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Abstract

Maize yield is very low in Khyber Pakhtunkhwa compared to Punjab-Pakistan and advance countries of the world.
Weed and improper nutrients is one of the reason for low yield. Field study was carried out for the management of weeds
and nutrients (Nitrogen) in 2014 and was repeated in 2015. An open pollinated maize variety “Azam” was used in the
experiment. Four nitrogen levels (N0=0, N1=100, N2=150, and N3=200 kg ha-1) and seven weed periods (W0=Weed free
throughout season, W1=15 DAS (days after sowing), W2=30 DAS, W3=45 DAS, W4=60 DAS W5=75 DAS, W6= weed
allowed for whole period). In all sub plots weeds competed with maize for the above mentioned days and were then kept
free for the rest of duration through regular hand weeding. Experimental data illustrated highest plant height (220 cm), grain
yield (6268 kg ha-1) and biological yield (10189 kg ha-1) from the plots treated with N @ 200 kg ha-1. Furthermore, plots
which were kept weed infested throughout the season caused severe yield losses to maize crop. However, weed competition
beyond 60 days after sowing caused no significant reduction in yield. So it is recommended that weeding should be done
before 30 days after sowing having nitrogen @ 200 kg ha-1 for enhancing grain yield in maize crop.
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Introduction
Maize (Zea mays L.) yield is very low in Khyber
Pakhtunkhwa than Punjab province of Pakistan (Anon.,
2015). Similarly maize average yield is also low than
advanced countries due to many factors. However, the
important one is weed competition (Najafi and Tollenaar,
2005). Weeds compete for sunlight, fertilizer and water etc.
and may reduce crop quality and quantity. Weeds are
serious threat for both irrigated and rain fed areas. Yield
losses due to weeds in maize ranged from 20-40% (Saeed
et al., 2016: Saeed et al., 2012; Ashique et al., 1997), while
in some cases it might cause 25-80% yield reduction
(Chikoye and Ekeleme, 2003). A broad spectrum of
broadleaved as well as grassy weeds infested maize fields.
The common weeds found in maize crop are Convolvulus
arvensis, Amaranthus viridis, Cyperus rotundus, Cynodon
dactylon, Portulaca olereacea, Echinochloa crus-galli,
Digitaria sanguinalis, Leptochloa sp. and Sorghum
halepense (Abdullah et al., 2008; Mousavi, 2001).
Nitrogen improve the quality of maize grain by
increasing protein content (Amanullah et al., 2009).
Nitrogen determines the yield formation and crop size
(Arnold et al., 1974; Subedi and Ma, 2009; Bruns &
Ebelhar, 2006; Overman & Brock, 2003). Due to low
level of soil organic matter and leaching of soil nutrients,
nitrogen is mostly deficient in soil and ultimately decrease
production. In both weed and maize soil nitrogen
requirement is high thus competition between maize and
weed for available nitrogen further increased the nitrogen
problem. Different nitrogen applications may affect the
growth of maize and weeds (Matloob et al., 2015).
Materials and Methods
The trail was conducted in summer 2014 and was
repeated on same piece of land in 2015, at Agricultural
University Peshawar-Pakistan. There were no significant

