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Abstract 
Weeds infestation in cereal crops is the one of main biotic stresses because in its presence crop cannot 

utilize effectively the available resources like moisture, nutrients and sun light. So, this study was aimed 

to quantify weeds trait and weed whole plants nutrient concentration and uptake in weed infested plots 

under wheat crop. Under the two separate experiments, the fertilizer rates and irrigation frequencies were 

integrated with weed management practices (data not provided) but weeds were allowed to grow in the 

control plots and the data were collected only from these weed infested plots analysed using descriptive 

statistics. Thirteen weeds species were recorded. Under NPK fertilizer application, maximum weed 

biomass (5916.7 kg ha-1), weed density (166.67 m-2), weed frequency (6.5%), weed whole plants NPK 

concentration (1.64, 0.23 and 1.80%) and NPK uptake (101.15, 14.36 and 112.25 kg ha-1) were recorded 

in plot when 205-110-50 kg NPK ha-1 was applied in weed infested plots. In case of irrigation 

frequencies, higher maximum weed biomass (5487.3 kg ha-1), weed density (163.0 weeds m-2), weed 

frequency (7.50 %), weed whole plants NPK concentration (1.24, 0.28 and 1.86%) and NPK uptake (63.5, 

12.91 and 90.1 kg ha-1) were found in plot when 6 irrigations were applied. while positive and significant 

correlation was observed between weed biomass and weed whole plants NPK upake under both 

experiment. From this study it was inferred that the applied fertilizer and irrigation gave more benefits to 

weed at the cost of wheat because weeds are more competitor than crop. 

Keywords: Fertilizer; Irrigation frequencies; Weeds; Wheat; Weed crop competition; Weeds nutrients 

uptake

Introduction 

Moisture regimes are one of the important 

factors affecting growth and yield of crop 

substantially. Judicious use of irrigation 

frequencies for wheat crop production is 

very essential as it ensures better grain yield 
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by increasing the overall growth and yield 

components [1-3]. Unavailability of 

sufficient water across the world is the 

primary constraint for wheat production [4]. 

Many scientific literature revealed that 

under moisture stress condition the 

performance of wheat showed some degree 

of correlation with yield potential and such 

growth performance of wheat under drought 

condition has become the priority area of 

research [5, 6].  

The use of NPK fertilizer in balanced form 

proved better for suppressing weed 

proliferation which is due to efficient light 

interception by wheat and resultantly 

increased wheat photosynthetic activities 

over weed [7] but the application of PK 

fertilizer increased weed density and 

diversity rather than wheat.  In another 

experiment conducted by El-Metwally et al. 

[8] revealed that all types weeds in respect 

of their frequency and density were 

increased by greater N rate of 60 kg fed-1 

and reduced by 15 N kg fed-1. Weed crop 

competition under organic and conventional 

farming system revealed that corn yield 

remain same in both of them with higher 

weed biomass in organic system [9]. It 

demonstrated that infested weeds in organic 

system did not affect corn yield due to its 

tolerance against weeds. 

There are evidences that fertilizer 

management can affect both crop and weed 

growth but such management must favor 

crop growth rather than weeds. The 

selection of fertilizer can improve crop 

competitiveness against weeds [10, 11] and 

particularly the application of N fertilizer as 

a function of crop competitiveness reliance 

on weed species existing in crop 

community. Blackshaw and Randall [10] 

who tested four weed species such as 

Persian darnel, Russian thistle, redroot 

pigweed and wild oat across three N rates 

(60, 120 and 240 N mg kg-1 soil), noticed 

that two weed species (Persian darnel and 

Russian thistle) did not respond to the 

applied N rates but other two species 

performed well on higher N rates. In another 

study, Blackshaw et al. [12] evaluated the 

effect of different N rates (0, 40, 80, 120, 

180 and 240 mg kg-1) against growth 

response of 23 weed along with wheat and 

canola as control species under controlled 

conditions. The majority of weed species 

responded same like wheat or canola or 

greater than them with respect to root and 

shoot biomass. At lower soil N level, all the 

species including crops recovered more than 

80% N but at higher N level, the weed N 

uptake was higher as compared to crops. 

