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Abstract

The present experiment was conducted to evaluate the effect of different nitrogen levels and mulch practice on
days to physiological maturity, plant height, mean leaf area, mean weeds population, weeds fresh weight, weeds
dry weight of maize at Agriculture Research Station Swabi, Khyber Pakhtunkhwa during summer 2019. The
experiment was laid out in a randomized complete block design (RCBD) with three replicates. Data was
recorded on six quantitative traits i.e. days to physiological maturity, plant height, mean leaf area, mean weeds
population, weeds fresh weight, weeds dry weight. Results indicated that Days to physiological maturity, plant
height, mean leaf area, mean weeds population, weeds fresh weight, weeds dry weight was significantly altered
due to applied treatment. The treatment nitrogen level (N4-150 g.) give high results for the Days to physiological
maturity, plant height, mean leaf area, mean weeds population, weeds fresh weight, weeds dry weight as
compared to other level of nitrogen, (N1-control), (N2-50g), (N3-100g), (N5-200g). And similarly organic mulch
(crop residue) show high result for the Days to physiological maturity, plant height, mean leaf area, mean weeds
population, weeds fresh weight, weeds dry weight as compared to inorganic mulch (plastic mulch). It was
observed that the nitrogen level (N4-150g) valuable fertilizer and organic mulch show better result as compare to
other nitrogen level and inorganic mulch.
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Introduction

Maize (Zea mays L.) belongs to Phocaea and is grown in both spring and summer seasons in Pakistan. It is
among the high yielding crops and has great economic importance for the developing countries like Pakistan
where human population is continuously increasing. In Pakistan, maize is the third important cereal crop after
wheat and rice (PARC, 2007). The area under maize cultivation in Pakistan and Khyber Pakhtunkhwa Province
was 935.1 K and 421.9 K ha, respectively with production of 3261.5 K tones and 752.2 K tones and the average
grain yields of 3488 and 1135 kg ha-1 in Pakistan and Khyber Pakhtunkhwa, respectively (MINFAL, 2010).
Khyber Pakhtunkhwa and Punjab contributes 68% and 30% of the total production, while Sindh and Balochistan
contributes a very a small percentage i.e. 2-3% (Anonymous, 2010).
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Maize crop is planted more than 500,000 ha land area in high mountain and plains of Khyber Pakhtunkhwa but
its production is much lower in these areas (Rahman et al., 2012). Maize grains have great economic importance
and are used for food, fodder, pharmaceutical and industrial purposes. Its grains contain starch, protein, fiber, oil
and ash (Ahmad et al., 2007).

The most evident and alarming issue of the current time, Global Climate Change is now arising as a major threat
to the world food security as it has severely affected crop growth and development through various
climatological events i.e. drought, flood, high temperature etc. maize crop is very sensitive to these hazards in its
critical growth stagesResearchers are using various effective technologies to overcome these hazards. Among
different technologies mulches i.e. organic mulches, are considered to have profitable role in combating these
hazardous Rasoul Fakhari et al. (2018)

