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ABSTRACT
An experiment entitled “Enhancing wheat yield through integrated nitrogen and weeds
management practices” was carried out at Agronomy Research Farms, The University of
Agriculture Peshawar during 2015-16. The experiment was conducted in randomized
complete block design with split plot arrangement. The treatments of nitrogen application
(organic material alone (FYM), inorganic material alone (urea) and combination of 50%
organic + 50% inorganic material) were allocated to main plots. The treatments of weeds
management practices (control, hand weeding 30 days after sowing), pre-emergence
herbicide application (Affinity), herbicide application (Affinity) 20 days after sowing,
herbicide application (Affinity) 40 days after sowing and herbicide application (Affinity) 60
days after sowing were assigned to sub plots. The results indicated that integrated nitrogen
application (50% FYM + 50% urea)  has delayed number of days to anthesis (123 days) and
maturity (150 days) in wheat crop and showed maximum plant height (87.58 cm), grains
spike-1(50 grains), thousand grains weight (39.24 g), grain yield (3146 kg ha-1) and harvest
index (38.05%). The treatment of integrated nitrogen application (50% FYM + 50% urea)
showed significantly lowest weeds density (32 weeds m-2) and minimum weeds dry weight
(4.36 g m-2). Application of herbicide (Affinity) 20 days after sowing has produced lowest
weeds m-2 (11 weeds m-2), weeds dry weight (1.09 g m-2) highest grains spike-1 (53), 1000-
grains weight (42.27 g), grain yield (3738 kg ha-1) and harvest index (39.24%). It is
concluded that application of 130 kg ha-1 as integrated nitrogen (50% FYM + 50% urea)
along with herbicide application (Affinity) 20 days after emergence has significantly
improved yield and yield components of wheat.
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INTRODUCTION
Wheat (Triticum aestivum L.) is a staple grain food of Pakistan belongs to family

Poaceae. Wheat is one of the oldest and most important cereal crop, grown as a primary
food product throughout the globe. Wheat is a leading grain food and holds central position
in economy of Pakistan. It accounts for 3% in the gross domestic product (GDP) of Pakistan
(Ahmad et al., 2013). In Pakistan, about 70% of the total wheat produced is utilized in the
form of bread known as chapatti. The rest 30% is used for bakery products such as bread,
cookies and cakes. In 2014-2015 it was cultivated on 9.2 million hectares with total
production of 25.1 million tons and average grain yield was 2725 kg ha-1, whereas in Khyber
Pakhtunkhwa province, the area under its cultivation during the same period was 0.73
million hectares with total production of 1.26 million tones and average grain yield was
1720 kg ha-1 (MNFSR, 2014-15).

In Pakistan average yield of wheat is still low compared to other wheat producing
countries. The low yield can be due to many factors among which imbalance use of
fertilizers especially nitrogen (N) is a key factor. The soil of Khyber Pakhtunkhwa is low in
organic matter and major nutrients (Idris et al., 2001). Farmers apply mineral fertilizer to
increase wheat crop yield. Inorganic fertilizers played a major role in promoting the
productivity of wheat crop to fulfill the requirement of food (Ahmad et al., 2013). According
to the Shah et al. (2010) continues application of chemical fertilizers degrade soil health
which in turn adversely affect crop productivity.

Application of different organic materials like manure has enhanced nutrient use
efficiency, improved water holding capacity and sustained crop productivity
(Khoshgoftarmanesh et al., 2010). In addition to macro nutrients organic manures also
provide micronutrients (Jan et al., 2011). Organic manures and residue has enhanced
storage of carbon in soils and decreased emission from nitrogen fertilizer thus improved
agriculture productivity (Pan et al., 2009). Inorganic fertilizer boosts up current crop
productivity but degrade the health of soil. Therefore, it is feasible to apply organic manures
combined with mineral fertilizers in order to apply environment friendly nutrient source for
optimizing crop yield. A synergetic relation between inorganic and organic sources of
nitrogen was observed for crop yield (Yang et al., 2007).

