnitrogen in the kernel.
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3.11.4. Total soluble sugar

The Anthrone method was utilized for determinataintotal soluble sugar
content of the kernel. Sugar extract of kernel vad®n and volume make-up was
done with 80% ethanol. The diluted sample was takean test tube and kept in ice-
bath. Anthrone reagent was added to it. Afteristitrrthe test tubes were put the
container with boiling water. Then those were cddle a container with ice. There
was measurement of OD at a value of 630 nm. Thedatd curve was used to
measure the total sugar content of kernel.

3.12 Economics of cultivation

The prevailing market price of the inputs was cdesed for calculation of
cost of cultivation of sweet corn. The cost of greeb and green fodder was taken as
Rs 10,000 and Rs 200 per tonne, respectively toulzdae the gross return. The net
profit and benefit-cost ratio were calculated byaating the difference and quotient

between gross return and cost incurred for culivatrespectively.
3.13 Statistical analysis

The observations taken at different stages weatysed statistically to derive
various inferences. The analysis was done in tbenique of standard analysis of
variance as mentioned by Gomez and Gomez (1984). SEm+ (standard error

mean) and the CD (critical difference) were takea kevel of 5 per cent significance.
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RESULTS

In this chapter, the observations recorded durihg investigation are

presented after statistical analysis.
4.1. Pre-harvest studies
4.1.1. Height of the plant

The height of the plant increased in an acceleratadner till 60 days after
sowing (DAS) and the rate of growth was slow dowhsequently. Application of N,
P,0s and KO @ 120, 60 and 60 kg Bigroduced the tallest plants of 59.2 cm height
at 30 DAS. Of course, it was statistically at pathwthe fertility level of 80 kg
nitrogen, 40 kg phosphorus and 40 kg potash petarecThe dwarfest (44.2 cm)
plants were produced in the plots provided withkg(N, 20 kg POs and 20 kg KO

per hectare.

Table 4.1 Effect of levels of fertilizer and harvetsng date on height of plant (cm)

Treatments 30 DAS 45 DAS 60 DAS At harvest
Main plot
F1 44.2 75.1 137.8 160.0
F2 57.1 87.3 152.1 179.6
Fs 59.2 91.7 152.8 183.7
SE(m)_+ 1.99 1.82 5.62 12.13
CD (0.05) 7.82 7.14 NS NS
Sub plot
Hi 52.1 83.7 146.3 165.20
H2 53.2 83.7 151.8 180.18
Hs 53.5 85.8 143.2 177.61
Ha 54.0 84.8 150.4 173.40
Hs 54.6 85.5 146.1 175.89
SE(m)_+ 0.98 0.96 4.03 7.06
CD (0.05) NS NS NS NS
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Similar trend was observed at 45 DAS where talpgants (91.7 cm) were
observed in the treatmeng with the highest level of fertility i.e. 120 kg N0 kg
P,Os and 60 kg KO hal. This was statistically similar with the fertilitgvel of 80 kg
N, 40 kg ROs and 40 kg KO per hectare (Table 4.1 and Fig. 4.1). Variation i
fertilizer application did not affect plant heigsignificantly after 60 days of sowing.
Date of harvesting did not influence the heighthaf plants at different growth stages.
There was no interaction effect of fertility le\ald harvesting date on plant height at
any of the growth stages.

Table 4.2 Effect of fertility level and harvestingdate on leaf area index

Treatments 30 DAS 45DAS 60 DAS At harvest
Main plot

F1 1.24 2.29 3.77 4.02
F2 1.33 2.84 3.90 4.03
Fs 1.38 2.88 4.02 4.24
SE(m)+ 0.023 0.125 0.042 0.056
CD (0.05) 0.90 0.490 0.167 NS
Sub plot

Ha 1.35 2.65 3.99 4.18
H2 1.26 2.65 3.88 4.05
Hs 1.32 2.55 3.82 4.07
Ha 1.32 2.79 3.82 3.91
Hs 1.34 2.72 3.99 4.28
SE(m)+ 0.049 0.114 0.122 0.111
CD (0.05) NS NS NS NS
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4.1.2 Leaf area index

There was rapid increase in leaf area index (LWIBO DAS after which the
rate of increase was slow. The leaf area indexmasmum (1.38) at 30 DAS with
the highest level of fertilizer application. Thisasv statistically similar with the
fertility level of 80 kg N, 40 kg #0s and 40 kg KO ha'(1.33). The leaf area index
was the minimum (1.24) with the lowest level oftiléy. Similarly, the leaf area
index was the maximum (2.88) with the highest leofdlertility i.e. 120 kg N, 60 kg
P,Os and 60 kg KO hatat 45 DAS.Although, this was superior over the lowest level
of fertilizer application i.e. 40 kg N, 20 kg®s and 20 kg KO ha'. At 60 DAS, the
leaf area index recorded the highest (4.02) with itteximum quantity of fertilizer
application. It was significantly higher than thallobtained with the lowest level of
fertility. There was no significant effect of difent levels of fertilizer application on

leaf area index at harvest (Table 4.2, Fig. 4.2).

The date of harvest did not affect leaf area ingieany stage of growth. The
interaction effect of fertility level and harvesitd was not significant with respect to

leaf area index.
4.1.3 Accumulation of dry matter

Accumulation of dry matter increased rapidly up@® days after sowing
(DAS). The highest quantity of dry matter was acualated (169.1 g ) with
application of N:POs:K.O @ 120:60:60 kg haat 30 DAS. This was statistically
superior to application of other levels of fertilitSimilar results were observed at 45
DAS and 60 DAS with the highest dry matter produttof 333.2 g it and 548.1 g
m2, respectively with the highest level of fertili(f’s). The value was significantly
higher than that obtained from other levels ofiligrt(Table 4.3, Fig. 4.3). There was
no significant difference among different fertiliigvels at harvest with respect to dry
matter production. There was no significant effecharvesting date on dry matter
production up to 60 DAS. But, accumulation of drgtter was the minimum (744.4 g
m) at harvest when the crop was harvested at 16 alfigs silking. There was no
interaction effect of fertility level and harvesitd on production of dry matter at any

of the growth stages.

26



Fig 4.1 Effect of fertility level on plant height £€m)

Fig 4.2 Effect of fertility level on leaf area imlex



Table 4.3 Effect of fertility level and harvest dée on dry matter
accumulation (g m?)

Treatments 30 DAS 45 DAS 60 DAS At harvest
Main plot

F1 121.0 263.3 504.3 764.4
F2 151.1 288.8 536.0 817.3
Fs 169.1 333.2 584.1 853.0
SE(m)_+ 431 2.83 12.15 30.30
CD (0.05) 16.92 11.12 47.69 NS
Sub plot

Hi 157.1 317.7 575.5 744.4
H2 143.6 278.7 517.0 790.0
Hs 143.7 283.5 516.9 815.0
Ha 145.0 293.6 534.4 842.2
Hs 145.9 301.9 563.5 866.2
SE(m)_+ 4.64 9.94 19.99 25.06
CD (0.05) NS NS NS 73.16

4.1.4. Crop growth rate

The crop growth rate or the CGR enhanced contifydils harvest. But,
there was accelerated increase in crop growth titht60 DAS. There maximum
growth of crop in between 30 and 45 DAS with apgiimn of 120 kg N, 60 kg®s
and 60 kg KO ha' (10.94 g n? day'), which was statistically higher than the results
obtained from other treatments. But subsequendstjlizer application at different

levels did not affect the crop growth rate sigrafdy (Table 4.4 and Fig. 4.4).
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Fig 4.3 Effect of fertility level on accumulationof dry matter (g m)

Fig. 4.4 Effect of the fertility level on crop gravth rate (g m? day?)