differences between both years, thus the data of both years
for all the parameters were averaged before the analysis.
Maize variety “Azam” was used in the experimental trail.
Different nitrogen levels viz., N0=0, N1=100, N2=150, and
N3=200 kg ha-1 (main plot) weed periods i.e. W1= weed
free throughout season W1=15 (DAS), W2=30 (DAS),
W3=45 (DAS), W4=60 (DAS) W5=75 (DAS), and W6=
weed allowed to grow for whole period (sub plots). In sub
plots (W1 to W5 treatments) first weeding was done after the
above mentioned days after sowing and was then kept
weed free throughout season by regular hand weeding. The
data were analyzed by SPSS v.20 software.
Results and Discussions
Weed density (m-2): Significant results were obtained for
weed density in table 1. Highest weed density (148.7m-2)
were noticed in 200 kg ha-1 N level treatment however, it
was statistically at par to all other nitrogen levels except
zero level (Table 2).
Moreover, highest weed density (93.2 m-2) were
observed zero N plots. The reason for high weed density
in nitrogen used treatments might be due to availability of
more nitrogen to weeds as compared to zero nitrogen
level treatments. Amanullah et al., 2014 and Jalali et al.,
2012, reported that high nitrogen level treatments lead to
high weed density. In another study lack et al., 2011 also
concluded that nitrogen level and weed density are
directly proportional to each other.
Maximum weed density of 186.8 m-2 were observed
in plots where weeds were not harvested for entire
period, while low weed density (129.7 m-2) were recorded
in those plots where weeding was done 15 days after
sowing (DAS). In weed free treatments the weed density
was zero because there was regular weeding throughout
the season. The results showed that weed density was
gradually increased with increase in weeding intervals.
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The interaction data also showed significant results for
weeding intervals and nitrogen levels. The R2 values at
various nitrogen levels i.e. N0, N1, N2 and N3 were 95, 97,
96 and 99 %, respectively. The trend lines showed that
there was a gradual decreased in weed density with
increased in weeding periods (Fig. 1).
According to Maqbool et al., (2006) increased in
weeding intervals leads to increased in weed density.
The results were similar to El-Bially, (1995) who
reported that an increase in weeding intervals resulted in
high weed density.

yield of maize. The table 1 showed maximum of 10189
kg ha-1 in 200 kg ha-1 N plots and minimum of 7167 kg
ha-1 biological yield in 0 N plots. Nitrogen increased
photosynthesis and cell division which eventually resulted
in greater biological yield (Hammad et al., 2011a).
For weeding intervals maximum (9272.9 kg ha -1) and
minimum (8045.9 kg ha-1) (8045.9 kg ha-1) was noticed in
control plots (Munsif et al., 2009 and Ali et al., 2011).
The trend lines showed that biological yield of maize was
inversely proportional to increased in weed competition
time periods (Fig. 2).

Thousand grain weight (g): Statistical analysis of the data
revealed significant differences for thousand grain weight
with non-significant interaction. The data showed that
highest thousand grain weight in 200 kg ha-1 nitrogen level
treatments (563.2 g) followed by 100 and 150 kg ha-1
(452.3 g and 504.4 g). However lowest thousand grain
weight was observed in zero nitrogen level treatment
(286.1 g). The maximum nitrogen resulted in maximum dry
matter accumulation. Increased in nitrogen might enhance
photosynthesis that ultimately resulted in maximum grain
weight (Matloob et al., 2105; Rashidi et al., 2105; Akram
et al., 2010; Inamullah et al., 2011; Akram et al., 2010;
Saeed et al., 2010 and Akhtar et al., 2000. Albassam, 2001;
Flores et al., 2003). Moreover, increasing weeding periods
decreased grain weight (Matloob et al., 2015; Nadeem et
al., 2008 and Zubair et al., 2009.

Grain yield (kg ha-1): Various nitrogen levels and
weeding intervals had significantly affected grain yield of
maize. Table 1 had maximum grain yield (6268.3 kg ha-1
in 200 kg ha-1) and minimum (4216.8 kg ha-1 in 0 kg ha-1)
plots. High nitrogen level increased thousand grain weight
which resulted in more grain yield. Increased in nitrogen
level might increase the dry matter production in maize
(Ali et al., 2016 and Amanullah et al. 2014). Variation in
grain yield due to nitrogen rates might be because of the
differences in growth parameters like thousand grain
weight etc. (Hammad et al., 2011b; Khaliq et al., 2009;
Jalali et al., 2012 and Maqbool et al., 2006).
Weed periods showed maximum 5060.4 kg ha-1 in
W0 and less 3337.6 kg ha-1 grain yield in W6 treatments.
An inverse effect on grain yield was observed with
increase in weeding interval. Decreased in grain yield
might be due to competition for resources (Safdar et al.
2016 and Husseini et al., 2008).
Significant interaction was noticed between weeding
intervals and nitrogen levels. The intercept clarified
quadratic relationship between grain yield and N levels
(Fig. 3). The R2 values at various nitrogen levels i.e., N0,
N1, N2 and N3 were 96, 95, 98 and 91%, respectively. The
trend lines showed that there was a gradual decreased in
grain yield with increased in weeding periods however,
no decreased was noticed beyond W4 in all nitrogen
levels. The interactions showed that weeds should be
controlled in early periods for achieving better grain
yield. These results similar to Sabir et al., (2000) and
Younas et al., (2002). According to Maqbool et al.,
(2006) weed duration affects grain yield significantly.

