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SUMMARY

No more than 3% of the total plant species on the Earth account for weeds, but they cause
significant problems to humankind by intruding in food security and safety, health, environment,
economic stability, and welfare. The problem of weeds as a worldwide problem increases, as human
activities and their interference with the environment are increasing. Weeds owing to their forceful
and flexible nature, cause considerable losses in agriculture, forestry, aquaculture, water supply and
a variety of other human enterprises. Overall, weed-crop competition is the most important cause
reducing sustainable crop production. They decrease production due to competition, allelopathy,
and by providing environment for pathogens, serving as alternate hosts for numerous insects and
fungi, thus causing an increase in harvesting expenditures. Weeds are prominent yield reducers,
often economically more significant than insects, pathogens or other biotic constrains altogether.
Worldwide damages generated by weeds are responsible for a loss of 13.2% of crop yields, but the
probable losses in agricultural production without weed control are predicted at 20-90% globally.
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THE PARABLES OF THE WEEDS

–To Adam he said, –”Because you listened to your wife and ate from the tree about which
I commanded you, ‘You must not eat it.‘
“Cursed is the ground because of you; through painful toil you will eat of it all the days of
your life. It will produce thorns and thistles for you, and you will eat the plants of the field.
Genesis 3:17-19, (Anonymous, 2011).
79

Zvonko Pacanoski and Arben Mehmeti

24 Jesus

told them another parable: “The kingdom of heaven is like a man who sowed
good seed in his field. 25 But while everyone was sleeping, his enemy came and sowed weeds
among the wheat, and went away. 26 When the wheat sprouted and formed heads, then the
weeds also appeared.
27 “The owner’s servants came to him and said, ‘Sir, didn’t you sow good seed in your field?
Where then did the weeds come from?’
28 “‘An enemy did this,’ he replied.
“The servants asked him, ‘Do you want us to go and pull them up?’
29 “‘No,’ he answered, ‘because while you are pulling the weeds, you may uproot the wheat
with them. 30 Let both grow together until the harvest. At that time I will tell the harvesters:
First collect the weeds and tie them in bundles to be burned; then gather the wheat and bring
it into my barn.’”
Matthew 24-30, (Anonymous, 2011).
36 Then

he left the crowd and went into the house. His disciples came to him and said,
“Explain to us the parable of the weeds in the field.”
37 He answered, “The one who sowed the good seed is the Son of Man. 38 The field is the
world, and the good seed stands for the people of the kingdom. The weeds are the people of
the evil one, 39 and the enemy who sows them is the devil. The harvest is the end of the age,
and the harvesters are angels.
40 “As the weeds are pulled up and burned in the fire, so it will be at the end of the age.
41 The Son of Man will send out his angels, and they will weed out of his kingdom everything
that causes sin and all who do evil. 42 They will throw them into the blazing furnace, where
there will be weeping and gnashing of teeth. 43 Then the righteous will shine like the sun in
the kingdom of their Father. Whoever has ears, let them hear.
Matthew 13:36-43, (Anonymous, 2011).
WEEDS AS THE BIGGEST AGRICULTURAL PROBLEM