After 60 days of sowing till harvest, the growther@f crops was significantly
affected by date of harvest. The minimum value 281y m? day*) of crop growth
rate was obtained in the plots which were harvested6 days after silking. The
interaction effect between levels of fertility ahdrvesting date was not significant

with respect to rate of crop growth irrespectivesiaiges of growth.

Table 4.4 Effect of levels of fertility and harvestlate onCGR (g m? day?)

Treatment 30-45 DAS 45-60 DAS 60 DAS to harvest
Main plot
F1 9.48 16.07 17.34
F2 9.18 16.48 18.76
Fs 10.94 16.73 17.93
SE(m) + 0.231 0.701 1.675
CD (0.05) 0.908 NS NS
Sub plot
Ha 10.71 17.18 11.26
Ho 9.00 15.89 18.20
Hs 9.32 15.56 19.87
Ha 9.91 16.05 20.52
Hs 10.40 17.44 20.18
SE(m) + 0.478 0.786 1.705
CD (0.05) NS NS 4.975

4.1.5. Relative growth rate

There was decrease in the relative growth rateR)R€s crops with progress of
the crop stages. During 30-45 DAS, the RGR washigbest with lowest level of
fertilizer application (40 kg N, 20 kg5 and 20 kg KO hal) as in case of treatment
F1 (0.022 g ¢ day?). This was statistically similar with the treatrb@meceiving the
highest level of fertilizer (0.020 gJgday?). There was no significant effect of
variation in fertilizer application after 45 dayssmwing (Table 4.5).

After 60 days of sowing, the date of harvest sigaiitly affected the relative

growth rate of the crop. The crop harvested at agsdafter silking resulted the
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minimum RGR of 0.007 g fday® in the period between 60 DAS and harvest. The
interaction effect of variation in fertilizer appéition and the date of harvest was not

found significant with respect to RGR at differgnbwth stages of the crop.

Table 4.5. Effect of fertility level and harvest dée on RGR (g g* day?)

Treatments 30-45 DAS 45-60 DAS 60 DAS till harvest
Main plot

F1 0.022 0.019 0.012
F2 0.019 0.018 0.012
Fs 0.020 0.016 0.011
SE(m)_+ 0.0007 0.0005 0.0008
CD (0.05) 0.0026 NS NS
Sub plot

Hi 0.021 0.017 0.007
H2 0.019 0.018 0.012
Hs 0.020 0.017 0.013
Ha 0.021 0.017 0.013
Hs 0.021 0.18 0.13
SE(m)+ 0.0007 0.0005 0.0011
CD (0.05) NS NS 0.0031

4.1.6. Physiological stages

Tasseling and silking was statistically affected hevels of fertilizer
application. Days taken to fifty per cent tasselmgs the minimum (50.7) with the
highest level of fertility (5). There was requirement of maximum days (52.3) for
tasseling with the highest fertility level in treant k. Similarly, silking was delayed
with application of less quantity of chemical fezer. The treatment Freceiving
maximum fertilizer required minimum days (54.1) femergence of 50% silk.
However, the time taken for silking was the maximoind7.2 days with treatment F

receiving lowest level of fertility (Table 4.6).

Date of harvest did not affect the days to tasgetindays taken for silking.
No significant interaction effect between fertiliigvel and harvest date was noticed
on days taken for tasseling or days taken forrgyki
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Table 4.6 Effect of fertility level and harvest dée on days taken for tasseling

and silking
Treatment Days to 50 % tasseling Days to 50 % silkg

Main plot

F1 52.3 57.2
F2 51.7 54.9
Fs 50.7 54.1
SE(m)_+ 0.28 0.27
CD (0.05) 1.09 1.04
Sub plot

Ha 51.6 55.3
H2 50.6 54.6
Hs 51.6 55.3
Ha 51.4 55.7
Hs 52.6 56.2
SE(m)_+ 0.56 0.73
CD (0.05) NS NS

4.2. Post harvest studies
4.2.1. Plant population

There was no effect of fertilizer application amé of harvest on the plant
population. However, the highest plant count wasmed as 65,800 per hectare in
the treatment F3 receiving maximum quantity ofiliegr (Table 4.7). But, this was
not statistically superior over other levels oftifay. Regarding date of harvest, the
maximum plant population of 65.96 thousand ks realized in treatmenisHvhich

was at par with other treatments.
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Table 4.7 Effect of the fertility level and harvesdate on plant stand and cob

count
Treatment Plant stand at harvest ('000 hd) No. of cobs ('000 h&)
Main plot
F1 63.39 71.47
F2 63.97 76.27
Fs 65.80 76.91
SE(m) + 1.114 0.761
CD (0.05) NS 2.987
Sub plot
Ha 64.27 73.61
H2 63.66 74.63
Hs 64.94 74.22
Ha 63.10 75.96
Hs 65.96 76.01
SE(m) + 1.328 1.171
CD (0.05) NS NS

4.2.2 Number of cobs

The production of green cob was significantly atéelcby variation in fertility
levels. It was observed that the highest numbe7&®10 cobs per hectare was
produced with application of 120 kg N, 60 kg8 and 60 kg KO hal. This was
statistically comparable with the treatment (¥6.27 thousand cobs ‘Ha But, both
the treatments were superior over the plots rewgiVowest level of fertilizer in
treatment & There was no significant effect of various hatwes dates on cob
number (Table 4.7).

4.2.3 Cob length

Variation of fertility level and time of harvestgsiificantly affected the length
of the cob. The longest cobs (29.9 cm) were praodluicehe treatment Freceiving
the highest level of fertility, which was statigtily similar (29.5 cm) with the
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treatment & But, it was superior to fertility level of 40:2® kg N:BOs:K20 hat
(27.9 cm). The length of cob did not increase sicgmtly when those were harvested
beyond 24 days after silking. However, the longadts (30.8 cm) were recorded
when the crop was harvested at 32 days after gildiable 4.8).

4.2.4 Cob girth

Fertility level and date of harvest significantlifected the girth of cob. The
maximum cob girth (16.5 cm) was recorded with aggtion of 120 kg N, 60 kg-Ps
and 60 kg KO halin case of treatment;FStatistically, it was better than other levels
of fertility. The thickest cob (19.1 cm) was haness at 32 days after silking.
Harvesting the crop at 16 days after silking pratucobs with the minimum girth of
13.6 cm (Table 4.8).

4.2.5 Cob weight

Fertilizer application and date of harvesting digantly affected the weight
of the cob with husk. The heaviest husked cob @B4Pcob') was observed with
application of the highest level of fertilizer 3jF However, this was statistically
comparable with the fertility level of 80 kg N, 49 P-Os and 40 kg KO per hectare
(346.6 g coBd). The weight of cob with husk increased steadjtyto 28 days after
silking, but decreased when harvested at 32 dagdkifig. The heaviest husked cob
(371.2 g cold) was observed at 28 days of silking which wadstteally similar with
the treatments harvested at 24 or 32 days afiengi(Table 4.8).

