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ABSTRACT

An experiment was conducted at the research farm center of Samhiggin Bottom institute of agriculture Science
and Technology to investigate the effect of organic and inorganic source of Nitrogen on growth and yield attributes of
summer Maize (Zea mays.L). The experiment is a three factorial combination testing Urea, Farmyard manure (FYM) and
poultry manure (PM) at the various rates.The result gives a significant outcome on plant height, number of leaves and dry
weight with the combination of 90 kg N + 15 kg N FYM + 15 kg N through PM ha™

KEYWORDS: Urea, FYM, and PM
INTRODUCTION

Maize is one of the world’s leading crops cultivhia many parts of the world. It is one of the intpat cereal
crops in the world agricultural economy, both asdfgrains for human, especially in the developimgley and fodder and
feed for cattle and poultry and industry (Choudh&y2012). Nitrogen is the key element in cropwgfoand is the most
limiting nutrient that reduce yield in maize plaim Indian soils and many parts of the world (Mgéb al., 2007).
The importance of nitrogen for increasing the yie#s been widely accepted. Nitrogen is a vital tphartrient and a major
yield determining factor required for maize prodaict It is an important nutrient for the growth whlize. Balko and
Russel, (2000) reported that Nitrogen fertilizatlad variable effect on the ear number per pladtesar length of maize.
Lack of nitrogen may interfere with some metabaglite maize; it is the basis of plant growth and esalp to 4% of dry
matter of plants. Studies have shown that the fisertventional fertilizer alone as sources of rarits to plants, especially
in intensive cultivation, that may not be enoughhds also some detrimental consequences on théksoilepletion of
micronutrients, which may lead to decrease in giefdd (Hepperlyet al., 2009). It also gradually leads to decrease ih so
structures and leaching of the excess fertilizepatlute ground water and the surrounding areass ttausing great
pollution (Singh, 2000).

The organic manures are other sources of nitrogbith have been in use for ages and are used teaise soil
fertility and yield (Kolay,2007; Mir and Quadri, @9). Apart from supplying almost all the nutriefiés plants, organic

manures also improved the physical, chemical antbgical properties of the soils (Darzi and HajSky2012). Organic

I mpact Factor(JCC): 3.6754 - This article can be downloaded from www.impactjournals.us |




[48 Rohullah.R & M. L Bubarai |

fertilizers have beneficial effect, including, ieased soil organic matter, cation exchange capaaitlybuffer capacity,
increased mobility and availability of P and micatnients due to organic matter complexation, inseglasoil water and
nutrients holding capacity, improved soil structutecreased bulk density, increased infiltratiod esduced frequency of
plant diseases ( Jotehal.,2016; Oson and Papworth 2006)

Deficiency of nitrogen on maize causes yellowindeaff margins and decrease in grain yield. It affects plant
weight, dry matter production, decrease in chloytipand soluble protein content and poor plant gloDing et al.,
2005). The present study was initiated to investighe effect of different sources of organic amorganic nutrients on

growth and yield of Maize.
MATERIALS AND METHODS

The experiment was conducted at the research Faehmol of Agriculture,Allahabad SHUATS, during tAaid
season.The Crop Research Farm is located’22%2" N latitude 8150' 56"E longitudes and 98 m altitude above the
mean sea level. This area is situated on the gigl#t of the riverYamuna and by the opposite side of Allahabad Rewa
Road about 5 km away from Allahabad city. The ebilhe experimental field located in the Centrah@eatic alluvium is
neutral. Pre-sowing soil samples were taken frate@h of 0 to 25 cm with the help of an auger aixeththoroughly to
prepare a composite sample. The composite sampes used for the chemical analysis. The soil waslysdoam in
texture, low in organic carbon and medium in avwddanitrogen. The experiment is a three factor&t lout in
Randomized Block Design, comprising of 10 treatmeombinations each replicated three times. Treaisnerere
randomly arranged in each replication, divided ihfoplots. The experimental field was thoroughlguyghed by tractor
followed by harrowing and brought to fine tilth.uBbles and weeds were picked up from the field #wedland was
leveled with the help of rake and the plots wemnaeated according to layout. Fertilizers were iggphs side placement,
for which 4-5 cm deep furrows were made along teedsrows with a hand hoe. The nutrient sources wera, and
organic fertilizer (Farm yard manure and Poultrynon@) at the rate of 120, 90,60, 45 and 30 k§ Nitrogen was applied
in three split doses % nitrogen, at the time ofisgvand remaining ¥ nitrogen at 30 days after sgwaind ¥ nitrogen at
60 days after sowing. Seeds were drilled at 3-4lepth in a straight line at a distance of 25 cnmfpia plant and 60 cm

