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Abstract  
 

Crop models are a formal way to present quantitative knowledge about how a crop grows in interaction with its 

environment. One of the possible appliances of remote sensing in farming is the estimation of crop acreage and 

recognition of crop situation because of either water stress or pest. APSIM model is composed of several modules that 

enable the simulation of agricultural systems based on plant, animal, soil, climate, and management interactions. As 

pesticides have various effects on the growth of crops, but the use practical applications of crop modeling plant extracts 

as the source of weed killers can be very beneficial for plant growth. Although there is a range of crop modeling crops, 

but sorghum and sunflower are the mostly studied crops effectively controlled by crop modeling. The main theme of 

agricultural research is very complex and diverse topic involving cooperation and antagonism of various processes in 

crops. Crop modeling has been a core theme of the agricultural research for controlling the various diseases. So, there is a 

need to conduct more research on the crop modeling relations of wheat with respect to increase the yield and productivity 

in order to increase the quality of crops to contribute to the human life. 
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INTRODUCTION  
Predictions of crop productions, modeling 

yield, and crop stress recognition have been determined 

via remote sensing records. Detection and recognition 

of plant illness and preparation for efficient manage 

estimations are important to sustain crop production. 

One of the possible appliances of remote sensing in 

farming is the estimation of crop acreage and 

recognition of crop situation because of either water 

stress or pest. Vigorous plants provide an elevated 

reflectance in the near-infrared area and an inferior in 

the observable area. Illness influenced plants 

demonstrate an elevated reflectance in the perceptible 

band and a minor in infrared area. This theory can be 

employed in discerning vigorous and infected crop [1-

3]. 

 

 
Fig-1: Shows the different factors involved for crop level 

 

APSIM model is composed of several modules 

that enable the simulation of agricultural systems based 

on plant, animal, soil, climate, and management 

interactions. In this case, the framework incorporated 

APSIM version 7.7 modules for maize growth, soil 

water dynamics, soil and surface organic matter 
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dynamics, and crop management rules. Simulated data 

of secondary and target traits over the growing season 

present a useful resource to evaluate the advantages of 

additional phenotyping of traits at different levels of the 

trait hierarchy and in contrasting environmental 

conditions. Intermediate traits can be measured at a 

single time point, or they can be monitored at multiple 

time points during the season to describe their dynamics 

[3, 4].  

 

It is a recent concept and these interactions 

were found to play an important role in the both the 

natural and manipulated systems as many evidences 

from previous studies indicates that in the agronomic 

systems not only biotic components interacts but also 

there is a diversity of reactions occurring due to the 

crop modeling chemicals. The interactions between 

various components of the environment are very 

important in determine the rate the distribution and 

abundance of species in the ecosystem. These crop 

modeling substances if used with logic can have 

beneficial impact on the crop production systems 

improving genetic diversity and maintaining stability of 

ecosystem and nutrient conservation and the most 

important is the protection of crops from the effects of 

weeds and pests [5-7]. 

 

Role in Agricultural Sciences 

Weeds are very dangerous competitors of 

crops for water availability and nutrient interactions and 

also occupying space and affecting the light distribution 

among plants. These also provide space for the attack of 

pests on the crops and damage the crops through the 

release of crop modeling chemicals in the rhizosphere 

affecting the yield of crops badly. Grain yield of many 

crops in Pakistan can be accelerated by the removal of 

weeds from the crops with the accompanying increase 

in crop yield to about 37%. There are two major factors 

responsible for the low productivity of wheat (Triticum 

aestivum L.) in Pakistan. One is the late sowing and 

second and most important is the infestation of weeds 

on crops and about 25-30% of yield losses are due to 

the infestation of wheat with the weeds [8-11]. 

 

 
Fig-2: Shows the principles of crop modeling in agriculture 

 

The productivity of wheat in Pakistan can be 

improved through two means which are use of hybrid 

technology or genetic breeding and other is the 

management of tillage operations. For the purpose of 

achieving sustainable agriculture and ecological 

development wheat productivity can be improved by 

using biologically safe ways [12]. 

 

The previous literature remains unclear about 

the application of crop modeling extracts of different 

crops such as sorghum and sunflower for the removal of 

weeds from different crops. But there no such work 

available in the literature which could demonstrate the 

use of reduced dose of fenoyxyprop-pethyl and 

bromoxynil + MCPA in combination with water 

extracts of sunflower and sorghum for controlling the 

growth of weeds in wheat crop. In fact, these crop 

modeling chemicals can be used at high concentration 

for the control of weeds in many crops as natural 

pesticides [13, 14]. 

 

At present, the two main areas experiencing 

increased productivity in relation to wheat are genetic 

breeding and tillage management. An important aspect 

involves increasing the productivity of wheat by 

biologically safe ways in order to achieve sustainable 

agriculture and ecologic development. At present, the 

two main areas experiencing increased productivity in 

relation to wheat are genetic breeding and tillage 

management. An important aspect involves increasing 

the productivity of wheat by biologically safe ways in 
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order to achieve sustainable agriculture and ecologic 

development [15-19].  