Weeds are unwanted plant species growing in domesticated crops and compete with
crops primarily for space, sunlight, moisture, and nutrients and decrease the production of
crop (Chauhan et al., 2012). Control of weeds is one of the utmost important elements for
sustainable agriculture (Arif et al., 2013). Chemical weed control method is quick, more
effective and labour saving than other methods however it is harmful for environment. The
pattern of weeds emergence, weeds stage and herbicide application timing are important in
effective control of weeds through chemicals (Hoverstad et al., 2004). Weeds management
is the most important factor among other crop production factors which greatly affect crop
yield. One of the main factors for low average yield of wheat is improper weed management
and it accounts for 35% in annual yield loss (Dalga et al., 2014). The weed seeds germinate
earlier than crops and seedlings grow faster than crops so greatly compete with crops for
soil resources (i.e. water, nutrients). The application of different weed control methods is
considerably important for harvest of high and quality grain yield of wheat crop (Chaudhry
et al., 2008). The management practices for weeds control as substitute of chemical control
is required to reduce the negative impacts of chemicals on environment (Bilalis et al.,
2009). Weeds infestation can reduce crop growth and development. Ologbon and Yusuf,
2012 reported enhanced yield of wheat by 69% through weed control practices (i.e. hand
weeding and hoeing) at early growth stages.

Weeds are greater nitrogen consumers (Hans and Johnson, 2002), thus weeds limit
nitrogen availability for crop growth. Weeds not only drop down the amount of available
nitrogen to crops, but it also grows quickly compared with crop plants (Blackshaw et al.,
2003). The basic goal of integrated plant nitrogen and weeds management is the
maintenance of soil fertility to an optimum level for sustaining the desired crop productivity
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by optimizing the benefits from all possible sources of plant nutrients, depending upon the
system of land use and ecological, social and economic conditions. Increasing wheat
production under abiotic stress conditions has become important in recent years, since
wheat production in areas with optimum growing conditions does not meet the needs of the
increasing population.

Keeping in view the importance of integrated use of organic and inorganic nitrogen
and weed management in yield improvement of wheat crop, the present study was designed
to evaluate the effects of integrated nitrogen management and weeds management on the
yield of wheat.

MATERIALS AND METHODS
Experimental details

The experiment entitled: “Enhancing wheat yield through integrated nitrogen and
weeds management” was carried out at Agronomy Research Farms, The University of
Agriculture Peshawar. The experiment was laid out in Randomized complete block design
with split plot arrangement having four replications. The main plot factor was integrated
nitrogen management (organic material alone (FYM), inorganic material alone (urea) and
combination of 50% organic + 50% inorganic material). The sub plot factor comprised
weeds management (Control, hand weeding 30 days after sowing (DAS), herbicide
application (Affinity) before emergence, herbicide application (Affinity) 20 DAS, herbicide
application (Affinity) 40 days after sowing (DAS) and herbicide application (Affinity) 60 days
after sowing (DAS). All other inputs and field practices were applied uniformly to each
experimental unit.
Experimental Site

The experimental site was Agronomy Research Farms of the University of Agriculture
Peshawar, Pakistan. Experimental site is located at 71oE longitude, 34oN latitude with an
altitude of 350 m above sea level (Bakht et al., 2009) with a sub-tropical climate.
Soil Description

Soil of experimental site is alkaline (pH 8.02), calcareous in nature, low in organic
matter (0.845 g kg-1), non-saline (EC (1:1) 0.87 d S m-1), low in available nitrogen (0.04 g
kg-1) and phosphorous (4 mg kg-1) with near sufficient in potassium (80 mg kg-1). The
texture of the soil was silty clay loam having 40% clay, 51.3% silt and 8.7% sand (Ahmad
et al., 2018).
Procedure for recording data

The number of weeds m-2 was determined by randomly throwing a 25cm × 25 cm
iron ring at three different places in each subplot. Number of weeds inside the ring was
counted and converted into weed m-2. The harvested weeds were dried at 80◦C and weighed
for weeds dry weight. Days to anthesis was recorded from sowing till date when anthers
appeared in 80% plants in each subplot. Days to maturity were recorded by counting the
number of days from sowing to date when 80% plants showed maturity symptoms in each
sub plot. Plant height was measured at physiological maturity stage by measuring height of
five random but representative plants in each sub plot from base to the tip of plant spike
excluding awns. For grains spike-1 data, ten spikes were taken randomly from each
experimental unit. Grains in these spikes were counted and averaged. After threshing,
thousand grains were randomly selected from seed lot of each experimental unit and
weighed with the help of electronic balance. At harvest maturity, three central rows in each
experimental unit were harvested, threshed, cleaned and weighed with an electronic
balance for computing grain yield. The data was converted in kg ha-1. Data regarding
harvest index was calculated by the following formula.
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Statistical analysis of the data
The data was analyzed statistically according to the appropriate procedure used for

randomized complete block design with split plot arrangement. Least significant difference
test (P≤0.05) was applied in case of significant F-test for mean comparisons for significant
difference between treatments means (Jan et al., 2009).

