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Two year field experiment was conducted to check the influence of different Nitrogen
sources on the tasseling, silking, maturity and grain yield of hybrid maize (Zea mays L.)
at the Agronomic Research Area, University of Agriculture Faisalabad, Pakistan, during

Correspondent Author: the year 2008-09. Treatments included two hybrids: (H,) (Pioneer-30Y87) and (H,)
Mohamed Waseem (Pioneer-31R88) with six Nitrogen sources each, which included at the rate of (S):
E-mail: control (0) kg Nitrogen ha™', (S,) : chemical source (urea) 250 kg Nitrogen ha™, (S,):

mianwaseem_1028@yahoo.com poultry manure (PM) 9.6 t ha™, (S,): farm yard manure (FYM) 17.8 t ha™', (S,): press
mud of sugarcane (PMS) 8.5 t ha' and (S,): compost (C) 10.0 t ha. Finding concluded
that effect of Nitrogen sources on both maize hybrid was found to be non significant for
number of days to tasseling and number of days to silking during 2008 while number of
days to maturity and grain yield was significant. In 2009 number of days for tasseling
was found significant and number of days to silking, maturity and grain yield was
not significant. Significant Nitrogen sources influenced were observed for tasseling,
silking, maturity and grain yield during both years 2008-09. Maximum number of days
was recorded in chemical source (urea) 250 kg Nitrogen ha' for tasseling, silking,
maturity and grain yield in 2009 as compared to other Nitrogen sources and minimum
number of days to tasseling, silking, maturity and grain yield was found in control (0)
kg Nitrogen ha''.
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Introduction

Maize is ranked third among the cereal crops in
the world after wheat and rice. In Pakistan it is
grown on an area of one million hectares with the
total production of 4.2 million tons (Government
of Pakistan, 2011). It is highly nutritive and its
seed contains; starch (78%), protein (10%), oil
(4.8%)), fibre (8.5%), sugar (3.1%) and ash (1.7%)
(Chaudry, 1983).

Nitrogen plays a dominant role in different
growth process of plants, because it is an integral
part of chlorophyll and enzyme (Power and
Schepers, 1989). Application of municipal solid
waste to maize containing Nitrogen at rates of 0,
168, 336, 504 and 672 kg ha' increased total dry
matter and total plant Nitrogen (Erikson et al,.,
1999). More taller plant and ear height is produced
at low planting density in maize with increasing
rate of Nitrogen and split application of Nitrogen ,
maize with high density and 50% higher Nitrogen
rates can increased leaf area and plant height
compared to recommended N application and
planting density (Amanulah et al., 2009).

(Ayeni et al., 2010) found that poultry manure
at 5 and 10 t ha' enhanced maize productions by
39%-43% and on residual basis, increased yield
73% and 93%. The combination of coca pod ash
at 5 t ha'! and poultry manure at 10 t ha! gave the
highest grain yield of 6.5 t ha! and 5.58 t ha'.

Press-mud from sugarcane is also auseful source
of fertilizer; its impact is based on nutrient contents
of mud and spent wash. Nitrogen is essential for
sustainable crop production and healthy food for
the ever increasing world population. Increasing
crop production is largely depends on the fertilizer
which was used to supply essential nutrients for
plants. The judicious management of fertilization
must attempt to ensure both an enhanced crop
yield and protect the environment from fertilizer
pollution (Jen-Hshuan Chen, 2008).

Inappropriate crop nutrition management and
poor soil fertility are the most important factors
responsible for the low yield. Soil fertility can
be enhanced through the application of mineral
fertilizers together with addition of organic matter
to the soil. Nevertheless, imbalanced use of
fertilizer without the application of organic manure
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and without knowing the requirements of crops and
fertility status of soil causes the problem such as
deterioration of soil structure, environmental and
ground water pollution... efc. Similarly continuous
use of chemical fertilizer caused the depletion of
soil fertility. Objective of the study is to assess the
effect of Nitrogen sources on the phonology and
yield of maize.