row to row distance.

Plant heights were measured with the help of scata the ground level up to the growing tips. Teservations
of the tagged plants were recorded at differentvtfiostagesyiz., 20, 40, 60, 80 and 100 DAS. The average height o
plants of each replication was recorded. Similatig, number of green leaves of maize was also deddoy counting. Dry
weight of maize plarit with root was recorded at 20, 40, 60,80 and 10G ¥ uprooting three plants randomly in each
plot. These plants were chopped into small piecesar dried. After air drying samples from eachtphere kept in an

electric oven at 70°C for 72 hours. The averagewdight of samples was recorded and expressegbliang*
RESULT AND DISCUSSIONS

The result for the routine analysis indicate thi sEaction to be neutral (pH 7.8) which is in comhity with
what Das (2016) reported on soil of the area. Tdils are alluvial in origin and soil reaction rasgegetween neutral and
calcareous in nature. The EC value recorded wastniios/cm and it falls within the low salinity c#fecation value as

suggested by Dunkle and Merkle (1984). The orgaaibon and nitrogen of the soils both falls witthie deficiency class
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which is typical characteristics of the Alluvialilsof the area describe by Biswal and Mukherjeel@0they characterized
the soils to be inherently deficient in N P andamig matter but not in potassium and lime. Soituex is Sandy Loam
(Table 1)

Effect of Organic and Inorganic Fertilizer on Plant Height of Summer Maize

There were significant influenced (P<0.05) treattaem the height of maize plant at different sangplime (20
DAS, 40 DAS, 60 DAS, 80 DAS and 100 DAS). The highplant height (177.44cm) was recorded with treauinil,
which was found to be statistically significant.eTimcrement in plant height in treatment Through a combination of
urea,farmyard manure (FYM) and poultry manure (Ri¥ijhe rate of 90:15:15 might be due to incorporatif organic
and inorganic nutrient sources, balanced carbdmggn ratio, more organic matter buildup, bettotrproliferation,
sustainable nutrient availability, accelerated st and higher concentration of plant nutrielteese might have lead to
better assimilation of photosynthetates and théient translocation from source to sink, resudtiin an improvement in
overall yield besides having a very fruitful effeat soil properties. Unaga al.,(2013) reported an increase in Maize plant
height as a result of application of organic arat@anic fertilizer and attributed it to an abundsuply of nutrients which
is directly correlated to plant growth. The leaaiue in plant height 125.22cm at 100DAS was reabsgi¢h T1, this could
be due to inadequate supply of enough nutrients. rEsult obtained in this data clearly shows aifagmt difference
among the treatments as the concentration incretime is a corresponding increase in plant heigfit the exception of
T3.T6 T9 and T10 where there is a sharp decrealseight. In case of T3, T6 and T9 the decreasdaint fneight might be
due to the absence of FYM in the combination wiiak the capacity to hold nutrients and water anslige excellent site
for cation exchange capacity for the proper utilaa by the plant. In the case of T10 the decrenag be due to rapid
volatilization loss of nitrogen from PM thereby tmihg proper uptake of nitrogen to facilitate grbTable2).