The results obtained regarding the weight of theegrcob without husk
followed the similar trend as that of cobs with ku3he heaviest dehusked
cobs (213 g cob) were recorded in the crop receiving highest leoél
fertilizer in treatment & It was not significantly higher that the plot geg
fertilizer dose of 80 kg N, 40 kg20s and 40 kg KO per hectare (212.6 ¢
cobl). Progress in date of harvest enhanced the weifjtiehusked cob with its
maximum value of 233 g cobat harvesting at 32 days after silking. This was
at par with the results obtained from the plotsvieated at 24 or 28 days after
silking (Table 4.8).
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Table 4.8. Effect of levels of fertility and the hArvest date on cob size and cob

weight
Treatment Length of | Girth of ngght of cob Weight of
cob (cm) | cob (cm) with hush (g) dehusked cob (g)

Main plot
F1 27.9 16.0 314.8 176.1
F2 29.5 16.3 346.6 212.6
Fs 29.9 16.5 349.9 213.0
SE(m)_+ 0.23 0.05 5.57 4.75
CD (0.05) 0.90 0.20 21.87 18.65
Sub plot
Ha 27.1 13.6 254.1 134.7
H2 27.9 14.5 334.1 189.9
Hs 29.5 16.1 360.8 212.5
Ha 30.2 18.0 371.2 232.7
Hs 30.8 19.1 365.2 233.0
SE(m)_+ 0.63 0.12 9.68 7.32
CD (0.05) 1.85 0.35 28.26 21.37

4.2.6. Fresh weight of kernel

The weight of freshly harvested grain or kernel wamificantly affected
by variation in fertilizer application. Heaviest rkel (32.7 g per 100) was
recorded in the treatment receiving maximum qugrdit fertilizer in treatment
Fs. This was not significantly better that the treatrhreceiving 80 kg N, 40 kg
P.Os and 40 kg KO per hectare (32.0 g per 100). It to be mentiotieat
minimum weight (30.3 g per 100) of freshly harvesiernel was recorded with
the fertility level of 40 kg N, 20 kg s and 20 kg KO per hectare. There was
enhancement in weight of fresh grain with progretsarvesting date. Heaviest
kernels (33.8 g per 100) were obtained by harvgstin32 days of silking, which
was at par with the kernels harvested at 24 dags6(§ per 100) and 28 days
(33.4 g per 100) after silking.
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Table 4.9. Effect of fertility level and harvest @te on weight, count and
recovery of kernels

Fresh kernel
Treatment weight Kernels Kernel
(g per 100) per cob recovery (%)

Main plot
= 30.3 336.9 37.6
F2 32.0 345.9 37.7
Fs 32.7 352.4 37.3
SE(m)_+ 0.29 10.40 0.45
CD (0.05) 1.13 NS NS
Sub plot
Hi 284 292.3 34.5
H2 30.2 323.9 37.5
Hs 32.6 365.1 38.1
Ha 33.4 372.4 38.7
Hs 33.8 371.5 38.7
SE(m)_+ 0.75 12.06 0.72
CD (0.05) 2.20 35.21 2.11

4.2.7. Number of kernel per cob

Fertilizer application did not affect the numberkarnel per cob. However,
the maximum number of kernel (352.4 kernel olwas recorded by providing
maximum quantity of fertilizer in treatments.FHarvesting date had significant
influence on the kernel count. There was the maximumber of kernels (372.4) per
cob when harvested 28 days after silking, which stasistically comparable with the

treatments harvested at 24 days or 32 days aftergemce of silk.

4.2.8. Kernel recovery percentage

Maximum recovery of 37.7 per cent was recorded withfertility level of 80
kg N, 40 kg POs and 40 kg KO per hectare. There was increase in recovery
percentage with the progress of harvesting datéoug8 days after silking. Similar
value of kernel recovery (38.7%) was recorded winenwested at 28 or 32 days after
silking. It was statistically at par with kernelcowvery per cent recorded at 20 or 24

days after silking.
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4.2.9. Green cob yield

Fertilizer application has significant effect orelg of green cob. Application
of 120 kg N, 60 kg #s and 60 kg KO ha'produced the maximum quantity (15.63t ha
1) of green cob (Table 4.10). Minimum green cobdyiefl 12.66 t ha was obtained with
the minimum fertility level of 40:20:20 kg Ni®s:K-O hal. The yield of green com
increased with progress of date of harvest. Ther® maximum vyield (15.89 t Rpof
green cob from the treatments harvested at 32 al#grssilking, of course statistically
comparable with yield obtained at 24 and 28 dayeradilking. The treatments
harvested at 16 days after silk emergence prodmisanum quantity (11.88 t h¥

of green cob.

The interaction effect of levels of fertility andadvesting date on yield of
green cob was significant (Table 4.11). Treatmendsided with 120 kg nitrogen, 60
kg phosphorus and 60 kg potash per hectare anedtadsat 32 days after silking
resulted in maximum green cob yield of 17.62t.Hawas comparable with the green
cob yield obtained from the treatments receivin@ kg nitrogen, 60 kg phosphorus
and 60 kg potash per hectare and harvested at 28 alays after silking or the
treatments receiving 80 kg nitrogen, 40 kg phosph@nd 40 kg potash per hectare
and harvested at 28 or 32 days after silking (T4llé).

4.2.10 Green fodder yield

There was enhancement in the yield of fodder dued@ase in fertility level.
Maximum green fodder yield of 36.42 tonne per hecteas realized in the treatment
Fs provided with 120 kg N, 60 kg:Bs and 60 kg KO ha!(Table 4.10). This was at
par with the fodder yield (35.15 t #aobtained from the treatments receiving 80 kg
nitrogen, 40 kg phosphorus and 40 kg potash pematecMinimum yield of 28.26
tonne green fodder per hectare was recorded intrdsment I provided with
minimum quantity of fertilizer. The progress in Wasting date continuously
enhanced the yield of green fodder. Harvestingctiop at the latest date (32 days
after silking) produced maximum of 34.88 tonne grémlder per hectare, which was
statistically similar with the yield obtained whtre crop was harvested at 20 or 24 or
28 days after silking. There was no significanteeffof the levels of fertilizer

application and harvesting date on yield of gresidér.
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4.2.11. Fresh kernel yield

Yield of fresh kernel was significantly affectedtiody fertility level and harvest
date. Application of maximum quantity of fertilizer case of k yielded maximum fresh
kernel (7.86 t hd), which was statistically superior to other levefsfertility. The fresh
kernel yield was the minimum (6.84 than the crops of treatment Feceiving lowest
guantity of fertilizer. The yield of fresh kernedlenced linearly with enhancement of days
taken for harvesting after emergence of silk (Tddl®). Harvesting at 32 days after silking

resulted in yield of the maximum quantity of frésfinel (8.07 t hd).