Within the parallel accounts in Matthew, Mark, and Luke, weeds are defined as: The cares
of this world, which one commentator calls “anxious, unrelaxing attention to the business of
this life.” Even Bible says that God had already created weeds on the Earth as a curse prior to
the fall of Adam and Eve.
Weeds are one of the oldest (10.000-12.000 BC) (Hay, 1974; Avery, 2006) and still most
significant problems (second after soil erosion) related mostly to agriculture (Zimdahl, 2007;
Baucom and Holt, 2009). Because weeds are ubiquitous, there is an intention to see them
as necessary, and one of the inevitable damages associated with farming (Dekker, 2011);
subsequently no adequate, universal, and intensive force is being completed to overwhelm
the huge loss which they generate (Harker, 2001; Oerke, 2006). So far the weed control is one
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of the regular practices on the farm, and it represents a great amount of the labour needed
to generate crop yields.
From an anthropocentric point of view, weeds are defined as a particular group of plant
species that are treated as obnoxious in specific given circumstances (Quasem and Foy, 2008).
They vary in their nature and habitats all over the world. No more than 3% of the total plant
species on the Earth account for weeds (Kostov, 2006), and they cause huge difficulties to
humankind by disrupting food security and safety, health, environment, economic stability,
and welfare (Sinden et al., 2004). Weeds consume environmental resources intensively (Silva
and Silva, 2007; Radosevich et al., 2007). At same time they are troublesome, destructive, and
extremely aggressive invaders, which emerge by themselves without being planted by growers,
alerting energy to a route unwanted by man (Chandrasena, 2008).
Weeds as an agriculture matter would not be identified without human disturbance and
obstruction of the environment (Holt, 1994). They did not present a problem in the stabilized
natural ecosystems prior to the development of agriculture (Marwat et al., 2010). Therefore,
humans have created weeds and are accountable to discover an answer to the problems they
caused to agriculture, the environment, and human society, as a whole. Thus, weeds are as
old as agriculture itself (Appleby, 2005) and developed significantly modified features which
allow them to grow, flourish, occupy, and dominate essential pieces of the natural system
(Singh et al., 2001). Additionally, weeds have coexisted with cultivated crops, in manners
that mimic morphological characteristics of the cultivated crop, consequently making their
control difficult (Harlan, 1995). In reality, most domesticated plants have developed one or
more companion weed races (Harlan, 1992).
Weed-crop antagonism is the most important factor reducing sustainable crop production
(Avery, 1997). Weeds owing to their forceful and flexible nature (Chauhan et al., 2017) cause
considerable losses in agriculture (Oerke, 2006), forestry (Pimentel et al., 2000), aquaculture
(Datta, 2009), water supply (Abouziena et al., 2014-2015) and a host of other human enterprises
(Sinden et al., 2004). At a more sophisticated level, it is accepted that weeds are destructive,
problematic, and competitive elements within croplands (Ramesh et al., 2017). They decrease
production through competition (Khan et al., 2002; Olesen et al., 2004; Siddiqui et al., 2010;
Pacanoski and Mehmeti, 2021), allelopathy (Gao et al., 2009; Bertholdsson, 2012; Zhang et
al., 2016; Mousavian and Eskandari, 2018; Pacanoski and Mehmeti, 2019), and by providing
environment for pathogens, serving as alternate hosts for numerous insects and fungi (Capinera,
2005), thus causing rising harvesting expenditures (Ozpinar, 2006). The health and welfare of
peoples lives globally are affecting by weeds which generate health hazards (Handerson and
Anderson, 1996), including allergies (Gadermaier et al., 2004) and intoxications (Binev et
al., 2007; Jung et al., 2012; Kerchner and Farkas, 2020). Weeds share the same nutrient level
with crop plants, and weed-crop antagonism for limited resources such as space (Maxwell and
Luschei, 2004), light (Liu et al., 2009), water (Swanton et al., 2015), and nutrients, (Lehoczky
and Reisinger, 2003) causes considerable and huge crop yield losses (Pacanoski, 2007; Swanton
et al., 2015; Ramesh et al., 2017). Weeds are the reason for qualitative implicit losses, due to
unitary seed reduction, seed contamination, reduction in tillage and harvesting practices
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(Anderson, 1983; Asthon and Monaco, 1991; Kostov, 2006), as well as weed capability to
spread bad aromas or flavours to milk or dairy products (King, 1966).
WORLDWIDE DAMAGES AND LOSSES CAUSED BY WEEDS