RESULTS AND DISCUSSION
Weeds m-2

Statistical analysis of data revealed significant effect (P≤0.05) of integrated nitrogen
and weeds management practices on weeds m-2 (Table-1). Interaction of integrated
nitrogen management and weeds management practices was non-significant. Maximum
weeds m-2 (37) were recorded from treatment of sole application of organic material i.e.
farm yard manure (FYM) followed by 34 weeds m-2 from application of 100% urea. Minimum
weeds m-2 (32) was observed from treatment of integrated nitrogen (50% FYM + 50%
urea) application. Maximum weeds density was recorded from sole application of FYM might
be due to weeds seeds in FYM. Ali et al. (2011) reported more weeds due to application of
organic manures. Among treatments of weeds management, highest weeds m-2 (60) was
observed from control where weeds were allowed to grow followed by application of
herbicide (Affinity) before emergence (54 weeds m-2) and application of herbicide (Affinity)
at 60 days after emergence (DAS) which showed 52 weeds m-2. Lowest weeds m-2 (11) was
recorded from treatment of hand weeding at 30 days after emergence and application of
herbicide (Affinity) at 20 days after emergence (11). Weeds were controlled effectively at
early growth stage through manual weeding practice as well as herbicide application.
However, delay in weeding resulted in comparatively highest weeds density. Which may be
due to the fact that weeds have attained maturity stage and control measures at maturity
stage of weeds is a difficult task. Application of herbicide (Affinity) and hand weeding at
early stage was more effective strategy of weeds control. Chaudhary et al. (2008) reported
that critical period of weeds-crop competition is between 30 to 50 days after crop sowing.
Ullah (2009) and Bibi (2004) reported less population of weeds from hand weeding followed
by Affinity application.
Weeds dry weight (g m-2)

The application of integrated nitrogen and weeds management practices showed
significant (P≤0.05) effect on weeds dry weight (Table-1). The interaction of integrated
nitrogen and weeds management practices was non-significant. The treatment of integrated
nitrogen (50% FYM + 50% urea) has revealed lowest weeds dry weight (4.36 gm-2)
followed by application of 100% urea with weeds dry weight of 4.88 gm-2. Highest weeds
dry weight (5.17 gm-2) was recorded from sole application of farm yard manure. This might
be due to more weed seeds present in the farm yard manure that emerged quickly and
competed with wheat crop for resources i.e. moisture, space, nutrients and solar radiation
which enhanced growth of weeds and finally contributed to dry weight of weeds. The
integrated nitrogen management (50% FYM + 50% urea) has produced lowest weeds dry
weight probably due to the fact that amount of FYM decreased which has decreased weeds
dry weight drastically. Ali et al. (2011) reported that weeds dry weight was significantly
reduced by different nitrogen management techniques. Minimum weeds dry weight (1.09
gm-2) was recorded from application of herbicide (Affinity) at 20 days after sowing (DAS)
which was statistically at par with treatment of hand weeding at 30 days after sowing (1.12
gm-2). Application of herbicide (Affinity) at 40 days after emergence showed 4.32 gm-2.
Maximum weeds dry weight (8.12 gm-2) was recorded from control. The lowest weeds dry
weight from treatment of herbicide application at 20 days after emergence as well as with
manual weeding at 30 days after sowing might be due to the reason that weeds were
controlled significantly at their critical growth stages and delay in herbicide application has
not controlled efficiently weeds population. Weed seeds are vigorous and have the ability to
germinate and grow even in an unfavorable environment compared to major crops. If not
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controlled at their critical stages, they grow quickly and contribute to maximum weeds
infestation in the field. Application of herbicide (Affinity) and hand weeding at early stage of
growth was more effective strategy of weeds control. Khan (2013) observed less weeds dry
weight due to application of herbicide (Affinity).
Days to anthesis

