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ABSTRACT

An experiment was conducted in 2012 at Teaching and Research Farm of Adamawa State University, Mubi, which
lies within Northern Guinea Savanah Zone of Nigeria to study the effects of foliar fertilizer (Boost-Extra) and NPK
levels on vegetative growth performance of maize. A split-plot design was adopted for the study with two maize
varieties, Oba-98 and TZSR-W in the main-plots and seven fertilizer levels in the sub-plots (T, Control = 0:0:0 kg
N,P,0s,K,0 ha™ + 01 ha™ Boost-Extra; T,= 120:60:60 kg N,P,05,K,0 ha™ + 6 lha™ Boost-Extra; Ts= 90:45:45 kg
N,P,0s,K,0 ha™ + 6 lha™ Boost-Extra; T, = 60:30:30 kg N,P,0s,K,0 ha™ + 6 |ha™ Boost-Extra; Ts = 30:15:15 kg
N,P,05,K,0 ha + 6 Iha™ Boost-Extra; Ts = 0:0:0 kg N,P,05,K,0 ha™ + 6 Iha™ Boost-Extra; T, = 120:60:60 kg
N,P,0s,K,0 ha* + 0 | ha™ Boost-Extra) replicated three times. Observed parameters were subjected to ANOVA
using SAS package at P < 0.05. Means separated using DMRT. The results of the study revealed application of 6
Iha™ Boost-Extra foliar fertilizer had no significant effects on maize growth characters. Maize plant height, crop
vigour, stem girth, leaf area index, shoot dry-matter and crop growth rate increased with increasing rates of NPK
up to 90:45:45 kg* N,P,05,K,0 ha' + 6 Iha™ Boost-Extra. Further increase dose of N,P,0s,K,0 ha™ to 120:60:60
kg with or without 6 |ha™ Boost-Extra showed no significant effect on the maize growth parameters. The application
of 6 Iha™ foliar Boost-Extra fertilizer produced vigorous plants against zero fertilized plants only at 3 weeks after
sowing (WAS), when no fertilizer was applied. From the results of the study, application of foliar fertilizer (Boost-
Extra) was found to be not economically viable. Soil applied NPK fertilizer was observed the best form to deliver
fertilizer to maize, and application of 90:45:45 kg N,P,0s,K,O ha™ + 6 Iha™ Boost-Extra was found adequately to
support vegetative growth parameters of maize at 6, 9 and 12 WAS,

Key Words: NPK soil applied fertilizer, Boost-Extra foliar tdizer, weeks after sowing (WAS), maiz&eg mays
L.).

INTRODUCTION

Maize, botanically known aZea mays L. belongs to the family Poaceae. The crop wa®diiced into Nigeria
probably in the 18 century by the Portuguese (Osagie and Eka, 1898)it is now grown and distributed in almost
all parts of the country over an area, that nont@fcereal crops occupies such a large hectafalyee al., 2004).

Maize plant takes up N, P and K from the soil ampry nutrients required for growth and developmétdwever,
the precise requirement of these minerals reliemupe fertility status of a soil, previous croppihistory and
duration of variety to be cultivated. However, dabaed application of 60-120 kg N'ha40-60 kg ha P,Os and 40
kg ha' K,0 are recommended for various ecosystems in Nigada et al., 2004).

Foliar fertilizer is a form of liquid fertilizer gpied through the foliage of plants. This methodd® to provide for
rapid nutrient utilization and enables quick cotimt of deficiencies. However, the response frofiafdertilizer is
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often temporary due to minute amount of nutrientliggl (Havlinet al., 2005). Also, according to these authors,
foliar feeding has been used as a means of sugpsupplemental doses of nutrients, plant hormostésulants,
and other beneficial substances. Observed effdcfsliar fertilizer could dependent on species.tifizer form,
composition, concentration, and frequency of apiin, as well as the stage of plant growth.

MATERIALSAND METHODS

Experimental site

The experiment was conducted in 2012 rainy seastn$¥eaching and Research Farm, of Adamawa State
University, Mubi located between Latitud® 30 to 11°88 N and Longitude 1%®0 to 18 45 E, which falls within
northern Guinea Savannah zone of Nigeria. The togdn annual rainfall during the year 2012 was 1B43m.