Weeds are prominent yield reducers that are in numerous conditions economically more
significant than insects, pathogens or other biotic constrains altogether (Savary et al., 1997;
Savary et al., 2000). Weeds are not similar to other biotic agents because they cause problems
in crop production quite frequently, whereas occurrences of insects and pathogens are periodic
(Gianessi and Sankula, 2003). Crop loss and damages generated by weeds are “invisible” and
are not as remarkable as those generated by other biotic agents (Labrada, 1996). Worldwide
damages generated by weeds are culpable for a loss of 13.2% of crop yields (Oerke et al.,
1994), but the probable losses in agricultural production without weed control are predicted
to be 20 to 90% globally (Oerke, 2006; Gianessi and Williams, 2011; Rodenburg and Johnson,
2013). Rao (2000) has stated that weeds are responsible for 45%, insects 30%, diseases 20%,
and other pests 5% for the overall annual loss of agricultural production on a global scale.
Losses are especially harmful in impoverished countries of the world, where climates are
quite wet and warm, crops are grown throughout the year, as continuous crops, crop cultivars
or land-races are vulnerable, and crop protection is lacking or of sporadic efficiency (Oerke,
2006). In the early 2000s, escalating weed infestation in the Ukraine agricultural system was
recognized as one of the major problems generating serious crop yield losses (Borona et
al., 2002). In the same period, in Kazakhstan, around 2.5 million ha of grain were severely
infested with weeds (Lindeman, 2005). Crop fields in Asia have been incurring yield losses
because of inadequate weeding. A 1991–1995 study of farmers’ fields in tropical Asia revealed
that uncontrolled weeds in rice fields was the most important biotic factor in compromising
yields: weeds growing above the rice canopy decreased yields by 23% and weeds growing
below the rice canopy reduced rice yields by 21% (Savary et al., 2000). In India, Behera and
Singh (1999) reported that the yield of dry land crops was reduced by weeds between 37-79%
and the usual tradition of manual weeding in addition to being effectiveness, has also turned
costly and burdensome. In Bangladesh, due to inadequate weed control, the loss in rice yields
in growers’ fields has been constant, at a rate between 43–51% (Rashid et al., 2012). Effects
of appropriate herbicides use are evident in rice production in China. In 1973, weeds caused
rice crop losses of 40%, although the rice was hand-weeded several times. This situation
changed in 1988, when wider acceptance of herbicides caused only 6–8% losses of rice yield
due to weeds (Moody, 1991). A 2010 study of a rice production zone of the Yunnan plateau
demonstrated that uncontrolled weeds above the canopy of rice resulted in the current yield
losses of 2.8%, while uncontrolled weeds below the canopy caused only 1.5% yield loss (Dong et
al., 2010). A report from Africa confirmed that 15% of the total rice production is lost annually
as a result of weed infestations, which represent about 2.3 million tons of rice (Rodenburg
and Demont, 2009). In addition, many weeds use nutrients more efficiently than crops. For
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example, in a South African experiment, fertilization of weedy maize literally increased yield
losses generated by weeds by 62% (Benson, 1982). Studies by Banga et al. (2003), as well as
Anjum and Bajwa (2010) confirmed that weed infestation is the major reason for low wheat
yields in Pakistan and India, which decrease wheat production by 25-30%. Chikoye et al.
(2005) concluded that the average grain yield on growers’ fields in Africa is still very low. In
addition to other reasons, an important segment of the yield break is connected to inadequate
crop management, particularly poor weed control. In West Africa, due to weed competition,
the maize yield losses range between 50 and 90%.
In traditional cropping systems, in some regions of Africa, weed competition in crops may
be so serious that fields are completely abandoned after 3-4 seasons (CIRAD, 2012). In Malawi,
an extensive study demonstrated that one-third of the maize land sowed by small holders is
abandoned unweeded. As a result of weed competition in Zimbabwe, 21% of cotton growers
left more than 20% of their crops each year (Mavudzi et al., 2001). Koch (1992) anticipated
that the quantity of food lost due to weed infestation, regardless of weed control, was 25%
of possible agricultural production in the developing countries. The quantity of crop yield
lost yearly due to weeds can run up to 30%, leaving more than 800 million people in the
world in food insecurity because of it. In other words, considerable crop losses due to weeds
correspond to the quantity that might feed 2 billion more people globally over the next 40
years (Gianessi, 2013).
Weeds are the most severe constraint in crop production with a projected yearly worldwide
damage of approximately 40 billion USD (Monaco et al., 2002) and an economic loss exceeding
100 billion USD (Appleby et al., 2001). In US crop production, weeds are projected to decrease
yields by 12% per year, or roughly 36 billion $ in lost income (USBC, 1998). Additionally, an
extra 4 billion USD is spent annually on herbicides for weed control (Pimentel et al., 1999),
and over 3 billion USD for other techniques of weed control. But, without herbicides, there
would be an expected 13.3 billion USD loss in revenue (Anonymous, 2003). Yancy and Cecil
(2005) estimated benefits of herbicide use at 21 billion USD yearly, in addition to 6.6 billion
USD in expenditures for herbicide products and application, thus decreasing losses due to
weeds by 23% and, in same time, decreasing losses of farm revenues by 8 billion USD. Bridges
(1992) investigated losses caused by weeds in 46 crops in the US. The yearly economic loss in
crops besides applying common Best Management Practices (BMP), including herbicides, was
projected at 4.1 billion USD, and this expenditure enlarged to 19.6 billion USD, or a nearly
5-fold increase if herbicides were not used. For all methods of weed control, around 82% of
the economic loss emerged in field crops, 9% in vegetables, 8% in non-citrus and citrus fruit
crops, and 1% in tree nuts (Bridges, 1992). Projected expenses of controlling weeds in pastures
and rangelands were 5 billion USD, in lawns, gardens, and golf courses 1.5 billion USD, and for
aquatic situations 100 million USD (Pimentel et al., 1999). Pimentel et al., (2005) estimated
that weeds cost the US economy 33 billion USD annually. An immense part of these costs is
connected to the control of alien (invasive) plant species that have been introduced into the
United States. Invasive species generate massive environmental damages and losses of nearly
120 billion USD annually (Pimentel et al., 2005). The total cost of weeds to Australian cereal
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farmers is anticipated to be 3.3 billion USD. Weeds are costing the Australian cereal farmers
146 USD per ha in costs and losses. Yield losses because of weeds are estimated at 2.76 million
tons in cereal production (Llewellyn et al., 2016). The yearly loss of Russian grain production,
as a result of weed competition during 1996–2000 period was projected to be 10.5 million
tons (Zakharenko, 2004). In India, the total real monetary loss because of weeds in the 10
most important crops was expected to be nearly 11 billion USD (Gharde et al., 2018), and in
Pakistan the economically most important weeds in cultivated lands generate an economic
loss valued at 3 billion USD yearly (Matloob et al., 2020).
However, even after BMP, crop losses because of weeds in western Canada field crops are
projected to overpass 0.5 billion USD yearly (Swanton et al., 1993). Approximately, yield loss
caused by weeds in maize and soybean are 52% and 49.5%, respectively when applying BMP,
but without the use of herbicides. More than 50% of maize and soybean production and
value across all of North America could probably be gone due to uncontrolled weeds. Mutual
losses in maize and soybean crops could equal to 43 billion USD overall yearly in the U.S.
and Canada (Soltani et al., 2016; Soltani et al., 2017). Hall et al. (1992) noted that if weeds
were not controlled prior to the BBCH 13-14 (3 to 4-leaf tip stage of maize), yield loss was
significant and did not improve even if weeds were controlled latter in the season. Yield losses
due to uncontrolled weeds during the critical period for weed control (BBCH 13-20) ranged
from 0.3% to 2.2% per day. The study of Sikkema and Hamill (2005) has shown that a one
day delay in herbicide application after the critical period for weed control in maize would
result in a yield loss of 30 kg ha-1. Hypothetically, if, as a consequence of weather conditions or
workload limits, the application of herbicide was delayed by one week, this would result in a
yield loss of 215 kg ha-1. Higher yield losses should be expected in more competitive or stressful
conditions, with identically bigger impacts on income per hectare. At one very competitive
place, the same authors noted a maize yield loss of 200 kg ha-1 per day. Similar, yield losses
in soybean prior to the critical period for weed control were minimal. Upon reaching this
period, the yield loss rose to an average 65 kg/ha per day for every day that weed control was
delayed from the BBCH 12-13 (2nd to the 3rd trifoliate stage).
CONCLUSIONS