Days to anthesis of wheat were significantly (P≤0.05) affected by integrated nitrogen
management (Table-1). The effect of weeds control methods was non-significant. The
interaction of integrated nitrogen management and weeds management practices was non-
significant. Minimum days to anthesis (120 days) were recorded from application of 100%
urea followed by sole application of FYM (122 days). More days to anthesis (123 days) were
recorded from treatment of integrated nitrogen (50% FYM + 50% urea). It may be
attributed to the fact that nitrogen availability during the crop growth period has prolonged
reproductive stage in cereals. Application of integrated nitrogen (50% FYM + 50% urea) has
ensured availability of N throughout the growing season of wheat hence resulted in delayed
anthesis. The chances of N losses through sole application of urea was more than integrated
nitrogen thus N was available throughout the growing season and resulted in less days to
anthesis. Ali (2013) and Khan et al. (2008) reported more days to anthesis from application
of integrated nitrogen (mineral nitrogen + farm yard manure).
Days to maturity

Integrated nitrogen management showed significant (P≤0.05) impact on days to
maturity of wheat. The treatments of weeds management practices and interaction of
integrated nitrogen management and weeds management practices was non-significant
(Table-1). Maximum days to maturity (150 days) were observed from sole application of
FYM which was statistically similar with the treatment of integrated nitrogen (50% FYM +
50% urea) with 150 days to maturity. Sole application of urea (100% urea) showed
minimum number of days to maturity (148 days). Mineral nitrogen (urea) has quickly
released nitrogen whereas organic nitrogen source (FYM) has ensured slow and gradual
release of N throughout the growing season of crop which led to delayed maturity of wheat
crop. Deldon (2001) reported that integrated nitrogen fertilizer has increased vegetative
growth and resulted in delayed maturity of wheat crop. Gradual release of N from FYM has
profoundly delayed crop maturity (Matsi et al., 2003).
Plant height (cm)

The data in Table-1 reveals that plant height of wheat was significantly (P≤0.05)
affected by integrated nitrogen and weeds management practices. The interaction of
integrated nitrogen and weeds management practices was non-significant. Maximum plant
height (87.58 cm) was recorded from treatment of integrated nitrogen (50% FYM + 50%
urea) followed by application of 100% urea with plant height of 83.73 cm. Minimum plant
height (82.46 cm) was recorded from sole application of FYM. Nitrogen as a major nutrient
required for vegetative growth of plants. The application of sole inorganic fertilizer (urea)
has quickly released N compared with slow release from sole application of FYM. However,
integrated nitrogen management (50% FYM + 50% urea) has ensured availability of N
throughout growing season which is the major factor of maximum growth and thus taller
plants were observed. Maximum plant height from application of integrated nitrogen (50%
FYM + 50% urea) was due to well-nourishment of crop. Iqbal et al. (2002); Idris et al.
(2001) and Singh and Agarwal (2001) observed tallest plants from application of integrated
nitrogenous fertilizers. Singh et al. (2018) recorded maximum plant height from combined
application of organic and inorganic source of nitrogen than their sole application. Among
different weeds management practices, treatment of hand weeding at 30 days after sowing
has led to maximum plant height (88.34 cm) which was statistically similar with application
of herbicide (Affinity) at 20 days after emergence (87.82 cm). Application of herbicide
(Affinity) at 40 days after emergence was ranked 3rd with plant height of 84.48 cm. Shorter
plants (79.12 cm) were recorded from control. Weeds compete with crop for all available
resources and suppress crop growth. Weeding practices at critical period of growth has
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increased the availability of soil resources for crop growth and development. The highest
plant height obtained from application of herbicide (Affinity) at 20 days after emergence and
hand weeding at 30 DAS was due to complete eradication of weeds at critical growth period
which ensured more utilization of nutrients, moisture and solar radiation by the wheat crop.
Ullah (2009) reported maximum plant height from application of herbicide and hand
weeding at early growth stages. Riaz et al. (2006) reported that hand weeding and
herbicide application at appropriate time can considerably increase plant height.
Grains spike-1

Grains spike-1 of wheat was significantly (P≤0.05) affected by integrated nitrogen
and weeds management practices (Table-2). Interaction of integrated nitrogen and weeds
management was significant (Figure 1). Grains spike-1 were highest from interaction of
integrated nitrogen and weeds management with herbicide (Affinity) 20 days after
emergence or hand weeding (30 days after emergence). The treatment of integrated
nitrogen (50% FYM+50% urea) produced maximum grains spike-1 (50 grains spike-1