From this study they inferred that soil 

fertility affects the competitive interaction 

between crops and weed and high response 

of some weed to N can be used in 

formulation of fertilizer recommendation 

methods to enhance crop competitiveness 

against weed. Keeping in view the 

importance of chemical fertilizer and 

irrigation in wheat production and the 

deteriorative effect of weed infestation on 

wheat, the present study was conducted to 

assess the weeds traits and weed whole 

plants nutrient concentration and uptake in 

weed infested plots under the influence of 

NPK fertilization and irrigation frequencies 

on wheat crop.  

Materials and methods 

Weeds were allowed to grow in the control 

plots under the already established 

experiments encompassing the integrative 

effect of NPK fertilizer application and 

irrigations frequencies along with weed 

management practices on growth and yield 

of wheat (data not provided). Under the two 

separate experiments, the fertilizer rates 

were integrated with weed management 

practices in one experiment while irrigation 

frequencies were integrated with weed 

management practices in the second 

experiment. The treatments detail of these 

experiments were: 
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Fertilizer treatments      
F1= 0-0-0 NPK kg ha-1 

F2 = 100-80-50 NPK kg ha-1 

F3 = 135-90-50 NPK kg ha-1 

F4 = 170-100-50 NPK kg ha-1 

F5 = 205-110-50 NPK kg ha-1 

Weed management techniques  

W1 = No weeding 

W2 = Herbicides application:  

W3 = Hand hoeing (after first and second 

irrigation)    

W4 = Allelopathic weed control (Sunflower 

extract) 

Irrigation frequencies  

I1= 3 irrigations 

I2= 4 irrigations 

I3= 5 irrigations 

I4=6 irrigations 

The data pertaining to nutrient accumulation 

and uptake of weeds were gathered from 

plots of both fertilizer treated and irrigated 

plots as per treatments where weeds were let 

grown (no weeding). In this study, the 

competition between weeds and wheat crop 

for nutrients were studied as a component of 

the two experiments. In these established 

experiments, weeds flora, frequency and 

weed density were recorded in no weeding 

plots.  

Weed flora 

Total number of weed species were counted 

in a unit area. 

Weeds frequency 

The frequency of occurrence of weeds was 

calculated using a formula [13]. 

 

Frequency (%) = total no. of weed species m-2 x 100 

                            Weed density m-2 

 

Weed density 

The density of weeds was calculated as 

arithmetical means (plants m-2).  

Weed biomass (kg ha-1) 

The total number of weeds m-2 were 

collected, air dried and determined their 

biomass in kg and then converted them into 

kg ha-1.  

Soil analysis 

The soil of both experimental sites were 

analysed before the installation of the 

experiment and analysed for soil texture, 

pH, electrical conductivity (EC), organic 

matter and AB-DTPA (ammonium 

bicarbonate-diethylenetriaminepentaacetic 

acid) extractable phosphorus (P) and 

potassium (K). Soil mechanical analysis was 

carried by hydrometer method as described 

by Bouyoucos [14], pH and EC were 

measured in 1:5 soil and water suspension 

[15, 16] and organic matter by oxidizing 

method [17, 18]. While, AB-DTPA 

extraction solution was used for extracting P 

and K [19]. In the clear filtrate of AB-DTPA 

soil extract, phosphorus was determined on 

Spectrophotometer at 880 nm wavelength 

and potassium on Flame Photometer. Total 

nitrogen contents of soil was determined by 

Kjeldhal method [20].  

Plant analysis 

Weed whole plants at flowering stage were 

collected, decontaminated with tap water 

and then immediately washed with distilled 

water [21]. These samples were then oven 

dried at 80oC for 48 hours, grinded and then 

stored at 4oC for target analysis. Weighed 

0.5 g of the prepared plant sample and wet 

digested using hot sulfuric acid with 

repeated additions of 30% hydrogen 

peroxide (H2O2) until the digestion was 

completed, then this digest was used for the 

determination of total nitrogen, phosphorus 

and potassium [22]. For phosphorus, 

Pipetted 10 ml of the digest into a 100 ml 

volumetric flask, added 10 ml ammonium-

vanadomolybdate and diluted the solution 

with Deionized water upto the mark [23]. 

Then, read the absorbance of the blank, 
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standards, and samples after 30 minutes at 

410-nm wavelength on Spectrophotometer. 