Effect of Organic and Inorganic Fertilizer on Numbe of Leaves in SUMMER Maize Plant

The result of combined application of organic amarganic fertilizer recorded a significant difface (P<0.05)
in treatments on the number of leaves in maizetpl@rable 3). The highest number of leaves (13ré6)rded at B0DAS
and 100DAS was obtained by application of treatmerf®Okg N (urea),15kg FYM, and 15kg PM respecyivalhe
increase could be attributed to the influence @f ¢ihganic manures which is capable of improving water holding
capacity of the soil, improving soil aeration, entiag the cation exchange capacity thereby allovifregplant to absorb
nutrients. A similar observation was reported bydtiand Hardter (2006), they reported that orgamatter improves soil
moisture storage, decrease soil erosion and themmize leaching of nutrients, especially nitrogemntribute to
Phosphorus availability and stimulates soil biobadji activities thereby enhancing nutrient uptakel dacilitating

vegetative growth.
Effect of Organic and Inorganic Fertilizer on Dry Weight of Summer Maize Plant

There was a significant effect (P<0.05) of treattaem dry weight on summer maize plant as showraisie 4.
The highest value of 143.45g was recorded withiegfidn of treatment 4 at 100 DAS, which is the bémation of urea,
farmyard manure (FYM) and poultry manure (PM) &t thte of 90kg, 15kg and 15kg respectively. Theektwalue of
115.92g at 100 DAS was recorded with T1 (contrdigTincreased in dry weight could be attributed thvamced
photosynthesis as a result of a steady supply tiemi supply by the combine application of orgaaied inorganic

fertilizers. The enhance photosynthesis will leadapid manufacture of food and rapid translocatmwarious parts of the
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plant parts which leads to accumulation of food amttients thus leading to increased in dry mat@roudhary and
Kumar (2013) reported an increase in the uptak@tafgen, phosphorus and potassium with applicadfogmoultry manure

and vermicompost in maize, which lead to increasdry weight concentration of maize plant.

Table 1: Physical and Chemical Properties of Soilsf the Field

Soil Parameters Values
pH(H,0) 7.8
EC dS/m 0.7
Organic carbon 0.42%
Organic matter 0.72
Total N (g/kg) 197

Available P (mg/kg) | 23
Available K (mg/kg) | 278

Sand 61.70
Silt 27.10
Clay 13.19
Textural Class Sandy Loam

Table 2: Effect of Organic and Inorganic Nitrogen e Plant Height of Summer Maize

Treatments Plant Height (cm)
20 40 60 80 100

DAS DAS DAS DAS DAS
1 120 kg Nitrogen ha 16.09 57.32 78.55 12444  125.2
2 | 90 kg Nitrogen + 30 kg Nitrogen through FYMa 20.05 | 60.10 123.18] 154.88 153.88
3 | 90 kg Nitrogen + 30 kg Nitrogen through PM*ha 21.22 | 67.36 135.11] 148.77 147.66
4 ?,?Akﬁa'}“”oge” + 15 kg Nitrogen FYM + 15 kg Nthabu| 55 o4 | g0 g9 | 158.77] 178.66 177.4h
5 | 60 kg Nitrogen + 60 kg Nitrogen through FYMa 22.44 | 76.88 15455 17433 173.6p
6 | 60 kg Nitrogen + 60 kg Nitrogen through PM*ha 2155 | 75.00 147.89 160.77 159.6p
7 g%lkﬁa'}“”oge” +30 kg Nitrogen FYM + 30 kg NthabU| 51 67 | 7429 | 14977 17177  170.99
8 | 30 kg Nitrogen + 90 kg through FYM Ha 21.44 | 66.23 155.33 17211 170.89
9 | 30 kg Nitrogen+ 90 kg through PM ha 20.77 | 7111 ] 139.33 142.18 139.0p
10 | 30 k0 hiirogen + 45 kg N FYM + 45 kg Niogen o) 57 33 | 62.00 | 12622 14000 153.0p
F- test NS S S S S
S.Ed. (1) 1.922 | 3.078 | 7.209 5.738 6.976
CD (P =0.05) - 6.353 14.878| 11.844 14.399