There was significant interaction effect of theelsvof fertility and harvesting
date on yield of fresh kernel. The treatments plediwith 120 kg nitrogen, 60 kg
phosphorus and 60 kg potash per hectare and hethasB2 days after silking produced
maximum kernel of 8.74 t Ha Of course, this was statistically similar witre tiield
obtained from treatments harvested at 24 or 28 dfgs silking with same level of
fertilizer application or harvesting at 28 or 3¥slafter silking with application of 80 kg
nitrogen, 40 kg phosphorus and 40 kg potash pdatesTable 4.12).

Table 4.10  Effect of levels of fertility and harvet date on yield of green cob,
fodder and kernel

Treatments Yield of green | Yield of green Yield of Harvest index
cob (t hal) | fodder (t hal) | kernel (t ha?) (%)

Main plot

= 12.66 28.26 6.84 30.9
F2 14.62 35.15 7.45 29.3
Fs 15.63 36.42 7.86 29.9
SE(m)+ 0.242 0.433 0.079 0.51
CD (0.05) 0.951 1.700 0.311 NS
Sub plot

Hi 11.88 30.80 6.11 27.9
H2 12.94 32.53 6.97 28.6
Hs 15.22 33.49 7.82 31.2
Ha 15.59 34.69 7.95 31.1
Hs 15.89 34.88 8.07 31.4
SE(m)+ 0.368 0.914 0.146 0.74
CD (0.05) 1.075 2.669 0.425 2.15
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Fig. 4.5. Effect of levels of fertility and harvet date on yield of green cob and
fodder (t hal)

Fig.4.6. Effect of levels of fertility and harvestlate on fresh kernel yield (t hat)
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4.2.12 Harvest index

Variation in quantity of fertilizer application didot have any significant
effect on the harvest index of the crop. Howeveg, treatment with lowest fertility
level resulted in maximum harvest index (30.9 %jyvds statistically similar to other
levels of fertilizer application. Harvesting datedhsignificant affect on harvest index.
The maximum harvest index of 31.4 % was obtaingtl ivarvesting at 32 days after
silking. However, this was not significantly hight#ran the harvest index obtained
from the treatments harvested at 24 or 28 days sifteng (Table 4.10). Harvesting
the crop at 16 days after silking recorded the mum harvest index of 27.9 per cent.

Table 4.11 Interaction effect of levels of fertity and harvest date on yield of
green cob (t hat)

Treatments F F2 Fs
Hi1 11.46 11.66 12.51
H> 12.81 12.57 13.45
Hs 12.88 15.58 17.19
Ha 12.95 16.41 17.41
Hs 13.20 16.85 17.62
HXF FXH
SE(m) + 0.638 0.494
CD (0.05) 1.862 1.442

Table 4.12  Interaction effect of levels of fertity and harvest date on yield of
fresh kernel (t hat)

Treatments R F2 Fs3
Ha 5.95 6.07 6.32
H2 7.25 6.68 6.99
Hs 6.98 7.74 8.74
Ha 7.09 8.26 8.51
Hs 6.93 8.52 8.74
HXF FXH
SE(m)_+ 0.252 0.195
CD (0.05) 0.736 0.570
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4.2.13 Total soluble sugar

Different levels of fertility did not influence thetal soluble sugar content of
the kernel significantly. Moreover, the soluble gaugontent was the maximum with
the treatment fprovided with minimum quantity of fertilizer. Ofoarse, it was
statistically similar with treatments receiving etHevels of fertilizer (Table 4.13).
The soluble sugar content of the kernel was sicpuifily affected in variation in
harvesting date. There was increase in sugar coofethe kernel with progress of
harvesting date after emergence of silk. The mamintotal soluble sugar (12.9 %)
was recorded in the treatments harvested 24 dags sifk emergence. But it was
statistically comparable with the crops harveste#8adays after silk emergence. The
significant effect of variation in fertilizer apphtion and harvesting date was not
observed on sugar content of the kernel.

Table 4.13  Effect of levels of fertility and harvet date on sugar content and
protein content

Treatment Total soluble sugar (%) Protein content ¢o)
Main plot

F1 10.87 6.64
F2 10.60 7.36
Fs3 10.27 7.47
SE(m)_+ 0.243 0.145
CD (0.05) NS 0.569
Sub plot

Hi 7.7 6.98
H2 8.9 7.03
Hs 12.9 7.10
Ha 12.7 7.31
Hs 10.8 7.35
SE(m)_+ 0.229 0.084
CD (0.05) 0.669 0.246

4.2.14. Protein content

Fertilizer application significantly affected theogein content of kernel. The
treatment F3 receiving maximum quantity of feralizecorded maximum content of
protein (7.47%). It was statistically comparablethwihe values obtained with

application of 80 kg nitrogen, 40 kg phosphorus @tdkg potash per hectare.
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Minimum protein content of 6.64 per cent was reedrih F1 with lowest level of

fertilizer application. Variation in harvesting dahad significant influence on the
protein contain of the kernel. Protein contain @ased with the progress of the
harvesting date.

Harvesting the crop at a later date i.e. at 32 ddier silking resulted in
maximum kernel protein content of 7.35 per centb(€a4.13). However it was
statistically similar with the protein content (I9%) obtained from the plots
harvested at 28 days after silk emergence. Thefggnt effect of variation in
fertilizer application and harvesting date was abserved on the protein content

of the kernel.

4.3. Nutrient content

4.3.1. Nitrogen

Variation in fertility level significantly affecteditrogen content of both grain
and straw. Maximum nitrogen content (1.20%) of mraould be realized in the
treatment & receiving the highest quantity of fertilizer, whiavas statistically
comparable with application of 80 kg nitrogen, 49 phosphorus and 40 kg potash
per hectare. Minimum nitrogen content (1.06%) ohigrwas observed when
N:P.Os:K20O were applied @ 40:20:20 kg per hectare. The maxincontent of
nitrogen (0.43%) was recorded with applicationha& highest level of fertility i.e. 120
kg nitrogen, 60 kg phosphorus and 60 kg potashheetare. It was found to be
statistically similar with the treatments receivi@@ kg nitrogen, 40 kg phosphorus
and 40 kg potash per hectare. The nitrogen cortetiie grain was significantly
affected due to variation in dates of harvestinge €rops harvested after 32 days of
silking had maximum nitrogen content of 1.18% ie tjrain (Table 4.14). But, this
was not statistically superior to the crop harveésa¢ 28 days after silking. The
nitrogen content of grain was the minimum (1.12When the crop was harvested at
16 days or 20 days after silking. The nitrogen eohbf stover was not affected by
variation in date of harvest. However, nitrogenteah of stover was the maximum
(0.41%) when the crop was harvested at 32 dayssilikéng. The interaction effect of
the fertility level and harvesting date on nitrogemtent of grain and stover was not
found significant.
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4.3.2 Phosphorus

Neither variation in fertility level not differentlates of harvest had any
significant effect on the phosphorus content ofrgead straw. However, treatment F
receiving highest level of fertility recorded maxim phosphorus content in the grain
(0.37%). The phosphorus content was the minimuth38 per cent in the grain when
minimum fertilizer applied to the crop as in theseaf k. The treatmentFreceiving
maximum quantity of fertilizer exhibited maximumagsphorus percentage (0.20%) in
the stover (Table 4.14). The phosphorus contegraih was the maximum (0.38%)
when harvested at 32 days after silking. Maximumnceatration (0.20%) of
phosphorus was recorded in stover when harvest&P alays after silking. The
phosphorus content of stover was the minimum (0)188tn the crop harvested 16
days after silking.