Material and Methods

Varied Nitrogen sources influence on the tasseling,
silking, maturity and grain yield of hybrid maize
(Zea mays L.) were carried out at the Agronomic
Research Area, University of Agriculture, Faisalabad in
Pakistan, during the year 2008 and 2009. Experiments
were laid out in a randomized complete block design
(RCBD) with factorial arrangement comprising three
replications with a net plot size of 3m x Sm. Treatment
consisting two hybrids: i.e.; (H,) (Pioneer-30Y87) and
(H,) (Pioneer-31R88) with six Nitrogen sources which
included (S,): control (0) kg N ha'; (S)): chemical
source (urea) 250 kg Nitrogen ha''; (S,): poultry manure
(PM) 9.6 tha; (S,): farm yard manure (FYM) 17.8 t ha
'; (S,): press-mud of sugarcane (PMS) 8.5 t ha''; and
(S,): compost (C) 10.0 t ha'. A recommended dose of
fertilizer containing 250 kg N ha™! was applied. Organic
Nitrogen sources were applied on the basis of chemical
analysis of soil before four weeks of the sowing which
contains: Nitrogen (0.040%), Phosphorus (7.2 mg kg’
") and Potassium (145 mg kg™'). Inorganic Nitrogen
source was applied in split doses (half at sowing
and half in two equal splits-half at knee height and
remaining half at tasseling). All the organic sources i.e.
farm yard manure, press-mud of sugarcane, compost
and poultry manure were applied at the time of sowing.
Recommended amount of 100 kg P ha'and 100 kg
K ha! was applied at sowing. Some amount of P and
K were applied to soil from organic sources (poultry
manure, farm yard manure, press-mud of sugarcane and
compost) on the analysis basis of manure and remaining
from inorganic sources: i.e. Single Super Phosphate
(SSP) and Sulphate of Potash (SOP). All other cultural
practices including (sowing method, irrigation, plant
protection measures... etc.) were kept normal and
uniform for all the treatments. Harvesting occurred on
25 November 2008 and 10 November 2009.

The following attributes like number of days to
tasseling, silking, maturity and grain yield (t ha')
were recorded at different times according to the
stages. Data regarding all the traits were collected
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using standard procedures and analyzed by using
Fisher’s analysis of Variance Technique. LSD test at
5% probability was used to compare the differences
among treatments means (Steel et al., 1997).

Results and discussion

(1) Grain Yield (t ha')

Grain yield is the cumulative outcome of yield
contributing traits such as number of cobs per plant;
number of grain rows per plant and 1,000-grain weight.
Hybrid maize and Nitrogen sources significantly
affected the grain yield during 2008 but not in 2009
(table 1). (H,) produced significantly more (6.01 t ha’
') grain yield as compared to (H,) (5.97 t ha'') during
2008. Grain yield differences of both hybrids were
non-significant in 2009. The effect of Nitrogen sources
on grain yield was also significant in both seasons.
(S,) produced maximum (7.43 t ha'') grain yield and
minimum grain yield resulted from (S)) (3.70 tha'). A
similar effect of Nitrogen sources was observed during
2009. Press-mud of sugarcane significantly increased
grain yield over all other inorganic sources of Nitrogen
in both years. Minimum grain yield came from compost
in both seasons (table 1). Decrease in grain yield by
Nitrogen sources in 2009 was due to less availability of
Nitrogen to plants at the appropriate time and in proper
proportion. These results are in line with those reported
by (Khaliq et al., 2004), (Waseem et al., 2007), and
(Ahmad et al., 2008).

A significant interaction of maize hybrids and
Nitrogen sources was observed for both years. In
2008, maximum grain yield was recorded in the
(H)) (S,) (7.65 t ha') treatment combination while
the minimum was found in the (H)) (S)) (3.70 t
ha') combination. In 2009, maximum grain yield
was recorded for H/(S)) (7.16 t ha') while the
minimum was found in interaction of (H,) (S,
(3.60 t ha'). These results are corroborating the
findings of Waseem et al.,. (2007) and Sudhu and
Kapoor (1999).