The peak of the rainy season in this zone fallsiwifugust to September (ADSU Meteorological UBR13).

Treatments and experimental Design

The experiment was laid out in a split-plot desifjhe main treatments consisted of maize varietieElwwere
Oba-98 hybrid and TZSR-W. The sub-treatments caagrseven fertilizer levels, which were combinatiohsoil
applied granular NPK fertilizer levels and foliartilizer (Boost-Extra):

Ty (Control) = 0:0:0 kg N;Ps,K,O ha! + 0 | ha' Boost-Extra
To: = 120:60:60 kg N JOs,K,0 ha' + 6 lha' Boost-Extra
Ta = 90:45:45 kg N,JOs,K,0 hat + 6 lha' Boost-Extra
Ts = 60:30:30 kg N,§Os,K,0 ha' + 6 Iha' Boost-Extra
Ts: = 30:15:15 kg N,§Os,K,0 ha' + 6 Iha' Boost-Extra
Te: = 0:0:0 kg N JOs,K,0 hat + 6 lha' Boost-Extra
T+ = 120:60:60 kg~ NJO5,K,0 ha' + 0 | ha' Boost-Extra

These were replicated three times.

Sowing and spacing

The seeds were treated with Apron-plus 60D (10 fdfgseeds) against fungal or insect attack andseemls were
sown per hill on a harrowed soil at a spacing o£26x 75 cm. The plants were thinned to one plantgtand at 2
weeks after sowing (WAS).

Fertilizer application and weed control

Compound NPK fertilizer 15:15:15 grade was appked® WAS according to the rate for each treatm&he

remaining half dose of N was applied at 6 WAS ia form of urea (46% N). Boost-Extra foliar fertdizwas
applied in the evening time at the rate of 3 'l 2 and 6 WAS using a Knapsack sprayer. Atrazingre-
emergence herbicide was applied at 3 k{ inamediately after sowing and that was followedtwp hoe-weeding
at 4 and 8 WAS.

Data Callection

The data collected include crop vigour, plant heigtem girth, leaf area index, shoot dry-matteospogrowth rate
and days to 50% tasselling. All these parameterg webjected to statistical analysis of variancRlQVA) using
SAS package at probability 0.05 and the means atgghusing Duncan’s Multiple Range Test.

RESULTSAND DISCUSSION

Results of this investigation showed that, growstigmeters in maize were positively influenced by applied
NPK fertilizer rates. Plant height, crop vigourerst girth, leaf area index, shoot dry-matter ang gmwth rate
(CGR) increased significantly with increasing NRies to 90:45:45 kg N;05,K,0 ha' + 6 Iha folia (Boost-Extra)
fertilizer at 9 and 12 WAS (Table 1, 2, 3, 4, 5 @hdespectively). Further increase in NPK rate (6260 kg
N,P,0s,K,0 ha') had no significant increase among the observadacters. This shows that the plateau level of the
maize vegetative growth was attained at fertiliapplication rate of 90:45:45 kg N®s,K,O ha® + 6 Iha folia
(Boost-Extra) fertilizer dose. However, at 6 WA@phcation of 60:30:30 kg N4®s,K,0 ha' + 6 Iha folia (Boost-
Extra) fertilizer produced similar effects with @6:45 kg N,ROs,K,O ha' + 6 Iha folia (Boost-Extra) fertilizer
under plant height, leaf area index (LAI), shoot-dratter and crop growth rate (CGR). Whereas ghaight, stem
girth, LAl and shoot dry-matter showed no signifitdifference at 3 WAS under all fertilizer tream® (Table 1,
3, 4 and 5, respectively).
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However, application of 6 IFaBoost-Extra foliar fertilizer was observe to inese crop vigour at 3 WAS when no
fertilizer was applied (Table 1). This could beribtited to less nutrient demand by the maize plahthat tender
stage and also, the fresh thin leaves of the malaets, which were highly permeable to absorb foleeding
efficiently. This result is in consonant with Reaudt al (2002), who reported premature lost of chloropliyll
leaves could be retarded by applying foliar N fizer. Moreover, Ling and Moshe (2007), reportecr@ase in leaf
area and leaf chlorophyll contents of maize in oase to weekly application of different forms ofido fertilizer.
According to these authors, foliar fertilizer mighartially compensate for insufficient uptake b tloots, but
requires sufficient leaf area to become effectidas attribute could largely depend on the abitifyeaf area index
(LAI) to absorb foliar applied nutrients for assiation.