Table 4.14 Effect of levels of fertility and harvet date on nutrient content (%)

Treatment Nitrogen Phosphorus Potassium
Main plot Grain Stover Grain Stover Grain Stover

F1 1.06 0.34 0.35 0.19 0.49 1.15
F2 1.18 0.40 0.36 0.19 0.51 1.16
Fs 1.20 0.43 0.37 0.20 0.52 1.16
SE(m)+ 0.023 0.011 0.007 0.006 0.013 0.026
CD (0.05) 0.091 0.041 NS NS NS NS
Sub plot

Hi 1.12 0.38 0.34 0.18 0.49 1.14
H2 1.12 0.38 0.35 0.19 0.50 1.15
Hs 1.14 0.39 0.36 0.19 0.51 1.15
Ha 1.17 0.39 0.36 0.19 0.52 1.16
Hs 1.18 0.41 0.38 0.20 0.52 1.17
SE(m)+ 0.014 0.009 0.009 0.007 0.008 0.006
CD (0.05) 0.039 NS NS NS NS 0.019

4.3.3 Potassium

Fertilizer application did not have any significaftect on potassium content
of either grain or stover. However, potassium conta grain was the maximum
(0.52%) with the crop receiving maximum fertilizzs in case of &~ The crops in the
treatment & receiving highest quantity of fertilizer exhibitéde highest content of
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potassium (1.16%) in stover, of course the valug s&ane in case obETable 4.14).
The potassium content of grain was not significgaaffected by variation in date of
harvest. But, date of harvest significantly affectbe potassium content of stover.
The potassium content of stover was the maximurt7fs) when the crop was
harvested at 32 days after emergence of silk. ldatwas statistically at par with the
treatment harvested at 28 days after emergencdkofTie potassium content of
stover was the minimum (1.14%) when harvested atdags after silking. The
interaction effect between fertility levels and thervesting date on potassium content

of either grain or stover was not significant.

4.4. Uptake of nutrients
4.4.1. Nitrogen

Variation in fertilizer application significantlyffected the removal of nitrogen
by both grain and stover. Maximum quantity of rgeea was taken up by the grain
(47.0 kg ha) in the treatment Freceiving maximum quantity of fertilizer. This was
significantly higher than other levels of fertilizeapplication. There was also
maximum uptake of nitrogen by the stover when tltop avas applied with 120 kg
nitrogen, 60 kg phosphorus and 60 kg potash peafe¢Table 4.15). But it was
statistically similar with the fertility level ofBkg nitrogen, 40 kg phosphorus and 40
kg potash per hectare. Minimum quantity of nitrogeas taken up by grain (36.4 kg
ha?) and stover (29.2 kg Hawhen the crop was fertilized with 40 kg nitrog@0 kg
phosphorus and 20 kg potash per hectare.

Removal of nitrogen uptake by the grain and tlogestwas also significantly
affected by variation in date of harvest. The maxmquantity of nitrogen (47.7 kg
ha') was taken up by the grain in the treatments Isaedeat 32 days after silk
emergence. However, it did not differ statisticdtlym the treatments harvested at 18
days after silk emergence. Plots when harvesteticatlays after silk emergence,
depicted lowest quantity of nitrogen (34.2 kg‘haptake by the grain. The removal
of nitrogen by stover followed similar trend withagimum uptake (43.3 kg Hafrom
the treatments harvested at 32 days after silkihgs was statistically at par with the
plots harvested at 24 or 28 days after silking. limum of 35.4 kg nitrogen per
hectare was removed by the stover when the crophaagested at 16 days after
silking. There was no interaction effect of fetyillevel and the harvesting date on

nitrogen uptake of grain or stover.
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4.4.2 Phosphorus

The variation in quantity of fertilizer applied sifjcantly affected the quantity
of phosphorus removal by grain and stover. Maximguantity of phosphorus was
removed by the grain (14.5 kg Haand the stover (21.4 kg fafrom the plots
provided with 120 kg nitrogen, 60 kg phosphorus &¥dkg potash per hectare
(Table 4.15). With respect to phosphorus removatheygrain, this was statistically
higher than other levels of fertilizer application.case of phosphorus removal by the
stover, it was found similar with application of B@ nitrogen, 40 kg phosphorus and
40 kg potash per hectare. The treatmenwkh lowest level of fertility exhibited

minimum removal of phosphorus both by grain andesto

Table 4.15  Effect of levels of fertility and harvet date on uptake of nutrients

(kg ha)
Treatment Nitrogen Phosphorus Potassium
Main plot Grain Stover Grain Stover Grain Stover
F1 36.4 29.2 12.1 16.5 16.9 97.1
F 441 42.6 13.3 19.7 19.0 122.5
Fs 47.0 46.6 14.5 21.4 20.4 127.1
SE(m)_+ 0.67 1.51 0.24 0.52 0.57 2.79
CD (0.05) 2.63 5.93 0.95 2.05 2.23 10.95
Sub plot
Hi 34.2 35.4 10.5 16.9 14.9 105.7
H2 39.1 37.4 12.1 19.0 17.4 112.2
Hs 44.6 39.9 14.0 194 19.9 115.8
Ha 46.7 41.4 14.5 20.2 20.6 121.1
Hs a47.7 43.3 15.2 20.8 21.1 123.1
SE(m)_+ 0.92 1.29 0.42 1.01 0.46 3.12
CD (0.05) 2.70 3.78 1.22 NS 1.35 9.12

Harvesting the crop at 32 days after emergencermfle flower resulted in
maximum removal of phosphorus (15.2 kgthay the grain (Table 4.15). Moreover
such uptake value was similar with the treatmentsdsted at 24 or 28 days after silk
emergence. There was removal of minimum quantity@b kg ha by the grain

when the crop was harvested at 16 days after gilkihere was no effect of
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harvesting date on phosphorus uptake by stover.edery harvesting the crop at 32
days after silk emergence recorded maximum phosgh@moval of 20.8 kg Haby
the stover. There was minimum phosphorus uptakeé® kg ha by stovewhen the
crop was harvested at 16 days after silking (T&bl&). There was no interaction

effect of fertility level and date of harvest onggphorus uptake of grain or stover.

4.4.3 Potassium

The effect of fertility level was significant on fassium removal by the grain
and the stover. Application of maximum quantity feftilizer (F3) resulted in
maximum removal of potassium by the grain. This wsi@sistically comparable with
the treatment Fprovided with 80 kg nitrogen, 40 kg phosphorus 46dkg potash per
hectare. The potassium removal by the stover wasriziximum of 127.1 kg Hain
the treatment $receiving highest level of fertility. It was gtdtcally at par with the
plots receiving 80 kg nitrogen, 40 kg phosphorud 4@ kg potash per hectare. The
potassium removal by grain (16.9 kg'hand stover (97.1 kg Hawas the minimum
with application of 40 kg nitrogen, 20 kg phospand 20 kg potash per hectare
(Table 4.15).

