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Abstract

Integrated nutrient supply/management (INM) aims at maintenance or adjustment of soil fertility and
plant nutrient supply to an optimum level for sustaining the desired crop productivity through all possible
sources of plant nutrients in an integrated manner which include; maintenance or enhancement in soil
productivity through a balanced use of fertilizers combined with organic and biological sources of plant
nutrients. Soil fertility maintenance requires a balanced application of inorganic and organic nutrient
sources. Sustainable agricultural productivity might be achieved through a wise use of INM. Integrated
use of chemical and organic fertilizer on yield and yield components of maize is very crucial for
assurance of food security though improvement of the stock of plant nutrients in the soils and the rapid
uptake of plant nutrients, thus, limiting losses to the environment thus reduce inorganic (fertilizer) input
cost. Different kinds of organic materials such as FYM, animal manures, green manures, crop residues,
composts, and industrial wastes have been used in maize systems. Hence an attempt has been made in
this review to elaborate the effects of INM on various growth parameters, nutrient uptake and yield of
maize based on the available literature.
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Introduction

Maize (Zea mays L.) is the most versatile crop with wider adaptability in varied agro-
ecological conditions. It is an annual C4 plant belonging to the family poaceae with its origin
Central America. Maize being one of the most important cereals crop in the world agricultural
economy, it is cultivated throughout the world as it has highest genetic yield potential than any
other cereals crop and there is no cereals on earth which has so immense potential and hence
referred to as “Queen of cereals” or miracle crop (Ratuarary et al. 2013) 24l

It is a productive food plant and his highest potential for carbohydrate accumulation per unit
area per day (Aldrich et al, 1975) [, In addition to being staple food for human being and feed
for animal it provides valuable raw materials for various agro based industries in addition to its
common usage as human food grains, corn oil, bakery products, forage and feed for livestock
and poultry (Chaudhary, 1982). Moreover, starch of maize grain is also being used in textile,
paper, paperboard etc. (Delorite and Ahlgren, 1967) 19, In India maize is third most important
food crop after rice and wheat and currently it is cultivated in an area 8.49 mha with
production 21.28 mt having productivity 2507 kg ha. In India at present, about 35% of the
maize produced in the country is used for human consumption, 25% each in poultry and cattle
feed and 15% in food processing. It has multifarious uses and the diversity of environments
under which it is grown is therefore unmatched by any other crops (Doswill et al. 1996). The
predominant maize growing states that contribute more than 80% of total maize production are
Andhra Pradesh (20.9%), Uttar Pradesh (6.1%), and Madhya Pradesh (5.7%) Himachal
Pradesh (4.4%) apart from these states maize is also grown Jammu and Kashmir and northern
states (www. Farmers.gov.in). the global area under organic production accounts more than
31mh (Yadav 2007) 281, The future sustainability of the maize production will greatly depends
on balanced fertilization of organic and inorganic fertilizers for optimum plant growth and
nutrient supply for realizing yield potential.

It is widely accepted that neither use of organic manure alone nor chemical fertilizers can
achieve sustainability of the yield under the modern intensive farming. To counter the
detrimental effect of inorganic fertilizers, organic manure are available indigenously which
improve soil health resulting enhanced crop yield. Maize being a heavy consumer of ‘N’ needs
to be supplied with both inorganic and inorganic fertilizers to the crop productivity, grain
yield, LAI, and TDM (kudatakar et al. 2005)
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Effect of integrated nutrient management on growth
parameters of maize

Integrated nutrient management practices in maize
significantly increase vegetative growth up to harvest (Verma
et al, 2006). Kannan et al. (2013) [“l reported that the
integrated  nutrient management  practices including
vermicompost and recommended dose of NPK gives best
result with respect to plant height. Application of 100%
recommended dose of fertilizers substitutes with bio
fertilizers (Azotobactor + PSB) + green manuring with
sunhemp + compost for obtaining better plant height
(kalhapure et al. (2013). The application of recommended
dose of fertilizers with azotobactor and phosphate solubilizing
bacteria significantly increases plant height of maize
(Dadarwal et al. 2009) 1. Satyajeet et al. (2007) 28 showed
that pearl millet hybrid recorded highest growth in terms of
plant height over rest of the varieties along with 100%
recommended dose (RD) in conjunction with vermicompost
and biofertilizers. Reduction of 50% recommended dose of
fertilizers along with vermicompost @10t ha significantly
influenced the plant height of kharif rice as compared with
100% RDF and also under different combination of farm yard
manure and mineral nutrition Barik et al. (2006) [°l. However,
studies made by Hadda and Arora (2006) found maximum
increases of 57.0% in plant height with the application of
RDF (75%) + FYM at 10 t ha treatment on maize. Tetarwal et
al. (2011) reported that the application of 150% RDF (Nseo,
P225,) Produced significantly higher plant height on, maize.
Moreover, Haque et al. (2012) opined that 75% recommended
dose of fertilizers + vermicompost @ 2 t ha recorded tallest
plant height (2.40 and 2.19) at harvest. Karforma et al. (2012)
1161 showed that of 50% RDN through FYM + 50 %RDF
through chemical fertilizers and Azotobactor significantly
effect on improving the growth attributes like leaf area index
of fodder maize. A trend of higher growth parameters can
observed with the use of vermicompost and industrial
fertilizers in comparison to classical compost and the finding
made by Kannan et al. (2013) 4 confirms that the integrates
nutrient management practices including vermicompost and
recommended dose of NPK gives best result with respect to
growth parameters like leaf area index. Banerjee et al. (2006)
[l reported that the highest leaf area which was found on
application of N1z and Pgo ar par with Ni2o and P30 vam. Ravi et
al. (2012) 2 reported that addition of well decomposed farm
yard manure to soil with recommended dose of fertilizers
significantly increased total dry matter accumulation with
integration of organic and inorganic fertilizers. Agarwal et al.
(2005) revealed that the application of vermicompost
significantly increased the biomass production. The
application of vermicompost @ 2.5 t ha-! resulted in
significantly higher dry matter production at harvest (314.67 ¢
plant). Karforfma et al. (2012) [*61 showed that of 50% RDN
through FYM +50% RDF through chemical fertilizers and
Azotobactor significantly effect on improving the growth
attributes like crop growth rate of fodder maize.