Table1: Effectsof variety and fertilizer on plant height (cm) of maize at 3, 6, 9 and 12 WAS grown at Mubi in 2012 rainy season

TREATMENTS 3WAS | 6 WAS| 9WAS| 12 WAS
Variety
Oba 98 19.80 | 81.01 | 134.04a 156.08a
TZSR-W 18.72 | 79.16 | 129.90b| 151.34l
SE £ 1.391 | 1.984 0.159 0.200
Level of Significance ns Ns * *
Fertilizer
NPK + Boost-Extra
(kg ha') (I ha?)
0:0:0 + 0 18.98 | 53.23c | 115.61d 133.82
120:60:60 + 6 19.39 | 96.35a| 141.404 165.83pa
90:45:45 + 6 19.50 | 95.43a| 141.149 165.27a
60:30:30 + 6 19.36 | 93.65a| 137.584 161.42b
30:15:15 + 6 19.45 | 72.30b | 130.99¢ 150.45
0:0:0 + 6 19.02 | 53.32c | 115.74d 133.50
120:60:60 + 0 19.13 | 96.30a| 141.353 165.70;
SE #* 0.942 | 0.405 0.402 0.704
Level of Significance ns * * *

Mean values with the same letter in each treatment group are not significantly different at P = 0.05 (DMRT).
* = Satigtically significant difference at 5% level of probability.
ns = Not significantly different at 5% level of probability.
WAS = Weeks after sowing.

Table 2: Effectsof variety and fertilizer on vigour score of maizeat 3, 6, 9 and 12 WAS grown at Mubi, in 2012 rainy season

TREATMENTS 3WAS | 6 WAS| 9WAS| 12 WAS
Variety
Oba 98 3.92 3.39 3.32 3.19
TZSR-W 3.91 3.34 3.26 3.14
SE + 0.024 0.020 0.012 0.034
Level of Significance ns Ns ns ns
Fertilizer
NPK + Boost-Extra
(kg ha) (I ha®)
0:0:0 + 0 3.33d 2.27¢ 2.16d 2.00c
120:60:60 + 6 4.204 4.00a 3.95a 4.00a
90:45:45 + 6 4.13a 4.00a 3.96a 4.00a
60:30:30 + 6 4.10a| 3.76h 3.74b 3.16b
30:15:15 + 6 3.92b| 3.20 3.03c 3.00b
0:0:0 + 6 3.60c¢] 2.35¢ 2.23d 2.00c
120:60:60 + 0 4.134 4.00a 3.96a 4.00a
SE + 0.045 0.027 0.040 0.063
Level of Significance * * * *

Mean values with the same letter in each treatment group are not significantly different at P < 0.05 (DMRT).
* = Satitically significant difference at 5% level of probability.
ns = Not significantly different at 5% level of probability.
WAS = Weeks after sowing.

In the current investigation, application of folifartilizer (6 Iha" Boost-Extra) was found inadequate to support
vegetative growth performance of maize at 6, 9 HhUVAS for economic benefit. Moreover, accordind.ilog and
Silberush (2002), foliar fertilizer containing NRt&n only be used as a supplement to soil appligdiZer but
cannot replace soil fertilizer in the case of maint. This is because maize is a heavy feedet plaing to its
large nutrient demand.

This result of this investigation further reveatadselling, which is a phonologic character wasifantly delayed
by application of soil NPK (N J®s,K,0) fertilizer (Table 7). Maize plants deprived @flsapplied NPK fertilizer
came to tasselling three days earlier than thassted with soil-applied NPK fertilizer. This imgdig¢hat, the soil
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NPK fertilizer promoted vegetative growth to detagselling significantly. This indicates that, fimémary nutrients
for maize growth and yield are provided from NPHKifzer. Where nitrogen (N) is essential element huilding
up protoplasm, amino acids and proteins, which ¢edaell division and initiate meristimatic activityhile
phosphorus (P) is part of molecular structure ofleia acid, the energy transfer compounds and gsmeins.
Whereas, potassium (K) is a necessary element f@rah metabolic and enzymatic activities, espdgial
photosynthesis (Yuncat al, 2008). All these factors translate to proper ghoand development in maize plant.