Plant height (cm): Various nitrogen levels and weeding
intervals had significantly affected plant height of maize.
Data in table 1 illustrated that the highest maize plants
(220.7 cm) were noticed in 200 kg ha-1 nitrogen level
treatments while shorter plants (190.5cm) were observed
in zero nitrogen level treatments. More nitrogen enhanced
cell division which ultimately increased the plant height
(Ali et al., 2016; Amanullah et al. 2014 and Wajid et al.
2007). Moreover, variation in plant height might be due to
increasing weed competition (Nadeem et al., 2008).
According to Matloob et al., 2015 more competition
duration adversely affected plant height.
Biological yield (kg ha-1): Various nitrogen levels and
weeding intervals had significantly affected biological

Nitrogen levels (N)
N0 = 0 kg ha-1
N1 = 100 kg ha-1
N2 = 150 kgha-1
N3 = 200 kgha-1
LSD(0.05)
Weeding intervals (WI)
W0 = Weed free throughout
W1 = Weeding after 15 days
W2 = Weeding after 30 days
W3 = Weeding after 45 days
W4 = Weeding after 60 days
W5 = Weeding after 75 days
W6 = Weed Infested
LSD(0.05)
Interaction (N x W)
p≤0.05 LSD test were used

Table 1. Effect of N and weed periods on below parameters.
Weed density Thousand grain Plant height Biological yield
(m-2)
weight (g)
(cm)
(kg ha-1)
93.2b
286.1c
190.5c
7167.0d
140.1a
452.3b
212.3b
7548.0c
148.2a
504.4ab
211.5b
9165.1b
148.7a
563.2a
220.7a
10189.0a
20.68
76.1
7.92
216.06
0.00
129.7d
129.8d
144.4c
165.9b
171.5b
186.8a
10.90
*

609.4a
560.2a
457.1b
409.8b
447.6b
408.4b
274.1c
0.07
NS

216.0a
208.6a
209.5a
214.4a
211.1a
209.5a
192.4b
12.15
NS

9272.9a
9036.3b
8721.4c
8440.7d
8053.2e
8050.8e
8045.9e
41.19
*

Grain yield
(kg ha-1)
4216.8d
5027.8c
5545.6b
6268.3a
24.76
5060.4a
4572.1b
4097.5c
3575.3d
3411.0e
3349.3e
3337.6e
138.13
*

MAIZE INTERACTION WITH NITROGEN AND WEEDING INTERWALS

Table 2. Correlation data.
Grain yield
Nitrogen levels
Weed density
0.433
Weeding intervals Weed density
-0.473
Correlation is significant at 0.05 level
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Conclusion
p-value
0.0001
0.0349

The results indicated that different weeding periods
and various levels of N had significantly affected the
maize yield etc. Thus in light of the experimental results it
is recommended that management of weeds should be
done prior 30 days after sowing with N @ 200 kg ha -1 in
Peshawar-Pakistan.
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Fig. 3. Response of N and the weed periods on grain yield.