 

 
Fig-3: Shows the role of herbicides and its applications in 

agriculture 

 

As pesticides have various effects on the 

growth of crops, but the use practical applications of 

crop modeling plant extracts as the source of weed 

killers can be very beneficial for plant growth as the 

application of sorghum extract can reduce weed 

population to about 95%. So, the use of these crop 

modeling material can reduce the use of herbicide and 

is becoming the main research objective in Pakistan 

[19]. The control of weed as using water extract of 

sorghum was ranging between 40-50%, which is less 

than weed control achieved with herbicides 80-100% 

[20, 21].  

 

Sunflower is also a source of several 

substances as chlorogenic acid, iso-chlorogenic acid, 

scopolin and alpha naphathol which can be used as crop 

modeling chemicals or natural weed killers. The weeds 

dry weight can be reduced through the application of 

sunflower extract by 41% and enhancing the yield of 

wheat crop through reducing weeds. If wheat is sprayed 

three times with sunflower extract about 25,35 and 45 

days of sowing, then the dry weight of weeds can be 

reduced up to 70% as compared to non-sprayed crops 

[22-24]. 

 

 
Fig-4: Shows the different methods of weed control in agriculture 

 

The weed control in the agricultural system 

through the use of chemical and biochemical methods 

and the impacts of weeds on crops, challenges faced by 

researcher during management, potential of crop 

modeling crops and also the use of chemical and 

biochemical methods for the control of weeds. Here we 

have discussed some important strategies for controlling 

weeds as the use of crop modeling crops, intercropping, 

cover crops and residues and alternative sowing of crop 

modeling crops [25, 26]. 

 

Crop Modeling Crops  

Crop modeling effects to control weeds such 

as barnyard grasses, sugar beet, pigweed millet and 

barley etc. and water for the extraction of active 

compound in plants having crop modeling effects and 

about 92 plants examined concluding that about ten 

plants were suitable for the control of weeds due to their 

low residence time in the soil including cucumber, 

hogweed, mint and common buttercup etc. Among trees 

about 80 species have been found to exhibit the process 

of chemical and biochemical methods [27-29]. Tree 

species possessing crop modeling chemicals can 

regulate the germination and growth of other weeds 

growing in the vicinity of them and variety of chemicals 

have also been isolated and identified to have crop 

modeling properties. For example, limousine that 

controls billy goat weed and Mimosa stated that some 

wheat cultivars also possess crop modeling chemicals 

and he studied two durum wheat varieties commonly 

used in northern Tunisia for their crop modeling effects 

on the growth of bread wheat and other crops such as 

barley [30, 31]. 

 

The process in which one plant secretes some 

chemicals into the surrounding which are toxic for the 

growth of some other plant species by the chemicals 

which were causing toxic effects or growth suppression 

are called as crop modeling chemicals. During this 

process crop modelling chemicals are produced as 

secondary metabolites by plants, microorganisms, virus 

and fungi etc. and effects badly or suppresses the 

normal growth process of agricultural and biological 

systems [32]. 

 

Bread wheat (Triticum aestivum L.) is used as 

food by majority of peoples and cultivated around the 

world. But it also possesses chemicals which have crop 

modeling potential. Secondary metabolites are the 

compound which are produced in all crops and have 

crop modelling substances such as phenolic, terpenoids, 

alkaloids, coumarins, tannins, flavonoids, steroids and 

quinines. The wheat role is considered because of 

hydroxamic acids and phenolics acting as crop 

modelling chemicals [32]. 

 

Although there is a range of crop modelling 

crops, but sorghum and sunflower are the mostly 

studied crops. Sorghum has been used as cover crop 

during the summer season due to its rapid growth and 

crop modelling effects on the growth of weeds. The 
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residue of sorghum planted in the spring can reduce 

90% of weed population in crops. The crop modelling 

chemicals which are released through the root hairs of 

sorghum include gallic acid, protocateuic acid, syringic 

acid, vanillic acid, p-hydroxybenzoic acid, p-coumaric 

acid, benzoic acid, ferulic acid, m-coumaric acid, 

caffeic acids, p-hydroxybenzaldehyde and sorgoleone 

which suppresses the growth of weeds in crops [33, 34] 

 

Mulberry also possesses a variety of crop 

modeling chemicals declining the dry weight of many 

weedy plants several types of grasses which have been 

classified as a noxious and the most common weed in 

the cultivated areas of Africa, Australia, southern 

Europe, and Asia and it is among the ten dangerous 

weeds reducing the crop production around the world. 

Leaf water extracts of mulberry at concentrations of 

25%, 50%, 75%, and 100% was tested on bermuda 

grass and wheat were compared with a control (distilled 

water). The results of the study indicate application of 

100% mulberry leaf water extract before the 

germination resulted in the complete inhibition of 

germination in Bermuda grass and wheat [35]. 

 

CONCLUSION 
 The main theme of agricultural research is a 

very complex and diverse topic involving cooperation 

and antagonism of various processes in crops. It has 

been a core theme of the agricultural research; it has 

been a complex and variable topic. The modern studies 

investigating the genetic bases by evaluating every 

genetic factor which have achieved certain results but 

still a wide range of problem is yet to be solved. As 

wheat being used as stable food by majority of world 

population. So, there is a need to conduct more research 

on the crop modeling relations of wheat with respect to 

increase the yield and productivity in order to increase 

the quality of crops to contribute to the human life. 
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