Emerson (2008) reported nitrogen deficiency atyegrowth stage of maize resulted to smaller leatesm the
present investigation, non-fertilized and soledoBoost-Extra fertilizer treated plants producedgrow leaves that
could not intercept adequate sunlight for photdsysis and consequently, resulted into poor vegetatiowth and
development bearing the least shoot dry-matter|€T@p This is in accordance with Mahmoatlial (2011), who
reported nitrogen availability in maize plant leatts increased leaf duration and promotes photosyesh
concentration, which increases yield potential afaze crop.

Table 3: Effectsof variety and fertilizer on stem girth (cm) of maizeat 3, 6, 9 and 12 WAS grown at Mubi, in 2012 rainy season

TREATMENTS 3WAS | 6 WAS| 9WAS| 12 WAS
Variety
Oba 98 0.92 2.20 2.443 2.784
TZSR-W 0.91 2.09 2.28b 2.64b
SE # 0.073 0.15 0.012 0.015
Level of Significance ns Ns * *
Fertilizer
NPK + Boost-Extra
(kg ha®) (I ha?)
0:0:0 + 0 0.90 2.06 2.05¢ 2.24d
120:60:60 + 6 0.92 2.21 2.59% 3.01a
90:45:45 + 6 0.92 221 2.57a 2.97a
60:30:30 + 6 0.92 2.17 2.50p 2.86p
30:15:15 + 6 0.91 2.13 2.17¢ 2.62¢
0:0:0 + 6 0.90 2.04 2.05¢ 2.23d
120:60:60 + 0 0.92 2.20 2.62a 3.02a
SE # 0.032 0.176 0.03Q 0.01§
Level of Significance ns Ns * *

Mean values with the same letter in each treatment group are not significantly different at P < 0.05 (DMRT).
* = Satitically significant difference at 5% level of probability.
ns = Not significantly different at 5% level of probability.
WAS = Weeks after sowing.

Table 4: Effectsof variety and fertilizer on leaf areaindex (LAI) of maize plant at 3, 6, 9 and 12 WAS grown at Mubi, in 2012 rainy

season

TREATMENTS 3WAS | 6 WAS| 9WAS| 12 WAS
Variety
Oba 98 0.18 1.62 2.615 2.884
TZSR-W 0.17 1.58 2.10b 2.32b)
SE # 0.08 0.172 0.005 0.004
Level of Significance ns ns * *
Fertilizer
NPK + Boost-Extra
(kg ha®) (I ha?)
0:0:0 + 0 0.17 1.00q 1.98d 2.12d
120:60:60 + 6 0.18 1.923 2.56a 2.90a
90:45:45 + 6 0.18 1.894 2.56a 2.86a
60:30:30 + 6 0.18 1.904 2.48p 2.73b
30:15:15 + 6 0.17 1.524 2.31c 2.51c
0:0:0 + 6 0.17 1.02¢ 2.00d 2.12d
120:60:60 + 0 0.18 1.933 2.5% 2.89a
SE # 0.134 0.015 0.027 0.015
Level of Significance ns * * *

Mean values with the same letter in each treatment group are not significantly different at P < 0.05 (DMRT).
* = Satigtically significant difference at 5% level of probability.
ns = Not significantly different at 5% level of probability.
WAS = Weeks after sowing.
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Table5: Effects of variety and fertilizer on shoot dry-matter (g.plant™) of maize at 3, 6, 9 and 12 WAS grown at Mubi, in 2012 rainy