Mulching is one of the simplest and most beneficial practices you can use in the garden. Mulch is simply a
protective layer of material that is deposited on the ground. Mulches can be organic - such as blades of grass,
straw, bark chips and other similar materials - or inorganic - such as stones, brick chips and plastic. Organic and
inorganic mulches have many advantages.Mulching is one of the management practices aimed at increasing
water conservation and effectively controlling weed infestation in field crops (Ram et al., 2013). Organic
mulches perform additional functions, such as increasing soil organic matter content, improving biological
activity (Zhao et al., 2012), improving soil structure, and improving soil quality. Increase in plant nutrients after
decomposition (Depar et al., 2016). Alternative methods of weed control, such as mulching, are often used in
place of herbicides. Mulching is a popular weed control method that has been used successfully in many
countries (Amoghein, et al., 2013). Mulch has positive effects on soil and plants, that is, improves the soil
environment, moderates its temperature (Anikwe et al., 2007), increases soil porosity (Shaxson et al. Barber,
2016), optimizes the rate of water infiltration during heavy rains (Bu et al., 2013), controls runoff anderosion,
suppresses weed growth and preserves soil moisture content (Depar et al., 2016).Depending on the type of mulch
material used, mulching preserves soil water, reduce soil temperature and consequently promotes seedling
establishment and increases the seedling survival under extreme conditions mainly by reducing the soil surface
exposure to direct solar radiation (Murungu et al., 2011; Benigno et al., 2012; Woods et al., 2012). Mulches
spread on soil surfaces lower average soil temperature during the hot season, thus keeping the temperature in the
regular range during the growing season (Blazewicz-Wozniak, 2010). Another type or inorganic mulch is
pebbles they do not rot and so are used on decorative flowerbeds. As they do not rot from year to year, it is
difficult to add new plants as the pebbles must be moved. Therefore, it is burdensome to plant new crops, as the
pebbles must be shifted and rearranged (Maggard et al., 2012).This is an important factor for the unstable mid-
range climate, in which the summer is typically short. Also, film mulching reduces the evaporation of moisture,
making the soil cooler on hot days. Thus, the black plastic film allows plants to better grow in the heat, in the
cold, and in times of drought. This film prevents the growth of weeds in the soil (Kasirajan&Ngouajio, 2012)
Plastic film mulch, increased plant densities and chemical fertilizer input have been extensively used in intensive
agricultural production areas (Bu et al., 2013;Liu et al., 2014).The mulching techniques had greater role for
moisture conservation whereas N management had proven to improve soil fertility and crop production.
However, research gap still exist to quantify their effects on maize crop stand and phonological occurrence.
Therefore, the present field experiment was conducted to find out the effect of N management treatments under
mulching practices in maize crop.

Mineral nitrogen nutrition is one of the most significant factors with its influence on productivity and features of
plants. Optimal nitrogen nutrition has an influence on a development of the root system and over ground biomass
as well as on nutritive value of fruits (Glamoclija, 2004; Glamoclija et al., 2015; 2017; Peki¢ et al., 2014; 2015;
Terzi¢ et al., 2018; Bozovi¢ et al., 2018a; 2018b). Fertilizer N applied to crop is subjected to many chances; a

Global Scientific Research 53



Journal of Agriculture Sustainability and Environment

portion of the N will remain in the soil, some may be lost to the air, surface water, and/or ground water (Jat et al .,
2013). The application of nitrogen in the quantities that surpass the needs of plants, leads to the increase of the
level of nitrates in soil and their washing off into underground waters(Glamoclijaet al., 2015; 2017).

Keeping in view the above importance the objective of my study was planned to

1. To find out anappropriate mulching technique for maize productivity.
2. To find out optimum level of nitrogen for higher yield and yield components of maize.
3. To find out the interactions among mulching practices and nitrogen levels.

Materials and Methods

Present experiment was conducted in the Agriculture Research Station, Swabi during summer, 2019. Some of the
basic materials that are used with specialized methods during this experiment are discussed as follows;

Materials

Major material used during this experiment are; maize seed (Jalal), fertilizer (urea) as nitrogen source,
(N1control), (N2.50g), (N3.100g), (N4.1509), (N5.200g), FYM, Organic mulch (crop residue) and Inorganic
mulch (plastic).

Methods

Some basic methods followed during this experiment are as follows;

Field Preparation

In order to make the field suitable for the experimental process field was ploughed two times before the sowing.
After proper ploughing the field was planked for proper leveling and to suppress the huge clods in order to
ensure the equal supply of water and nutrients.

Layout

As the field was properly leveled then RCBD design was constructed in the field. After layout designing
different treatment i.e. various nitrogen levels and mulches were assigned to the specific plots in order to check
the maize response toward these treatments.

Sowing and data Collection

After complete seed bed preparation sowing is done with seed planter, maintaining proper row to row and plant

to plant distance. As the seeds were germinated, the 1st irrigation is applied to the field and then at various stages
data is recorded for the below mentioned parameters.
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Plant height (cm): Plant height for all the treatments in each replication were measured with the help of a
measuring tape from the base to tip of the five randomly selected plants and then average plant height was
calculated.

Leaf area plant-! (cm?): Leaf area plant was calculated by measuring the length and width of all leaves of the
five randomly selected plants from each plot and then average was worked out to calculate the leaf area plant®
by using the following formula:

Leaf area plant™ = Leaf length x leaf width x Correction Factor

Weed biomass: Weed biomass was recorded with the help of tetrad. the tetrad was thrown randomly at three
different places in each sub plots, and the weeds was harvested and averaged.