)
followed by 48 grains spike-1 from sole application of urea (100% urea). Minimum grains
spike-1 (45) was recorded from treatment of 100% FYM. Grains of wheat crop depend
mainly on application of recommended quantity of N. Loss of inorganic N is a serious
problem which adversely affects grains development and soil environment. Maximum grains
spike-1 from integrated nitrogen (50% FYM+50% urea) might be due to less losses of N
from organic sources (FYM). The slow release of nutrients from FYM has promoted
vegetative growth of crop as well as it enhanced photosynthetic process. Similar trend has
been reported by Devi et al. (2011). Singh et al. (2011); Shah et al. (2010) and Arif et al.
(2006) reported more grains spike-1 from application of integrated nitrogenous fertilizer.
Among weeds management practices, more grains spike-1 (53 grains) was observed from
application of herbicide (Affinity) at 20 days after emergence which was statistically at par
with the treatment of hand weeding at 30 days after sowing (52 grains). Lowest grains
spike-1 (42) was recorded from control. Late weeding practices and control plots have
produced less grains spike-1 because of weeds competition with crop for soil resources
particularly at early growth stage which suppressed growth of wheat crop. More grains
spike-1 from application of herbicide (Affinity) at 20 days after emergence were due to
control of weeds at early growth stage of crop and hence more soil resources in terms of
moisture, space, nutrients, light etc. were available to the crop. The wheat crop has got the
opportunity to utilize soil resources efficiently and produced sufficient grains spike-1. Amare
et al. (2016) revealed highest grains spike-1 with application of herbicide + hand weeding,
followed by hand weeding. Chaudhary et al. (2008) reported maximum grains spike-1 in
plots where weeds were controlled at early growth stage of wheat crop. Khan (2013)
revealed maximum grains spike-1 from application of Affinity herbicide followed by hand
weeding. Interaction of integrated nitrogen and weeds management on grains spike-1

indicated that sole application of farm yard manure resulted in less grains spike-1 while
combined use of nitrogen from farm yard manure and urea at the ratio of 50 : 50 with the
application of herbicide (Affinity) at 20 days after emergence led to more grains spike-1.
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Figure 1.Interaction of integrated nitrogen and weeds management for grains spike-1 of
wheat.
DAS= days after sowing DAE= days after emergence
1000 grains weight (g)

The 1000 grains weight of wheat was significantly (P≤0.05) affected by integrated
nitrogen and weeds management (Table-2). Treatment of integrated nitrogen (50% FYM +
50% urea) has produced highest thousand grains weight (39.24 g) followed by application
of 100% urea (37.18 g). Lowest thousand grains weight (34.18 g) was recorded from sole
application of FYM. Organic manures along with inorganic fertilizer (s) have positive impacts
on soil properties (improved aeration, soil structure, porosity, soil organisms etc.) which
facilitated root growth and enhanced nutrients uptake. Organic fertilizers not only released
nutrients slowly but it also prevents losses of nutrients due to leaching, and volatilization.
Maximum 1000 grains weight from integrated N (50% FYM + 50% urea) was because of
less loss of N through volatilization and leaching with passage of time (Arshad et al., 2004).
Mohan et al. (2018) revealed maximum thousand grains weight from application of
integrated sources of nitrogen. Zahoor (2014) and Parmer and Sharma (2002) reported
highest thousand grains weight of wheat from application of integrated N fertilizer. Among
weeds management, application of herbicide (Affinity) at 20 days after emergence resulted
in heaviest grains (42.27 g) followed by treatment of hand weeding at 30 DAS (41.39 g)
and application of herbicide (Affinity) at 40 days after emergence (38.99 g). Minimum
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thousand grains weight (32.03 g) was recorded from control. Weed infestation is a major
problem which efficiently utilizes more available soil resources for growth compared with
crops and thereby adversely affects crop growth. Delay in weeding has increased weeds
infestation which later on was difficult to control even with chemical application and thus
produced small size grains. Efficient eradication of weeds at appropriate time decreased
weeds-crop competition. Highest 1000 grains weight from application of herbicide (Affinity)
at 20 days after emergence was due to control of weeds at critical growth period of wheat
crop. Rajpar et al. (2010) and Riaz et al. (2006) showed significant effect herbicide
application and hand weeding at early stage of crop. Interaction of integrated nitrogen and
weeds management was significant (Figure 2). Interaction of integrated nitrogen and weeds
management revealed that application of sole farm yard manure produced lighter grains
while heavier 1000 grains weight were recorded when 50% nitrogen was supplied from farm
yard manure and 50%  nitrogen was applied from urea with the application of Affinity
herbicide at 20 days after emergence or hand weeding (30 days after emergence).
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Figure 2.Interaction of integrated nitrogen and weeds management for 1000 grains weight
(g) of wheat crop.
DAS= days after sowing DAE= days after emergence
Grain yield (kg ha-1)