Abdullah, G. Hassan, I.A. Khan, S.A. Khan and H. Ali. 2008.
Impact of planting methods and herbicides on weed
biomass and some agronomic traits of maize. Pak. J. Weed
Sci. Res., 14(3-4): 121-130.
Akhtar, M., A. Mehmood, J. Ahmad and K. Iqbal. 2000.
Nitrogen uptake efficiency in wheat as influenced by
nitrogen levels and weed-crop competition duration. Pak. J.
Biol. Sci., 3(6): 1002-1003.
Akram, M., M.Y. Ashraf, E.A. Waraich, M. Hussain, N. Hussain
and A.R. Mallahi. 2010. Performance of autumn planted
maize (Zea mays L.) hybrids at various nitrogen levels under
salt affected soils. Soil & Environ., 29(1): 23-32.
Albassam, B.A. 2001. Effect of nitrate nutrition on growth and
nitrogen assimilation of pearl millet exposed to sodium
chloride stress. J. Plant Nutr., 24(9): 1325-1335.
Ali, A., M.A. Khan, A. Saleem, K.B. Marwat, A.U. Jan, D. Jan
and S. Satta. 2016. performance and economics of growing
maize under organic and inorganic fertilization and weed
management. Pak. J. Bot., 48(1): 311-318.
Ali, K., F. Munsif, Z. Hussain, I. Khan, N. Ahmad, N. Khan and
M. Shahid. 2011. Effect of different weed control methods
on weeds and maize grain yield. Pak. J. Weed Sci. Res.,
17(4): 313-321.
Amanullah, K., M. Kakar, A. Khan, I. Khan, Z. Shah and Z.
Hussain. 2014. Growth and yield response of maize (Zea
mays L.) to foliar NPK-fertilizers under moisture stress
condition. Soil Environ., 33: 116-123.
Amanullah, K.B. Marwat P. Shah, N. Maula and S. Arifullah.
2009. Nitrogen levels and its time of application influence
leaf area, height and biomass of maize planted at low and
high density. Pak. J. Bot., 41: 761-768.
Anonymous. 2014. Agricultural Statistics of Pakistan. Ministry
of Food, Agriculture and Livestock (Economic Wing)
Islamabad.
Arnold, J.M., L.M. Josephson, W.L. Parks and H.C. Kincer.
1974. Influence of nitrogen, phosphorus and potassium
applications on stalk quality characteristics and yield of
corn. Agron. J., 66: 605-608.
Ashique. M., M.L. Shah and M. Shafi. 1997. Weeds of maize
and their eradication. Zarat Nama, pp. 35: 89.
Bruns, H.A. and M.W. Ebelhar. 2006. Nutrient uptake of maize
affected by nitrogen and potassium fertility in a humid
subtropical environment. Comm. Soil Sci. & Plant Anal.,
37: 275-293.
Chikoye, D. and F. Ekeleme. 2003. Cover crops for cogongrass
Imperata cylindrica (L.) Raeusch. management and effects
on subsequent maize yield. Weed Sci., 51: 792-797.
El-Bially, M.E. 1995. Efficiency of atrazine with other
herbicides used alone, in sequence or as tank mix in maize.
Ann. of Agri. Sci., 40(2): 709-721.

MUHAMMAD SAEED ET AL.,

1346

Flores, P., J.M. Navarro, M. Carvajal, A. Cerda and V.
Martinez. 2003. Tomato yield and quality as affected by
nitrogen source and salinity. Agronomie, 23: 249-256.
Hammad H.M., A. Ahmad, T. Khaliq, W. Farhad and M.
Mubeen. 2011a. Optimizing rate of nitrogen application for
higher yield and quality in maize under semi arid
environment. Crop & Environ. J., 2(1): 38-41.
Hammad, H. M., A. Ahmad, A. Wajid and J. Akhter. 2011b.
Maize response to time and rate of nitrogen application.
Pak. J. Bot., 43(4): 1935-1942.
Hussaini, M.A, V.B. Ogunlela, A.A. Ramalan and A.M. Falaki.
2008. Mineral composition of dry Season maize (Zea mays
L.) in response to varying levels of nitrogen, phosphorus
and irrigation at Kadawa, Nigeria. World J. Agri. Sci., 4(6):
775-780.
Inamullah, N. Rehman, N.H. Shah, M. Arif, M. Siddiq and I.A.
Mian. 2011. Correlations among grain yield and yield
attributes in maize hybrids at various nitrogen levels.
Sarhad J. Agri., 27(4): 531-538.
Jalali, A.H., M.J. Bahrani and A.R. Kazemeini. 2012. Weed
nitrogen uptake as influenced by nitrogen rates at early
Corn (Zea mays L.) growth stage. J. Agri. Sci. & Technol.,
14: 87-93.
Khaliq, T. A. Ahmad, A. Hussain and M.A. Ali. 2009. Maize
hybrids response to nitrogen rates at multiple locations in
semiarid environment. Pak. J. Bot., 41(1): 207-224.
Lack, S., P. Parchami and A. Modhej. 2011. Study the Effects of
Nitrogen Levels and Wild Oat (Avena ludoviciana L.)
Densities on grain yield and agronomic nitrogen efficiency
of wheat (Triticum aestivum L.) Adv. In Environ. Biol.,
5(8): 2445-2450.
Maqbool, M.M., A. Tanveer, Z. Ata and R. Ahmad. 2006.
Growth and yield of maize (Zea mays L.) as affected by
row spacing and weed competition durations. Pak. J. Bot.,
38(4): 1227-1236.
Matloob, A., A. Khaliq, A. Tanveer, S. Hussain, F. Aslam and
B.S. Chuhan. 2015. Weed dynamics as influenced by
tillage system, sowing time and weed competition duration
in dry-seeded rice. Crop Protec., 71: 25-38.
Mousavi, M.R. 2001. Integrated Weed Management: Principles
and Methods, first edition. Meiad Press.
Munsif F., K. Ali, I. Khan, H.U. Khan and M. Anwar. 2009.
Efficacy of various herbicides against weeds and their
impact on yield of maize. Pak. J. Weed Sci. Res., 15(2-3):
191-198.