The potassium in the digest was determined 

directly by Flame Photometer [24]. Total 

nitrogen was determined by Kjeldhal 

method [25]. 

Nutrient uptake (kg ha-1) 

Nutrient uptake in weeds under the influence 

of NPK fertilizer application and irrigation 

frequencies were determined as under:  

N-uptake 
Nitrogen uptake was calculated through TDM 

x N concentration in plant/(100). 

P-uptake 
Phosphorus uptake was observed through 

TDM x P concentration in plant / (100). 

K-uptake 
Potassium uptake was observed through TDM 

x K concentration in plant / (100). 

The data regarding nutrient accumulation 

and uptake in weeds were subjected to 

descriptive statistics using computer 

software Statistix 8.1 (Math Soft Inc., 

Cambridge, MA, USA). Actually, mean of 

three replicates of weed control plot (no 

weeding) under NPK fertilizer application 

and irrigation frequencies as separate 

experiments and then compared the 

competitive ability of wheat against weeds 

for N, P and K nutrient.    

Results 

Before the conduction of experiments, the 

composite soil samples were collected from 

two sites and analysed for soil 

physicochemical properties (Table 1). The 

soil of both sites were sandy clay loam in 

texture having soil pH 8.03 (site-I) and 8.04 

(site-II) and electrical conductivity of 1.62 

dSm-1 (site-I) and 2.06 dSm-1 (site-II) which 

mean that the soil of both sites were alkaline 

in nature and non-saline. While, soil organic 

matter contents (0.59 and 0.61%), total 

nitrogen (0.029 and 0.031%) and AB-DTPA 

extractable phosphorus (2.77 and 2.52 mg 

kg-1) were low.  However, the available 

potassium in soil of both sites was 124.8 mg 

kg-1 and 130.3 mg ka-1 which was in high 

range.  

This study represent data collected in control 

plots (no weeding) of both experiments of 

NPK Fertilizer application and irrigation 

frequencies of wheat crop integrated with 

weed management sciences. In control plot 

weeds were allowed to grow in wheat crop 

which also received NPK fertilizer and 

irrigation frequencies per treatments. The 

data regarding weeds flora in no weeding 

pots (weed control) revealed  that in both 

experiments of wheat crop thirteen weeds 

species were recorded which were 

comprised of Bhatur (local name)-Milk 

weed (Launaea nodicavlis), Chabbar (local 

name)-Lawn rass/Bermuda grass (Cynodon 

dactylon (L.) Pers), Dhumbi gah (local 

name)-Wheat grass/Canary grass (Phalaris 

minor (Retz.), Gider gah (local name)-Fox 

weed (Conyza stricta), Kalar gah (local 

name)-Corn spury (Spergula arvensis (F.), 

Jangli palak (local name)-Sheep sorrel/Dock 

(Rumex dentatus (L.), Jangli jai (local 

name)-Wild oat (Avena fatua (L.), Jhil (local 

name)-Goose foot/Lambs’ quarter 

(Chenopodium album), Kurand (local 

name)-Nettle leaf (Chenopodium murale 

(L.), Madhano (local name)-Goose grass 

(Eleusine indica/aegyptica), Naro (local 

name)-Field bind weed (Convolvulus 

arvensis (L.), Nili booti (local name)- Red 

Chick weed (Anagallis arvensis (L.) and 

Sinjh (local name)-White sweet clover 

(Melilotus alba (L.). 

Maximum weed biomass (5487.3 kg ha-1) 

and weed density (163 weeds m-2) were 

noted in when 6 irrigations were applied to 

wheat crop while higher weed frequency of 

8.66% was noticed in minimum irrigated 

plot i.e. where wheat crop irrigated with 3 

irrigations (Table 2). Similarly, higher 

fertilizer rates also resulted in greater weed 

biomass, density and frequency (Table 2). 
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Table 1. Soil physicochemical properties of the experimental sites 

Soil properties Unit 

Result 

Experimental site-I (NPK 

Fertilization) 

Experimental site-II 

(irrigation frequencies) 

Sand % 53.0 53.3 

Silt % 21.3 17.1 

Clay % 25.7 29.6 

Textural Class  Sandy clay loam Sandy clay loam 

pH1:5 soil water 

suspension 

8..03 8.04 

EC1:5 1.62 2.06 

Organic matter % 0.59 0.61 

Total nitrogen % 0.029 0.031 

AB-DTPA extractable P mg kg-1 2.77 2.52 

AB-DTPA extractable K mg kg-1 124.8 130.3 

 

Weed whole plants NPK concentration 

(%) and uptake (kg ha-1) under the 

influence of wheat fertilizer application 

rates 

The changing fertilizer rates caused 

significant (p<0.05) fluctuation in weed 

whole plants N, P and K concentration (Fig. 