Weeds impact everyone and should be a concern to all. They do not only decrease agricultural
production and enhance the expenditure of its products, but they also generate problems for
the community and society in many ways. Weeds are damaging natural ecosystems, such as
native prairies, plains, wetlands, woods and forests, and other wildlife habitats surrounding
farmlands. They are problematic in irrigation and drainage systems, along highways, waterways
and railways and industrial areas. Weeds are so universal and frequent, that people do not
fully understand their importance and complexity in terms of losses and control costs.
Currently, many invasive and resistant weed species are increasing and these are influencing
the expenditures of weeds control and crops yield. Additionally, some weed species generate
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dermatitis, hay fever and allergic reactions in humans. Moreover, weeds cause difficulties in
recreational areas such as parks, golf courses, domestic gardens, and fishing and boating sites.
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Korovi su kompleksan problem širom sveta
REZIME

Više od 30% ukupne svetske flore čine korovi, a u okviru tog fonda nalaze se vrste koje
prave ozbiljne probleme u biljnoj proizvodnji i dobijanju zdravstveno bezbedne herane, štetno
deluju na zdravlje ljudi, životnu sredinu, ekonomsku stabilnost i blagostanje društva. Problem
korova kao globalni problem na planeti raste kako se povećavaju ljudske aktivnosti i uticaj
čoveka na životnu sredinu. Korovi zahvaljujući biološko-ekološkim karakteristikama, koje im
između ostalog obezbeđuje snažan kompetitivni potencijal, uzrokuju značajne štete i gubitke
u poljoprivredi, šumarstvu, akvakulturi, vodosnabdevanju i nizu drugih ljudskih aktivnosti.
Generalno, konkurencija između korova i useva je najvažniji uzrok pada prinosa u mnogim
usevima. Naime štete nastaju kao rezultat fizičke (direktne tj. konkurencije za životni prostor) i
fiziološke (indirektne tj. konkurencije za prirodne resurse) kompeticije, alelopatskih međuodnosa,
zatim korovi su često primarni ili sekunadarni domaćini biljnim patogenima i štetočinama, i na
kraju povećavaju troškove tokom žetve useva. Korovi su apsolutno ekonomski najštetnija grupa
bioagenasa u biljnoj proizvodnji jer su permanentno prisutni za razliku od patogena i štetočina
koje se periodično javljaju. Na globalnom nivou procenjeno je da korovi utiču na gubitke u
prinosu useva od 13,2%, a ukoliko se ne bi pristupalo njihovom suzbijanju procenjuje se da bi
se ti gubici kretali od 20-90%.
Ključne reči: korovi, štete, suzbijanje, gubici, troškovi.
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