Fresh weeds weight: After harvesting the weeds was cleaned from soil and weighted with the help of weight
balance.

Dry weeds weight: The weeds was dried in an own for 24 hours. And then weight with the help of weight
balance.

Days to physiological maturity: Days to maturity was obtained by observing the sub plot when it reached to 70
% mature. The maturity is complete if the grain tip become black.

Statistical data analysis

The recorded data was arranged properly in excel and then after proper arrangement it was analyzed while using
the Statistic 8.1 software. As the data was analyzed it was presented in the tables for convenience of readers.

Results andDiscussion

The current experiment was conducted in order to find out the effects of mulching and different nitrogen levels
application over maize crop in district Swabi. The whole results are discussed in the tables below.

Weeds population

Data regarding weed population is presented in Table.1. Statistical analysis of the data indicated that weed
population was none significantly affected by different mulching practices. According to the results more
number of weeds (209.33g) was observed in M2 (organic mulching) while less number of weeds (193.33g) was
noted in M1 (inorganic mulching). The possible reason for low weeding in plastic mulch may be the deficiency
of photosynthesis due to the obstacle in sunlight. Our results are in line with Saeed et al. (2013) who also noted
that plastic mulching reduces weed population. On the other hand, various N levels significantly affected weeds
population in maize crop. According to data maximum number of weeds was noted in N1 (315.00g) followed by
N2 (240.00g), N3 (178.33g) and N5 (171.67g) while less number of weeds was recorded in N4 (101.679).
Higher population of weeds in N1 may be due to the low competition for sunlight, water and air. Our results are
in conformity with Blumenthal et al. (2008) who also noted that controlled treatments resulted in reduced weed
population as compare to other N levels.
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Weed fresh weight

Data regarding weed fresh weight is presented in Table.1. Statistical analysis of the data indicated that weed
fresh weight was none significantly affected by different mulching practices. According to the results maximum
fresh weight (186.33g) was observed in M2 (organic mulching) while minimum fresh weight (144.00g) was
noted in M1 (inorganic mulching). The possible reason for low weeding in plastic mulch may be the deficiency
of photosynthesis due to the obstacle in sunlight. Our results are in line withAli et al. (2016) who also noted that
plastic mulching reduces weed population. On the other hand, various N levels significantly affected weed fresh
weight in maize crop. According to the data maximum fresh weight of weeds was noted in N5 (250.009)
followed by N4 (206.67g), N1 (144.17g) and N3 (140.83g) while lowest fresh weight of weeds was recorded in
N2 (84.17g). Maximum fresh weight of weeds in N5 may be due the higher level of nitrogen. Our results are in
conformity with Jiang et al. (2019) who also noted that higher N levels results in number weeds and weed
biomass.

Weed dry weight

Data regarding weed dry weight is presented in Table.1. Statistical analysis of the data indicated that weed dry
weight was none significantly affected by different mulching practices. According to the results maximum dry
weight (17.2g) was observed in M2 (organic mulching) while minimum dry weight (16.433g) was noted in M1
(inorganic mulching). The possible reason for low weeding in plastic mulch may be the deficiency of
photosynthesis due to the obstacle in sunlight. Our results are in line with Zamirl et al. (2014) who also noted
that plastic mulching reduces weed population. On the other hand, various N levels significantly affected weed
dry weight in maize crop. According to the data maximum dry weight of weeds was noted in N5 (22.169)
followed by N4 (17.83g), N3 (17.08g) and N1 (15.169) while lowest dry weight of weeds was recorded in N2
(11.83g). Maximum dry weight of weeds in N5 may be due the higher level of nitrogen. Our results are in
conformity with Hejazi et al. (2014) who also noted that higher N levels results in number weeds and weed
biomass

Days to maturity

Data regarding days to maturity is presented in Table.2. Statistical analysis of the data indicated that Days to
maturity was none significantly affected by different mulching practices. According to the results early maturity
(87.067) was observed in M1 (inorganic mulching) while late maturity (85.33) was noted in M2 (organic
mulching). The possible reason for late maturity in M2 may be the presence of more nutrients due plant residues.
Our results are in line with Ampofo (2018) who also noted that organic mulching resulted in late maturity. On
the other hand, various N levels significantly affected days to maturity in maize crop. According to the data early
maturity (76.83) was observed in N1 followed by N3 (87.167), N2 and N5 (88.167) while late maturity was
noted in N4 (90.66). late maturity in N4 may be due to the presence of more nitrogen Our results are in
conformity with Shahzad et al (2015) who also noted that higher N levels results in late maturity in maize.