1a, b) which were increased with increasing 

fertilizer rates. Among them, the application 

of 205-110-50 NPK kg ha-1 recorded higher 

concentration of N (1.64%), P (0.23%) and 

K (1.80%) in weed whole plants and were 

closely followed by fertilizer rate of 170-

100-50 kg NPK ha-1 that exhibited 1.54, 

0.23 and 1.76% N, P and K concentration in 

weed whole plants. However, without 

fertilizer application, the weed whole plants 

expressed minimum concentration of N 

(0.98%), P (0.08%) and K (1.03%) which 

demonstrate that the applied nutrients as 

inorganic chemical fertilizer increased weed 

crop competition leading to more flourishing 

of weeds on the expense of wheat crop. 

Weed infestation in wheat crop under 

different fertilizer regimes increased weed 

crop competition for nutrients as shown by 

LSD test (p≤0.05) that indicated significant 

differences for weed nutrients uptake (Fig. 

2a, b). The figure illustrates that increasing 

fertilizer rates increased weed nutrient 

uptake. Among them, the higher fertilizer 

rate (205-110-50 kg NPK ha-1) recorded 

maximum weed uptake of N, P and K 

(101.15, 14.36 and 112.25 kg ha-1) followed 

by uptake of 90.08, 13.62 and 103.84  NPK 

kg ha-1 when 170-100-50 kg NPK ha-1 were 

used. While, minimum weed N, P and K 

uptake of 45.97, 3.67 and 48.68 kg ha-1 was 

noted where no fertilizer applied. 

Statistically, weed’s P and K uptake was at 

par from one another when higher fertilizer 

rates (170-100-50 and 205-110-50 kg NPK 

ha-1) were applied. It means that weed 

proliferation can be controlled through 

manipulation of applied nutrients and 

consequently weed crop competition is 

minimized. 

Weed whole plants NPK concentration 

(%) and uptake (kg ha-1) under the 

influence of irrigation frequencies 

Irrigation plays an important role in crop 

production. In irrigated agriculture weeds 

are the main competitor of crop which 

competes with crop for space, moisture, 

nutrients and sun light. In an experiment, 

different irrigation frequencies were tested 

on wheat integrated with weed 

managements (data not provided) but in 

control plots where weeds infestation were 

allowed and  the effect of irrigation 

frequencies were tested  on weed whole 

nutrient concentration and uptake. The 

results showed significant differences for 

nutrient concentration (N, P and K) of weed 
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whole plants across different irrigation 

frequencies (Fig. 3a, b). The maximum 

concentration of N (1.24%), P (0.28%) and 

K (1.86%) were observed in plot where 6 

irrigations were applied followed by 1.11, 

0.23 and 1.60% of N, P and K when 5 

irrigations were used. While, minimum N, P 

and K concentration of 0.75, 0.20 and 1.04% 

was recorded where 3 irrigations were used. 

Similarly, the uptake of nutrients by weed 

whole plants also expressed significant 

differences across different irrigation 

regimes (Fig. 4a, b). The maximum uptake 

of N (70.83 kg ha-1), P (15.89 kg ha-1) and K 

(104.42 kg ha-1) were observed in plot when 

6 irrigations were applied followed by 63.5, 

12.91 and 90.1 kg ha-1 of N, P and K when 5 

irrigations were used. While, minimum N, P 

and K uptake of 27.03, 7.19 and 38.3 kg ha-1 

was recorded where 3 irrigations were 

applied. This demonstrate that weeds 

responded positively to irrigation 

frequencies under wheat crop and the uptake 

of nutrients by weed whole plants manifests 

the competition between weeds and wheat 

crop. When weeds were not controlled as in 

this case, wheat crop is suppressed due to 

competition for moisture and nutrients (Fig. 