Date of harvest also significantly affected the rgitg of removal of
potassium by the grain and the stover. The remaivpbtassium by the grain was the
maximum of 21.1 kg h&from the treatments harvested at 32 days aftengil It was
statistically comparable with the treatments haeesat 24 or 28 days after silk
emergence. There was minimum removal of potassi#® (kg hd) by the grain
when the crop was harvested at 16 days after silkrgence. Similar trend was
followed for potassium uptake by stover with maximuptake of 123.1 kg Nafrom
the plots harvested at 32 days after silking. I6wtatistically at par with the plots
harvested at 24 or 28 days after silking.

There was minimum removal of potassium (105.7 k¢) fimm the soil by the
stover with earliest harvest of the crop at 16 detexr silk emergence. The interaction
effect of fertility level and harvesting date wast fiound significant with respect to

removal of potassium by the grain or stover.

4.4.4 Total Nutrient uptake (N+RPOs+K20)
Fertilizer application significantly affected toteémoval of major nutrients

viz. Nitrogen, phosphorus and potassium eitherviddally or in combination. The
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maximum removal of three nutrients (277.0 kghhaas recorded with the treatments
receiving 120 kg nitrogen, 60 kg phosphorus andkgQootash per hectare. This
removal was superior over all other levels of feer application (Table 4.16).
Removal of maximum quantity of these nutrients widlially viz. 93.6 kg nitrogen,
35.9 kg phosphorus and 147.5 kg potassium per teeatas realized with highest
level of fertilizer application i.e. 120 kg nitroge60 kg phosphorus and 60 kg potash
per hectare.

Total uptake of nitrogen, phosphorus and potassiadividually or in
combination (N+BOs+K20) were significantly affected by date of harvest.
Harvesting the crop at 32 days after silking reedrdnaximum nutrient uptake of
271.2 kg hd, which was at par with harvesting at 28 days afiking. Harvesting at
16 days after silking recorded the minimum nutrigptake of 217.6 kg haby the
crop (Table 4.16). There was no interaction eftédertility level and date of harvest

on removal of these nutrients.

Table 4.16 Effect of fertility level and harvest dte on removal of nutrients (kg ha)

Treatment Nitrogen Phosphorus Potassium Total
Main plot
F1 65.6 28.6 114.1 208.3
F 86.6 33.0 141.5 261.1
Fs 93.6 35.9 147.5 277.0
SE(m)_+ 1.10 0.57 2.86 2.89
CD (0.05) 4.33 2.25 11.21 11.36
Sub plot
Hi 69.6 27.4 120.6 217.6
H2 76.5 31.1 129.6 237.2
Hs 84.5 33.4 135.7 253.6
Ha 88.1 34.7 141.7 264.5
Hs 91.0 36.0 144.2 271.2
SE(m)_+ 1.83 1.06 3.17 5.48
CD (0.05) 5.33 3.08 9.25 15.99

4.5 Economics

Fertility level and date of harvest significantlyfluenced the economics of
sweet corn cultivation. The cost of cultivation wasre in case of highest fertility

level (R) because of additional expenditure incurred fghkr quantity of fertilizer
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and its application. There was maximum gross incofiRs 1,62,117 h§ maximum
net return of Rs 1,08,732 fhaand highest benefit-cost ratio of 3.03 realized in
treatment & with highest level of fertility. These values haween found statistically
at par with application of 80 kg nitrogen, 40 kgopphorus and 40 kg potash per
hectare (Table 4.17). The treatment&ceiving 40 kg N, 20 kg-Ps and 20 kg KO
ha?realized minimum net profit of Rs 81,882 *hand minimum benefit-cost ratio of
2.63. There was 32.8 per cent enhancement of henraith application of 120 kg
nitrogen, 60 kg phosphorus and 60 kg potash petatee@s compared with the
fertility level of 40 kg nitrogen, 20 kg phosphoraisd 20 kg potash per hectare.

Table 4.17. Effect of fertility level and harvest dte on economics (RS)

Treatments cu(I:t(i)vSatti(gn Gross income Net profit Ber;zf[litc;cost
Main plot
F1 50370 132252 81882 2.63
F 52155 153193 101038 2.93
Fs 53385 162117 108732 3.03
SE(m)_+ 228 2429 2522 0.053
CD (0.05) 896 9537 9899 0.208
Sub plot
Hi 51256 124292 73036 2.42
H2 51528 135285 83757 2.63
Hs 51789 158864 107075 3.06
Ha 52350 162237 109887 3.09
Hs 52925 165257 112332 3.12
SE(m)_+ 344 3714 3687 0.072
CD (0.05) 1003 10841 10763 0.210

The crop harvested at 32 days after silk emergesaiized maximum gross
income of Rs 1,65,257 and net profit of Rs 1,12,882hectare. The gross return and
net profit obtained with harvesting at 32 days rafiéking were statistically at par
with the treatments harvested at 24 or 28 days siteng. Harvesting the crop at 16
days after silk emergence recorded minimum val@iggass income (Rs 124292 Ha
and net profit (Rs 73036 fpalong with benefit-cost ratio of 2.42 (Table 4.1The
interaction effect of fertility level and harvegjirdate on economics of sweet corn

cultivation was not found significant.

e D e —
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DISCUSSION

Observations recorded during experimentation aaboghted in the previous
chapter. In this chapter, the effects of treatmants possible causes are explained to
derive the probable reasons of the findings. Basedvailable literature; the possible
effects of the levels of fertility and harvestingtel on plant growth, yield attributing
factors, productivity of green cob and fodder, realoof various nutrients and

economics of cultivation are depicted with possiiel@sons.

5.1 Crop growth and development

Maize is the most versatile crop, which can béatly grown under different
agro-climatic situations (Singét al., 2005). Variation in local weather parameters
directly affects the growth and development of . The growth process of maize
is restricted when exposed to extreme temperatgate for a prolonged period. A
prolonged exposure to temperature below@Glecreases leaf expansion (Miedema,
1982). The average of the minimum weekly tempeeatiaried in between 13.2 to
19.1 degree Celsius. This is above the minimum &satpre requirement for growth
of maize crop. Zaidi and Singh (2005) opined thptimum temperature range
between 30-3%& is suitable for shoot, root and leaf developmditte average of
maximum weekly temperature was in the range fron3 22 to 30.4°C, which was

close to the required temperature for growth aneid@ment of the crop.

The genetic potential of a variety and the enwvimmental factors are mostly
responsible for growth and development of any pl&®velopment of shoot is the
cumulative effect of growth of leaf with regards ite humber & size, node and
internode. Increase in plant height is the effédhmot growth, which was influenced
by the levels of fertility. Enhanced level of féider application to the level of 120
kg nitrogen, 60 kg phosphorus and 60 kg potastpetare produced tallest plants
at all stages of crop growth due to accelerateags® of cell division and other
physiological activities. The findings are in confoty with the results obtained
by Raoet al. (2020) and Jaét al. (2009). The rate of growth of plant height
attained its maximum during 45-60 days after sowtingt coincides with tassel
emergence (Fig. 4.1).
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Leaf area index (LAI) is crucial for efficient utihtion of solar radiation that
contributes to dry matter accumulation througheased photosynthetic activity. The
leaf area index increased constantly with duratibthe crop till harvest; but the rate
of increase was comparatively higher up to 60 dafter sowing (Fig. 4.2).
Commencement of reproductive stage with tassel genee restricted initiation of
new leaf, which brought a plateau in enhancemetaifarea index. Timely release
of adequate quantity of plant nutrients as in aafshe maximum level of fertilizer
application resulted in the highest value of leafaaindex at all the stages of plant
growth. This finding is in agreement with the résubtained by Raet al. (2020).