Plant height
Data regarding plant height is presented in Table 2. Statistical analysis of the data indicated that plant height was
none significantly affected by different mulching practices. According to the results maximum plant height

(506.7cm) was observed in M2 (organic mulching) while minimum plant height (470.3cm) was noted in M1
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(inorganic mulching). The possible reason for the maximum plant height in M2 may be the presence of more
nutrients due plant residues. Our results are in line with Zamir et al (2014) who also noted that organic mulching
resulted in maximum plant height. On the other hand, various N levels significantly affected plant height in
maize crop.

According to the data maximum plant height (631.0cm) was observed in N4 followed by N2 (503.7cm), N5
(487.88cm) and N3 (471.4cm) while minimum plant height was noted in N1 (347.4cm). Maximum plant height
in N4 may be due to the higher levels of nitrogen.Results are in conformity with Saréevié et al. (2018) who also
noted that higher N levels results in tallest plants.

Mulching Weeds population Weeds fresh weight Dry weight
M1 193.33a 144.00 a 16.433 a
M2 209.33a 186.33 a 17.200 a

N Levels

N1 315.00 a 144,17 b 15.167 bc
N2 240.00 ab 84.176 b 11.833¢c
N3 178.33 bc 140.83 b 17.083 b
N4 101.67 ¢ 206.67 a 17.833 ab
N5 171.67 bc 250.00 a 22.167 a

Tablel weeds population, weeds fresh weight, weeds dry weight.

Table 2 Days to maturity, plant height, leaf area

Mulching Days to maturity Plant height Leaf area
M1 87.1a 470.3 a 1637.3 a
M2 85.3b 506.7 a 1689.3 a
N Levels

N1 76.8Db 347.7¢ 966.7 b
N2 88.2a 503.9 ab 2176.7 a
N3 87.2a 471.4 bc 1860.0 a
N4 90.3a 631.0a 1975.0 a
N5 88.2a 488.9 bc 1383.3b

Mean values of the same category followed by different letters are significant at P < 0.05 level.
Mean leaf area

Data regarding mean leaf area is presented in Table.2. Statistical analysis of the data indicated that leaf area was
none significantly affected by different mulching practices. According to the results maximum leaf area
(1689.3m?) was observed in M2 (organic mulching) while minimum leaf area (1637.3m?) was noted in M1
(inorganic mulching). The possible reason for the maximum leaf area in M2 may be the availability of organic
and inorganic plant nutrients. Our results are in line with Abdullah et al(2016) who also noted that organic
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mulching resulted in maximum leaf area. On the other hand, various N levels significantly affected mean leaf
area in maize crop. According to the data maximum leaf area (2176.7m?) was observed in N2 followed by N4
(1975.0m?), N3 (1860.0m?) and N5 (1383.3m?) while minimum leaf area was noted in N1 (966.7m?). The
possible reason for maximum leaf area in N2 may be the availability of enough plant nutrients. Our results are in
conformity with Saréevié et al. (2018) who also noted that various N levels significantly affected mean leaf area
in maize crop.

Conclusion

Results revealed that mulch practice (organic and inorganic) have none significant effect on weeds population,
weeds fresh weight, weeds dry weight, plant height, and mean leaf area. While mulch practice (organic and
inorganic) significant effect on days to maturity

Results revealed that application of different nitrogen levels have significant effect on weeds population, weeds
fresh weight, weeds dry weight,maturity, plant height, and mean leaf area. Based on the results and consequences
attained from this research work, it is determined that mulch practice has significant effect on days to maturity
and showed maximum value (87.067) and minimum value (85.333).Application of different nitrogen levels
showed minimum values for N1 (control), and maximum values for N4 (150 g).Application of nitrogen level N4
(150 g) showed maximum values for weeds population, fresh weight, dry weight, days to maturity, plant height,
mean leaf area.
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