4a, b). 

  

Table 2. Effect of irrigation frequencies and NPK fertilizer rates on weed biomass (kg ha-1), 

weed density (m-2) and weed frequency (%) in weedy plots under wheat crop 

 
Weed biomass 

(kg ha-1) 

Weed density 

( m-2) 
Weed frequency (%) 

Irrigation frequencies 

3Irrigations 3543.0 99.0 8.66 

4Irrigations 4746.0 127.33 7.30 

5Irrigations 5482.0 149.67 7.46 

6Irrigations 5487.3 163.0 7.50 

S.E 201.21 3.00 0.70 

LSD at 0.05 410.94 6.11 1.43 

NPK Fertilizer rates (kg ha-1) 

0-0-0 4563.0 96.33 5.17 

100-80-50 4630.0 107.33 5.93 

135-90-50 5262.3 143.00 6.13 

170-100-50 5578.7 156.00 6.50 

205-110-50 5916.7 166.67 6.50 

S.E 215.19 5.78 0.26 

LSD at 0.05 435.62 11.69 0.53 

 

Correlation 

Under the influence of irrigation 

frequencies, the extent of relationship as 

presented in (Fig.5a, b, c) revealed positive 

relationship between weeds biomass and 

weed whole plants N uptake (r = 0.961), P 

uptake (r = 0.968) and K uptake (r = 0.930). 

Similarly, weed biomass also resulted in 

causing changes in weed uptake of N (92%), 

P (94%) and K (86%) respectively. While a 

unit increase in weed biomass 

correspondingly increased weed nutrients 

uptake of N by 0.02 kg ha-1, P by 0.004 kg 

ha-1 and K by 0.024 kg ha-1. The student 

Test was performed on those parameters of 

weeds which had showed correlations and 

the calculated T value was examined for 

weed whole plants N uptake vs weed 

biomass (16.39), weed whole plants P utake 

vs weed biomass (15.33) and weed whole 

plants K uptake vs weed biomass (12.92). 

These T values were found higher than book 
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value as calculated at 5% probability level 

which indicate that the correlations are 

highly significant. 

Under the influence of NPK fertilizer 

application, the extent of relationship as 

presented in (Fig. 6a, b, c) revealed positive 

relationship between weed biomass and N 

uptake (r = 0.91), P uptake (r = 0.92) and K 

uptake (r = 0.90). Congruently, the variation 

in weed biomass also resulted in causing 

changes in weed whole plant uptake of N 

(92%), P (94%) and K (86%). Whereas, a 

unit increase in weed biomass 

correspondingly increased weed whole 

plants nutrients uptake of N by 0.02 kg ha-1, 

P by 0.005 kg ha-1 and K by 0.03 kg ha-1. 

The student Test was performed on those 

parameters of weeds which had showed 

correlations and the calculated T value was 

examined for weed whole plants N uptake 

vs weed biomass (16.29), weed whole plants 

P utake vs weed biomass (18.05) and weed 

whole plants K uptake vs weed biomass 

(15.89). These T values were found higher 

than book value as calculated at 5% 

probability level which indicate that the 

correlations are highly significant. 

Discussion 

The results regarding weed traits included 

weed biomass, weed density and weed 

frequency under the influence of NPK 

fertilizer rates showed that the application of 

higher fertilizer rate (205-110-50 kg NPK 

ha-1) resulted in higher weed biomass, weed 

density and weed frequency. When fertilizer 

is added to the weed infested wheat crop 

where weeds are existing in higher densities, 

in this condition the applied fertilizer gave 

more benefits to weed at the cost of wheat 

because weeds were more competitor for 

nutrients than crop as reported by Carlson 

and Hill [26] who reported that the 

application of N fertilizer to wheat crop 

having weed infestation of wild oat revealed 

enhancement in density of wild oat and 

reduced wheat grain yield. But contradicting 

results were recorded by Tulikov and 

Sugrobov [27] and Mohammad et al. [28] 

that the application of N and NPK fertilizer 

to barley crop resulted in reducing weed dry 

weight and density. According to Scursoni 

and Arnold [29] that the higher N 

application rates in wheat crop when wild 

oat infestations were high resulted in wheat 

grain yield loss. Similar results were 

reported by Pourreza et al. [30] that N 

application enhanced the competitive ability 

of wild oat over wheat. Blackshaw et al. 