season

TREATMENTS 3WAS | 6 WAS| 9WAS| 12 WAS
Variety
Oba 98 1.20 31.633 110.14a 180.4ra
TZSR-W 1.11 29.91b| 106.02p  155.35b
SE + 0.310 0.249 0.177 0.584
Level of Significance ns * * *
Fertilizer
NPK + Boost-Extra
(kg ha®) (I ha')
0:0:0 + 0 1.06 13.60c  60.00d  116.32d
120:60:60 + 6 1.11 40.31p  139.80a  202.08a
90:45:45 + 6 1.10 39.68a 138.65a 199.98a
60:30:30 + 6 1.09 38.86p 125.95b  186.13b
30:15:15 + 6 1.60 27.94 92.28c  151.74c
0:0:0 + 6 1.04 13.58c  60.13d  117.23d
120:60:60 + 0 1.10 44.04p  138.79a  201.99a
SE # 0.575 0.572 0.494 0.63§
Level of Significance ns * * *

Mean values with the same letter in each treatment group are not significantly different at P < 0.05 (DMRT).
* = Satigtically significant difference at 5% level of probability.
ns = Not significantly different at 5% level of probability.
WAS = Weeks after sowing.

Table 6: Effects of variety and fertilizer on crop growth rate (g.plant™.day™) of maizeat 6, 9 and 12 WAS grown at Mubi, in 2012 rainy

season

TREATMENTS 6 WAS | 9WAS| 12 WAS
Variety
Oba 98 1.51a 3.784 3.32
TZSR-W 1.45b 3.57b 2.36
SE * 0.026 0.051 0.013
Level of Significance * * *
Fertilizer
NPK + Boost-Extra
(kg hat) (I ha')
0:0:0 + 0 0.77d| 2.27q¢ 2.68
120:60:60 + 6 1.984 4.53a 2.94a
90:45:45 + 6 1.964 4.54a 2.95a
60:30:30 + 6 1.94a 4.20b 2.85b
30:15:15 + 6 0.93c 3.39 2.82k
0:0:0 + 6 0.78d| 2.27q 2.69
120:60:60 + 0 1.994 4.52a 2.96a
SE # 0.014 0.018 0.016
Level of Significance * * *

Mean values with the same letter in each treatment group are not significantly different at P < 0.05 (DMRT).
* = Satigtically significant difference at 5% level of probability.
ns = Not significantly different at 5% level of probability.
WAS = Weeks after sowing.

Table 7: Daysto 50% tasseling of maize grown at Mubi, in 2012 rainy seasons

Fertilizer
N,P,Os,K,0 + | Boost-Extra

(kg ha) (I ha?) No. of days
0:0:0 + 0 55.50b
120:60:60 + 6 57.50a
90:45:45 + 6 57.50a
60:30:30 + 6 57.66a
30:15:15  + 6 57.33a
0:0:0 + 6 56.00b
120:60:60 + 0 58.00a

S.E + 0.215

Level of Significance *

Mean values with the same | etter (s) in each treatment group are not
significantly different at P < 0.05 (DMRT).
* = Satigtically significant different at 5% level of probability.
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CONCLUSION

The result of this investigation indicated the amtlon of 120:60:60 kg Nd®s,K,O ha' + 6 Iha' Boost-Extra
foliar fertilizer, 90:45:45 kg N5 K,O ha' + 6 |ha' Boost-Extra foliar fertilizer and only 120:60:6Qy k
N,P,05,K,0 ha® without Boost-Extra foliar fertilizer showed simil response which significantly recorded the
highest effects on plant height, crop vigour, stgrth, leaf area index, shoot dry-matter and cropavgh. Based on
results of this study, application of 90:45:45 kdgPXDs,K,O ha® was found adequate to support vegetative growth of
maize. Further fertilizer increase beyond 90:45%g3N,P.0s,K,O ha' might have positive effects on yield or yield
components of maize.

The application of Boost-Extra (6 Maproduce vigourous plants against non-fertilizéahts only at 3 WAS. the
Boost-Extra (6 |hd) foliar fertilizer was not able to support vegatatgrowth of maize plant at later stage (6, 9 and
12 WAS). Thus, foliar fertilizer might be used tilesiate plant shock or recover drought stresscfops at tender
age.

Tasselling, which is a phonologic character wasifigantly delayed by application of soil appliedPK
(N,P,0s,K,0) fertilizer. This reveals that, the soil NPK ferer promotes vegetative growth, which could siate
into productive end yields.
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