Statistical analysis of the data revealed that integrated nitrogen as well as weeds
management practices has significant effect (P≤0.05) on grain yield of wheat (Table-2).
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Maximum grain yield (3146 kg ha-1) was recorded from treatment of integrated nitrogen
(50% FYM + 50% urea) followed by application of 100% urea (2899 kg ha-1). Minimum
grain yield (2402 kg ha-1) was harvested from sole application of FYM. Grain production of
wheat depends mainly on application of recommended quantity of N. Losses of inorganic N
in the form of volatilization and leaching are the major problems which adversely affect
grain yield as well as soil environment. Application of farm yard manures along with
inorganic fertilizers has reduced nitrogen losses but improved soil physical and biological
properties which led to enhanced yield of wheat crop. Maximum grain production from
integrated application of nitrogen (50% FYM + 50% urea) was due to less losses of N. In
addition to that application of 50% N from organic source (FYM) has ensured slow release of
N throughout the growing season of wheat crop. The organic source of N has guaranteed
availability of N at all stages of crop. This facilitated efficient crop performance in terms of
yield and yield components. Hassan et al. (2018) reported maximum grain yield from
combined application of urea and FYM. Islam et al. (2015); Rashid et al. (2014) and Ali et
al. (2011) also reported maximum grain yield with application of integrated N fertilizer.
Among weeds management treatments, the application of herbicide (Affinity) at 20 days
after emergence has produced highest grain yield (3738 kg ha-1). The treatment of hand
weeding at 30 DAS and application of herbicide (Affinity) at 40 days after emergence ranked
2nd and 3rd with grain production of 3671 and 2903 kg ha-1 respectively. Minimum grain yield
(2072 kg ha-1) was obtained from control. Weeds infestation is a serious problem of crop
production. Weeds compete with crop for space, light, nutrients and available moisture in
the soil. In addition to that several weeds serve as an ideal host for insects. Weeds
adversely affect the quality as well as quantity of grain yield of wheat crop. Maximum yield
was harvested from application of Affinity at 20 days after emergence due to control of
weeds at early growth stages of the crop. Delayed weeding practices indicated low yield
because critical period of weeds-crop competition was 30 to 50 days after crop sowing
(Chaudhary et al., 2008). Khan (2013) and Ullah (2009) reported maximum grain yield
from application of herbicide (Affinity). Herbicides application at 2-3 leaf stage of weeds
produced highest grain yield (Riaz et al., 2006). Interaction of integrated nitrogen and
weeds management was significant (Figure 3). Lowest grain yield was recorded from
treatment of sole farm yard manure compared with maximum grain yield from treatment of
50% nitrogen from farm yard manure and 50% from urea along with application of Affinity
herbicide at 20 days after emergence.
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Figure 3.Interaction of integrated nitrogen and weeds management for grain yield (kg ha-1)
of wheat.
DAS= days after sowing DAE= days after emergence
Harvest Index (%)