[11] and Ross and Van Acker   [31] revealed 

that N application can stimulate seed 

dormancy of weed, so weed infestation 

increased and ultimately affected wheat 

grain yield. Blackshaw [32] examined the 

effect of N application on weed biomass and 

observed lower weed biomass in control 

where no fertilizer was applied while 

increasing fertilizer rates resulted in 

enhancing weed biomass. Most weeds in 

agricultural field give response to the 

applied N fertilizer to great extent as 

compared to main crop and the added N 

fertilizer is utilized effectively by weeds at 

the cost of crop [12].  The method of N 

application affect weed biomass and density 

as Blackshaw [32] observed higher weed 

biomass on surface applied N and lower at 

banded N. Conflicting results were reported 

by Ashrafi et al.  [33] that medium fertilizer 

rate of N resulted in increased weed biomass 

but higher fertilizer rates suppressed weed 

biomass. The results of this study are 

supported by Acciaresi et al.  [34] who 

examined that higher N rates resulted in 

increased growth of Lolium multiflorum 

aggressively over wheat. The study 

conducted by According to Abouziena et al.  

[35] that N contents of wheat grain was 

decreased by 2.7% due to weed infestation. 

It means that by changing the P fertility 

level of soil, weed crop competition can be 

minimized.
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Figure 1. Effect of NPK fertilizer on weed whole plants N and K concentration (%) (a) and 

P concentration (%) (b) 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Effect of NPK fertilizer on weed N and K uptake (kg ha-1) (a) and P uptake (kg 

ha-1) (b) 

 

     

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Effect of irrigation frequencies on weed whole plants N, K concentration (a) 

and P concentration (b) 
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Figure 4. Effect of irrigation frequencies on weed N, K uptake (a) and P uptake (b) 

 

    
 

 

 

 

 

Figure 6. Linear regression between 

weed biomass and weed N uptake (a), 

P uptake (b) and K uptake (c) under 

the influence of NPK fertilizer rates 

  

a) 

Figure 5. Linear regression between 

weed biomass and weed N uptake (a), 

P uptake (b) and K uptake (c) under 

the influence of irrigation frequencies  

c) 

b) b) 

a) 

c) 
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The concluded statement of Dikici and 

Demet [36] manifested that weeds uptake 

equal or greater amount of nutrients over 

wheat crop. According to Lehoczky et al.  

[37, 38] that scientific background behind 

the occurrence of weed species is very 

important because it provides the basis for 

assessment of competitiveness of weeds 

over corp. Kalsoom et al.  [39] reported that 

crop growth and dry matter is increased by 

the combined application of NPK rather than 

their alone application. 

The results of Shahrajabian et al. [40] 

showed that grain N concentration of corn 

was decreased due to infestation of pigweed 

at the interactive effect of low irrigation x 

weeds presence. Infestation of pigweed may 

cause reduction in water availability as 

evidenced in work of Shahrajabian et al. 

[40] that the pigweed infestation resulted in 

decreased water availability which 

ultimately led to low N absorption by corn. 

However, higher irrigation frequency 

increased N uptake by corn at the expense of 

weed in term of decreasing the weed 

interference for N. While, Singh [41] 

recorded higher weed N, P and K uptake in 

plot where weeds were allowed to grow. He 

explained that in this unweeded condition, 

weeds gain maximum dry matter by 

absorbing more nutrients. Kumar et al.  [42] 

who revealed that N uptake by grain and 

straw was negatively associated to the N 

reduction by weeds. 

Conclusion 
From this study it was inferred that the 

application of higher fertilizer rate (205-110-50 

kg NPK ha-1) and higher irrigation frequency (I4) 

resulted in higher weed biomass (kg ha-1), weed 

density (m-2), weed frequency (%) leading to 

more nutrients uptake by weed plants. 

Consequently, the fertilizer added to the weed 

infested wheat crop with more number of 

irrigations gave more benefits to weed at the 

cost of wheat because weeds are more 

competitors for nutrients and moisture than crop.   
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