FYM — Farm Yard Manure ; PM - Poultry Manure

Table 3: Effect of Summer Maize to Different Source of Organic and Inorganic Nitrogen on Number of Laves

Treatments Number of Leaves Per Plant
20 DAS | 40 DAS | 60 DAS | 80 DAS | 100 DAS

1 | 120 kg N h& (260 kg urea) 4.60 7.77 10.00 12.00 11.66
2 | 90 kg N + 30 kg N through FYM Ha 4.81 8.00 11.00 12.22 12.11
3 | 90 kg N + 30 kg N through PM Ha 5.26 8.11 11.66 | 13.55 13.55
4 | 90 kg N + 15 kg N FYM + 15 kg N through PMha 5.88 8.66 12.22 | 13.66 13.66
5 60 kg N + 60 kg N through FYM Hh 5.85 8.61 12.22 13.66 13.33
6 | 60 kg N + 60 kg N through PM Ha 5.33 8.55 12.00 13.33 13.66
7 | 60 kg N +30 kg N FYM + 30 kg N through PMha 4.77 8.22 1211 | 13.44 13.11
8 | 30 kg N + 90 kg through FYM hh 4.85 8.44 11.22 13.33 13.33
9 | 30 kg N + 90 kg through PM Ha 5.29 8.55 11.55 | 13.22 13.22
10 | 30 kg N + 45 kg N FYM + 45 kg N through PMha  4.74 8.22 10.77 | 13.00 13.00
F- test S NS NS NS NS
S. Ed. (3) 0.387 0.498 0.659 0.671 0.781
CD (P =0.05) 0.799 - - - -

.FYM — Farm Yard Manure ; PM - Poultry Manure
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Table 4: Effect of Summer Maize to Different Source of Organic and Inorganic Nitrogen on Dry Weight

Treatments Dry Weight(g)

20 DAS | 40 DAS | 60 DAS | 80 DAS | 100 DAS
1 [120kgN hd 0.57 4.11 58.32 93.32 115.92
2 | 90 kg N + 30 kg N through FYM Ha 0.69 5.15 73.11 116.8 142.30
3 | 90 kg N + 30 kg N through PM Ha 0.75 5.80 88.84 96.29 116.56
4 | 90 kg N + 15 kg N FYM + 15 kg N through PMha 0.79 6.05 90.12 120.1% 143.45
5 | 60 kg N + 60 kg N through FYM Fh 0.81 5.76 90.00 120.02 142.78
6 | 60 kg N + 60 kg N through PM Ha 0.70 5.26 81.81 113.46 135.71
7 | 60 kg N +30 kg N FYM + 30 kg N through PMha 0.74 5.54 89.20 117.8 137.26
8 | 30 kg N + 90 kg through FYM Hha 0.77 5.72 87.57 117.4Y 141.18
9 | 30 kg N + 90 kg through PM Ha 0.72 5.52 87.38 120.27 142.29
10| 30 kg N + 45 kg N FYM + 45 kg N through PMha 0.67 5.35 82.35 119.29 142.02
F- test NS NS S S S
S. Ed. (¥) 0.155 0.723 3.827 5.084 5.036
CD (P =0.05) - - 7.899 10.493 10.394

FYM — Farm Yard Manure ; PM - Poultry Manure
CONCLUSIONS AND RECOMMENDATION

This experiment generally shows that combine apptin of organic and synthetic fertilizer has pogentials in
increasing the yield of maize crop in the field.eféfore, farmers should be encouraged to keep mbioing the two
components on their farms. Based on the outcontki®fesearch, the following dose can be recomne:fmlefuture use
by the farmer, when the need arises - 90 kg 18 kgIN FYM + 15 kg N through PM Ha
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