Harvest index of wheat was significantly (P≤0.05) affected by integrated nitrogen
management and weeds management practices (Table-2). Interaction of integrated nitrogen
and weeds management was non-significant. The treatment of integrated nitrogen (50%
FYM + 50% urea) showed highest harvest index (38.05%) followed by sole application of
urea (36.85%). Lowest harvest index (34.68%) was recorded from sole application of FYM.
Koocheki et al. (2006) revealed positive correlation between grain weight and harvest index
due to integrated N application. Kumar et al. (2018) reported that integrated N
management had a non-significant effect on harvest index of wheat. Among different weeds
management practices, maximum harvest index (39.24%) was recorded from application of
herbicide (Affinity) at 20 days after emergence followed by hand weeding at 30 days after
emergence (38.37%). Minimum harvest index (34.60%) was recorded from control. Bibi
(2004) reported that treatment of herbicide (Affinity) has showed highest harvest index of
wheat crop. Amare (2014) and Dalga et al. (2014) reported highest harvest index from
treatments of early weeding practices.
CONCLUSION
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The application of integrated nitrogen (50% FYM + 50% urea) has produced highest
grain yield (3146 kg ha-1) from wheat crop. The treatment of herbicide (Affinity) at 20 days
after emergence has indicated maximum grain yield (3738 kg ha-1). Application of 130 kg
ha-1 nitrogen in integrated form (50% N is applied from organic sources and 50% from
inorganic source) and weeds management practices with application of herbicide (Affinity)
at 20 days after emergence or hand weeding (30 days after emergence has produced
highest grain yield of wheat crop.

Table-1. Effect of integrated nitrogen and weeds management on weeds (m-2),
weeds dry weight (g m-2), days to anthesis, days to maturity and plant height (cm)
of wheat.

Integrated nitrogen
management (130 kg ha-1) Weeds m-2

Weeds dry
weight (g m-

2)

Days to
anthesis

Days to
maturity

Plant
height
(cm)

FYM (alone) 37 a 5.17 a 122 ab 150 ab 82.46 b
Urea (alone) 34 b 4.88 a 120 b 148 b 83.73 b
50% FYM + 50% Urea 32 c 4.36 b 123 a 150 a 87.58 a

LSD(P≤0.05) 2.00 0.33 2.10 1.38 1.48

Weed Management
Control 60 a 8.17 a 122 150 79.12 c
Hand Weeding (30 DAS) 11 e 1.12 e 122 149 88.34 a
Herbicide(Affinity) BE 54 b 7.49 b 122 150 82.87 b
Herbicide (Affinity) 20 DAE 11 e 1.09 e 122 149 87.82 a
Herbicide (Affinity) 40 DAE 29 d 4.32 d 122 150 84.48 b

Herbicide (Affinity) 60 DAE 42 c 6.62 c 122 150 81.90 b

LSD (P≤0.05)
6.00 0.29 ns ns 2.71

INM x WM ns Ns ns ns Ns
DAS= Days after sowing, BE= Before emergence, DAE= Days after emergence
INM= Integrated nitrogen management        WM= Weeds management ns= non-
significant
Mean values of the same category followed by different letters are significantly different at
P≤0.05 level.



198 Muhammad Shafi et al. Enhancing Wheat Yield Through……..

Table-2. Effect of integrated nitrogen and weeds management on grains spike-1,
thousand grains weight (g), grain yield (kg ha-1) and harvest index (%) of wheat.
Integrated Nitrogen
Management (130 kg ha-1)

Grains
spike-1

Thousand grains
weight (g)

Grain yield
(kg ha-1)

Harvest
index (%)

FYM (alone) 34 c 34.18 c 2402 c 34.68 c

Urea (alone) 37 b 37.18 b 2899 b 36.85 b

50% FYM + 50% Urea 39 a 39.24 a 3146 a 38.05 a

LSD (P≤0.05) 0.44 0.45 34.00 1.09

Weeds Management

Control 42 d 32.03 d 2072 e 34.60 c

Hand Weeding (30 DAS) 52 a 41.39 a 3671 a 38.37 a

Herbicide(Affinity) BE 45 c 32.87 cd 2047 e 34.32 c

Herbicide (Affinity) 20 DAE 53 a 42.27 a 3738 b 39.24 a

Herbicide (Affinity) 40 DAE 48 b 38.99 b 2903 c 36.66 b

Herbicide (Affinity) 60 DAE 45 c 33.64 c 2460 d 35.97 b

LSD (P≤0.05) 1.52 1.18 53 1.31

LSD (P≤0.05)
for INM x WM

2.635 2.035 91.88 Ns

DAS= Days after sowing, BE= Before emergence, DAE= Days after emergence
INM= Integrated nitrogen management        WM= Weeds management ns= non-
significant
Mean values of the same category followed by different letters are significantly different at
P≤0.05 level.
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