(Table 1) in 2008, comparisons between two
hybrids (H,) vs (H,) and inorganic (S)) vs (S,),
(S, (S,), (S,) Organic Nitrogen sources were
highly significant for grain yield. Comparisons
between (S;) (Control) vs (S)), (S,), (S,), (S,), (S,)
(Nitrogen sources) were non-significant for grain
yield. In 2009, comparisons of two hybrids (H,) vs
(H,) and (S,) (Control) vs (S)), (S,), (S,), (S,), (S,)
(Nitrogen sources) on grain yield were significant,
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while coomparisons for chemical (S)) vs ((S,), (S,),
(S,), (S)) Organic Nitrogen sources were highly
significant for grain yield.

A significant difference was found between (S,)
(Control) vs (S,), (S,), (S,), (S), (S,) (Nitrogen
sources) during 2008 and 2009 for grain yield. A
contrast comparison between chemical source (S))
vs (S,), (S)), (S,), (S,) Organic Nitrogen sources
was observed to be highly significant during both
year for grain yield in 2008 and 2009.

Table 1: Effect of Hybrid Maize and Incorporated
Nitrogen Sources on Grain Yield (t ha'')

Treatments [2008 |2009
(A) Hybrids

(H)): Pioneer-30Y87 6.01a |5.93
(H,): Pioneer-31R88 597b |5.90
LSD) at 5% probability 0.02* |NS
(B) Nitrogen Sources

(S,): Control 0 kg Nha' 3.70 £ |3.49f
(S,).Chemical source (urea) @ 250 kg N ha' |7.43 a |7.16a
(S,). Poultry manure (PM) @ 9.6 tha’ 6.24c¢ [6.21c
(S,): Farm yard manure (FYM) @ 17.8 tha'|6.07 d |6.08d
(S,): Press-mud of sugarcane (PS) @8.5tha' | 6.53 b |6.54b
(S,): Compost (C) @ 10 t ha'! 5.96 ¢ [6.00e
(LSD) at 5% probability 0.03* |0.06*
(C) Interaction (H x NS)

(H) (Sy) 3.59j |345¢
(H) (S) 7.65a |7.16 a
(H) (S) 5901 [6.52¢
(H) (S) 6.18f |5.98 f
(H) (S, 6.70 ¢ |6.36d
(H) (S) 5891 |6.10e
(H) (S, 3.71j |3.54¢
(H) (S) 721b |7.16 a
(H) (S, 6.57d |5.90¢
(H) (S) 596h |6.18 ¢
(H) (S, 634¢e |6.71b
(H) (S) 6.03g |590f
(LSD) at 5% probability 0.04* ]0.08*
(D) Contrasts

(S) Vs (3).(S)). (8). (5. (S I

(S)) vs (S,), (S,), (S,), (S.) ** *

(Mean values in column not showing same letter vary
significantly at

P at 5% probability: *=Significant at 5% level/ **=Significant
at 5% level/

NS = Non significant)
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(2) Number of Days to Tasseling

The Hybrid maize variety significantly affected the
number of days taken to tasseling during 2009 but non-
significant in 2008. Data in Table 2 showed that (H,)
(44.33) significantly took more days to tasseling than did
(H,) (42.83) during 2009. (Modarres et al., 1998), (Sudhu
and Kapoor, 1999), and (Tamayo et al., 1997) also reported
similar effects of hybrids on number of days to tasseling.

The effect of Nitrogen sources was significant in
both seasons. (S,) produced highest (46.67) numbers
of days to tasseling and minimum low number of
days to tasseling was noted in S; (40.67). Number
of days to tasseling in 2009 was at par with 2008.
Prolonging the number of days to tasseling was due to
availability of Nitrogen to plants at appropriate times
and in proper proportions. These results are similar as
reported by Martin (1981).

Interactions of maize hybrids and Nitrogen
sources on number of days to tasseling were found to
be non-significant during both years.