Nadeem M.A., R. Ahmad, M. Khalid, M. Naveed, A. Tanveer
and J.N. Ahmad. 2008. Growth and yield response of
autumn planted maize (Zea mays L.) and its weeds to
reduced doses of herbicide application in combination with
urea. Pak. J. Bot., 40(2): 667-676.
Najafi, H. and T. Tollenaar. 2005. Response of corn at different
leaf stages to shading by redroot pigweed (Amaranthus
retroflexus L.). Iranian J. Weed Sci., 1: 127-140.
Overman, A.R. and K.H. Brock. 2003. Model analysis of
response of corn silage to applied nitrogen, phosphorus,
and potassium. Comm. In Soil Sci. & Plant Analysis,
34(19): 2951-2965.
Rashidi, S., A. Ebadi, G. Parmoon, S. Jahanbakhsh and Z.
Haghighat. 2015. Effect of nitrogen source on bean growth
under water deficit conditions. The Philipp. Agri. Sci.,
98(3): 279-285.
Sabir, M. R., I. Ahmad and M.A. Shahzad. 2000. Effect of nitrogen
and phosphorus on yield and quality of two hybrids of maize
(Zea mays L.). J. Agri. Res., 38(4): 339-346.
Saeed, M., A. Khaliq, Z.A. Cheema and A.M. Ranja. 2010.
Effect of nitrogen levels and weed crop competition
durations on yield and yield components of maize. J. Agri.
Res., 48(4): 471-481.
Saeed, M., K. B. Marwat, B. Gul, Z. Hussain and H. Ali. 2012.
Effect of weed density on leaf area index and biological
yield of maize. Pak. J. Bot., 46(6): 1939-1942.
Saeed, M., Z. Huang, H. Huang, S.i Wei, C. Zhang, S. Hashim
and K. B. Marwat. 2016. Effect of spatial arrangement and
density on weed infestation and yield of maize (Zea mays
L.). Pak. J. Bot., 48(3): 1203-1207.
Safdar, M.E., A. tanveer, A. Khaliq and R. Maqbool. 2016.
Critical competition period of parthenium weed
(Parthenium hysterophorus L.) in maize. Crop Protection,
80: 101-107.
Subedi, K.D. and B.L. Ma. 2009. Assessment of some major
yield-limiting factors on maize production in a humid
temperate environment. Field Crops Res., 110(1): 21-26.
Wajid A., A. Ghaffar, M. Maqsood, K. Hussain and W. Nasim.
2007. Yield response of maize hybrids to varying nitrogen
rates. Pak. J. Agri. Sci., 44(2): 217-220.
Younas, M., H. Rehman and G. Hayder. 2002. Magnitude of
variability for yield and yield associated traits in maize
hybrids. Asian J. Plant Sci., 1(6): 694-696.
Zubair, M., H.U. Rahman and M.S. Jilani. 2009. Comparison of
different weed management practices in onion (Allium cepa
L.) under agro-climatic conditions of Dera Ismail Khan.
Pak. J. Weed Sci. Res., 15(1): 45-51.

(Received for publication 10 July 2017)