Increase in LAI due to application of higher dasefertilizer increased the
photosynthetic activity thereby enhancing accunmatof dry matter at various
growth stages of the crop. The highest level dfilizer application resulted in the
maximum quantity of dry matter production of 853j0m? at harvest due to
maximum plant height (183.7 cm) and highest leahandex (4.24). Adequate supply
of plant nutrients might have accelerated cellsdlon, which had resulted in higher
dry matter production. Similar findings have beeparted by Singlet al. (2019),
who obtained maximum dry matter production with laggion of N, BOs and KO
@ 120, 60 and 40 kg #a Deficient supply of plant nutrients due to apation of
lowest level of fertilizer was the cause for lowagtity of dry matter accumulation at
different stages of crop growth (Fig. 4.3).

Rapid growth of various plant parts due to higherel of plant nutrients
resulted in higher crop growth rate with higheseleof fertility. The crop growth rate
was significantly influenced by variation in feityl level up to 45 days after sowing
because of availability of plant nutrients in adaguquantity, which was received
from basal application of highest level of ferilitlt is in confirmation with the
opinion expressed by Akpan and Udoh (2017), whomrsed that increase in quantity of
applied fertilizer resulted better growth of sweetn. Availability of adequate quantity of
plant nutrients in case of highest fertility leagcelerated the process of plant growth,

which was reflected in earliness of tasseling dkitg.

5.2  Yield and yield attributes

Promotion of physiological activities with avail&ity of adequate quantity of

plant nutrients hastens various yield attributiragtérs of sweet corn. Maximum
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number of heaviest cobs were harvested with agitaf 120 kg N, 60 kg #s and
60 kg KO hal, being statistically comparable with the fertiligvel of 80:40:40 kg
N: P.0s:K20 hal. Inadequate availability of various plant nutrierin case of
minimum level of fertilizer application was the matause for reduction of yield
attributes like cob number (71.47 thousand)haob weight with husk (314.8 g) and
hundred kernel weight (30.3 g) with application 48::20:20 kg N:BOs:K20O ha'.
Development of reproductive structure such as nunadeovules is affected by
deficient supply of plant nutrients at reproductstage. Inadequate supply of plant
nutrients at flowering stage with lowest level a@frtilizer application negatively
affected the number and weight of kernel, whichultesl in low yield of green cob
and kernel. Deficiency in plant nutrients at repuctive stage might be the cause for
reduction in kernel and ear production. Similarigtrient deficiency at later stage
might have resulted in leaf senescence due to dimim of photosynthesis, which
was reflected in production of green cob and fodd&pplication of highest level of
fertilizer produced maximum number (76.91 thousdiad) of longest (29.9 cm),
thickest (16.5 cm) and heaviest green cob with 1{84R.9 g). Shantt al. (2012) from

Hyderabad also reported similar findings.

Adequate supply of plant nutrients at all the cgypwth stages in case
highest level of fertilizer application resulted time highest production of green
cob (15.63 t hd) and fresh kernel (7.86 t fia Dangariyaet al. (2017) also obtained
maximum yield of green cob (8.10 tHawith per hectare application of 120 kg nitrogen
and 60 kg phosphorus. Yield of green cob and fkeshel are directly influenced by
various yield attributing characters. Increasesimgth of cob due to enhanced quantity
of nutrient availability for a longer period undée highest level of fertility resulted
in production of heaviest kernels and thereby iaseel in kernel yield. Supply of
plant nutrients in higher quantity during crop gtbwstages created a favourable
environment for better growth and vyield of crop.isThas produced 23.5 per cent
more green cob, 28.9 per cent more fodder and der.@ent more kernel yield with
fertility level of 120:60:60 kg N:¥Ds:K.O ha' than application of 40:20:20 kg
N:P.0s:K20 ha' (Table 4.10).

Precision in time of harvest is very much importemensure better yield of
good quality sweet corn (Ruahal., 1999). In case of delayed harvest, the crop gets
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more time for photosynthesis and thereby more aottion of assimilate. The
length and girth of the cob increased progressiwetii progress in harvesting date,
but the growth was not significant after 24 dayssitKing (Table 4.8). The number
and weight of kernel attained their optimum valué®n the crop was harvested at 24
days after silking. All these factors contributedobtain optimum yield of green cob
(15.22 t hat) and fresh kernel (7.82 t fipin the treatments harvested at 24 days after
silking. Although there was marginal enhancementield by harvesting beyond this
date, the increase was not significant due to senes of lower leaves. Under
Thailand situation, Sumitret al. (1992) recommended 16-22 days after 50 % silking
stage as the appropriate time for harvest of sweet. Optimum quantity of green
cob was obtained from the plots applied with 12@60kg N:POs:K.O ha! and
harvesting at 24 days after silking.

Highest fertility level contributed remarkably tdbtain tallest plants and
maximum dry matter accumulation, which was refldagtemaximum yield of 36.42 t
ha'! green fodder due to adequate supply of plant entsi The photosynthetic
activity was continuously maintained throughout theopping season through
availability of plant nutrients at higher level mlanced quantity, which has resulted
in production of maximum quantity of green with thigghest fertility level (Table
4.10). This is in agreement with the findings repdrby Mathukiaet al. (2014) and
Rathodet al. (2018). Although fodder yield was increased uB2adays after silking,
the rate of growth was decelerated after 24 daysileing due to reduction in

photosynthetically active leaves at the later staigeproductive phase.

5.3  Quality of sweet corn

The quality parameters of sweet corn are mainljuarfced by total soluble
sugar content of kernel. The quantity of total btdusugar present in the kernel is
largely dependent on the harvesting date. Thelesg sugar content in the kernel at
the early part of grain formation, which was evidesh from the lowest sugar content
(7.7 %) of the kernel harvested at 16 days afté&mngj. Subsequently, total soluble
sugar content of kernel increased to attain itsimam value of 12.9 per cent at 24
days after silking and then after it started wantug to conversion of sugar into
starch. Hence, the sugar content of kernel tradersa parabolic path from 16 to 32
days after silking with its peak at 24 days aftiékirsy. Mehtaet al. (2017) also
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advocated harvesting at 24 days after pollinatmnkitain maximum brix percentage
of super sweet corn. Of course, Khandetrial. (2011) recorded maximum sugar
concentration of kernel at 20 days after pollinati@he soluble sugar content of
kernel was the maximum (10.87 %) with the loweselef fertilizer application due

to diminution in nitrogen supply at reproductivag of the crop.

As nitrogen is the integral part of protein synibesicrease in fertility level
increased the protein content of kernel due to aakeqsupply of nitrogen at the
reproductive stage. This is in conformity with tfiedings by Sunitha and Reddy
(2012), who recorded the highest protein contenkemel with highest level of
fertilizer application. Protein content of the kelrincreased constantly with progress
of date of harvest attaining its maximum value d@57per cent at 32 days after
silking, although the optimum value was obtaine@&dtlays after silking.