In 2008 and 2009 differences between the (S,)
(Control) vs (S)), (S,), (S,), (S,)), (S,) (Nitrogen
sources) and chemical (S)) vs (S)), (S,), (S,), (S,)
organic Nitrogen sources for days to tasseling were
highly significant.

(3) Number of Days to Silking

Number of days to silking with two hybrid maize
varieties were non-significant during 2008 and 2009.
Table 2 showing the effect of Nitrogen sources, showed
significant differences for the number of days to silking
in both seasons. Highest (56.0) number of days to silking
was found for (S,) and the lowest number of days to
silking was noted in (S)) (48.0). A similar trend on
number of days to silking was found for year 2009, with
no significant difference between years. Enhancement
in number of days to silking was due to the availability
of Nitrogen to plants at proper times and in proper
proportions. These results are closely related with those
reported by (Modarres et al, 1998), (Rizwan et al.,
2003), and (Sharif ez al., 2004).

Significant interactions of maize hybrids and
Nitrogen sources were observed during both
years. The highest number of days to silking
(58.0) was recorded in (H)) (S,) while the lowest
number of days taken to silking (48.0) was found
in interactions of (H,) (S, These results have a
semblance to those of (Egbe and Ali, 2010).

Table 2 showed that differences between the
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(S,) (Control) vs (S)), (S,), (S,), (S,), (S,) (Nitrogen
sources) and chemical (S)) vs (S,), (S,), (S,), (S,)
Organic Nitrogen sources for days to silking were
highly significant during 2008 and 2009

(4) Number of Days to Maturity

Hybrid maize variety significantly affected the number
of days to maturity during 2008 and non-significant
during 2009. Data in Table 2 shows that (H,) (108.17)
took significantly more days to maturity than (H,)
(104.50) during 2008. These results are similar to those
of (Amanullah et al., 2009).

The effects of Nitrogen sources were also
significant in both seasons. (S,) (111.50) took the most
days to maturity and the least days to maturity were
noted in (S)) (102.50). The numbers of days taken
to maturity were the same for 2009 and 2008. An
increase in days to maturity was due to availability
of Nitrogen to plants at appropriate times and in
proper proportions. These results are closely related
to those reported by (Hamid and Nasab, 2001) and
(Amanullah et al., 2009).

Significant interactions of maize hybrids and
Nitrogensources were observed forbothyears.In2008,
the highest number of days to maturity was recorded
for the (H,) (S,) (115.0) treatment combination,
while lowest numbers to maturity were found for (H,)
(S,) (100.0). In 2009 the highest numbers of days to
maturity were recorded in (H,) (S,) (118.0) and the
lowest to maturity were found for (H,) (S,) (100.0).
Similar results were reported by (Hamid and Nasab,
2001) and (Amanullah et al., 2009), (See table 2). In
2008 differences between two hybrids (H,) (Pioneer-
30Y87) and (H,) (Pioneer-31R88) were significant
for number of days to maturity. The differences for
(S,) (Control) vs (S)), (S,), (S,), (S,), (S,;) (Nitrogen
sources) on days to maturity were found to be highly
significant while inorganic (S,) vs (S)), (S,), (S)),
(S,) Organic Nitrogen sources were also observed
to be highly significantly different for biological
yield. The comparison from 2009 among two hybrids
(H,) (Pioneer-30Y87) vs (H,) (Pioneer-31R88) was
significant for days to maturity. In 2008 and 2009
differences between the (S,) (Control) vs (S)), (S,),
(S)), (S,), (S,) (Nitrogen sources) and chemical (S,)
vs (S,), (S)), (S,), (S,) Organic Nitrogen sources for
days to maturity were found to be highly significant.
(See table 2).
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Table 2: Impact of Nitrogen Sources on the Number of Days to Tasseling, Silking, and