Effect of integrated nutrient management practices on
yield attributes of maize

Integrated  nutrient management  practice  including
vermicompost and recommended dose of NPK showed its
best results with respect to yield parameters like seed weight
per cob Kannan et al. (2013) I, Kumar (2009) 8 reported
that the yield attributes significantly difference in seed weight
per cob maize obtained by more amounts of nutrients supplied

through organics as evidence by their nutrient content. The
result showed that incorporated chemical and biological
fertilizer obtained highest kernel number per cob compared to
sole application of them Ramansyha et al. (2013). Kannan et
al. (2013) I reported that integrates nutrients management
practices including vermicompost and recommended dose of
NPK is best with respect to yield parameters like number of
seeds per cob. The maximum number of cobs per plant was
recorded in treatment where Urea + FYM were applied and it
was significantly higher followed by urea alone (Saha et al.
2008) [, Joshi et al. (2013) [*3 opined that the crop produced
significantly higher number of cob per plant with conjoin
application of recommended dose of NPK +10 t FYM ha
compared to either inorganic fertilizer alone or organic
sources or 50% of recommended dose of inorganic fertilizers.
Integrated nutrient management practice on significantly
increases the yield components like hundred seed weight
(Sujatha et al. 2008) [4. Combined application of
recommended dose of fertilizers with farm yard manure
significantly affected the 1000 seed weight Sharif et al.
(2004) % and vermicompost and recommended dose of NPK
use as an integrated manner recorded highest yield attributes
viz 100 seed weight compared to the other treatments Kannan
et al. (2013) ™4, The application of farm yard manure @ 10 t
ha* economical (Mehta and Shaktawat, 2002) [??! and addition
of well decomposed farm yard manure to soil with
recommended dose of fertilizer significantly increased the cob
length of maize with integration of organic and inorganic
fertilizers. Judicious combination of organic and inorganic
fertilizers helps to maintain soil fertility which leads to
increases the yields attributes such as girth of cob (Kumar et
al. 2007) [, Pattanashetti et al. (2002) 2% worked out the
effect of organic amendments and inorganic fertilizers (100%,
75%, and 50% recommended dose of fertilizer) and viewed
that the yields of maize and soybean under intercropping
system and compared to those of sole cropping.

Effect of integrated nutrient management practices on
yield of maize

Use of high vyielding cultivars and chemical fertilizer
enhanced yield and posed adverse effect on productivity and
fertility of soil to overcome this situation, agricultural
scientist have advocated the use integrated nutrient
management and soil conditioners. Karki et al. (2005) 7]
showed the 120 kg N +10 t farmyard manure + 5 kg zinc ha*
can recorded the highest seed vyields of maize were
statistically at par with yield obtained on application of
recommended dose of fertilizers (120:26.2:41.5 Kg NPK ha
D). Joshi et al. (2013) 3 opined that the crop produced
significantly higher seed yields with conjoin application of
recommended dose of NPK + 10 t FYM ha' compared to
either inorganic fertilizers alone or organics sources or 50%
of recommended dose of inorganic fertilizers. Mohammadi et
al. (2012) found that corn yields influenced by row spacing
and plant density. Application of vermicompost 1.5 ton per
hectare recorded significantly highest straw (6031 kg ha)
yields, however, application of 1.0 t vermicompost ha*
remained equally effective in straw yield (Meena et al. 2007).
The maximum stover yield was recorded with application of
vermicompost @ 2.5 t ha! when compared to rest of
treatments. Harvest index- the application of farm yard
manure @ 10 t ha* (Singh et al. 2011) enriched with 150%
recommended dose of fertilizers recorded significantly
increased the harvest index (35%) over rest of the treatments.
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