5.4 Nutrient uptake

The highest level of fertility enabled the cropgiet adequate quantity of plant
nutrients from the soil, which ultimately createohducive condition for extensive
root growth to absorb higher quantity of plant rerits from an extended volume of
soil. The quantity of nutrient uptake by plant eflected in the yield and nutrient
content of the produce. Removal of major nutriesutsh as nitrogen, phosphorus and
potassium was at their peak in the treatments viecethe highest level of fertility,
obviously due to non-deficient supply of these eutis during crop growth stages.
There was enhancement in uptake of all the thrésents in combination by 33 per
cent with highest fertility level as compared witlwest level of fertility. There was
higher quantity of nutrient removal in case of laghlevel of fertilizer application
due to maximum vyield coupled with higher nutriemintent of grain and stover.
Sunitha and Reddy (2012) also reported remarkalolease in removal of nitrogen,
phosphorus and potassium with successive enhanteimequantity of applied
nutrients. Meenaet al. (2007) also observed maximum uptake of NPK with

application of 120 kg N hlunder Guijarat situation in rabi season.

The uptake of NPK significantly increased with prexs of the harvest date up
to 28 days after silking, may be due to longer tlonafor absorption of the nutrients
by the plant. The uptake of plant nutrients by kérand stover were positively

affected by duration of the crop. Maximum uptakenatrients was observed with
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harvest at 32 days after silking although it wasistically similar with harvest at 28

days after silking. The senescence of lower leargsslow down of photosynthetic

activity at the tail end of crop growth might haagested the process of nutrient
uptake by the crop.

55 Economics

Yield of green cob and fodder considerably infliethe profit obtained from
sweet corn cultivation. Application of the highdstel of fertilizer resulted in
maximum net profit and highest benefit-cost ratzduse of higher yield from green
cob and green fodder. Kumar and Chawla (2018) @imgh et al. (2019) also
recorded increased net profit with increased lefelertilizer application in sweet

corn.

There was increase in net profit and benefit-cab iwith progress in date of
harvest up to 24 days after silking. The net prgiis 1.07 lakh 8 was optimally
high when the crop was harvested at 24 days afléng due to optimum vyield of
sweet corn and fodder. There was 46.6 per cengaserin net profit with harvesting
at 24 days after silking as compared with the dnepvested at 16 days after silk

emergence because of more yield obtained from grelerand green fodder.

Higher soluble sugar content of kernel from thepcroarvested at 24 days
after silking might have increased the market ptiea could nullify the additional
benefit of higher yield by harvesting beyond theted Additionally, early harvest
would make the land free for growing the subseqeenps. Hence, it is prudent to

harvest sweet corn crop at 24 days after silking.

R - ——
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SUMMARY AND CONCLUSION

Sweet corn cultivation is gaining popularity amaihg farming community
due to its sweetness and increasing market dentselopment of location specific
technology can enable the farmers to grow sweet goder diversified agro-climatic
situations. Among various agronomic managementtioes; nutrient management
and time of harvest play a vital role in decidihg tyield and quality of sweet corn.
The crop can be better managed for obtaining optingield and higher profit with
precise adoption of such technology. There is pauni research information on
effect of date of harvest regarding quality anddpiativity of sweet corn. With this
backdrop, a field experiment was conducted to deter the effect of fertility level
and harvesting date on plant growth and yield oéetwcorn. Research findings,
recorded in the course of experimentation, are samzed below to infer the

conclusion.

1. The plant height increased rapidly during 45 andié@s after sowing due to

emergence of tassel in the reproductive phase.

2. Leaf area index increased at a faster rate tilldéfs after sowing and

subsequently, the rate of growth was at a plateau.

3. Increase in fertility level up to the highest lewéffertility i.e. 120 kg N, 60 kg

P.Os and 60 kg KO per hectare increased the leaf area index.

4. Maximum dry matter (853.0 g f) was accumulated at harvest stage with the

highest level of fertilizer application.

5. The growth rate of the crop increased in an acatddrmanner till 60 days
after sowing and then after the growth was slowaard

6. Application of 120 kg N, 60 kg®s and 60 kg KO ha' induced earliness in

emergence of tassel and silk as compared with ¢thels of fertility.

7. Longest (29.9 cm) cob with maximum girth (16.5 owgs produced in the
treatments receiving the highest level of fertilize
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8. Harvesting after 32 days of silking resulted in imaxm length (30.8 cm) and
girth (19.1 cm) of the cob.

9. The weight of green cob with husk was maximum (84%).in the treatment

receiving maximum quantity of fertilizer.

10.Weight cob with husk increased significantly uphrvesting at 24 days after
silking (360.8 g).

11.Fresh kernel weight (32.7 g hundf@dwas maximum with application of
120:60:60 kg N:POs:K20 hatl, which was statistically at par with the fertility
level of 80:40:40 kg N:#Ds:K20 ha'.

12.There was no significant difference in kernel cooeit cob, when the crop was

harvested at 24, 28 or 32 days after silking.

13.Weight of fresh kernel attained the maximum valg®.§ g hundred) when
harvested at 32 days after silk emergence, but# statistically comparable

with the treatments harvested at 24 and 28 dags sifk emergence.

14.Maximum yield of green cob (15.63 t"Hawas realized with application of
120:60:60 kg N:POs:K20 ha'.

15.The green cob yield of 15.22 t-havas optimum in the treatments harvested

at 24 days after silk emergence.

16.A maximum of 36.42 t h fodder yield was realized with application of
120:60:60 kg N:ROs:K20 ha.

17.Application of 120:60:60 kg N2®s:K-0 ha' resulted in maximum yield of
fresh kernel (7.86 t h.

18.Yield of fresh kernel increased significantly widhte of harvest up to 24 days
after silking (7.82 t hd).

19.Harvesting the crop at 24 days after silking resliin the maximum (12.9%)

total soluble sugar content of kernel.
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20.Application of 120 kg N, 60 kg#®s and 60 kg KO hatresulted in maximum
content of nitrogen in grain (1.20 %) and stoved80%).

21.The maximum removal of 93.6 kg N, 35.9 kg P and.34g K per hectare by
the crop provided with 120:60:60 kg N@:K .0 hat.

22.Crops harvested at 32 days after silk emergencevetn91.0 kg N, 36.0 kg P
and 144.2 kg K per hectare, which was higher tharadates of harvest.

23.Crops receiving highest level of fertilizer i.e.01@0:60 kg N:POs:K20 hat
realized the highest net return of Rs 1,08,732 lpmstare and maximum

benefit-cost ratio of 3.03.

24.0ptimum net profit of Rs 1,07,075 per hectare waisioed by harvesting the
crop at 24 days after silk emergence, which wassstally comparable with
the treatments harvested at 28 and 32 days dftegraergence.

CONCLUSION

Fertilizer application at 120:60:60 kg N®:K20 ha' with harvesting at 24
days after silking may be advocated for obtainipgmoum yield of green cob and
fodder with optimum net profit. This will ensurerkiasting good quality sweet corn
with maximum sugar content in the kernel to fetatody market price. Further,
harvesting the crop at 24 days after silking wilable to take the subsequent crop in

the same field without sacrificing the yield or fit.o

e * r——
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