Maturity Traits of

Hybrid Maize
Treatment Days to Tasseling Days to Silking Days to Maturity
Year 2008 2009 | 2008 | 2009 | 2008 | 2009
(A) Hybrids
(H,): Pioneer-30Y87 43.56 42.83b [52.33 53.07 | 108.1a | 108.0
(H,): Pioneer-31R88 44.06 4433 a [51.17 52.17 | 104.5b | 109.22
(LSD) at 5% probability NS 1.26* | NS NS 1.39% NS
(B) Nitrogen Sources
(S,): Control 0 kg Nha' 40.67¢ | 40.0c |48.0d 470c |102.5d |101.50d
gssg:g‘;mﬁ;ﬁl source (ured) @ | 46675 |475a |56.0a 57.0a |111.5a |116.00a
(9%) . hiﬂ““ry manure PMY@ | 4504|4450 [5050c | 53.50b | 107.56 | 109.17b
(S,): Farm yard manure (FYM) | 44 6 | 4306 | 53.00 53.83b | 106.5b | 105.00 c
@ 17.8 tha

S,): Press-mud of sugarcane

Epg) @8.5t ha' & 43.0b 43.0b |53.17b 520b | 106.0bc |109.50 b
(S.): Compost (C) @ 10 t ha! 4350b |435b [49.83cd |52.33b | 104.0cd | 110.50b
(LSD) at 5% probability 2.32% 2.18* | 2.05% 2.32% | 2.42% 2.64%
(C) Interaction (H x NS)
(H) (S,) 41.33 40.0 480e |450e |105.0cd |100.0i
(H) (S) 46.0 46.0 58.0a 58.67a | 1150a |114.0b
(H) (S)) 45.0 44.0 51.0d 540bc | 107.0bc | 106.0 fgh
(H) (S) 44.0 42.0 55.0b 55.0b | 108.0bc |105.0 gh
(H) (S) 43.0 43.0 52.0 cd 54.67b | 109.0b | 110.0cde
(H) (S.) 42.0 42.0 50.0 de 51.0cd | 105.0cd | 113.0 be
(H) (S,) 40.0 40.0 48.0 ¢ 49.0d |100e 103.0 hi
(H) (S, 47.33 49.0 54.0 be 55.33b | 108.0bc |118.0a
(H,) (S, 45.0 45.0 50.0 de 53.0bc | 108bc | 112.3bcd
(H) (S, 44.0 44.0 51.0d 52.67bc | 105.0cd | 105.0 gh
(H) (S,) 43.0 43.0 5433bc  [49.33d | 103.0de |109.0 def
(H) (S.) 45.0 45.0 49.67de | 53.67bc | 103.0 de | 108.0 efg
(LSD) at 5% probability NS NS 2.91% 3.28% | 3.42% 3.73%
(D) Contrasts
(Sn) Vs (SI)’ (87), (Sz)’ (SA)’ (S§) *% k% ok k% %% k%
(S) vs(S,). (8. (S). (Sy) % o o o o o

(Mean values in column not showing same letter vary significantly at at 5% probability: *=Significant at 5% level/
**=Significant at 5% level/ NS = Non significant)

Conclusion

Based on the year experiments (2008 & 2009),
it is concluded that effect of Nitrogen sources
on both maize hybrid (H, (Pioneer-30Y87) & H,
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(Pioneer-31R88)), was found to be non significant
for number of days to tasseling and number of days
to silking during 2008, while number of days to
maturity and grain yield was significant. In 2009
number of days for tasseling was found significant
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and number of days to silking, maturity and grain
yield was not significant. Significant Nitrogen
sources influenced were observed for tasseling,
silking, maturity and grain yield during both years
2008 & 2009. Maximum number of days was
recorded in chemical source (urea) 250 kg Nitrogen
ha'! for tasseling, silking, maturity and grain yield
in 2009 as compared to other Nitrogen sources
and minimum number of days to tasseling, silking,
maturity and grain yield was found in control (0) kg
Nitrogen ha' hybrid maize H, (Pioneer - 30Y87)
produced better grain yield and indirectly enhanced
physiological traits when Nitrogen sources was
applied in chemical (urea) @ 250 kg Nitrogen ha™!
as compared to other sources of Nitrogen.
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